
Joseph H. Plona
Site Vice President

6400 N. Dixie Highway, Newport, MI 48166
Tel: 734.586.5910 Fax: 734.586.4172

DTE Energy-

October 23, 2009
NRC-09-0053

U.S. Nuclear Regulatory Commission
Attn.: Document Control Desk
Washington, D.C. 20555

Reference: 1) Enrico Fermi Atomic Power Plant, Unit 1
NRC Docket No. 50-16
NRC License No. DPR-9

2) Detroit Edison Letter, NRC-09-0017, "Proposed License Amendment -
License Termination Plan", dated, March 25, 2009

Subject: Enrico Fermi Atomic Power Plant, Unit 1
Information Regarding the Fermi 1 License Termination Plan

The NRC requested that certain documents be submitted and docketed to aid in the technical
review of the EF1 License Termination Plan.

The following documents are being submitted to support the NRC's review:

1. NSEF-09-0027 EF1 Historical Site Assessment (HSA) Volume 1
2. NSEF-09-0028 EF1 Historical Site Assessment (HSA) Volume 2
3. Technical Based Document, NSEF-08-0018 - Radionuclide Selection for DCGL

Development
4. Technical Based Document, NSEF-08-0022, Revision 1 - Instrument Efficiency

Determination for use in Minimum Detectable Concentration Calculations
5. Technical Based Document, NSEF-09-0023 - Effects of asbestos encapsulant on

survey instrument efficiencies

Joseph H. Plona 
Site Vice President 

6400 N. Dixie Highway, Newport, MI 48166 
Tel: 734.586.5910 Fax: 734.586.4172 

DTE Energy· , 

October 23,2009 
NRC-09-0053 

U.S. Nuclear Regulatory Commission 
Attn.: Document Control Desk 
Washington, D.C. 20555 

Reference: 

Subject: 

1) Enrico Fermi Atomic Power Plant, Unit 1 
NRC Docket No. 50-16 
NRC License No. DPR-9 

2) Detroit Edison Letter, NRC-09-00 17, "Proposed License Amendment -
License Termination Plan", dated, March 25, 2009 

Enrico Fermi Atomic Power Plant, Unit 1 
Information Regarding the Fermi 1 License Termination Plan 

The NRC requested that certain documents be submitted and docketed to aid in the technical 
review of the EF1 License Termination Plan. 

The following documents are being submitted to support the NRC's review: 

1. NSEF-09-0027 EF1 Historical Site Assessment (HSA) Volume 1 
2. NSEF-09-0028 EF1 Historical Site Assessment (HSA) Volume 2 
3. Technical Based Document, NSEF-08-0018 - Radionuclide Selection for DCGL 

Development 
4. Technical Based Document, NSEF-08-0022, Revision 1 - Instrument Efficiency 

Determination for use in Minimum Detectable Concentration Calculations 
5. Technical Based Document, NSEF-09-0023 - Effects of asbestos encapsulant on 

survey instrument efficiencies 



USNRC
October 21, 2009
NRC-09-0053
Page 2

6. Technical Based Document, NSEF-09-0025 - Derived Concentration Guideline
Levels for Embedded Piping, Revision 1

7. NRC Correspondence, NRC-87-0174, dated September 25, 1987, - Transmittal of
"Supplemental Environmental Information Enrico Fermi Atomic Power Plant,
Unit 1"

Should you have any questions, please contact Lynne Goodman, Manager Fermi 1, at
(734)586-1205.

Sincerely,

Joseph H. Plona
Site Vice President, Nuclear Generation

JHP/ME/ljd

Attachments (7)

cc: NRC Regional Administrator, Region III w/o attachments
T. Smith, NRC (Washington, D.C.) w/electronic attachments
NRC Resident Inspector- Fermi 2 w/o attachments
P. Lee, NRC Region III w/o attachments
T. Strong (Michigan Dept. of Environmental Quality) w/o attachments

USNRC 
October 21, 2009 
NRC-09-0053 
Page 2 

6. Technical Based Document, NSEF-09-0025 - Derived Concentration Guideline 
. Levels for Embedded Piping, Revision 1 

7. NRC Correspondence, NRC-87-0174, dated September 25, 1987, - Transmittal of 
"Supplemental Environmental Information Enrico Fermi Atomic Power Plant, , 
Unit 1" . 

Should you have any questions, please contact Lynne Goodman, Manager Fermi 1, at 
(734)586-1205. 

Sincerely, 

Joseph H. Plona 
Site Vice President, Nuclear Generation 

JHPIME/ljd 

Attachments (7) 

cc: NRC Regional Administrator, Region ill wlo attachments 
T. Smith, NRC (Washington, D.C.) wlelectronic attachments 
NRC Resident Inspector- Fermi 2 wlo attachments 
P. Lee, NRC Region III wlo attachments 
T. Strong (Michigan Dept. of Environmental Quality) wlo attachments 



USNRC
October 23, 2009
NRC-09-0053
Page 3

bcc: w/o attachments
J. Austerberry
D. Breiding
A. Bodipo-Memba
C. Byrd
W. Colonnello
J. Conner
J. Conen
L. Goodman
R. Johnson
K. Lindsey
R. Nearhoof
D. Niemeyer
J. Robinson
S. Stasek
J. Thorson
T. VanderMey
Fermi 1 Staff

Information Management (140 NOC) - Fermi 1 Records w/electronic attachments
NRR Chron File (Licensing) w/o attachments
NRC Notebook (Fermi 1) w/o attachments

·USNRC 
October 23,2009 
NRC-09-0053 . 
Page 3 

,bcc: wlo attachments 
J. Austerberry 
D. Breiding 
A.' Bodipo-Memba 
C. Byrd 
W. Colonnello 
J. Conner 
J. Conen 
L. Goodman 
R. Johnson 
K. Lindsey 
R. Nearhoof 
D. Niemeyer 
J. Robinson 
S. Stasek 
J. Thorson 
T. VanderMey 
Fermi 1 Staff 

Information Management (140 NOC) - Fermi 1 Records w/electronic attachments 
NRR Chron File (Licensing) wlo attachments 
NRC Notebook (Fermi 1) wlo attachments 



NSEF-09-0027

ENRICO FERMI 1
HISTORICAL SITE ASSESSMENT

VOLUME 1

DETROIT EDISON

I 

NSEF-09-0027 

ENRICO FERMI 1 
HISTORICAL SITE ASSESSMENT 

VOLUMEl 

DETROIT EDISON 



Enrico Fermi I Historical Site Assessment Revision 0

Table of Contents
Page

1 - Acronyms and Abbreviations ................................................................................. 1
2 Executive Summary ............................................................................................... 3

-3 Purpose of the Historical Site Assessment ............................................................. 3
4 Property Identification ................................................................................... .............. 4

4.1 Physical Characteristics ................................................................................. 4
4.1.1 License Holder ......................................... 4
4.1.2 Location ................................................................................................ 4
4.1.3 Topography ............................................................................................. 4
4.1.4 Stratigraphy ............................................................................................. 4

4.2 Environmental Setting ........................................................................................ 5
5 Historical Site Assessment and Survey Area Delineation ..................................... 6

5.1 Approach and Rationale........... ! ............................. 6
5.2 Boundaries of the Site .................................................................................... 9
5.3 Documents Reviewed ...................................................................................... 9
5.4 Property Inspections .................................................................................... 10
5.5 Personnel Interviews ...................................................................................... 10

6 History ..................................................... 12
6.1 Licensing History .......................................................................................... 12
6.2 Regulatory Involvement ..................................... 12
6.3 Facility Description ...................................................................................... 13
6.4 Adjacent Land Use ........................................................................................ 14

7 Findings ............................................................................................................ 15
7.1 Overview ....................................................................................................... 15
7.2 Potentially Contaminated Areas .................................................................. 17

7.2.1 Radionuclides of Concern .................................................................... 18
7.2.2 Impacted Areas ...................................................................................... 18

7.2.2.1 Buildings, Structures and Open Land Areas Inside the RRA ........... 18
7.2.2.1.1 Buildings ........................................... 19
7.2.2.1.2 Open Land Areas ............................................................................... 34
7.2.2.2 Buildings, Structures and Open Land Areas outside the RRA ...... 35
7.2.2.2.1 Buildings ......................................................................................... 35
7.2.2.2.2 Open Land Areas ............................................................................. .. 41

8 R eferences ................................................................................................................. 4 2

List of Tables

Page

Table 6.1 List of Unplanned Events ........................................ .......................................... 13
Table 7.1 Survey Area Summary Information .................................................................... 16
Table 7.2 Building Surface Summary Survey Data ............................................................. 17

ii

Enrico Fermi 1 Historical Site Assessment Revision 0 

Table of Contents 
Page 

1 Acronyms and Abbreviations ..................................................................................... 1 
2 Executive Summary .................................................................................................... 3 
~3 Purpose of the Historical Site Assessment.. ................................................................ 3 
4 Property Identification .................................................................................. , .............. 4 

4.1 Physical Characteristics ...................................................................................... 4 
4.1.1 License Holder ........................................................ : ................................... 4 
4.1.2 Location ......................................................................................... : ........... , 4 
4.1.3 Topography ................................................................................................. 4 
4.1.4 Stratigraphy ................................................................................................. 4 

4.2 Environmental Setting ........................................................................................ 5 
5 Historical Site Assessment and Survey Area Delineation .......................................... 6 

-5.1 Approach and Rationale ........................................................ , ............................. 6 
,5.2 Boundaries of the Site ......................................................................................... 9 
5.3 Documents Reviewed ......................................................................................... 9 
5.4 Property Inspections ............................ ~ ............................................................. 10 
5.5 Personnel Interviews ......................................................................................... 10 

6 History ....................................................................................................................... 12 
6~ 1 Licensing History ...................................................................... : ....................... 12 
6.2 Regulatory Involvement. ....................................................... : ........................... 12 
6.3 Facility Description ........................................................................................... 13 
6.4 Adjacent Land Use ............................................................................................ 14 

7 Findings ............................................................................................................ : ....... 15 
7.1 Overview .................................................. ; ......................................................... 15 
7.2 Potentially Contaminated Areas .............. ~ ........................................................ 17 

7.2.1 Radionuclides of Concern ......................................................................... 18 
7.2.2 Impacted Areas .................. : ...................................................................... 18 

7.2.2.1 Buildings, Structures and Open Land Areas Inside the RRA .............. , 18 
7.2.2. L 1 Buildings ......................•......................................................................... 19 
7.2.2.1.2 Open Land Areas ................................................................................... 34 
7.2.2.2 Buildings, Structures and Open Land Areas outside the RRA ............. 35 
7.2.2.2.1 Buildings ................................................................................................ 35 
7.2.2.2.2 Open Land Areas ............................................................................. ' ...... 41 

8 References ................................................................................................................. 42 

List of Tables 

Page 

Table 6.1 List of Unplanned Events ....................................... : ................................................ 13 , 
Table 7.1 Survey Area Summary Information ......................................................................... 16 
Table 7.2 Building Surface Summary Survey Data ................................................................. 17 . 

11 



I

Enrico Fermi 1 Historical Site Assessment Revision 0

List of Figures

Figure 1 7.5 Minute Quadrangle Map ................................................................................. 44
Figure 2 Enrico Ferm i U nit 1 .............................................................................................. 45
Figure 3 License B oundary ................................................................................................. 45
Figure 4 EFI Survey A reas ................................................................................................. 47
Figure 5 EFi Classification A reas ....................................................................................... 48

VOLUME II HISTORICAL SITE ASSESSMENT AND CLASSIFICATION SUMMARIES

iii

Enrico Fermi 1 Historical Site Assessment Revision 0 

List of Figures 

Figure 1 7.5 Minute Quadrangle Map ...................................................................................... 44 
. Figure 2 Enrico Fermi Unit 1 ................................................................ -................................... 45 

Figure 3 License Boundary ...................................................................................................... 45 
Figure 4 EFI Survey Areas ......................................................... ~ ............................................. 47 
Figure 5 EFI Classification Areas ...................................................................................... l ... 48 

VOLUME II HISTORICAL SITE ASSESSMENT AND CLASSIFICATION SUMMARIES 

111 



Enrico Fermi 1 Historical Site Assessment Re.vision 0
Revision 0

Enrico Fermi 1 Historical Site Assessment Revision 0

1.0 Acronyms and Abbreviations

AEC

ALARA

CFR

cpm

DCGL

DCGLEMc

DCGLw

DOT

dpm

DQA

DQO

DRIWR

EMC

EPA

GM

GPS

HSA

LLD

MARSSIM

MCA

MDA

MDC

MDCR

MSL

NPDES

NRC

ORISE

PRDC

QA

QAPP

QC

Atomic Energy Commission

As Low As Reasonably Achievable

Code of Federal Regulations

Counts Per Minute

Derived Concentration Guideline Level

DCGL for small areas of elevated activity, used with the EMC

DCGL for average concentrations over a wide area, used with statistical

tests

Department of Transportation

Disintegrations Per Minute

Data Quality Assessment

Data Quality Objectives

Detroit River International Wildlife Refuge

Elevated Measurement Comparison

Environmental Protection Agency

Geiger-Mueller

Global Positioning System

Historical Site Assessment

Lower Limit of Detection

Multi-Agency Radiation Survey and Site Investigation Manual

Multi-Channel Analyzer

Minimum Detectable Activity

Minimum Detectable Concentration

Minimum Detectable Count Rate

Mean Sea Level

National Pollutant Discharge Elimination System

Nuclear Regulatory Commission

Oak Ridge Institute for Science and Education

Power Reactor Development Company

Quality Assurance

Quality Assurance Project Plan

Quality Control
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RRA Radiologically Restricted Area

RP Radiation Protection

RSSI Radiation Survey and Site Investigation

SARA Superfund Amendments and Reauthorization Act

SOP Step-Off Pad

Tech Spec Technical Specification (part of plant license)

TRU Transuranics
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2 Executive Summary

This Historical Site Assessment (HSA) describes the Enrico Fermi Unit 1 (EF1) site. The
HSA documents the construction, operational, decommissioning histories and the current
use of the EF1 site. The HSA identifies the contaminants potentially present at the EFI
site due to plant operations and describes the media likely to contain these contaminants.
The HSA describes impacted areas and the known distribution of contaminants within
these areas as well as documenting the historical information used to justify survey area
classifications (Class 1, Class 2 or Class 3) as described in NUREG-1575.

The HSA contains two volumes.

Volume I is a summary report that:
" Outlines the methodology used to perform the HSA.
* Describes the history and current status of the site.
" Provides findings from review of the site documents.

Volume II provides the following for each survey area:
• Survey area description.
* Survey area history.

> Translocation pathways.
Scoping/characterization activities preformed in the area.
Decommissioning activities performed in the area.

0 Findings.

> Current status summary.
> Classification statement.

* Tables identifying samples collected to date and comparison of the results
with the site criteria.

3 Purpose of the Historical Site Assessment

The purpose of the HSA is to document a comprehensive investigation that identifies,
collects, organizes and evaluates historical information relevant to the EF1 site. The
HSA focuses on open land areas and those structures that will remain at the time of final
status survey.

The HSA describes the site's physical configuration, identifies the radioactive
constituents of site contamination, assesses the migration of contaminants, identifies
contaminated media and classifies impacted areas. Guidance contained in NUREG-1575,
"Multi-Agency Radiation Survey and Site Investigation Manual" (MARSSIM) was used
to classify site areas as required by the License Termination Plan (LTP) for the EF1 site.
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4.0 Property Identification

4.1 License

4.1.1 License Holder

Detroit Edison Company is the holder of Possession Only License (POL)
No. DPR-9

Detroit Edison Company
One Energy Plaza
Detroit, Michigan 48226

4.2 Physical Characteristics

4.2.1 Location

Enrico Fermi Atomic Power Plant Unit No. 1
6400 North Dixie Highway
Newport, Michigan 48166

Fermi 1 is located on the same site as Fermi 2, within the same owner
controlled area and outside the Fermi 2 protected area. The site is on the
western shore of Lake Erie, also referred to as Lagoona Beach,
Frenchtown Township, Monroe County, Michigan. The plant is
approximately 6 miles east-northeast of Monroe, Michigan; 30 miles
southwest of downtown Detroit, Michigan; and 25 miles northeast of
downtown Toledo, Ohio. Figure 1 illustrates the general layout, as it was
during operation, of the EF1 site.

4.2.2 Topography

The location of EF1 is identified on the USGS 7.5 minute quadrangle
map Department of Natural Resources Michigan map, Stony Point
(Shown in Figure 2).

4.2.3 Stratigraphy

The bedrock is composed of dense dolomite from the bottom of the
swamp deposits at a depth of 15 feet to a depth of approximately 80 feet.
From 80 feet to a depth of 200 feet the layer is of shale and shaley
dolomite. From 200 feet to 300 feet the rock is dense dolomite and shaley
dolomite.
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4.3 Environmental Setting

The information contained in Section 4 pertaining to Geology,
Hydrogeology/Hydrology and Meteorology was taken from the original
geological site assessment, the Golder Associates, Inc., "Report on Groundwater
Characterization", the F1SAR, and various State of Michigan resources.

4.3.1 Geology/Hydrogeology

Beginning at the original ground level of around 573.5 feet above mean
sea level (MSL) Golder' s review of pre-construction boring logs that were
obtained from EF1 indicates that inside the license boundary, the
unconsolidated native sediments and the bedrock consisted of the
following typical sequence:

0 0 - 7 feet: Soft black muck and peat.

* 7 - 12 feet: Glaciolacustrine laminated gray clay and silt, with traces
of humus.

0 12 - 18 feet: Hard mottled gray to yellowish sandy clay (glacial
till).

* > 18 feet: Dolomitic bedrock of the Bass Islands Group.

Following the removal of the native glacial deposits and construction of
the reactor building in 1956, approximately 27 feet of predominantly
clayey fill was added to the top of the bedrock in order to bring the ground
inside much of the current Controlled Area (excluding the Health Physics
Building pad and portions of the Sodium Building) up to an elevation of
approximately 590 feet MSL. Outside the Controlled Area, 10 feet of fill
was added, bringing the existing ground elevation up to approximately
583.5 feet.

Some of the EF1 buildings and were constructed entirely or partly below
grade. These include the FARB, reactor basement, sodium tunnel, and
sodium galleries. Collectively, the groundwater sample results to date
have shown neither indications of detectable fission products nor of
tritium (i.e., via liquid scintillation) or naturally occurring activity above
background. These observations indicate that detectable activity in the
EF1 monitor well samples is consistent with the normally occurring
radioactive materials in area groundwater. Golder's report findings
indicated there was no evidence of radiological impact to groundwater
from EF1 as of June 2007. Samples analyzed since June 2007 are
consistent with this finding.
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5.0 Historical Site Assessment and Survey Area Delineation

5.1 Approach and Rationale

The HSA documents those events and circumstances occurring during the history
of the facility that contributed to the contamination of portions of the site environs
above background levels. Information relevant to changes in the radiological
status of the site following publication of the HSA will be considered a part of the
ongoing characterization evaluations and decommissioning activities.

The HSA involved collecting, organizing and evaluating information that
described the EF1 site in terms of physical configuration and the extent to which
the site was radioactively contaminated as a result of plant operations and
decommissioning activities. The HSA information was used to bound and
classify survey areas. The boundaries of the identified survey areas, as depicted
in Figures 3 and 4; were based on operational history, including recorded
significant events and common radiological profiles. The preliminary survey area
classifications and sizes are shown in Table 7.1 for structures and for open land
areas. Survey areas for structures will be divided into multiple survey units,
where appropriate, in order to meet the survey unit size limitations recommended
by NUREG-1575. All open land survey area boundaries have been sized to meet
the NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation
Manual" (MARSSIM) size recommendations.

The general criteria used to classify the survey areas were drawn from the
regulatory guidance of NUREG- 1575 as follows:

Non-impacted Area: Areas where there is no reasonable possibility (extremely
low probability) of residual contamination. Non-impacted areas are typically off-
site and may be used as background reference areas. There are no non-impacted
survey units at EF1.

Impacted Area: Areas not classified as non-impacted. These are areas that
could possibly contain residual radioactivityin excess of natural background or
fallout levels. All impacted areas must be classified as Class 1, 2 or 3 as
described in NUREG-1575.

Class 1 Area: Impacted areas that have, or had prior to remediation, a potential
for radioactive contamination (based on site operating history) or known
contamination (based on previous radiological surveys) above DCGL. Size
limitations are _ 100 m2 for structures (floor dimensions) and _ 2000 m2 for open
land areas.

Class 2 Area: Impacted areas that have a potential for radioactive contamination
or known contamination, but are not expected to exceed the DCGL. Size
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for radioactive contamination (based- on site operating history) or known 
contamination (based on previous radiological surveys) above DCGL. Size 
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land areas. 

Class 2 Area: Impacted areas that have a potential for radioactive contamination 
or known contamination, but are not expected to exceed the DCGL. Size 
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limitations are < 1000 m 2 for structures (floor dimensions) and < 10, 000 m 2 for
open land areas.

Class 3 Area: Impacted areas that are not expected to contain any residual
radioactivity, or are expected to contain levels of residual radioactivity at a small
fraction of the DCGL, based on site operating history and previous radiological
surveys. There are no size limitations for Class 3 areas.

The collection and evaluation of site radiological information are conducted under
approved site procedures. The output of this process is the information generated
for each survey area that is used in the preparation of survey plans. Information
collected for each survey area includes a detailed description of the survey area,
an operational history, an evaluation of past and current translocation pathways
and a description of the status of decommissioning activities. The findings
section for each survey area includes an assessment of radiological contaminants,
contaminated media, and current radiological status, results of any subsurface
mitigation or remedial efforts and remaining decommissioning activities.

The general process for integrating the HSA with continuing characterization and
the Final Status Survey (performed after remediation to confirm that the site
release criteria have been met) is shown in the flowchart on the following page.
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Process for Integrating HSA with Characterization
and FSS

Review EF1 operational history and identify significant events contributing to
Contamination of the site

Establish Survey Area boundaries based on common history

Assemble available historical reference documentation into Survey Area packages

Assign survey area Classification

,Publish Historical Site Assessment document

Obtain Site-specific DCGLs

Update Survey Area packages as decommissioning activities progress. Include
results of continuing characterization activities and document progress of

remediation/mitigation of survey areas

Evaluate Data Quality in survey area packages using DQO/DQA process and
prepare characterization survey plans

Obtain additional characterization if necessary and document turn-over surveys

Begin Final Status Survey process as areas become available
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Typically the term "remediation" is used in reference to any process involving
the removal of radioactive media. For the purpose of license termination
activities, "remediation" is narrowly defined as efforts specifically conducted to
reduce the quantity or concentration of radioactivity to a level below the
appropriate DCGL. Other processes may be referred to as "mitigation" or
routine decommissioning activities.

5.2 Boundaries of the Site

The Enrico Fermi Atomic Power Plant, Unit 1 (EFI) is located on the same site as
Fermi 2, within the same owner controlled area and outside the Fermi 2 protected
area. The site is on the western shore of Lake Erie, Frenchtown Township,
Monroe County, Michigan. Figure 3, "License Boundary," located at the end of
Volume I, shows the boundaries of the site and'the Controlled Area (area in red).

Detroit Edison Company owns and controls all of the land and structures located
within the licensed site property boundary.

Perimeter Road, located within Fermi 2 controlled area, encircles the EF1 site and
forms the License Termination boundary. During the early site history, rail spurs
ran into the industrial area. The rail spurs facilitated construction of EF1.
Currently, a small portion of rails remain within the EF1 site boundary; however.
these rails are not used.

The EF1 area surrounding the Controlled Area is mostly level with several
structures and open land areas contained within. The Controlled Area is slightly
elevated and contains most of the structures required for original plant operation.

5.3 Documents Reviewed

In performing the EF1 HSA, selections from the following documents were
reviewed:

" License and Technical Specifications
• Technical Specification Changes

License Amendments and Revisions
> Fermi 1 Manual
> FISAR

" Original Plant Design
> Function and purpose of systems and structures
> Plant operating parameters
> Plant operating procedures
> PRDC Technical Information and Hazards Summary Report

" Original Plant Construction Drawings and Photographs
> Specifications for systems and structures
> Field Changes/as built drawings
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> Site Conditions
" Plant Operating History

> Reports
> Plant Operating Procedures Regarding Spills and Unplanned Releases
> Shift Supervisor Logbooks
> Radiological Environmental Monitoring Program and Golder Report on

Groundwater Characterization
> Monthly Plant Operational Reports
> EF1 Alumni Questionnaires

* Work Control Documents and Site Modifications
> Work Packages
> Plant Alterations
> Engineering Design Change Requests (EDCR)
> Plant Modifications
> Maintenance Reports

' Radiological Surveys and Assessments
> Radiological surveys performed in support of normal plant operations and

maintenance
> Radiological surveys performed in support of special plant operations and

maintenance
> Radiological assessments performed in response to radioactive spills or

events
> Scoping and characterization surveys performed
> Remediation support surveys conducted during decommissioning

activities
* The EF1 Retirement Report
* Documentation of remediation area stabilization and restoration activities
• Fermi 1 Decommissioning Evaluation Report
• Enrico Fermi 1 History of Underground Systems, Pipes and Structures

5.4 Property Inspections

The EF1 site is in the equipment removal stage of decommissioning. The reactor
vessel and some of its associated piping have yet to be removed. All fuel
assemblies and blankets have been removed. The residual sodium inside of the
reactor and three loops has been reacted and the remaining liquid
(caustic/neutralized caustic solution) has been drained to the extent practical. The
portion of the site historically identified as the Radiologically Restricted Area
(RRA) is posted and restricted for personnel access and radioactive material
control. RRA access is maintained through the Radiation Protection (RP) group.

5.5 Personnel Interviews

In February of 1997 a reunion comprised of Fermi 1 alumni was held. As part of
the reunion, questionnaires were passed out consisting of discussion topics for the
gathering. The purpose of the questionnaires was to glean any additional
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information from former employees that would be of benefit in the historical site
assessment. A total of fifteen responses were received with the following items of
interest:

* Mention was made of an explosion/fire in the cold-trap room in the FARB.

* Mention of the partial fuel melting event in October, 1966.

* Mention of an explosion of the #1 S/G rupture disc in Steam Generator
Building.

* No mention of spills of contaminated material,

On October 29, 2002 during a Fermi 1 Alumni gathering the following items of
interest were mentioned during a group discussion:

* The ring header embedded around the perimeter of the building is the air
intake for the ventilation system.

* Pipe was washed in the overflow canal (not radioactive).

* Sodium barrel dropped on ground north of the FARB. Left in the rain and
some reacted.

" Fuel pools had good integrity. No indications of leakage.

0 Potential sodium leakage from Cask Car. Need to be diligent when
performing final surveys.

* Transfer tank cold trap pump explosion - no additional details given.

In response to the questionnaire distributed during the October gathering, 14
individuals responded by November 29, 2002, with the following items of
interest:

* Check Peaking Boiler House supply line for leakage (not radioactive).

* Debris was dumped into the Fermi 2 quarry including a 30 or 55 gallon drum
of non-radioactive sodium.

* Lots of cables and wires are buried at Fermi 1 - probably not on drawings.

* Mercury spill in the Waste Gas building during preoperational testing. Area
was cleaned up.

" Chlorine spill at Screen House - possibly in 1962.

" Non-radiological Na/water and NaK/water experiments at Sibley quarry.
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An exit interview of a Fermi 1 employee retiring was performed in 2007. The
interview made mention of a spill that occurred in the "Uranium Room" of the
FARB. Additionally, there was mention of a number of small contaminated
sodium spills in the Trestleway that were remediated.

6.0 History

6.1 Licensing History

On May 10, 1963 the Atomic Energy Commission (AEC) granted an operating
license, DPR-9, to Power Reactor Development Company (PRDC) a consortium
of corporations specifically formed to own and operate a nuclear reactor at the
EF1 site. Detroit Edison Company owned the power generating portion of the
plant and the surrounding land. This area is now part of the larger Fermi 2 owner
controlled area.

The reactor was tested at low power in its first couple years of operation. Power
ascension testing above 1 Mwt commenced in December 1965, immediately
following receipt of the high power operating license. In October 1966, during a
power ascension, zirconium plates at the bottom of the reactor vessel became
loose and blocked sodium coolant flow to some fuel subassemblies. Two
subassemblies started to melt. Radiation monitors alarmed and the operators
manually shut down the reactor. No abnormal releases to the environment
occurred. Three years and nine months later, the cause had been determined,
cleanup completed, fuel replaced, and Fermi 1 was restarted.

In 1972, the core was approaching the burnup limit. In November, 1972, PRDC
made the decision to decommission Fermi 1. The fuel and blanket subassemblies
were shipped offsite in 1973. The non-radioactive secondary sodium system was
drained and the sodium sent to Fike Chemical Company. The radioactive primary
sodium was stored in storage tanks and in 55 gallon drums until the sodium was
shipped offsite in 1984. Decommissioning of EF1 was originally completed in
December of 1975. Effective January 23, 1976 DPR-9 was transferred to Detroit
Edison Company as a "possession only" license. Based on current regulatory
requirements, EF1 is identified as being in the final stage of SAFSTOR status.

6.2 Regulatory Involvement

NRC inspectors from Region III offices perform routine onsite inspections of EF1
site activities. Periodic calls are also held with NRC headquarters and Region III
staff to monitor plant status and decommissioning progress. The NRC is notified
of any incidents on site per the existing protocol established with NRC Region III
and NRC reporting regulations. The NRC headquarters reviews all license
amendment requests and other submittals. Periodic meetings are being held with
the NRC headquarter staff relative to license termination planning.
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The Michigan Department of Environmental Quality provides oversight of
Fermi 1 decommissioning and license termination activities.

6.3 Facility Description

The Enrico Fermi Atomic Power Plant, Unit 1 (Fermi 1) was a fast breeder
react6r power plant cooled by sodium and operated atessentially atmospheric
pressure. The reactor plant was designed for a maximum capability of 430 Mwt;
however, the maximum reactor power with the first core loading (Core A) was
200 Mwt.

6.3.1 Description of Circumstances Impacting Site Radiological Status

Table 6.1 provides a summary of unplanned events that impacted various
EF1 survey areas.

Table 6.1
List of Unplanned Events

Impacted Survey
Area Date Description

NOL-01 8/1/67 Leak in Waste Gas drain line

NOL-01 4/30/68 Leak in Waste Gas discharge line

NOL-01 and OOL-01 5/6/68 Leak in the Health Physics/Chemistry
Bldg. Waste Discharge line

FRB-01 Unknown Spill in the Uranium Room

RXB-01, TRW-01, VNB-01 5/20/08 Fire in the Reactor Building Basement
and FRB-O I

RXB-01 2008 Processing liquid leaks in the Reactor
multiple Building Basement

TRW-01 Unknown Minor leaks in Trestleway

FRB-01 Unknown Explosion in FARB cold-trap room

13

Enrico Fermi 1 Historical Site Assessment Revision 0 

The Michigan Department of Environmental Quality provides oversight of 
Fermi 1 decommissioning and license termination activities. 

6.3 Facility Description 

The Enrico Fermi Atomic Power Plant, Unit 1 (Fermi 1) was a fast breeder 
reactor power plant cooled by sodium and operated atessentially atmospheric 
pressure. The reactor plant was designed for a maximum capability of 430 Mwt; 
however, the maximum reactor power with the first core loading (Core A) was 
200 Mwt. 

6.3.1 Description of Circumstances Impacting Site Radiological Status 

Table 6.1 provides a summary of unplanned events that impacted various 
EFI survey areas. 

Table 6.1 
List of Unplanned Events 

Impacted Survey 
Area Date Description 

NOL-Ol 8/1/67 Leak in Waste Gas drain line 

NOL-Ol 4/30/68 Leak in Waste Gas discharge line 

NOL-Ol and OOL-Ol 5/6/68 Leak in the Health Physics/Chemistry 
Bldg. Waste Discharge line 

FRB-Ol Unknown Spill in the Uranium Room 

RXB-Ol, TRW-Ol, VNB-Ol 5120/08 Fire in the Reactor Building Basement . 
and FRB-Ol 

RXB-Ol 2008 Processing liquid leaks in the Reactor 
multiple Building Basement 

TRW-Ol Unknown Minor leaks in Trestleway 

FRB-Ol Unknown Explosion in F ARB cold-trap room 

13 



Pnr;on'Pý-rm; 1 14;ctnr;t-A1 q;tp Ace,-cempnt ':X7;C!;nn ()

6.4 Adjacent Land Use

The following paragraphs describe the features and uses of land within 8 miles of
the plant. Included is a summary of the population centers within 10 miles of
EF1.

Major Bodies of Water: Lake Erie is located to the east of EF1.

Industry: The area surrounding EF1 is predominately farmland. The major
industrial areas lie in Monroe, including employers such as DTE, Tenneco and
La-Z-Boy.

Public lands and Conservation Areas: Detroit River International Wildlife Refuge
(DRIWR), DTE Fermi, resides within the Fermi 2 site. The 650 acre tract is part
of a cooperative management agreement signed with the DRIWR.

Pointe Mouillee State Game Area is a 4,000 acre spit of land approximately 4
miles northeast of the Fermi 1 site at the northwest comer of Lake Erie, which jets
into Lake Erie near the Huron River. It is owned by the Michigan Department of
Natural Resources.

Win. C. Sterling State Park, the only state park on Lake Erie, consists of 1,300
acres of state-owned lands with recreational swimming, fishing, camping, hiking
and wildlife viewing. Sterling State Park is approximately 5.2 miles southwest of
the Fermi 1 site on Brest Bay. The bay sits just north of where the Raisin River
spills into Lake Erie. The park is situated in Monroe County just south of Detroit
Beach/Sandy Creek and north of the city of Monroe.

Schools: Newport has a total of four schools, 2 public and 2 private.
Monroe has a total of 23 public schools and 9 private schools.

Farms: Monroe County has an area of about 550 square miles of which
approximately 70% is farmland. The majority of crops grown on the
farms in the area are corn, winter wheat and soybeans.

Water Supplies: Currently potable water is supplied to the Fermi 1
complex from the Frenchtown public water supply. The Frenchtown and
Monroe public water supplies have intakes from Lake Erie approximately
three miles from the Fermi 1 site.

Population: Monroe County, in which Fermi 1 is located, extends about
10 miles north, 25 miles west, and 20 miles south-west of the site and has
a population of about 146,000. The only substantially populated
communities within a 10 mile radius are Newport, located approximately
3.5 miles away with a population of about 11,000 and Monroe located
approximately 8 miles away with a population of about 54,800.
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7.0 Findings

7.1 Overview

In-depth assessments of the operational history were used to bound and classify
survey areas in accordance with NUREG- 1575, Multi-Agency Radiation Survey
and Site Investigation Manual (MARSSIM). Of the less than 2 acres that
comprise the EF1 site, all of the area was impacted by plant operations and
decommissioning activities. The preliminary boundaries of the impacted areas
are depicted in Figure 4. Table 7.1 lists the survey area dimensions and their
classifications in a tabular format. Impacted area classifications are shown in
Figure 5 on a color-coded site map.

Of the approximately 2 acres that are impacted, the perimeter areas are minimally
impacted and, as such, are classified as a Class 3 open land survey area.
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Table 7.1
Survey Area Summary Information

Survey Area Total Area Footprint Total Area Footprint
Designator Name/Building (Square Feet) (Square Meters) Classification

OOL Open Land Area 80495 7478 Class 3

SGB Steam Generator Building 16434 1527 Class 3

CTB Control Building 22332 2075 Class 3

Class 3
TBN Turbine Building 67113 6235 and Class 2

OFB Office Building 12595 1170 Class 3

NOL Open Land Area (impacted) 25753 2392 Class 2

Class 1,
Class 2 and

RXB Reactor Building 8144 757 Class 3

Class 1
FRB Fuel and Repair Building 29561 2746 and Class 2

Class 1
TRW Trestleway 5862 545 and Class 2'

Class 1
NAB Sodium Building 12016 1116 and Class 2

Class 1
VNB Ventilation Building 1880 175 and Class 2

NAT Sodium Tunnel 540 50 Class 2

East Sodium Gallery
ESG (including FPD Bldg) 1055 98 Class 2

WSG West Sodium Gallery 721 67 Class 2

WGB Waste Gas Building 3264 303 Class 2

IGB Inert Gas Building 5021 466 Class 2
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Table 7.1 
s urvey A rea S I f f ummary norma IOn -

Survey Area 
Name/Building 

Total Area Footprint Total Area Footprint 
Classification Designator (Square Feet) (Square Meters) 

OOL Open Land Area 80495 7478 Class 3 

SGB Steam Generator Building 16434 1527 Class 3 

CTB Control Building 22332 2075 Class 3 

Class 3 
TBN Turbine Building 67113 6235 and Class 2 

OFB Office Building 12595 1170 Class 3 

NOL Open Land Area (impacted) 25753 2392 Class 2 

Class 1, 
Class 2 and 

RXB Reactor Building 8144 757 Class 3 

Class 1 
FRB Fuel and Repair Building 29561 2746 and Class 2 

Class I 
TRW Trestleway 5862 545 and Class 2· 

Class 1 
NAB Sodium Building 12016 1116 and Class 2 

Class 1 
VNB Ventilation Building 1880 175 and Class 2 

NAT Sodium Tunnel 540 50 Class 2 

East Sodium Gallery 
ESG (including FPD Bldg) 1055 98 Class 2 

WSG West Sodium Gallery 721 67 Class 2 
/ 

WGB Waste Gas Building 3264 303 Class 2 

1GB Inert Gas Building 5021 466 Class 2 
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7.2 Potentially Contaminated Areas

The summary assessments provided in Section 7.3.2 include a description, key
elements of the history, contaminated media and an evaluation of the principle
radionuclides expected to be present in the area. Detailed information for each
survey area is provided in Volume II of the HSA and titled with survey area
designators (e.g., OOL-01). These detailed survey area descriptions and
operational histories also include the current deconmmlissioning status as of
October, 2008 and a description of the work remaining in order to attain the
anticipated end-state.

A survey area classification statement is provided at the end of each detailed
assessment. The classifications are based on historical information about
activities performed in these survey areas. These classifications are substantiated
by historical-data from soil sample analyses and surveys. In the context of
MARSSIM surveys, these sample data are considered scoping data. Summaries
of the survey shown in Table 7.2 were compiled from information gathered from
a characterization performed in 2005.

Table 7.2

Building Surface Summary Survey Data
Fermi-2 Operating Fermi-2 Shutdown

Building/Surface (cpm) (cpm)
FARB 1st Floor Roof 4773 ± 542 3285 ± 304

FARB 2 nd Floor
6371 ± 783 3257 ±275

Roof
FARB 3 rd Floor 6429 ± 845 2964 ±392

Roof
Steam GeneratorBldg. roo 3660 ±294 1741 ± 112Bldg. Roof

WasteGasTank 2160± 147 1952± 121
Room Floor

Sodium Bldg. Roof 3874 ± 465 2685 ± 217

Turbine Bldg. Roof 2802 ± 227 1955 ± 129
Turbine Bldg. 2347 ± 227 1249 ± 180

Driveway
Turbine Bldg. 3r"

Floor, HP Turbine
FARB EastFuel 2602 ±335 2530 ±244

Pool Area
FARB WestFuel 2407 ± 139 2344 ± 161

Pool Area
FARB Truck Bay 4006 ±767 2867 ±1039

Trestleway 3430 ± 353 2987 ± 1430
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Roof 
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A soil sampling regime was performed in May, 1997. A total of 34 samples were
taken within the boundary of Fermi 1. No radionuclides, other than those of
naturally occurring radioactive material, were detected in these samples.

7.2.1 Radionuclides of Concern

Analyses have been performed to determine which radionuclides have
potential dose significance at license termination (Technical Based
Document NSEF-08-0018 "Radionuclide Selection for DCGL
Development"). Based on the sample data available, the Radionuclides-
of-Concern at EF1 relative to FSS are; Co-60, Cs-137, Sr-90 and H-3.

7.2.2 Impacted Areas

7.2.2.1 Buildings, Structures and Open Land Areas Inside the Controlled
Area

The following designations are used in identifying survey areas
inside the Controlled Area:

NOL Open Land Areas Inside the Controlled Area
RXB Reactor Building
FRB Fuel and Repair Building
TRW Trestleway
NAB Sodium Building
VNB Ventilation Building
NAT Sodium Tunnel
ESG East Sodium Gallery

WSG West Sodium Gallery
WGB Waste Gas Building
IGB Inert Gas Building

Summary individual survey area assessments are described in
Volume H. The current Controlled Area boundary was
previously the historical Restricted Area (RA). Portions of the
yard within the current Controlled Area contain Radiation
Material Areas (RMAs). In general all survey areas within the
confines of the Controlled Area have been assigned a Class 1 or
Class 2 status.
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Open Land Areas Inside the Controlled Area 
Reactor Building 
Fuel and Repair Building 
Trestleway 
Sodium Building 
Ventilation Building 
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Summary individual survey area assessments are described in 
Volume II. The current Controlled Area boundary was 
previously the historical Restricted Area (RA). Portions of the 
yard within the current Controlled Area contain Radiation 
Material Areas (RMAs). In general all survey areas within the 
confines of the Controlled Area have been assigned a Class 1 or 
Class 2 status. 
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7.2.2.1.1 Buildings
Reactor Building (RXB-01)

Description:

The Reactor Building is a cylindrical vertical steel vessel, 72 feet
in diameter and 120 feet high with the lower 51 feet below
finished grade elevation. The inside of the Reactor Building is
divided into two regions by a 5-foot thick steel and concrete
operating floor. The above floor region is normally accessible to
personnel and houses the containment crane. The below floor
region housed the reactor vessel and internals, the primary shield
tank, the secondary shield, the intermediate heat exchangers,
primary sodium pumps, the decay tanks, the primary sodium
overflow tank and associated equipment and piping for the
primary and secondary sodium coolant systems. The Reactor
Building is surrounded by an approximately 3 foot wide annulus
that is located below floor level to a depth of about 3 feet below
the concrete pedestal on which the steel Reactor Building stands.
The annulus contains an access hole to the northwest sodium
gallery, and four floor drains that drain into a collection tank and
sump pump system in the basement of the Steam Generator
Building which discharges into the site storm drain.

History:

All of the areas within RXB-01 are likely to be contaminated as a
result of work activities performed in the area as well as
unplanned events. All of the structures comprising RXB-01 are
of original plant construction.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area RXB-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Reinforced concrete and steel.

3. Continued Investigation: Continued investigation will further
evaluate both above grade steel and concrete and below grade
reinforced concrete.
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7.2.2.1.1 Buildings 

Reactor Building CRXB-Ol) 

Description: 
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Decommissioning/Decontamination Activities:

1. Performed: The machinery dome and above floor portions of
the primary shield tank, fuel handling and control rod drives
mechanisms have been removed. The upper section of the
Reactor Vessel has been removed of all the graphite blocks
and "chinkers." The Reactor Vessel and primary loops have
undergone processing of the remaining residual sodium. The
primary sodium service system and some of the primary
sodium piping have been removed. The fuel handling
equipment has been removed. Some cables, cable trays and
other electrical equipment have been removed. Asbestos
insulation and heat tracing was removed.

2. Planned: Planned decommissioning activities for RXB-01
include:

e Removal of the Reactor Vessel and associated piping

e Removal of the remainder of large components present in
the Reactor Building

e Removal of cables and cable trays as practical

e Removal of obstructions in the building to allow FSS

3. Anticipated End-State Configuration: The end-state
configuration for RXB-01 is anticipated to include:

* Reinforced concrete structure now present

" Steel dome covering the Reactor Building

" Cables and cables trays not removed during
decommissioning activities

Classification Statement:

Based on the radiological condition of this survey area as
identified in the operating history and as a result of the
decommissioning activities currently planned, Survey Area
RXB-01 is designated as a Class 1 area in the areas of the floor
to a height of six feet up the walls. The areas from six feet and
above on the walls and the ceiling are Class 2 areas. The reactor
building basement is Class 1 and the annulus is a Class 3 area.

Trestleway (TRW-01)

Description:

The trestleway is located to the north and adjacent to the Reactor
Building and functioned as a connection between the Reactor
Building and the Fuel and Repair Building (FARB). The
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substructure consists of reinforced concrete. The superstructure
consists of structural steel with corrugated asbestos (transite)
siding and a corrugated steel roof. The fuel transport machine, or
cask car, unloaded irradiated fuel from the reactor via the transfer
rotor, transported the irradiated fuel in finned pots from the
Reactor Building to the FARB via the trestleway and unloaded
the pots into the transfer tank rotor.

History:

All of the areas within TRW-01 are equally likely to be
contaminated as a result of work activities performed in the area
and as indicated by a characterization survey performed in
October and November 2004. All of the structures comprising
TRW-01 are of original plant construction, with the exception of
the repaired section of roof and wooden doorways from the
trestleway into the yard.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area TRW-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Reinforced concrete, corrugated steel, asbestos
panels, steel and wood.

3. Continued Investigation: Continued investigation will
further evaluate both above grade steel and below grade
reinforced concrete. Concrete volumetric sampling (below
grade) will be performed as applicable.

Decommissioning/Decontamination Activities:

1. Performed: No decommissioning activities have been
performed on TRW-01.

2. Planned: Planned decommissioning activities for TRW-01
include:

* Removal of obstructions in the building to allow FSS

" Decontamination, as necessary

3. Anticipated End-State Configuration: The end-state
configuration for TRW-01 is anticipated to include:

* Reinforced concrete structure now present

• Structural steel and corrugated walls and roof
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Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities currently planned, Survey Area TRW-O 1 is designated as
a Class 1 area in the areas of the floor to a height of six feet up the
walls. The areas from six feet and above on the walls and the
ceiling are Class 2 areas.

Fuel and Repair Building (FRB-01)

Description:

The FARB, located approximately 100 feet north of the Reactor
Building, is connected to the Reactor Building by a covered
transport car track (trestle). The substructure of the FARB consists
of heavy reinforced concrete walls and rests on bedrock. The
superstructure consists of two different types of construction. The
walls above the operating floor in the new fuel receiving and
storage area and the irradiated fuel decay and cut-up pool areas are
reinforced concrete. All other superstructure walls consist of
structural steel with corrugated asbestos siding.

The FARB contained process cells, water-filled decay and cut-up
pools, a new fuel handling and storage area, a central control room
for fuel handling and waste system operations, a 75-ton crane, and
a transport car access area for the performance of fuel handling
functions. Space was provided for a repair and cleaning facility for
maintenance of contaminated equipment. The fuel transport
machine, or cask car, unloaded irradiated fuel from the reactor via
the transfer rotor, transported the irradiated fuel in finned pots
from the Reactor Building to the FARB via the trestleway and
unloaded the pots into the transfer tank rotor. The pot was
transferred to a position under a steam cleaning machine that
removed the fuel from the pot and positioned the fuel so that the
sodium was cleaned from the subassembly by steaming, followed
by a water rinse using an automatically programmed cycle. The
subassembly was designed to be placed in a container in the cut-up
pool, tested for fission product leakage, and transferred to the
'decay pool for a decay period of approximately 180 days per
design before further processing.

The FARB contained a cold trap system (purification system) for
the transfer tank sodium in a separate substructure room diagonally
adjacent to the fuel transfer tank room. The sodium lines and
equipment were shrouded in a welded carbon steel secondary
structure, which was inert with nitrogen. The piping outside the
walled areas was in the repair pit area and was contained in a
concrete vault with a removable cover slab.
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History:

All of the areas within FRB-01 are equally likely to be
contaminated as a result of work activities performed in the area
and as indicated by previous surveys and unplanned events. The
structures comprising FRB-01 are of original plant construction,
except for the repaired wall area and the addition of the warm
room.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area FRB-01 are Co-60, Cs-137, Sr-90,
and H-3

2. Media: Reinforced concrete, asbestos panels and steel

3. Continued Investigation: Continued investigation will
further evaluate both above grade steel and below grade
reinforced concrete.

Decommissioning/Decontamination Activities:

1. Performed:

* Removal of the Transfer Tank.

* Asbestos insulation abatement

* FARB cold-trap heat exchange equipment removed

* Fuel storage racks removed

* Ventilation system equipment was removed

2. Planned: Planned decommissioning activities for FRB-01

include:

* Removal of obstructions in the building to allow FSS

* Remediation of the Cut-up and Decay Pools

* Removal of the liquid waste tanks and equipment

3. Anticipated End-State Configuration: The end-state
configuration for FRB-01 is anticipated, to include:

* Reinforced concrete structure now present

* Structural steel and corrugated walls and roof
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Classification Statement:

Based on'the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities currently planned, Survey Area FRB-01 is designated as
a Class 1 area in the areas of the floor to a height of six feet up the
walls. The areas from six feet and above on the walls and the
ceiling are Class 2 areas. Steam cleaning chamber and both pools
are Class 1 areas. Below floor areas will follow the same
classifications as the main floor. As obstructions, cut-up and decay
pools, etc. are removed, exposed walls will be characterized and
classified in accordance with NUREG-1575.

Sodium Building (NAB-01)

Description:

The Sodium Building is adjacent to the Reactor Building and is
connected by an underground concrete tunnel. The Sodium
Building housed the equipment used for storing and purifying the
primary sodium. The Sodium Building, Waste Gas Building and
the Inert Gas Building form one structural complex. The building
is divided into four sections:

1. The primary sodium storage tank room is a concrete structure
comprised of 30 inch thick cast concrete walls and a 30 inch
thick combination pre-cast and poured concrete roof. The
room contains the three 15,000 gallon primary sodium storage
tanks.

2. The cold trap room has 6-foot thick external concrete walls as
well as a 6-foot thick concrete ceiling. Additionally, the cell
has a 4-foot thick internal wall separating it from the storage
tank room. This room contained the equipment necessary to
determine and maintain the purity of the primary sodium.

3. The sodium-potassium (NaK) room is comprised of reinforced
concrete floor, walls and ceiling and access is provided via a
steel door located in the east wall of the room and double
doors on the west wall. The NaK room contained the
ventilation equipment and the air-to-NaK heat exchanger
equipment for the cold trap.

4. The valve control room occupies the second story region of
the Sodium Building and is constructed of concrete block
walls'and a steel roof deck structure. The valve control room
contained the sodium service hand wheels and motors for the
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Classification Statement: 
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connected by an underground concrete tunnel. The Sodium 
Building housed the equipment used for storing and purifying the 
primary sodium. The Sodium Building, Waste Gas Building and 
the Inert Gas Building form one structural complex. The building 
is divided into four sections: 

1. The primary sodium storage tank room is a concrete structure 
comprised of 30 inch thick cast concrete walls and a 30'inch 
thick combination pre-cast and poured concrete roof. The 
room contains the three 15,000 gallon primary sodium storage 
tanks. 

2. The cold trap room has 6-foot thick external concrete walls as 
well as a 6-foot thick concrete ceiling. Additionally, the cell 
has a 4-foot thick internal wall separating it from the storage 
tank room, This room contained the equipment necessary to 
determine and maintain the purity of the primary sodium. 

3. The sodium-potassium (NaK) room is comprised of reinforced 
concrete floor, walls and ceiling and access is provided via a . 
steel door located in the east wall of the room and double 
doors on the west wall. The N aK room contained the 
ventilation equipment and the air-to-NaK heat exchanger 
equipment for the cold trap. 

4. The valve control room occupies the second story region of 
the Sodium Building and is constructed of concrete block 
walls and a steel roof deck structure. The valve control room 
contained the sodium service hand wheels and motors for the 
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valves, electric panels supporting the induction heating for the
piping, and the control panel.

History:

All of the areas within NAB-01 are likely to be contaminated as a
result of work activities performed in the area and as indicated by
previous surveys. All of the structures comprising NAB-01 are of
original plant construction with the exception of the addition of a
door to the cold trap room.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area NAB-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Pre-cast and poured reinforced concrete, concrete
block and steel.

3. Continued Investigation: Continued investigation will further
evaluate both above grade steel and concrete and below grade
reinforced concrete.

Deconmmissioning/Decontamination Activities:

1. Performed:

" Performed asbestos abatement.

" Removal of the majority of original equipment and piping
in the NaK room, valve room and cold-trap room.

" Installation of the Reaction Chamber in the cold-trap room.
Installation of sodium processing equipment in the NaK
room.

* Removal of sodium barreling station.

2. Planned: Planned decommissioning activities for NAB-01
include:

" Removal of obstructions in the building to allow FSS

" Remediation of contaminated portions of concrete

• Removal of piping

" Removal of Storage tanks

" Removal of the Reaction Chamber and associated piping
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valves, electric panels supporting the induction heating for the 
piping, and the control panel. 

History: 

All of the areas within NAB-01 are likely to be contaminated as a 
result of work activities performed in the area and as indicated by 
previous surveys. All of the structures comprising NAB-01are of 
original plant construction with the exception of the addition of a 
door to the cold trap room. 

Contamination: 

1. Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area NAB-01 are Co-60, Cs-137, Sr-90, 
and H-3. 

2. Media: Pre-cast and poured reinforced concrete, concrete 
block and steel. 

3. Continued Investigation: Continued investigation will further 
evaluate both above grade steel and concrete and below grade 
reinforced concrete. 

DecommissioninglDecontarnination Activities: 

1. Performed: 

• Performed asbestos abatement. 

• Removal of the majority of original equipment and piping. 
in the NaK room, valve room and cold-trap room. 

• Installation of the Reaction Chamber in the cold-trap room. 
Installation of sodium processing equipment in the NaK 
room. 

• Removal of sodium barreling station. 

2. Planned: Planned decommissioning activities for NAB-01 
include: 

• Removal of obstructions in the building to allow FSS 

• Remediation of contaminqtedportions of concrete 

• Removal of piping 

• Removal of Storage tanks 

• Removal of the Reaction Chamber and associated piping 

25 

, , 



Enrico Fermi I Historical Site Assessment Revision 0
Enrico Fermi 1 Historical Site Assessment Revision 0

3. Anticipated End-State Configuration: The end-state
configuration for NAB-01 is anticipated to include:

" Reinforced concrete structure now present

" Concrete walls

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities currently planned, Survey Area NAB-01 is designated as
a Class 2 area with the exception of the Cold-trap room which is
Class 1 in the areas of the floor to a height of six feet up the walls.
The areas from six feet and above on the walls and the ceiling are
Class 2 areas.

Ventilation Building (VNB-01)

Description:

The Ventilation Building consists of a steel reinforced concrete
floor with concrete block walls. The roof consists of a structural
steel framework covered by corrugated steel. The Ventilation
Building housed equipment for the Reactor Building Ventilation
System including the supply and exhaust blowers, valves for water
supply to the under floor cooling heat exchangers, a control panel,
Freon refrigeration equipment for above floor cooling, and space
for future equipment additions, such as dehumidifiers. The
controlled area fence has been modified to extend past the east
doors of the building.

History:

During plant operation the building was not used for handling of
radioactive materials, therefore no shielding was provided for the
structure. Subsequent demolition activities resulted in the removal
of all equipment and piping as well as the plugging of the floor
drains. The building is currently used for the storage of
miscellaneous materials and equipment, some of which are
internally contaminated.

All of the areas within VNB-01 are equally likely to be
contaminated as a result of work activities performed in the area
and as indicated by previous surveys and events. All of the
structures comprising VNB-01 are of original plant construction
with the exception of the addition of a door/passageway to the
sealand/yard area.
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3. Anticipated End-State Configuration: The end-state 
configuration for NAB-O 1 is anticipated to include: 

• Reinforced concrete structure now present 

• Concrete walls 

Classification Statement: 

Revision 0 

Based on the radiological condition of this survey area as identified 
in the operating history and as a result of the decommissioning 
activities currently planned, Survey Area NAB-01 is designated as 
a Class 2 area with the exception of the Cold-trap room which is 
Class 1 in the areas of the floor to a height of six feet up the walls. 
The areas from six feet and above on the walls and the ceiling are 
Class 2 areas. 

Ventilation Building eVNB-O 1) 

Description: 

The Ventilation Building consists of a steel reinforced concrete 
floor with concrete block walls. The roof consists of a structural 
steel framework covered by corrugated steel. The Ventilation 
Building housed equipment for the Reactor Building Ventilation 
System including the supply and exhaust blowers, valves for water 
supply to the under floor cooling heat exchangers, a control panel, 
Freon refrigeration equipment for above floor cooling, and space 
for future equipment additions, such' as dehumidifiers. The 
controlled area fence has been modified to extend past the east 
doors of the building. 

History: 

During plant operation the building was not used for handling of 
radioactive materials, therefore no shielding was provided for the 
structure. Subsequent demolition activities resulted in the removal 
of all equipment and piping as well as the plugging 'of the floor 
drains. The building is currently used for the storage of 
miscellaneous materials and equipment, some of which are 
internally contaminated. 

All of the areas within VNB-01 are equally likely to be 
contaminated as a result of work activities performed in the area 
and as indicated by previous suryeys and events. All of the 
structures comprising VNB-Ol are of original plant construction 
with the exception of the addition of a door/passageway to the 
sealandlyard area. 
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Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area VNB-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Poured reinforced concrete, concrete block and steel.

3. Continued Investigation: Continued investigation will further
evaluate both above grade steel and concrete and below grade
reinforced concrete.

Decommissioning/Decontamination Activities:

1. Performed: All ventilation components have been removed
from VNB-01.

2. Planned: Planned decommissioning activities for VNB-01
include:

* Removal of obstructions in the building to allow FSS

3. Anticipated End-State Configuration: The end-state
configuration for VNB-01 is anticipated to include:

* Reinforced concrete structure now present

* Concrete block walls

* Roof

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history, the sodium fire in the Reactor Building on
May 20, 2008 and as a result of the decommissioning activities
currently planned, Survey Area VNB-01 is designated as a Class 1
area in the areas of the floor to a height of six feet up the walls.
The areas from six feet and higher on the walls and the ceiling are
Class 2 areas.

Sodium Tunnel (NAT-01)

Description:

The Sodium Tunnel consists of a subsurface reinforced concrete
structure lined with a ¼/4" thick carbon steel plate. The tunnel runs
from the northwest comer of the Reactor Building annulus to the
Cold Trap Room of the Sodium Building. The structure contained
some of the primary sodium service system piping and was heated
by a 60 cycle induction heating system. replacing heat losses when
the piping was at 400 degrees Fahrenheit with a 100 degree
Fahrenheit ambient temperature. Access to this tunnel is via one of
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Contamination: 

1. Radiomiclides Potentially Present: The primary nuclides of 
concern for Survey Area VNB-01 are Co-60, Cs-137, Sr-90, 
and H-3. 

2. Media: Poured reinforced concrete, cOIlcrete block and steel. 

3. Continued Investigation: Continued investigation will further 
evaluate both above grade steel and concrete and below grade 
reinforced concrete. 

Decommissioning/Decontamination Activities: 

1. Performed: All ventilation components have been removed 
from VNB-Ol. 

2. Planned: Planned decommissioning activities for VNB-01 
include: 

• Removal of obstructions in the building to allow FSS 

3. Anticipated End-State Configuration: The end-state 
configuration for VNB-O 1 is anticipated to include: 

• Reinforced concrete structure now present 

• Concrete block walls 

• Roof 

Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history, the sodium fire in the Reactor Building on 
May 20, 2008 and as a result of the decommissioning activities 
currently planned, Survey Area VNB-01 is designated as a Class 1 
area in the areas of the floor to a height of six feet up the walls. 
The areas from six feet and higher on the walls and the ceiling are 
Class 2 'areas. 

Sodium Tunnel (NAT-O!) 

Description: 

The Sodium Tunnel consists of a subsurface reinforced concrete 
structure lined with a 1,4" thick carbon steel plate. The tunnel runs 
from the northwest corner of the Reactor Building annulus to the 
Cold Trap Room of the Sodium Building. The structure contained 
some of the primary sodium service system piping and was heated 
by a 60 cycle induction heating system replacing heat losses when 
the piping was at 400 degrees Fahrenheit with a 100 degree 
Fahrenheit ambient temperature. Access to this tunnel is via one of 
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two manholes located between the Cold Trap Room and the Trestle
way.

History:

All of the areas within NAT-01 are equally likely to be
contaminated as a result of work activities performed in the area
and as indicated by previous surveys. All of the structures
comprising NAT-01 are of original plant construction.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area NAT-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Poured reinforced concrete and steel.

3. Continued Investigation: Continued investigation will further
evaluate both the steel and concrete.

Decommissioning/Decontamination Activities:

1. Performed:

* Removed the interior wall.

* Reacted sodium residues in the piping.

• Performed asbestos abatement and removed some of the
shield pipe before sodium residue cleaning.

* The installed piping is now used to transfer contaminated
liquid between the Reactor Building and the Sodium
Building.

2. Planned: Planned decommissioning activities for NAT-01
include:

• Removal of all piping

3. Anticipated End-State Configuration: The end-state
configuration for NAT-01 is anticipated to include:

* Steel lined reinforced concrete structure now present

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
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two manholes located between the Cold Trap Room and the Trestle 
way. 

History: 

All of the areas within NAT-01 are equally likely to be 
contaminated as a result of work activities performed in the area 
and as indicated by previous surveys. All of the structures 
comprising NAT-01 are of original plant construction. 

Contamination: 

1. Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area NAT-Ol are Co-60, Cs-137, Sr-90, 
and H-3 . 

. 2. Media: Poured reinforced concrete and steel. 

3. Continued Investigation: Continued investigation will further 
evaluate both the steel and concrete. 

Decommissioning/Decontamination Activities: 

1. Performed: 

• Removed the interior wall. 

• Reacted sodium residues in the piping. 

• Performed asbestos abatement and removed some of the 
shield pipe before sodium residue cleaning. 

• The installed piping IS now used to transfer contaminated 
liquid between the Reactor Building and the Sodium 
Building. 

2. Planned: Planned decommissioning activities for NAT-01 
include: 

• Removal of all piping 

3. Anticipated End-State Configuration: The end-state 
configuration for NAT-01 is anticipated to include: 

• Steel lined reinforced concrete structure now present 

Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history and as a result of the decommissioning 
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activities currently planned, Survey Area NAT-01 is designated as
a Class 2 area.

East Sodium Gallery (ESG-01)

Description:

The east sodium gallery consists of three chambers (North, Center
and South) which held the secondary sodium lines. The east
gallery supplied the No. 1 and 2 steam generators. Access to the
three east sodium gallery chambers is via horizontal steel doors
just above ground level. The east sodium gallery's walls and base
slab are of conventional reinforced concrete construction resting on
concrete filled pilasters. The roof is constructed of an 8 inch thick
precast concrete slab covered with a 10 inch thick concrete layer
all of which is beneath approximately 5 feet of earth. Included in
this area is the Fission Product Detector (FPD) Building. The FPD
building is located due east of the reactor building, directly above
the East Sodium gallery (north chamber). This is a small partially
buried room; a portion of it below ground level, which contained
the gaseous fission product detector and piping. The gaseous FPD
monitored the fission product concentration to detect the failure of
a fuel element. The FPD received primary argon cover gas
samples from the reactor vessel and the No. 1 and No. 3 primary
pump tanks. Access to the FPD building is through a manhole in
the roof of the building. The building is constructed of steel
reinforced concrete.

History:

All of the areas within ESG-01 are equally likely to be
contaminated as a result of work activities performed in the area
and as indicated by previous surveys. All of the structures
comprising ESG-01, with the exception of the FPD Building, are
of original plant construction.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area ESG-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Poured reinforced concrete and steel.

3. Continued Investigation: Continued investigation will further
evaluate both the steel and concrete.
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activities currently planned, Survey Area NAT-01 is designated as 
a Class 2 area. 

East Sodium Gallery CESG-Ol) 

Description: 

The east sodium gallery consists of three chambers (North, Center 
and South) which held the secondary sodium lines. The east 
gallery supplied the No.1 and 2 steam generators. Access to the 
three east sodium gallery chambers is via horizontal steel doors 
just above ground level. The east sodium gallery's walls and base 
slab are of conventional reinforced concrete construction resting on 
concrete filled pilasters. The roof is constructed of an 8 inch thick 
precast concrete slab covered with a 10 inch thick concrete layer 
all of which is beneath approximately 5 feet of earth. Included in 
this area is the Fission Product Detector (FPD) Building. The FPD 
building is located due east of the reactor building, directly above 
the East Sodium gallery (north chamber). This is a small partially 
buried room; a portion of it below ground level, which contained 
the gaseous fission product detector and piping. The gaseous FPD 
monitored the fission product concentration to detect the failure of 
a fuel element. The FPD received primary argon cover gas 
samples from the reactor vessel and the No. 1 and No.3 primary 
pump tanks. Access to the FPD building is through a manhole in 
the roof of the building. The building is constructed of steel 
reinforced concrete. 

History: 

All of the areas within ESG-01 are equally likely to be 
contaminated as a result of work activities performed in the area 
and as indicated by previous surveys. All of the structures 
comprising ESG-O 1, with the exception of the FPD Building, are 
of original plant construction. 

Contamination: 

1. Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area ESG-01 are Co-60, Cs-137, Sr-90, 
and H-3. 

2. Media: Poured reinforced concrete and steel. 

3. Continued Investigation: Continued investigation will further 
evaluate both the steel and concrete. 
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Decommissioning/Decontamination Activities:

1. Performed:

" Removed the FPD vapor trap and associated equipment.

• Removed part of the piping in the FPD building.

" Performed asbestos abatement.

" The secondary sodium piping has been rinsed to remove
residual caustic.

" The secondary sodium piping was cut at the Reactor
Building and the sodium gallery ends during the original
decommissioning, and plates were welded over both ends.

2. Planned: Planned decommissioning activities for ESG-01
include:

* Removal of all piping

3. Anticipated End-State Configuration: The end-state
configuration for ESG-01 is anticipated to include:

• Steel lined reinforced concrete structures now present

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities performed and currently planned, Survey Area ESG-01 is
designated as a Class 2 area.

West Sodium Gallery (WSG-01)
N

Description:

The west sodium gallery consists of two chambers (north and
south) which held the secondary sodium lines. The west gallery
supplied the No. 3 steam generator. Access to the south
compartment of the west sodium gallery chamber is via a
horizontal steel door just above ground level. Access to the north
compartment is via a tunnel from the Reactor Building annulus or
a horizontal door which was sealed with a steel plate, concrete and
stone fill to prevent water intrusion. The west sodium gallery's
walls and base slab are of conventional concrete resting on
concrete filled pilasters.

History:

All of the areas within WSG-01 are equally likely to be
contaminated as a result of work activities performed in the area
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Decommissioning/Decontamination Activities: 

1. Performed: 

• Removed the FPD vapor trap and associated equipment. 

• Removed part of the piping in the FPD building. 

• Performed asbestos abatement. 

• The secondary sodium piping has been rinsed to remove 
residual caustic. 

• The secondary sodium piping was cut at the Reactor 
Building and the sodium gallery ends during the original 
decommissioning, and plates were welded over both ends. 

2. Planned: Planned decommissioning activities for ESG-01 
include: 

• Removal of all piping 

3. Anticipated End-State Configuration: The end-state 
configuration for ESG-01 is anticipated to include: 

• Steel lined reinforced concrete structures now present 

Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history and as a result of the decommissioning 
activities performed and currently planned, Survey Area ESG-01 is 
designated as a Class 2 area. 

West Sodium Gallery (WSG-01) 

Description: 

The west sodium gallery consists of two chambers (north and 
. south) which held the secondary sodium lines. The west gallery 

supplied the No.3 steam generator. Access to the south 
compartment of the west sodium gallery chamber is via a 
horizontal steel door just above ground level. Access to the north 
compartment is via a tunnel from the Reactor Building annulus or 
a horizontal door which was sealed with a steel plate, concrete and 
stone fill to prevent water intrusion. The west sodium gallery's 
walls and base slab are of conventional concrete resting on 
concrete filled pilasters~ 

History: 

All of the areas within WSG-Or are equally likely to be 
contaminated as a result of work activities performed in the area 
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and as indicated by previous surveys. All of the structures
comprising WSG-01 are of original plant construction.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area WSG-01 are Co-60, Cs-137, Sr-90,
and H-3

2. Media: Poured reinforced concrete and steel.

3. Continued Investigation: Continued investigation will further
evaluate both the steel and concrete.

Decommissioning/Decontamination Activities:

1. Performed:

* Asbestos abatement.

" Removal of material sealing the entrance to the north
chamber.

* Rinsing of secondary sodium piping.

* Removal of intermediate heat exchanger seal/leak off lines

2. Planned: Planned decommissioning activities for WSG-01
include:

* Removal of all piping

3. Anticipated End-State Configuration: The end-state
configuration for WSG-01 is anticipated to include:

0 Steel lined reinforced concrete structure now present

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities performed and currently planned, Survey Area WSG-01
is designated as a Class 2 area.

Waste Gas Building (WGB-01)

Description:

The Waste Gas Building housed the waste gas disposal system that
removed waste gases from the plant by a process which included
storage until the gases decayed to a suitable level, dilution below
the maximum permissible concentration in air and dispersion into
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and as.indicated by previous surveys. All of the structures 
comprising WSG-O 1 are of original plant construction. 

Contamination: 

1. Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area WSG-01 are Co-60, Cs-137, Sr-90, 
and H-3 

2. Media: Poured reinforced concrete and steel. 

3. Continued Investigation: Continued investigation will further 
evaluate both the steel and concrete. 

DecorruillssioninglDecontamination Activities: 

1. Performed: 

• Asbestos abatement. 

• Removal of material sealing the entrance to the north 
chamber. 

• Rinsing of secondary sodium piping. 

• Removal of intermediate heat exchanger seallleak off lines 

2. Planned: Planned decommissioning activities for WSG-01 
include: 

• Removal of all piping 

3. Anticipated End-State Co.nfiguration: The end-state 
configuration for WSG-01 is anticipated to include: , 

• Steel lined reinforced concrete structure now present 

Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history and as a result of the decommissioning 
activities performed and currently planned, Survey Area WSG-01 
is designated as a Class 2 area. 

Waste Gas Building (WGB-Ol) 

Description: 

The Waste Gas Building housed the waste gas disposal system that 
removed waste gases from the plant by a process which included 
storage until the gases decayed to a suitable level, dilution below 
the maximum permissible concentration in air and dispersion into 
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the atmosphere through a stack. Piping, valves, and mechanical
equipment were housed in chambers below grade; the holdup tanks
were housed above grade in shielded cells of the building. Piping
transported the waste gas to the FARB where it exited to the
atmosphere via a waste gas stack. The holdup tank chambers are
inside the Fermi 1 Controlled Area, while the below grade
chamber and the grade level valve operating room are outside the
Fermi 1 Controlled Area boundary. Construction of the Waste Gas
Building includes reinforced concrete walls 12-18" thick, with the
exception of the concrete block walled valve room. The roof over
the tank rooms is constructed of reinforced concrete 2 feet thick.

History:

All of the areas within WGB-01 are equally likely to be
contaminated as a result of work activities performed in the area
and as indicated by previous surveys. All of the structures
comprising WGB-01 are of original plant construction.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area WGB-O1 are Co-60, Cs-137, Sr-90,
and H-3

2. Media: Poured reinforced concrete, concrete, blocks and steel

3. Continued Investigation: Continued investigation will further
evaluate both the steel and concrete.

Decommissioning/Decontamination Activities:

1. Performed:-

* The majority of original components have been removed
from inside the building.

2. Planned: Planned decommissioning activities for WGB-01
include:

* Removal of remaining piping and components, as required

3. Anticipated End-State Configuration: The end-state
configuration for WGB-01 is anticipated to include:

* Reinforced concrete and block structure now present

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
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the atmosphere through a stack. Piping, valves, and mechanical 
equipment were housed in chambers below grade; the holdup tanks 
were housed above grade in shielded cells of the building. Piping 
transported the waste gas to the F ARB where it exited to the 
atmosphere via a waste gas stack. The holdup tank chambers are 
inside the Fermi 1 Controlled Area, while the below grade 
chamber and the grade level valve operating room are outside the 
Fermi 1 Controlled Area boundary. Construction of the Waste Oas 
Building includes reinforced concrete walls 12-18" thick, with the 
exception of the concrete block walled valve room. The roof over 
the tank rooms is constructed of reinforced concrete 2 feet thick. 

History: 

All of the areas within WOB-O 1 are equally likely to be 
contaminated as a result of work activities performed in the area 
and as indicated by previous surveys. All of the structures 
comprising WOB-01 are of original plant construction. 

r' 

Contamination: 

1. Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area WOB-01 are Co-60, Cs-137, Sr-90, 
and H-3 

2. Media: Poured reinforced concrete, concrete blocks and steel 

3. Continued Investigation: Continued investigation will further 
evaluate both the steel and concrete. 

DecomrnissioninglDecontamination Activities: 

1. Performed: 

• The majority of original components have been removed 
from inside the building. 

2. Planned: Planned decommissioning activities for WOB-01 
include: 

• Removal of remaining piping and components, as required 

3. Anticipated End-State Configuration: The end-state 
configuration for WOB-O 1 is anticipated to include: 

• Reinforced concrete and block structure now present 

Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history and as a result of the decommissioning 
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activities performed and currently planned, Survey Area WGB-01
is designated as a Class 2 area.

Inert.Gas Building (IGB-01)

Description:

The Inert Gas Building housed the compressors, vapor trap, hold-
up and vacuum tanks, valves, piping and other associated
equipment for the purification and distribution of the argon cover
gas system to the primary, secondary, and FARB cover gas
systems. The Inert Gas Building has a first story of concrete
construction and a second story of concrete block construction
located immediately adjacent to the Sodium Building.

History:

All of the areas within IGB-01 are equally likely to be
contaminated as a result of work activities performed in the area,
and as indicated by previous surveys. All of the structures
comprising IGB-01 are of original plant construction.

Contamination:

1 Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area IGB-01 are Co-60, Cs-137, Sr-90, and
H-3.

2. Media: Poured reinforced concrete, concrete blocks and steel.

3. Continued Investigation: Continued investigation will further
evaluate both the steel and concrete.

Decommissioning/Decontamination Activities:

1. Performed:

The majority of original components have been removed
from inside the building.

2. Planned: Planned decommissioning activities for IGB-01
include:

• Removal of remaining piping and components

3. Anticipated End-State Configuration: The end-state
configuration for IGB-01 is anticipated to include:

* Reinforced concrete and block structure now present
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activities performed and currently planned, Survey Area WGB-01 
is designated as a Class 2 area. 

Inert,Gas Building (lGB-O!) 

Description: 

The Inert Gas Building housed the compressors, vapor trap, hold
up and vacuum tanks, valves, piping and other associated 
equipment for the purification and distribution of the argon cover 
gas system to the primary, secondary, and FARB cover gas 
systems. The Inert Gas Building has a first story of concrete 
construction. and a second story of concrete block construction 
located immediately adjacent to the Sodium Building. 

History: 

All of the areas within IGB-O 1 are equally likely to be 
contaminated as a result of work activities performed in the are~ 
and as indicated by previous surveys. All of the structures 
comprising IGB-01 are of original plant construction. 

Contamination: 

1: Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area IGB-01 are Co-60, Cs-137, Sr-90, and 
H-3. 

2. Media: Poured reinforced concrete, concrete blocks and steel. 

3. Continued Investigation: Continued investigation will further 
evaluate both the steel and concrete. 

DecommissioninglDecontaminatio~ Activities: 

1. . Performed: 

• The majority of original components have been removed 
from inside the building. 

2. Planned: Planned decommissioning activities for IGB-01 
include: 

• Removal of remaining piping and components 

3. Anticipated End-State Configuration: The end-state 
configuration for IGB-O 1 is anticipated to include: 

• Reinforced concrete and block structure now present 
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Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities currently planned, Survey Area IGB-01 is designated as a
Class 2 area.

7.2.2.1.2 Open Land Areas

Inside the Controlled Area Open Land Area (NOL)

Description:

NOL-01 consists of an open land area of approximately 2392
square meters in size. The open land area is made up of soils,
asphalt, gravel and concrete. The only area of NOL-01 that` has
plant-related activity present from previously sampling is the West
Yard. A below grade tank and piping remain from the Health
Physics/Chemistry Building which will be removed prior to FSS.
The West Yard exhibited small amounts of Cs-137 in past samples
at levels near the environmental limits.

History:

All of the areas within NOL-01 are not expected to be
contaminated to levels above the DCGL.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area NOL-01 are Co-60, Cs-137, Sr-
90, and H-3.

2. Media: Soil, asphalt, gravel and concrete.

3. Continued Investigation: Continued investigation will
further evaluate thematerials present.

Deconmiissioning/Decontamination Activities:

1. Performed:

" Removal of the Health Physics/Chemistry Building (a
below grade tank and piping remain from the building).

" Removed asbestos tile from the Health
Physics/Chemistry building footprint.

2. Planned: Planned decommissioning activities for NOL-01
include:
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Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history and as a result of the decommissioning 
activities currently planned, Survey Area IGB-Ol is designated as a 
Class 2 area. 

7.2.2.1.2 Open Land Areas 

Inside the Controlled Area Open Land Area (NOL) 

Description: 

NOL-Ol consists of an open land area of approximately 2392 
square meters in size. The open land area is made up of soils, 
asphalt, gravel and concrete. The only area of NOL-Ol that;has 
plant-related activity present from previously sampling is the West 
Yard. A below_grade tank and piping remain from the Health 
Physics/Chemistry Building which will be removed prior to FSS. 
The West Yard exhibited small amounts of Cs-137 in past samples 
at levels near the environmental limits. 

History: 

All of the areas within NOL-Ol are not expected to be 
contaminated to levels above the DCGL. 

Contamination: 

1. Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area NOL-Ol are Co-60, Cs-137, Sr-
90, and H-3. 

2. Media: Soil, asphalt, gravel and concrete. 

3. Continued Investigation: Continued investigation will 
further evaluate the materials present. 

DecommissioninglDecontamination Activities: 

1. Performed: 

• Removal of the Health Physics/Chemistry Building (a 
below grade tank and piping remain from the building). 

• Removed asbestos tile from the Health 
Physics/Chemistry building footprint. 

2. Planned: Planned decommissioning activities for NOL-Ol 
include: 
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Excavation and removal of underground components in
the West Yard associated with the Health
Physics/Chemistry building drain system.

3. Anticipated End-State Configuration: The end-state
configuration for NOL-01 is anticipated to include:

The configuration that the Survey Area is in at present,

with FSS performed in the excavations and backfilled.

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities currently planned, Survey Area NOL-0 1 is designated as
a Class 2 area acting as a buffer between the Class 1 and Class 3
areas.

7.2.2.2 Buildings, Structures and Open Land Areas outside the
Controlled Area

The following designations are used to identify survey areas
outside the Controlled Area:

SGB Steam Generator Building
CTB Control Building
TBN Turbine Building

OFB Office Building
OOL Open Land Areas Outside the Controlled Area

Summary assessments for individual survey areas are described
in Volume II of the HSA. The areas outside the confines of the
Controlled Area have been designated as Class 2 and Class 3
areas based on the potential for migration of radionuclides
beyond the Controlled Area boundary due to environmental or
other translocation vectors.

7.2.2.2.1 Buildings

Steam Generator Building (SGB-01)

Description:

The Steam Generator Building was located south of the Reactor
Building and adjacent ,to the lease line and the Detroit Edison
turbine structure. The building housed the steam generators,
secondary sodium pumps and piping components of the
secondary coolant system. The equipment components were
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• Excavation and removal of underground components in 
the West Yard associated with the Health 
Physics/Chemistry building drain system. 

3. Anticipated End-State Configuration: The end-state 
configuration for NOL-Ol is anticipated to include: 

• The configuration that the Survey Area is in at present, 
with FSS performed in the excavations and backfilled. 

Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history ana as a result of the decommissioning 
activities currently planned, Survey Area NOL-01 is designated as 
a Class 2 area acting as a buffer between the Class 1 and Class 3 
areas. 

7.2]2.2 Buildings, Structures and Open Land Areas outside the 
Controlled Area 

The following designations are used to' identify survey areas 
outside the Controlled Area: 

SGB Steam Generator Building 
CTB Control Building 
TBN Turbine Building 
OFB Office Building 
OOL Open Land Areas Outside the Controlled Area 

Summary assessments for individual survey areas are described 
in Volume II of the HSA. The areas outside the confines of the 
Controlled Area have been designated as Class 2 and Class 3 
areas based on the potential for migration of radionuclides 
beyond the Controlled Area boundary due to environmental or 
other translocation vectors. 

7.2.2.2.1 Buildings 

Steam Generator Building (SGB-Ol) 

Description: 

The Steam Generator Building was located south of the Reactor 
Building and adjacent.to the lease line and the Detroit Edison 
turbine structure. The building housed the steam generators, 
secondary sodium pumps and piping components of the 
secondary coolant system. The equipment components were 
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located at the operating floor at elevation 590'-0". The basement
of the building housed the storage tanks and miscellaneous
piping and equipment components of the Secondary Sodium
Services System. The structure and equipment components were
supported through a system of structural steel columns to a
reinforced concrete base slab resting on bedrock. The basement
floor of the building is divided into five sectors. An east-west
concrete block firewall was installed the full length of the
building extending between the basement floor and the operating
floor. The remaining structure is of conventional design, that is,
steel and corrugated asbestos walls.

History:

It is not expected that SGB-01 will be contaminated to levels at,
or above the DCGL. All of the structures comprising SGB-01
are of original plant construction.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area SGB-O1 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Poured reinforced concrete, concrete blocks, asbestos
(transite) siding and steel.

3. Continued Investigation: Continued investigation will
further evaluate both the steel and concrete.

Decommissioning/Decontamination Activities:

1. Performed:

* Removal of the sodium storage tanks
0 Removal of the three Steam Generators
* Removal of the secondary sodium pumps
* Removal of various supporting piping
* Removal of portions of interior walls
* Asbestos abatement

2. Planned: Planned decommissioning activities for SGB-01
include:

* No further removal operations are planned in SGB-01.

3. Anticipated End-State Configuration: The end-state
configuration for SGB-O 1 is anticipated to include:
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located at the operating floor at elevation 590' -0". The basement 
of the building housed the storage tanks and miscellaneous 
piping and equipment components of the Secondary Sodium 
Services System. The structure and equipment components were 
supported through a system of structural steel columns to a 
reinforced concrete base slab resting on bedrock. The basement 
floor of the building is divided into five sectors. An east-west 
concrete block firewall was installed the full length of the 
building extending between the basement floor and the operating 
floor. The remaining structure is of conventional design, that is, 
steel and corrugated asbestos walls. 

History: 
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are of original plant construction. 
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1. Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area SGB-Ol are Co-60, Cs-137, Sr-90, 
and H-3. 

2. Media: Poured reinforced concrete, concrete blocks, asbestos 
(transite) siding and steel. 
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further evaluate both the steel and concrete. 

Decornrnissioning/Decon tamination Activities: 

1. Performed: 

• Removal of the sodium storage tanks 
• Removal of the three Stearn Generators 
• Removal of the secondary sodium pumps 
• Removal of various supporting piping 
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include: 

• No Jurther removal operations are planned in SGB-OI. 

3. Anticipated End-State Configuration: The end-state 
configuration for SGB-O 1 is anticipated to include: 

36 



Enrico Fermi 1 Histor ical Site Assessment Revision 0

* Reinforced concrete, steel and block structure now
present

" Piping not impeding FSS

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities performed, Survey Area SGB-01 is designated as a Class
3 area.

Control Building (CTB-01')

Description:

This structure had, as its primary purpose, the protection, from the
elements of weather and radioactive streaming, of personnel
working inside. In addition, it served as protection for the
equipment installed to control the operation of the whole plant. In
order for the shielding function to be performed, the walls adjacent
to the Reactor Building were 40 inch thick, reinforced concrete,
and the roof was designed to eliminate the effect of sky shine on
the control room located on the third floor of the building. Due to
failure the Control Building roof was covered with a synthetic
material.

History:

It is not expected that CTB-01 will be contaminated to levels at a
fraction of the DCGL. All of the structures comprising CTB-01
are of original plant construction.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area CTB-01 are Co-60, Cs-137, Sr-90, H'
3

2. Media: Poured reinforced concrete, concrete blocks, interior
transite wall and steel

3. Continued Investigation: Continued investigation will further
evaluate the concrete surfaces.

Decommissioning/Decontamination Activities:

1. Performed:

" Removal of many of the components in the Control Room.

" Repair of the roof with a synthetic material.
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• Reinforced concrete, steel and block structure now 
present 

• Piping not impeding FSS 

Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history and as a result of the decommissioning 
activities performed, Survey Area SGB-Ol is designated as a Class 
3 area. 

Control Building (CTB-O!) 

Description: 

I This structure had, as its primary purpose, the protection, fr:s>m the 
i elements of weather and radioactive streaming, of personnel 
i working inside. In addition, it served as protection for the , , 
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equipment installed to control the operation of the whole plant. In 
order for the shielding function to be performed, the walls adjacent 
to the Reactor Building were 40 inch thick, reinforced concrete, 
and the roof was designed to eliminate the effect of sky shine on 
the control room located on the third floor of the building. Due to 
failure the Control Building roof was covered with a synthetic 
material. 

History: 

It is not expected that CTB-O 1 will be contaminated to levels at a 
fraction of the DCGL. All of the structures comprising CTB-O 1 
are of original plant construction. 

Contamination: 

1. Radionuclides Potentially Present: The primary nuclides of 
concern for Survey Area CTB-Ol are Co-60, Cs-137, Sr-90, H':' 
3 

2. Media: Poured reinforced concrete, concrete blocks, interior 
transite wall and steel 

3. Continued Investigation: Continued investigation will further 
evaluate the concrete surfaces. 

Decommissioning/Decontamination Activities: 

1. Performed: 

• Removal of many of the components in the Control Room. 

• Repair of the roof with a synthetic material. 
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* Removal of the diesel generator, compressor and
' considerable electrical equipment.

2. Planned: Planned decommissioning activities for CTB-01
include:

* Removal of any obstructions in the building to allow FSS.

3. Anticipated End-State Configuration: The end-state
configuration for CTB-01 is anticipated to include:

" Reinforced concrete and block structure now present.

" Equipment not impeding FSS.

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decomimissioning
activities currently planned, Survey Area CTB-01 is designated as
a Class 3 area.

Turbine Building (TBN-01)

Description:

Steam produced in the three steam generators located within the
Steam Generator Building passed to the adjacent Turbine Building
and was used to operate the turbine. The turbine was a tandem-
compound, single flow machine. Four stages of feed water heating
were used. The turbine and support equipment, feedwater heaters,
main condenser and associated piping and pumps are /were located
in the Turbine, Building. The Turbine Building is a steel frame
structure which is tied together with standard riveted or bolted
connections. Steel beams support the concrete or grating floors.
The exterior walls consist of a 4-foot high apron wall constructed
of 8-inch cinder block except in the region behind the transformer
and the hydrogen storage platform, where reinforced concrete was
used to provide a positive fire barrier. Non-insulated; corrugated,
asbestos-cement siding which is fastened to steel channel girts that
run the full height of the building is installed above the apron wall.
Open web steel joists support the standard ribbed galvanized steel
roof deck. A single layer of plastic vapor barrier material is
installed over the steel deck. This material will effectively contain
the asphalt on the roof surface. The plastic material is covered by
a 2-inch thick layer of Foamglas® which is covered with a four-ply
tar and slag roofing.

History:

It is not expected that TBN-01 will be contaminated to levels at a
fraction of the DCGL. All of the structures comprising TBN-01
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• Removal of the diesel generator, compressor and 
) considerable electrical equipment. 

2. Planned: Planned decommissioning activities for CTB-Ol 
include: 

• Removal of any.obstructions in the building to allow FSS. 

3. Anticipated End-State Configuration: The end-state 
configuration for CTB-O 1 is anticipated to include: 

• Reinforced concrete and block structure now present. 

• Equipment not impeding FSS. 

Classification Statement: 

Based on the radiological condition of this survey area as identified 
in the operating history and as a result of the decommissioning 
activities currently planned, Survey Area CTB-Ol is designated as 
a Class 3 area. 

Turbine Building CTBN-Ol) 

Description: 

Steam produced in the three steam generators located within the 
Steam Generator Building passed to the adjacent Turbine Building 
and was used to operate the turbine. The turbine was a tandem
compound, single flow machine. Four stages of feed water heating 
were used. The turbine and support equipment, feedwater heaters, 
main condenser and associated piping and pumps are Iwere located 
in the Turbine' Building. The Turbine Building is a steel frame 
structure which is tied together with standard riveted or bolted 
connections. Steel beams support the concrete or grating floors. 
The exterior walls consist of a 4-foot high apron wall constructed 
of 8-inch cinder block except in the region behind the transformer 
and the hydrogen storage platform, where reinforced concrete was 
used to provide a positive fire barrier. Non-insulated, corrugated, 
asbestos-cement siding which is fastened to steel channel girts that 
run the full height of the building is installed above the apron wall. 
Open web steel joists support the standard ribbed galvanized steel 
roof deck. A single layer of plastic vapor barrier material is 
installed over the steel deck. This material will effectively contain· 
the asphalt on the roof surface. The plastic material is covered by 
a 2-inch thick layer of Foamglas® which is covered with a four-ply 
tar and slag roofing. 

History: 

It is not expected that TBN~O 1 will be contaminated to levels at a 
fraction of the DCGL. All of the structures comprising TBN -01 
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are of original plant construction with the exception of the repaired
holes in the south wall due to the removal of the boiler house and
interconnecting piping and some newer walls.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area TBN-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: asbestos-cement siding, concrete blocks and steel.

3. Continued Investigation: Continued investigation will further
evaluate the siding, steel and concrete.

Deconmmnissioning/Decontamination Activities:

1. Performed:

* Removal of asbestos, some portions of the turbine
generator system was salvaged for spare parts.

2. Planned: Planned decommissioning activities for TBN-01
include:

* No planned

3. Anticipated End-State Configuration: The end-state
configuration for TBN-01 is anticipated to include:

" Steel and block structure now present.

* Piping and components now present in the structure
(additional components may be removed if useful
elsewhere).

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities currently planned, Survey Area TBN-01 is designated as
a Class 3 area with the exception of a portion of the lst and 3rd

floors which are Class 2 areas (classified Class 2 as a result of
radioactive material storage and transfer). The radioactive material
*stored on the 1st and 3rd floors was stored in sealed containers.

Office Building (OFB-01)

Description:

The Office Building is located on the west side of the Control
Building and is outside the confines of the Controlled Area. This
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are of original plant construction with the exception of the repaired 
holes in the south wall due to the removal of the boiler house and 
interconnecting piping and some newer walls. 
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1. Radionuclides Potentially Present: The primary nuclides of 
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and H-3. 

2. Media: asbestos-cement siding, concrete blocks and steel. 
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Building and is outside the confines of the Controlled Area. This 
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two-story structure housed the offices, conference rooms and
dining room for the project. The structure is of reinforced concrete
and structural steel design. The outer walls are made of
lightweight concrete block and the remainder of corrugated cement
asbestos siding backed up by gypsum board and hard board.

History:

It is not expected that OFB-01 will be contaminated to levels at a
fraction of the DCGL. All of the structures comprising OFB-01
are of original plant construction.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area OFB-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Poured reinforced concrete, concrete blocks,
asbestos (transite) siding and steel.

3. Continued Investigation: Continued investigation will
further evaluate both the steel and concrete.

Decommissioning/Decontamination Activities:

1. Performed:

* Renovations have been performed as room usage changed.

* Some asbestos abatement has occurred, however some
asbestos remains.

* Roof repairs were made using a synthetic material.

2. Planned: Planned decommissioning activities for OFB-01
include:

* None anticipated - subject to further evaluation

3. Anticipated End-State Configuration: The end-state
configuration for OFB-01 is anticipated to include:

* Reinforced concrete and block structure now present

• Piping and components now present in the structure not
impeding FSS

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
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two-story structure housed the offices, conference rooms and 
dining room for the project. The structure is of reinforced concrete 
and structural steel design. The outer walls are made of 
lightweight concrete block and the remainder of corrugated cement 
asbestos siding backed up by gypsum board and hard board. 
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activities currently planned, Survey Area OFB-01 is designated as
a Class 3 area.

7.2.2.2.2 Open Land Areas

Open Land Area Outside the Controlled Area (OOL)

Description:

OOL-01 consists of an open land area of approximately 7478
square meters in size. The open land area is made up of soils,
asphalt, gravel and concrete. An oily waste basin occupies a
portion of OOL-01 and will be surveyed as part of that survey area.
A radwaste drain pipe lies below the surface in a portion of OOL-
01. This drain pipe will be excavated. The excavation will be
treated as a Class 1 area, based on the past history of the pipe. The
backfilled excavation will be treated as a Class 3 area.

History:

The section of radwaste drain piping running under the survey area
was known to leak, therefore the excavation will be treated as a
Class, 1 area.

Contamination:

1. Radionuclides Potentially Present: The primary nuclides of
concern for Survey Area OOL-01 are Co-60, Cs-137, Sr-90,
and H-3.

2. Media: Asphalt, soil, gravel and concrete

3. Continued Investigation: Continued investigation will further
evaluate the soils.

Decommissioning/Decontamination Activities:

1. Performed:

* Acid and caustic tanks have been removed from the west
side of the facility.

" The transformer has been removed from the south side. The
stack has been removed.

* Some out buildings shown in Figure 1 have been removed
over the life of the site.

2. Planned: Planned decommissioning activities for OOL-01
include:

• Excavation of the radwaste piping. All excavations will be
backfilled.
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activities currently planned, Survey Area OFB-Ol is designated as 
a Class 3 area. 
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was known to leak, therefore the excavation will be treated as a 
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over the life of the site. 
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include: 

• Excavation of the radwaste piping. All excavations will be 
backfilled. 
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3. Anticipated End-State Configuration: The end-state
configuration for OOL-01 is anticipated to include:

" Original surface with all excavations backfilled.

" Structures and components currently occupying the survey
area (e.g. oily waste basin, tank supports, etc.)

Classification Statement:

Based on the radiological condition of this survey area as identified
in the operating history and as a result of the decommissioning
activities currently planned, Survey Area OOL-01 is designated as
a Class 3 area, with the exception of the radwaste piping
excavation which will be a Class 1 area.

8.0 References

NUREG-1575, Multi-Agency Radiation Survey and Site Investigation Manual,
Revision 1, August 2000

Possession Only License (POL), No. DPR-9

Chesapeake Nuclear Services, Inc., Fermi 1 Radiological Characterization
Surveys, March 2005

Enrico Fermi 1 History of Underground Systems, Pipes and Structures

Detroit Edison Company, Drawing No. 6C721W-7 (Issued for construction
September 29, 1976): Soil Borings/Waste Water Treatment
Facilities/Enrico Fermi Power Plant - Unit 1. Displays borehole logs
from October 1955 through January 1976 at EFl.

Power Reactor Development Company, Technical Information and Hazards
Summary Report

C&M Department Maintenance Reports

Fermi 1 Decommissioning Evaluation Report, June 1997

Enrico Fermi Atomic Power Plant, Unit 1, Fermi 1 Safety Analysis Report,
November 2006

Enrico Fermi Atomic Power Plant, Unit 1, Fermi 1 Manual

Golder Associates, Inc., Report on Groundwater Characterization, June 2007

Fermi 1 Shift logs, August, 1965 to September 1995
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Information, USGS 7.5 minute quadrangle map Department of Natural
Resources Michigan map, Stony Point, Retrieved from
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Figure 1
Enrico Fermi Unit 1

1. Health Physics Building
2. Fuel Element & Repair Building
3. Sodium Purification & Storage
4. Inert Gas Building
5. Ventilation Building
6. Reactor Containment Building

ENRICO FERMI ATOMIC POWER PLANT SITE
7. Plant Offices
8. Water Storage Tank
9. Control Center

10. Boiler House
11, Turbine-Generator Building
12, Lake Erie

13. Jetties for Condenser Water lntokc
14. Dredging Equipment
15. Construction Offices
16.. Electrical Switching Station
17, Atomic Information Center
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Figure 2
7.5 Minute Quadrangle Map
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Figure 3
License Boundary
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Figure 4
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Historical Site Assessment and Summary

Survey Area Name: Open Land Area Outside the Controlled Area Designator: OOL-01

Survey Area Description

Survey Area OOL-01 consists of the open land area outside the EF1 Controlled Area. Survey
Area OOL-01 contains about 7478 square meters of surface area made up of soils, asphalt, gravel
and concrete. An oily waste basin occupies a portion of OOL-01 and will be included as part of
the survey area. A radwaste drain pipe lies below the surface in a portion of OOL-01. This drain
pipe will be excavated. The excavation will be treated as a Class 1 area, based on the past
history of the pipe. The backfilled excavation will be surveyed as a Class 3 area.

The outer perimeter of OOL-01 is bounded by Perimeter Road. The inner boundaries are NOL-
01 and FRB-01 on the north, FRB-01, NOL-01, VNB-01, SGB-01 and TBN-01 on the east,
TBN-01 and OFB-01 on the south and TBN-01, OFB-01, CTB-01, NOL-01, WGB-01 and NAB-
01 on the west.

Subsurface systems that traverse or connect within OOL-01 include:

" Health Physics Building waste discharge
" Storm sewer systems
" Sanitary sewer system
* Water intake system
* General service water system
* Potable water system
" Fire protection water system
• Electrical duct banks
* FARB liquid discharge line

Items of note located within or adjacent to OOL-01 include:

* A portion of the onsite railroad spurs
* Oily waste collection basin and pump enclosure
* Concrete pad and walkway adjacent to the Turbine Building
* Asphalt driveways to the Turbine Building and the west yard
" Water treatment acid and caustic tank concrete pedestals

Fermi 1 Historical Site Assessment - Volume II Revision 0 
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Survey Area Name: Open Land Area Outside the Controlled Area Designator: OOL-Ol 

Survey Area Description 
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Survey Area Name: Open Land Area Outside the Controlled Area Designator: OOL-01

Survey Area History

Survey Area OOL-01 encompasses the primary travel path for personnel and equipment entering
and leaving EFI.

Systems present in Survey Area OOL-01 that may contain residual radioactivity are the Health
Physics/Chemistry Building waste discharge and the FARB liquid discharge line.

Survey area OOL-01 was not used for storing radioactive material or processing radioactive
waste.

Contamination of survey area OOL-01 may have resulted from run-off of low levels of
radioactive contamination present on the Controlled Area yard surface or from contaminated
personnel, equipment, and material traffic. Contamination may have resulted as well from the
failure of the Health Physics/Chemistry Building waste discharge line. The line was replaced
and capped.

Events and activities that may have contaminated survey area OOL-01 include:

* Leak in the Health Physics/Chemistry Building waste discharge line (5/6/68).
• Transport of radwaste through the survey area.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

" Contaminated material transport within OOL-01 typically involved moving
contaminated equipment and tools by vehicle to and from the FARB and west
yard.

* Surface water run-off resulting from rain and snowmelt has the potential to
transport surface contamination into storm drains and/or into in low areas where it
would collect. Thus far, no samples have indicated the likelihood of this
happening.

Site modifications performed within survey area OOL-01 include:

• The removal of the acid and caustic tanks.
• The removal of the transformer.
" The removal of the stack.
" Installation of Fermi 2 duct bank pumping controllers.
* Some out buildings have been removed over the life of the site.
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Survey Area Name: Open Land Area Outside the Controlled Area Designator: OOL-01

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
Few soil samples were taken in this survey area and no samples taken were analyzed for Hard-to-
Detect (HTD) radionuclides. Characterization plan EFl-CHAR-OOL-01 was implemented on
June 23, 2008. Fifteen samples were collected with two split samples sent to an off-site lab to be
analyzed for Hard-to-Detects. Split sample results, from the off-site lab indicate that no plant-
related HTD radionuclides were present above the MDA.

Characterization plan EF1-CHAR-OOL-01-02 was implemented on September 30, 2008 at the
two sites excavated (within the original OOL-01 footprint) in support of cable vaults. Split
sample results, from the off-site lab indicate that no plant-related HTD radionuclides were
present above the MDA. This characterization was performed to the rigors of a FSS and was
designated CHAR-OOL-01-02 and the results are included in Table 1 below.

Table 1
OOL-01 Characterization Data

Cs-137 Cs-137
Location (pCi/g) Location (pCi/g)

CHAR-OOL-01-001 0.18 CHAR-OOL-01-02-001 ND'

CHAR-OOL-01-002 0.45 CHAR-OOL-01-02-002 ND'

CHAR-OOL-01-003 ND' CHAR-OOL-01-02-003 ND'

CHAR-OOL-01-004 0.38 CHAR-OOL-01-02-004 ND'

CHAR-OOL-01-005 0.09 CHAR-OOL-01-02-005 ND'

CHAR-OOL-01-006 ND' CHAR-OOL-01-02-006 0.006

CHAR-OOL-01-007 0.13 CHAR-OOL-01-02-007 ND'

CHAR-OOL-01-008 0.06 CHAR-OOL-01-02-008 ND'

CHAR-OOL-01-009 0.13 CHAR-OOL-01-02-004-RC 2  ND'

CHAR-OOL-01-010 ND' CHAR-OOL-01 -02-008-S 3  ND'

CHAR-OOL-01-010-RC 2  0.06

CHAR-OOL-01-011 0.17

CHAR-OOL-01-012 0.10

CHAR-OOL-01-013 0.06

CHAR-OOL-01-013-RC 2  0.08

CHAR-OOL-01-014 ND'

CHAR-OOL-01-015 ND'

CHAR-OOL-01-005-S 3  0.14

CHAR-OOL-01-008-S 3  0.16

Ct. Mean 0.16 Ct. Mean 0.006

Ct. Median 0.12 Ct. Median 0.006
Ct. Std. Dev. 0.13 Ct. Std. Dev. N/A

ND indicates no activity >MDA.
2 RC indicates a QC recount.
3 S indicates a Split sample sent to an offsite lab.
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Survey Area Name: Open Land Area Outside the Controlled Area Designator: OOL-01

Decommissioning

Excavations have been performed inside the footprint of survey area OOL-01 to support cable
vaults. These excavations have been sampled in accordance with characterization plan CHAR-
OOL-01-02, and backfilled after work was completed.

Planned decommissioning activities for OOL-01 include excavation of the radwaste piping. All
excavations will be sampled, remediated (if necessary) and backfilled.

Findings

Survey area OOL-01 is an open land area that is located outside the Controlled Area portion of
the site and is shown in Figure 2 as the red hatched area.

Survey area OOL-01 is impacted and likely has radioactivity concentrations that are a very small
fraction of the DCGL.

Results of the characterization sampling in OOL-01 indicate Cs-137 as the only plant-related
nuclide present at levels 0.06 to 0.48 pCi/g. While there have been no studies in the general area
of EF1 as to the Cs-137 levels due to fallout, Big Rock Point (BRP) performed a study in
northern Michigan which would be reasonably representative of the levels found at EF1. As a
result of the 2000 BRP study, Cs- 137 average activity of 0.48 pCi/g to 0.54 pCi/g would be
expected in Michigan. Adjusting the reported data for radioactive decay to 2008 results in
current background values of 0.39 pCi/g to 0.44 pCi/g. The 0.48 pCi/g value is statistically
within the log-normal standard deviation of the 2000 study (0.79 pCi/g).

Gamma scans indicated no elevated readings present in OOL-01.

The radionuclide mix likely to be present in OOL-01 includes all radionuclides identified in
NSEF -08-0018, "Radionuclide Selection for DCGL Development" (see Enclosure 1). Primary
radionuclides of concern for survey area OOL-01 are Co-60, Cs-137, Sr-90 and H-3.

Classification Statement

Based upon the findings of materials reviewed, personnel interviews and of data acquired during
characterization, the majority of OOL-01 is classified as a Class 3 area. The area of the
excavation where the radwaste piping will be removed will be classified as a Class 1 area prior to
backfilling.

)' ,1 
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Survey Area Name: Open Land Area Outside the Controlled Area

Figure 2
OOL-01 Survey Area
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Survey Area Name: Open Land Area Inside the Controlled Area Designator: NOL-01

Survey Area Description

Survey Area NOL-01 consists of the open land area inside the EFI Controlled Area. Survey
Area NOL-01 contains about 2392 square meters of surface area made up of soils, asphalt, gravel
and concrete.

NOL-01 is bounded by the FRB-01 and the Controlled Area fence on the east, the Controlled
Area fence and OOL-01 on the northwest and west. FRB-01 forms part of the northern
boundary. NAB-01 and IGB-01 form a portion of the western boundary. CTB-01 and SGB-01
forms the southern boundary. NOL-01 lies entirely within the open land Class 3 survey area
OOL-01. Survey Area NOL-01 is designated a Class 2 area acting as a buffer between the Class
1 and Class 3 areas.

Subsurface systems that traverse or connect within NOL-01 include:

* Health Physics and Chemistry Building drain system
* Underground vent ducts
0 Waste gas lines

Items of note located within or adjacent to NOL-01 include:

* A portion of the onsite railroad spur
* Asphalt driveways to the west yard and FARB
" Health Physics/Chemistry Building slab
" Below grade tank and piping from the Health Physics and Chemistry Building
* The Sodium Tunnel
0 The Trestleway

Survey Area History

Survey Area NOL-01 represents the secondary travel path for personnel and equipment entering
and leaving EFi.

Systems present in Survey Area NOL-01 that may contain residual radioactivity are the Health
Physics/Chemistry building waste discharge and the FARB liquid discharge line.

Contamination of survey area NOL-01 may have resulted from traffic of contaminated

personnel, equipment and material.

Events and activities that may have contaminated survey area NOL-01 include:

0 Leak in Waste Gas drain line (8/01/67).
* Leak in Waste Gas discharge line (4/30/68).
* Fire in the Reactor Building Basement (5/20/08).
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Survey Area Name: Open Land Area Inside the Controlled Area Designator: NOL-Ol 

Survey Area Description 

Survey Area NOL-Ol consists of the open land area inside the EFI Controlled Area. Survey 
Area NOL-Ol contains about 2392 square meters of surface area made up of soils, asphalt, gravel 
and concrete. 

NOL-Ol is bounded by the FRB-Ol and the Controlled Area fence on the east, the Controlled 
Area fence and OOL-Ol on the northwest and west. FRB-Ol forms part of the northern 
boundary. NAB-Ol and IGB-Ol form a portion of the western boundary. CTB-Ol and SGB-Ol 
forms the southern boundary. NOL-Ollies entirely within the open land Class 3 survey area 
OOL-Ol. Survey Area NOL-Ol is designated a Class 2 area acting as a buffer between the Class 
1 and Class 3 areas. 

Subsurface systems that traverse or connect within NOL-Ol include: 

• Health Physics and Chemistry Building drain system 
• Underground vent ducts 

. • Waste gas lines 

Items of note located within or adjacent to NOL-Ol include: 

• A portion of the onsite railroad spur 
• Asphalt driveways to the west yard and FARB 
• Health Physics/Chemistry Building slab 
• Below grade tank and piping from the Health Physics and Chemistry Building 
• The Sodium Tunnel 
• The Trestleway 

Survey Area History 

Survey Area NOL-O 1 represents the secondary travel path for personnel and equipment entering 
and leaving EFI. 

Systems present in Survey Area NOL-Ol that may contain residual radioactivity are the Health 
Physics/Chemistry building waste discharge and the F ARB liquid discharge line. 

Contamination of survey area NOL-Ol may have resulted from traffic of contaminated 
personnel, equipment and material. 

Events and activities that may have contaminated survey area NOL-Ol include: 

• Leak in Waste Gas drain line (8/01/67). 
• Leak in Waste Gas discharge line (4/30/68). 
• Fire in the Reactor Building Basement (5/20/08). 
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Survey Area Name: Open Land Area Inside the Controlled Area Designator: NOL-01

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

0 Contaminated material transport within NOL-01 typically involved moving
contaminated equipment and tools by vehicle to and from the FARB and through
the west yard.

Site modifications performed within survey area NOL-01 include:
* Demolition of the Health Physics/Chemistry building (1980).

" Removed asbestos tile from the Health Physics/Chemistry building footprint.
* Addition of vestibule to the cold trap room

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
Few soil samples were taken in this survey area and no samples taken were analyzed for Hard-to-
Detect radionuclides.

Characterization plan EFI-CHAR-NOL-01 was implemented on June 25, 2008. Seventeen
samples were collected with two split samples sent to an off-site lab to be analyzed for Hard-to-
Detects. Split sample results, from the off-site lab indicate that no plant-related HTD
radionuclides were present above the MDA.

Table 2
NOL-01 Characterization Data

Location Result (pCi/g)
CHAR-NOL-01-001 0.007

CHAR-NOL-01-002 0.007
CHAR-NOL-01-003 0.008

CHAR-NOL-01-004 ND1

CHAR-NOL-01-005 ND'
CHAR-NOL-01-006 ND'

CHAR-NOL-01-007 0.017

CHAR-NOL-01-008 0.019

CHAR-NOL-01-009 ND'
CHAR-NOL-01-010 ND'
CHAR-NOL-01-010-RC 2  ND'

CHAR-NOL-01-011 0.014

CHAR-NOL-01-012 0.05

CHAR-NOL-01-013 0.14

CHAR-NOL-01-013-RC 2  0.13

CHAR-NOL-01-014 ND'

CHAR-NOL-01-015 ND'

Survey Area Name: Open Land Area Inside the Controlled Area Designator: NOL-01
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Survey Area Name: Open Land Area Inside the Controlled Area Designator: NOL-Ol 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Contaminated material transport within NOL-01 typically involved moving 
contaminated equipment and tools by vehicle to and from the F ARB and through 
the west yard. 

Site modifications performed within survey area NOL-01 include: 
• Demolition of the Health Physics/Chemistry building (1980). 

• Removed asbestos tile from the Health Physics/Chemistry building footprint. 
• Addition of vestibule to the cold trap room 

ScopingiCharacterization 

Characterizatiori data from past surveys proved to be insufficient for FSS planning activities. 
Few soil samples were taken in this survey area and no samples taken were analyzed for Hard-to
Detect radionuclides. 

Characterization plan EF1-CHAR-NOL-01 was implemented on June 25, 2008. Seventeen 
samples were collected with two split samples sent to an off-site lab to be analyzed for Hard-to
Detects. Split sample results, from the off-site lab indicate that no plant-related HTD 
radionuclides were present above the MDA. 

Table 2 
NOL-Ol Characterization Data 

Location, Result (pCilg) 

CHAR-NOL-01-001 0.007 

CHAR-NOL-01-002 0.007 

CHAR-NOL-01-003 0.008 

CHAR-NOL-01-004 NO! 

CHAR-NOL-01-00S NO! 

CHAR-NOL-01-006 NO! 

CHAR-NOL-01-007 0.017 

CHAR-NOL-01-008 0.019 

CHAR-NOL-OI-009 NO! 

CHAR-NOL-01-010 NO! 

CHAR-NOL-01-010-RC2 NO! 

CHAR-NOL-01-011 0.014 

CHAR-NOL-01-012 0.05 

CHAR-NOL-01-013 . 0.14 

CHAR-NOL-b1-013-RC2 0.13 

CHAR-NOL-01-014 NO! 

CHAR-NOL-01-01S NO! 

Survey Area Name: Open Land Area Inside the Controlled Area Designator: NOL-Ol 
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Table 2 (Cont'd)
NOL-01 Characterization Data

Location Result (pCi/g)

CHAR-NOL-01-016 0.016

CHAR-NOL-01-017 ND'

CHAR-NOL-01-005-S 3  ND'

CHAR-NOL-01-008-S 3  0.24

Ct. Mean 0.06

Ct. Median 0.02

Ct. Std. Dev. 0.08
'ND indicates no activity >MDA.
2 RC indicates a QC recount.
3 S indicates a Split sample sent to an offsite lab.

Decommissioning

The Health Physics/Chemistry Building was removed - with the exception of a below grade tank
and piping from the building drain system. The asbestos tile was removed from the Health
Physics/Chemistry -building footprint.

Planned decommissioning activities for NOL-01 include excavation and removal of underground
components in the West Yard associated with the Health Physics/Chemistry building drain
system.

Findings

Survey area NOL-01 is a land area that is located inside of the Controlled Area portion of the site
and is shown in Figure 3.

Survey area NOL-01 is impacted and likely has radioactivity concentrations that are a very small
fraction of the DCGL.

The radionuclide mix likely to be present in NOL-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area NOL-01
are Co-60, Cs-137, Sr-90 and H-3.

Classification Statement

Based upon the findings of materials reviewed, personnel interviews and of data acquired during
characterization, the majority of NOL-01 is classified as a Class 2 area. The area of the
excavation where the radwaste piping will be removed will be classified as a Class 1 area prior to
backfilling.
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Decommissioning 

Table 2 (Cont'd) 
NOL-Ol Characterization Data 

Location Result (pCi/I!) 

CHAR-NOL-01-016 0.016 

CHAR-NOL-01-0l7 NOl 

CHAR-NOL-01-005-S3 NOl 

CHAR-NOL-01-008-S3 0.24 

Ct. Mean 0.06 

Ct. Median 0.02 

Ct. Std. Dev. 0.08 
I .. 
ND mdicates no actIvity >MDA. 

2 RC indicates a QC recount. 
3 S indicates a Split sample sent to an offsite lab. 

Revision 0 

The Health Physics/Chemistry Building was removed - with the exception of a below grade tank 
and piping from the building drain system. The asbestos tile was removed from the Health 
Physics/Chemistry building footprint. 

Planned decommissioning activities for NOL-Ol include excavation and removal of underground 
components in the West Yard associated with the Health Physics/Chemistry building drain 
system. 

Findings 

Survey area NOL-Ol is a land area that is located inside of the Controlled Area portion of the site 
and is shown in Figure 3. 

Survey area NOL-Ol is impacted and likely has radioactivity concentrations that are a very small 
fraction of the DCGL. . 

The radionuclide mix likely to be present in NOL-Ol includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area NOL-O 1 
are Co-60, Cs-137, Sr-90 and H-3. 

Classification Statement 

Based upon the findings of materials reviewed, personnel interviews and of data acquired during 
characterization, the majority of NOL-Ol is classified as a Class 2 area. The area of the 
excavation where the radwaste piping will be removed will be classified as a Class 1 area prior to 
backfilling. 

,. 
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Survey Area Name: Open Land Area Inside the Controlled Area

Figure 3
NOL-01 Survey Area

Designator: NOL-01
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Survey Area Name: Open Land Area Inside the Controlled Area 
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Figure 3 
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(OOL) 

c= ..... ::::::5 

Revision 0 

Designator: NOL-Ol 
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Survey Area Name: Reactor Building Designator: RXB-01

Survey Area Description

Survey Area RXB-01 consists of the Reactor Building is a cylindrical vertical steel vessel, 72
feet in diameter and 120 feet high with the lower 51 feet below finished grade elevation. The
inside of the Reactor Building is divided into two regions by a 5-foot thick steel and concrete
operating floor. The above floor region is normally accessible to personnel and houses the
containment crane. The below floor region housed the reactor vessel and internals, the primary
shield tank, the secondary shield, the intermediate heat exchangers, primary sodium pumps, the
decay tanks, the primary sodium overflow tank and associated equipment and piping for the
primary and secondary sodium coolant systems. The Reactor Building is surrounded by an
annulus, approximately 3 foot wide, located below floor level to a depth of about 3 feet below
the concrete pedestal on which the steel Reactor Building stands. The annulus contains an access
hole to the northwest sodium gallery and four floor drains that empty into a collection tank and
sump pump system in the basement of the Steam Generator Building. During operation sealed
areas within the reactor building consist of the lower level outside the Secondary Shield Wall
and the lower level inside the Secondary Shield Wall. The area outside the Secondary Shield
Wall is accessible via a manhole located on the northwest side of the Reactor Building floor near
the overflow tank pumps. The area inside the Secondary Shield wall is accessible via a welded
manhole cover on the Reactor Building floor, north-northwest of the primary shield tank. RXB-
01 has a total floor surface area of 757 in2 .

Survey Area History

All of the areas within RXB-01 are equally likely to be contaminated as a result of work
activities performed in the area as well as unplanned events.

The upper section of the Reactor Vessel has been removed of all the graphite blocks, "chinkers"
and the Rotating Plug. The Reactor Vessel has undergone processing of the remaining residual
sodium. The Reactor Vessel and primary loops have undergone processing of the remaining
residual sodium. The primary sodium service system and some of the primary sodium piping
have been removed. The fuel handling equipment has been removed. Some cables, cable trays
and other electrical equipment have been removed. Asbestos insulation and heat tracing have
been removed.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Reactor vessel and associated piping cut-up and removal.
* Transport of radioactive material associated with decommissioning of the Reactor

building.
* Sodium fire that occurred on May 2 0 th 2008 in the basement of the Reactor Building.
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Survey Area Name: Reactor Building Designator: RXB-Ol 

Survey Area Description 

Survey Area RXB-O 1 consists of the Reactor Building is a cylindrical vertical steel vessel, 72 
feet in diameter and 120 feet high with the lower 51 feet below finished grade elevation. The 
inside of the Reactor Building is divided into two regions by a 5-foot thick steel and concrete 
operating floor. The above floor region is normally accessible to personnel and houses the 
containment crane. The below floor region housed the reactor vessel and internals, the primary 
shield tank, the secondary shield, the intermediate heat exchangers, primary sodium pumps, the 
decay tanks, the primary sodium overflow tank and associated equipment and piping for the 
primary and secondary sodium coolant systems. The Reactor Building is surrounded by an 
annulus, approximately 3 foot wide, located below floor level to a depth of about 3 feet below 
the concrete pedestal on which the steel Reactor Building stands. The annulus contains an access 
hole to the northwest sodium gallery and four floor drains that empty into a collection tank and 
sump pump system in the basement of the Steam Generator Building. During operation sealed 
areas within the reactor building consist of the lower level outside the Secondary Shield Wall 
and the lower level inside the Secondary Shield Wall. The area outside the Secondary Shield 
Wall is accessible via a manhole located on the northwest side of the Reactor Building floor near 
the overflow tank pumps. The area inside the Secondary Shield wall is accessible via a welded 
manhole cover on the Reactor Building floor, north-northwest of the primary shield tank. RXB-
01 has a total floor surface area of 757 m2

. 

Survey Area History 

All of the areas within RXB-01 are equally likely to be contaminated as a result of work 
activities performed in the area as well as unplanned events. 

The upper section of the Reactor Vessel has been removed of all the graphite blocks, "chinkers" 
and the Rotating Plug. The Reactor Vessel has undergone processing of the remaining residual 
sodium. The Reactor Vessel and primary loops have undergone processing of the remaining 
residual sodium. The primary sodium service system and some of the primary sodium piping 
have been removed. The fuel handling equipment has been removed. Some cables, cable trays 
and other electrical equipment have been removed. Asbestos insulation and heat tracing have 
been removed. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Reactor vessel and associated piping cut-up and removal. 
• Transport of radioactive material associated with decommissioning of the Reactor 

building. 
• Sodium fire that occurred on May 20th 2008 in the basement of the Reactor Building. 
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Survey Area Name: Reactor Building Designator: RXB-01

Site modifications performed within survey area RXB-01 include:

0 Removal of the graphite blocks, "chinkers" and other pieces from the upper section of
the Reactor Vessel.

0 The Reactor Vessel and primary loops have undergone processing of the remaining
residual sodium.

* The primary sodium service system and some piping have been removed.
* The fuel handling equipment has been removed.
* Some cables, cable trays and other electrical equipment have been removed.
* Asbestos insulation and heat tracing was removed.

Additional accesses were made into the sealed areas in the lower level.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
Characterization plan EF1-RXB-01-01 was implemented on July 2, 2008. One pulverized
concrete sample was collected from the Reactor Building basement on the inner annulus wall to
a depth of 6 inches, and sent to an off-site lab for analysis of Easy-to-Detect and Hard-to-Detect
radionuclides with the focus on Co-60, Cs-137, Sr-90 and H-3. Additional characterization was
performed in September through October, of 2008 to include smears, scans and fixed-point
measurements in RXB-01. Table 3 represents the results of this survey effort. Smears were
taken at each fixed-point location. Smear results indicated no smear result greater than MDA.
One-square meter beta scans were taken at each fixed-point location. No beta scan indicated
greater than background. Gamma scans were taken in the general areas as well as locations
where cracks and wall-to-floor junctures were present. No gamma scan indicated results greater
than background. There is much equipment removal to be done in the basement therefore the
basement remains a Class 1 area. Characterization measurements will be made for FSS planning
once the equipment removal is performed but the survey area will remain a Class 1 area for FSS.

Table 3
RXB-01-01 Characterization Data

Result Result Result
Location (dpm/100cm2) Location (dpmn/100cm 2) Location (dpnm/100crn 2)

590' FLOOR 590' <6' WALLS 590' >6' WALLS
CHAR-RXB-01-01-001-F-M 1220 CHAR-RXB-01-01-011 -F-M 710 CHAR-RXB-01-01-021 -F-M 666

CHAR-RXB-01-01-002-F-M 1183 CHAR-RXB-01-01-012-F-M 652 CHAR-RXB-01-01-022-F-M 888

CHAR-RXB-01-01-003-F-M 4081 CHAR-RXB-01-01-013-F-M 681 CHAR-RXB-01-01-023-F-M 779
CHAR-RXB-01-01-004-F-M 1289 CHAR-RXB-01-01-014-F-M 673 CHAR-RXB-01-01-024-F-M 724

CHAR-RXB-01-01-005-F-M 1027 CHAR-RXB-01 -01-01 5-F-M 772 CHAR-RXB-01-01-025-F-M 703

CHAR-RXB-01-01-006-F-M 1776 CHAR-RXB-01-01-016-F-M 739 CHAR-RXB-01-01-026-F-M 848

CHAR-RXB-01-01-007-F-M 1434 CHAR-RXB-01-01-017-F-M 728 CHAR-RXB-01-01-027-F-M 954

CHAR-RXB-01 -01-008-F-M 1387 CHAR-RXB-01 -01-01 8-F-M 615 CHAR-RXB-01-01-028-F-M 841

CHAR-RXB-01-01-009-F-M 1249 CHAR-RXB-01-01-019-F-M 648 CHAR-RXB-01-01-029-F-M 863

CHAR-RXB-01-01-0 10-F-M 1354 CHAR-RXB-01-01-020-F-M 786 CHAR-RXB-01-01-030-F-M 866

I _ CHAR-RXB-01-01-03 1-F-M 732

,., , 
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Survey Area Name: Reactor Building Designator: RXB-Ol 

Site modifications performed within survey area RXB-Ol include: 

• Removal of the graphite blocks, "chinkers" and other pieces from the upper section of 
the Reactor Vessel. 

• The Reactor Vessel and primary loops have undergone processing of the remaining 
residual sodium. 

• The primary sodium service system and some piping have been removed. 
• The fuel handling equipment has been removed. 
• Some cables, cable trays and other electrical equipment have been removed. 
• Asbestos insulation and heat tracing was removed. 

• Additional accesses were made into the sealed areas in the lower level. 

ScopinglCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
Characterization plan EFI-RXB-OI-Ol was implemented on July 2,2008. One pulverized 
concrete sample was collected from the Reactor Building basement on the inner annulus wall to 
a depth of 6 inches, and sent to an off-site lab for analysis of Easy-to-Detect and Hard-to-Detect 
radionuclides with the focus on Co-60, Cs-137, Sr-90 and H-3. Additional characterization was 
performed in September through October, of 2008 to include smears, scans and fixed-point 
measurements in RXB-O 1. Table 3 represents the results of this survey effort. Smears were 
taken at each fixed-point location. Smear results indicated no smear result greater than MDA. 
One-square meter beta scans were taken at each fixed-point location. No beta scan indicated 
greater than background. Gamma scans were taken in the general areas as well as locations 
where cracks and wall-to-floor junctures were present. No gamma scan indicated results greater 
than background. There is much equipment removal to be done in the basement therefore the 
basement remains a Class 1 area. Characterization measurements will be made for FSS planning 
once the equipment removal is performed but the survey area will remain a Class 1 area for FSS. 

Table 3 
RXB-OI-Ol Characterization Data 

Result . Result Result 
Location (dpm/1OOcm2) Location .: (dpm/1OOc~2) Location (dpm/1OOcm2) 

590' FLOOR 590' <6' WALLS 590' >6' WALLS 
CHAR-RXB-OI-OI-OOI-F-M 1220 CHAR-RXB-OI-OI-OII-F-M 710 CHAR-RXB-OI-OI-021-F-M 666 
CHAR-RXB-OI-OI-002-F-M 1183 CHAR-RXB-OI-OI-012-F-M 652 CHAR-RXB-OI-OI-022-F-M 888 
CHAR-RXB-OI-OI-OO3-F-M 4081 CHAR-RXB-OI-OI-013-F-M 681 CHAR-RXB-OI-OI-023-F-M 779 
CHAR-RXB-OI-OI-004-F-M 1289 CHAR-RXB-OI-OI-014-F-M 673 CHAR-RXB-OI-OI-024-F-M 724 
CHAR-RXB-OI-OI-OOS-F-M 1027 CHAR-RXB-OI-OI-OIS-F-M 772 CHAR-RXB-OI-OI-02S-F-M 703 
CHAR-RXB-OI-OI-006-F-M 1776 CHAR-RXB-OI-OI-016-F-M 739 CHAR-RXB-OI-OI-026-F-M 848 
CHAR-RXB-OI-OI-007-F-M 1434 CHAR-RXB-OI-OI-017-F-M 728 CHAR-RXB-OI-OI-027-F-M 954 
CHAR-RXB-OI-OI-OOS-F-M 1387 CHAR-RXB-OI-OI-OIS-F-M 615 CHAR-RXB-OI-OI-02S-F-M 841 
CHAR -RXB-O 1-0 1-009-F-M 1249 CHAR-RXB-OI-OI-019-F-M 648 CHAR-RXB-OI-OI-029-F-M 863 
CHAR-RXB-OI-OI-OIO-F-M 1354 CHAR-RXB-OI-OI-020-F-M 786 CHAR-RXB-OI-OI-030-F-M 866 

CHAR-RXB-OI-OI-03I-F-M 732 



Fermi I T-T;,_tnrirnl qit,- Azri--,rmPnt - Vnl"mi- TT R•vi•inn D
Th~ri 1T-Ttnrc~i 5Zt~ A cmint Vciim TIRevrision ()

Survey Area Name: Reactor Building Designator: RXB-01

Table 3 (Cont'd)
RXB-01-01 Characterization Data

Result Result Result
Location (dpm/00cm2) Location (dpm/100cm2) Location (dpm/100cm2 )

CHAR-RXB-01-01-032-F-M 819

CHAR-RXB-01-01-033-F-M 772

CHAR-RXB-01-01-034-F-M 877

CHAR-RXB-01-01-035-F-M 965

Mean Amb. 1038 Mean Amb. 1038 Mean Amb. 997

Ct. Mean 1627 Ct. Mean 700 Ct. Mean 820

Ct. Median 1289 Ct. Median 695 Ct. Median 841

Ct. Std. Dev. 943 Ct. Std. Dev. 56 Ct. Std. Dev. 89
F-M = Fixed measurement

Characterization plan EF1-RXB-01-02 was implemented on October 20, 2008 to survey the
reactor building 552' elevation annulus. An ambient correction was achieved by taking shielded
readings at five locations around the annulus and the Mean of those data was calculated. Table 4
represents the results of this survey effort. Smears were taken at each fixed-point lo'cation.
Smear results indicated no smear result greater than MDA. One-square meter beta scans were
taken at each fixed-point location. No beta scan indicated greater than background. Gamma
scans were taken in the general areas as well as locations where cracks and wall-to-floor
junctures were present. No gamma scan indicated results greater than background.

Table 4
RXB-01-02 Characterization Data

Result
Location (dpm/100cm2)

ANNULUS

CHAR-RXB-01-02-001-F-M 1181

CHAR-RXB-01-02-002-F-M 476

CHAR-RXB-01-02-003-F-M 1218

CHAR-RXB-01-02-004-F-M 554

CHAR-RXB-01-02-005-F-M 1536

CHAR-RXB-01-02-006-F-M 1477

CHAR-RXB-01-02-007-F-M 1370

CHAR-RXB-01-02-008-F-M 1325

CHAR-RXB-01-02-009-F-M 631

CHAR-RXB-01 -02-010-F-M 1037

CHAR-RXB-01-02-01 1-F-M 738

CHAR-RXB-01-02-012-F-M 620

CHAR-RXB-01-02-013-F-M 971

CHAR-RXB-01-02-014-F-M 568

CHAR-RXB-01 -02-015-F-M 975

Mean Amb. 587
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Survey Area Name: Reactor Building 

Result 
Location (dpm/lOOcm2) 

Mean Amb. 1038 

Ct. Mean 1627 

Ct. Median 1289 

Ct. Std. Dev. 943 
F-M = Fixed measurement 

Table 3 (Cont'd) 
RXB-OI-Ol Characterization Data 

Result 
Location (dpm/lOOcm2) 

Mean Amb. 1038 

Ct. Mean 700 

Ct. Median 695 

Ct. Std. Dev. 56 

Revision 0 

Designator: RXB-Ol 

Result 
Location (dpm/lOOcm2) 

CHAR-RXB-0l-OI-032-F-M 819 

CHAR-RXB-OI-OI-033-F-M 772 

CHAR-RXB-OI-OI-034-F-M 877 

CHAR-RXB-OI-OI-035-F-M 965 

Mean Amb. 997 

Ct. Mean 820 

Ct. Median 841 

Ct. Std. Dev. 89 

Characterization plan EFI-RXB-OI-02 was implemented on October 20,2008 to survey the 
reactor building 552' elevation annulus. An ambient correction was achieved by taking shielded 
readings at five locations around the annulus and the Mean of those data was calculated. Table 4 
represents the results of this survey effort. Smears were taken at each fixed-point lo~ation. 
Smear results indicated no smear result greater than MDA. One-square meter beta scans were 
taken at each fixed-point location. No beta scan indicated greater than background. Gamma 
scans were taken in the general areas as well as locations where cracks and wall-to-floor 
junctures were present. No gamma scan indicated results greater than background. 

Table 4 
RXB-OI-02 Characterization Data 

Result 
Location (dpm/lOOcm2) 

ANNULUS 

CHAR-RXB-OI-02-001-F-M 1181 

CHAR-RXB-OI-02-002-F-M 476 

CHAR-RXB-OI-02-003-F-M 1218 

CHAR-RXB-OI-02-004-F-M 554 

CHAR-RXB-OI-02-005-F-M 1536 

CHAR-RXB-OI-02-006-F-M 1477 

CHAR-RXB-OI-02-007-F-M 1370 

CHAR -RXB-O 1-02-008-F-M 1325 

CHAR -RXB-O 1-02-009-F-M 631 

CHAR -RXB-0l-02-0 1 0-F-M 1037 

CHAR-RXB-OI-02-011-F-M 738 

CHAR-RXB-OI-02-012-F-M 620 

CHAR-RXB-OI-02-013-F-M 971 

CHAR-RXB-OI-02-014-F-M 568 

CHAR-RXB-OI-02-015-F-M 975 

Mean Amb. 587 
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Location

Ct. Mean

Ct. Median

Ct. Std. Dev.
F-M = Fixed measurement

Result
(dpm/100cm2)

978

975

363

Survey Area Name: Reactor Building Designator: RXB-01

Decommissioning

Planned decommissioning activities for RXB-01 include:

* Removal of the Reactor Vessel and associated piping.
" Removal of the remainder of large components present in the Reactor Building.
* Removal of obstructions in the building to allow FSS.

Findings

Survey area RXB-01 is a structure located inside of the Radiological Restricted Area (RRA)
portion of the site andis shown in Figure 4.

Survey area RXB-01 is impacted and likely has radioactivity concentrations that range from
levels at, or above, the DCGL in the basement, floor areas and walls up to a height of six feet on
the 590' level, and levels less than the DCGL on the walls above six feet and ceiling on the 590'
elevation. The Annulus is not expected to contain levels of radioactivity above a small fraction
of the DCGL.

The radionuclide mix likely to be present in RXB-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area RXB-01
are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information, decommissioning activities performed and planned, RXB-
01 is classified as follows:

* The basement (including floors, walls and ceiling) is classified as a Class 1 Survey
Area.

* The floor and the walls up to a height of six feet are classified as a Class 1 Survey
Area.

* The walls above six feet and ceiling of the 590' elevation is classified as a Class 2
Survey Area.

e The Annulus is classified as a Class 3 Survey Area.
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Result 
Location (dpmllOOcm2

) 

Ct. Mean 978 
Ct. Median 975 

Ct. Std. Dev. 363 
F-M = FIxed measurement 

Survey Area Name: Reactor Building Designator: RXB-Ol 

Decommissioning 

Planned decommissioning activities for RXB-Ol include: 

• Removal of the Reactor Vessel and associated piping. 
• Removal of the remainder of large components present in the Reactor Building. 
• Removal of obstructions in the building to allow FSS. 

Findings 

Survey area RXB-Ol is a structure located inside of the Radiological Restricted Area (RRA) 
portion of the site and is shown in Figure 4. 

Survey area RXB-Ol is impacted and likely has radioactivity concentrations that range from 
levels at, or above, the DCGL in the basement, floor areas and walls up to a height of six feet on 
the 590' level, and levels less than the DCGL on the walls above six feet and ceiling on the 590' 
elevation. The Annulus is not expected to contain levels of radioactivity above a small fraction 
of the DCGL. 

The radionuclide mix likely to be present in RXB-Ol includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area RXB-01 
are Co-60, Cs-137, Sr-90 and H-3. 

As a result of historical information, decommissioning activities performed and planned, RXB-
01 is classified as follows: 

• The basement (including floors, walls and ceiling) is classified as a Class 1 Survey 
Area. 

• The floor and the walls up to a height of six feet are classified as a Class 1 Survey 
Area. 

• The walls above six feet and ceiling of the 590' elevation is classified as a Class 2 
Survey Area. 

• The Annulus is classified as a Class 3 Survey Area. 
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Figure 4
Survey Area RXB-01
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Figure 5
Reactor Building
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Survey Area Name: Fuel and Repair Building Designator: FRB-01

Survey Area Description

The FARB, located approximately 100 feet north of the Reactor Building, is connected to the
Reactor Building by a covered transport car track (trestle). The substructure of the FARB
consists of heavy reinforced concrete walls and rests on bedrock. The superstructure consists of
two different types of construction. The walls above the operating floor in the new fuel
receiving and storage area and the irradiated fuel decay and cut-up pool areas are reinforced
concrete. All other superstructure walls consist of structural steel with corrugated asbestos
siding.

The FARB contained process cells, water-filled decay and cut-up pools, a new fuel handling and
storage area, a central control room for fuel handling and waste system operations, a 75-ton
crane, and a transport car access area for the performance of fuel handling functions. Space was
provided for a repair and cleaning facility for maintenance of contaminated equipment. The fuel
transport machine, or cask car, unloaded irradiated fuel from the reactor via the transfer rotor,
transported the irradiated fuel in finned pots from the Reactor Building to the FARB via the
trestle and unloaded the pots into the transfer tank rotor. The pot was transferred to a position
under a steam cleaning machine that removed the fuel from the pot and positioned the fuel so
that the sodium was cleaned from the subassembly by steaming, followed by a water rinse using
an automatically programmed cycle. The subassembly was then placed in a container in the cut-
up pool, tested for fission product leakage, and transferred to the decay pool for a decay period
of approximately 180 days per design before further processing.

The FARB contained a cold trap system (purification system) for the transfer tank sodium in a
separate substructure room diagonally adjacent to the fuel transfer tank room. The sodium lines
and equipment were shrouded in a welded carbon steel secondary structure, which was inert with
nitrogen. The piping outside the walled areas was in the repair pit area and was contained in a
concrete vault with a removable cover slab.

Survey Area History

All of the areas within FRB-01 are equally likely to be contaminated as a result of work activities
performed in the area as well as unplanned events.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Transport of radioactive material associated with decommissioning of the FARB
and adjacent buildings.

" Sodium fire that occurred on May 20, 2008 in the basement of the Reactor
Building.

Site modifications performed within survey area FRB-01 include:
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Survey Area Name: Fuel and Repair Building Designator: FRB-Ol 

Survey Area Description 

The FARB, located approximately 100 feet north of the Reactor Building, is connected to the 
Reactor Building by a covered transport car track (trestle). The substructure of the FARB 
consists of heavy reinforced concrete walls and rests on bedrock. The superstructure consists of 
two different types of construction. The walls above the operating floor in the new fuel 
receiving and storage area and the irradiated fuel decay and cut-up pool areas are reinforced 
concrete. All other superstructure walls consist of structural steel with corrugated asbestos 
siding. 

The FARB contained process cells, water-filled decay and cut-up pools, a new fuel handling and 
storage area, a central control room for fuel handling and waste system operations, a 75-ton 
crane, and a transport car access area for the performance of fuel handling functions. Space was 
provided for a repair and cleaning facility for maintenance of contaminated equipment. The fuel 
transport machine, or cask car, unloaded irradiated fuel from the reactor via the transfer rotor, 
transported the irradiated fuel in finned pots from the Reactor Building to the F ARB via the 
trestle and unloaded the pots into the transfer tank rotor. The pot was transferred to a position 
under a steam cleaning machine that removed the fuel from the pot and positioned the fuel so 
that the sodium was cleaned from the subassembly by steaming, followed by a water rinse using 
an automatically programmed cycle. The subassembly was then placed in a container in the cut
up pool, tested for fission product leakage, and transferred to the decay pool for a decay period 
of approximately 180 days per design before further processing. 

The F ARB contained a cold trap system (purification system) for the transfer tank sodium in a 
separate substructure room diagonally adjacent to the fuel transfer tank room. The sodium lines 
and equipment were shrouded in a welded carbon steel secondary structure, which was inert with 
nitrogen. The piping outside the walled areas was in the repair pit area and was contained in a 
concrete vault with a removable cover slab. 

Survey Area History 

All of the areas within FRB-Ol are equally likely to be contaminated as a result of work activities 
performed in the area as well as unplanned events. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Transport of radioactive material associated with decommissioning of the FARB 
and adjacent buildings. 

• Sodium fire that occurred on May 20, 2008 in the basement of the Reactor 
Building. 

Site modifications performed within survey area FRB-Ol include: 
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Survey Area Name: Fuel and Repair Building Designator: FRB-01
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Removal of the Radwaste Control panels.
Removal of the Transfer Tank.

* Asbestos insulation abatement.
* Ventilation system equipment removal.
* Removal of fuel storage racks.
* Removal of FARB cold-trap heat exchange equipment.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
A Characterization effort was performed in September, 2008 to include smears, scans and fixed-
point measurements in FRB-01. An ambient correction was achieved by taking shielded
readings at five locations on each level and the Mean of those data was calculated. Table 5
represents the results of this survey effort. Smears were taken at each fixed-point location.
Smear results indicated no smear result greater than MDA. One-square meter beta scans were
taken at each fixed-point location. No beta scan indicated greater than background. Gamma
scans were taken in the general areas as well as locations where cracks and wall-to-floor
junctures were present. No gamma scan indicated results greater than background.

Table 5
FRB-01 Characterization Data

Result Result
Location (dpm/100cm2 ) Location (dpm/100cm 2)

MAINTENANCE PIT 590' <6' FLOORS AND WALLS

CHAR-FRB-01-001 -F-M 1242 CHAR-FRB-01-016-F-M 2514

CHAR-FRB-01-002-F-M 5176 CHAR-FRB-01-017-F-M 2092

CHAR-FRB-01-003-F-M 1213 CHAR-FRB-01-018-F-M 2765

CHAR-FRB-01-004-F-M 1922 CHAR-FRB-01-019-F-M 1457

CHAR-FRB-01-005-F-M 1224 CHAR-FRB-01-020-F-M 1738

CHAR-FRB-01-006-F-M 2237 CHAR-FRB-01-021-F-M 1549

CHAR-FRB-01-007-F-M 1250 CHAR-FRB-01-022-F-M 2200

CHAR-FRB-01-008-F-M 2007 CHAR-FRB-01-023-F-M 1604

CHAR-FRB-01-009-F-M 1294 CHAR-FRB-01-024-F-M 1619

CHAR-FRB-01-010-F-M 1575 CHAR-FRB-01-025-F-M 1497

CHAR-FRB-01-011-F-M 1105 CHAR-FRB-01-026-F-M 1227

CHAR-FRB-01-012-F-M 1471 CHAR-FRB-01-027-F-M" 1738

CHAR-FRB-01-013-F-M 1131 CHAR-FRB-01-028-F-M 1357

CHAR-FRB-01-014-F-M 1416 CHAR-FRB-01-029-F-M 1815

CHAR-FRB-01-015-F-M 1057 CHAR-FRB-01-030-F-M 4913

Mean Amb. 703 Mean Amb. 1942

Ct. Mean 1688 Ct. Mean 2006

Ct. Median 1294 Ct. Median 1738

Ct. Std. Dev. 1028 Ct. Std. Dev. 911

F-M = Fixed measurement
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Survey Area Name: Fuel and Repair Building Designator: FRB-Ol 

• Removal of the Radwaste Control panels. 
• Removal of the Transfer Tank. 
• Asbestos insulation abatement. 
• Ventilation system equipment removal. 
• Removal of fuel storage racks. 
• Removal ofFARB cold-trap heat exchange equipment. 

Scoping/Characterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
A Characterization effort was performed in September, 2008 to include smears, scans and fixed
point measurements in FRB-O 1. An ambient correction was achieved by taking shielded 
readings at five locations on each level and the Mean of those data was calculated. Table 5 
represents the results of this survey effort. Smears were taken at each fixed-point location. 
Smear results indicated no smear result greater than MDA. One-square meter beta scans were 
taken at each fixed-point location. No beta scan indicated greater than background. Gamma 
scans were taken in the general areas as well as locations where cracks and wall-to-floor 
junctures were present. No gamma scan indicated results greater than background. 

Table 5 
FRB-Ol Characterization Data 

Result Result 
Location (dpm/lOOcm2

) Location (dpm/lOOcm2
) 

MAINTENANCE PIT 590' <6' FLOORS AND WALLS 

CHAR-FRB-01-00 l-F-M 1242 CHAR-FRB-01-016-F-M 2514 

CHAR-FRB-01-002-F-M 5176 CHAR-FRB-01-017-F-M 2092 

CHAR-FRB-01-003-F-M 1213 CHAR-FRB-01-018-F-M 2765 

CHAR -FRB-O 1-004-F-M 1922 CHAR-FRB-OI-019-F-M 1457 

CHAR-FRB-OI-005-F-M 1224 CHAR-FRB-O l-020-F-M 1738 

CHAR-FRB-OI-006-F-M 2237 CHAR-FRB-OI-021-F-M 1549 

CHAR-FRB-01-007 -F-M 1250 CHAR-FRB-01-022-F-M 2200 

CHAR-FRB-OI-008-F-M 2007 CHAR-FRB-OI-023-F-M 1604 

CHAR-FRB-OI-009-F-M 1294 CHAR-FRB-OI-024-F-M 1619 

CHAR-FRB-OI-010-F-M 1575 CHAR-FRB-OI-025-F-M 1497 

CHAR-FRB-OI-0II-F-M 1105 CHAR-FRB-01-026-F-M 1227 

CHAR-FRB-OI-012-F-M 1471 CHAR-FRB-OI-027-F-M· 1738 

CHAR-FRB-01-013-F-M 1131 CHAR-FRB-01-028-F-M 1357 

CHAR-FRB-OI-0l4-F-M 1416 CHAR-FRB-01-029-F-M 1815 

CHAR-FRB-O 1-0 15-F-M 1057 CHAR-FRB-OI-030-F-M 4913 

Mean Amb. 703 Mean Amb. 1942 

Ct. Mean 1688 Ct. Mean 2006 

Ct. Median 1294 Ct. Median 1738 

Ct. Std. Dev. 1028 Ct. Std. Dev. 911 
F-M = Fixed measurement 
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Survey Area Name: Fuel and Repair Building Designator: FRB-O1

Table 5 (Cont'd)
FRB-01 Characterization Data

Result Result
Location J (dpmrl00rcm 2) Location (dpm/100cm 2)

MEZZANINE 590' >6' WALLS
CHAR-FRB-01-031-F-M 2240 CHAR-FRB-01-046-F-M 1442

CHAR-FRB-01-032-F-M 2603 CHAR-FRB-01-047-F-M 1475

CHAR-FRB-01-033-F-M 2961 CHAR-FRB-01-048-F-M 2044

CHAR-FRB-01-034-F-M 2366 CHAR-FRB-01-049-F-M 1797

CHAR-FRB-01-035-F-M 2218 CHAR-FRB-01-050-F-M 1564

CHAR-FRB-01-036-F-M 1678 CHAR-FRB-01-051-F-M 1553

CHAR-FRB-01-037-F-M 2129 CHAR-FRB-01-052-F-M 2787

CHAR-FRB-01-038-F-M 2266 CHAR-FRB-01-053-F-M 2407

CHAR-FRB-01-039-F-M 3482 CHAR-FRB-01-054-F-M 4577

CHAR-FRB-01-040-F-M 2152 CHAR-FRB-01-055-F-M 3128

CHAR-FRB-01-041-F-M 3409 CHAR-FRB-01-056-F-M 1220

CHAR-FRB-01-042-F-M 5967 CHAR-FRB-01-057-F-M 1464

CHAR-FRB-01-043-F-M 3538 CHAR-FRB-01-058-F-M 1800

CHAR-FRB-01-044-F-M 2580 CHAR-FRB-01-059-F-M 1349

CHAR-FRB-01-045-F-M 2052 CHAR-FRB-01-060-F-M 1379

Mean Amb. 2247 Mean Amb. 1942

Ct. Mean 2828 Ct. Mean 1999

Ct. Median 2473 Ct. Median 1564

Ct. Std. Dev. 1066 Ct. Std. Dev. 905
F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for FRB-01 include:

* Removal of the various tanks contained within the building and associated piping.
* Removal of the Decay Pool and Cutup Pool liners.
* Removal of obstructions in the building to allow FSS.

Findings

Survey area FRB-01 is a structure located inside of the Controlled Area and is shown in Figure 6.

Survey area FRB-01 is impacted and likely has radioactivity concentrations that range from
levels at, or above, the DCGL on the floor areas and walls up to a height of six feet and levels
less than the DCGL on the walls above six feet and ceiling.
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Result -
(dpm/lOOcm2) Location 

Revision 0 

Designator: FRB-Ol 

Result 
(dpm/lOOcm2) 

MEZZANINE 590' >6' WALLS 

CHAR-FRB-OI-031-F-M 2240 CHAR-FRB-OI-046-F-M 1442 

CHAR-FRB-O 1-032-F-M 2603 CHAR-FRB-OI-047-F-M 1475 

CHAR-FRB-OI-033-F-M 2961 CHAR-FRB-OI-048-F-M 2044 

CHAR-FRB-OI-034-F-M 2366 CHAR-FRB-OI-049-F-M 1797 

CHAR-FRB-O 1-035-F-M 2218 CHAR-FRB-O 1-050-F-M 1564 

CHAR -FRB-O 1-036-F-M 1678 CHAR-FRB-OI-051-F-M 1553 

CHAR-FRB-OI-037-F-M 2129 CHAR -FRB-O 1-052-F-M 2787 

CHAR-FRB-OI-038-F-M 2266 CHAR-FRB-OI-053-F-M 2407 

CHAR -FRB-O 1-03 9-F -M 3482 CHAR -FRB-O 1-054-F-M 4577 

CHAR-FRB-OI-040-F-M 2152 CHAR-FRB-OI-055-F-M 3128 

CHAR-FRB-O 1-041-F-M 3409 CHAR-FRB-OI-056-F-M 1220 

CHAR-FRB-OI-042-F-M 5967 CHAR-FRB-OI-057-F-M 1464 

CHAR-FRB-OI-043-F-M 3538 CHAR-FRB-OI-058-F-M 1800 

CHAR-FRB-OI-044-F-M 2580 CHAR-FRB-OI-059-F-M 1349 

CHAR-FRB-OI-045-F-M 2052 CHAR-FRB-OI-060-F-M 1379 

Mean Amb. 2247 Mean Amb. 1942 

Ct. Mean 2828 Ct. Mean 1999 

Ct. Median 2473 Ct. Median 1564 

Ct. Std. Dev. 1066 Ct. Std. Dev. 905 
F-M = Fixed measurement 

Decommissioning 

Planned decommissioning activities for FRB-Ol include: 

• Removal of the various tanks contained within the building and associated piping. 
• Removal of the Decay Pool and Cutup Pool liners. 
• Removal of obstructions in the building to allow FSS. 

Findings 

Survey area FRB-Ol is a structure located inside of the Controlled Area and is shown in Figure 6. 

Survey area FRB-Ol is impacted and likely has radioactivity concentrations that range from 
levels at, or above, the DCGL on the floor areas and walls up to a height of six feet and levels 
less than the DCGL on the walls above six feet and ceiling. 
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Survey Area Name: Fuel and Repair Building Designator: FRIB-01

The radionuclide mix likely to be present in FRB-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area FRB-01
are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information, decommissioning activities performed and planned, FRB-01
is classified as follows:

" The floor and the walls up to a height of six feet are classified as a Class 1 Survey
Area.

" The walls above six feet and ceiling are classified as a Class 2 Survey Area.
• As obstructions, cut-up and decay pools, etc. are removed, exposed walls will be

characterized and classified in accordance with NUREG-1575.
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Survey Area Name: Fuel and Repair Building Designator: FRB-Ol 

The radio nuclide mix likely to be present in FRB-Ol includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area FRB-Ol 
are Co-60, Cs-137, Sr-90 and H-3. 

As a result of historical information, decommissioning activities performed and planned, FRB-O 1 
is classified as follows: 

• The floor and the walls up to a height of six feet are classified as a Class 1 Survey 
Area. 

• The walls above six feet and ceiling are classified as a Class 2 Survey Area. 
• As obstructions, cut-up and decay pools, etc. are removed, exposed walls will be 

characterized and classified in accordance with NUREG-1575. 
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Revision 0
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Figure 6
Survey Area FRB-01
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Survey Area Name: Fuel and Repair Building Designator: FRB-01

Figure 7
Interior of FARB
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Figure 7 
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Revision 0 
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Survey Area Name: Trestle way Designator: TRW-01

Survey Area Description

The trestleway is located to the north and adjacent to the Reactor Building and functioned as a
connection between the Reactor Building and the FARB. The substructure consists of reinforced
concrete. The superstructure consists of structural steel with corrugated asbestos siding and a
corrugated steel roof. The fuel transport machine, or cask car, unloaded irradiated fuel from the
reactor via the transfer rotor, transported the irradiated fuel in finned pots from the Reactor
Building to the FARB via the trestleway and unloaded the pots into the transfer tank rotor.

Survey Area History

All of the areas within TRW-01 are equally likely to be contaminated as a result of work
activities performed in the area as well as unplanned events.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Transport of radioactive material associated with decommissioning of the Trestleway
and adjacent buildings.

* Sodium fire that occurred on May 2 0 th 2008 in the basement of the Reactor Building.

Site modifications performed within survey area TRW-01 include:

0 A section of the roof was repaired and the addition of wooden doors from the
Trestleway into the yard.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
A Characterization effort was implemented on September 15, 2008 to include smears, scans and
fixed-point measurements in TRW-01. An ambient correction was achieved by taking shielded
readings at five locations in the Trestleway, and the Mean of those data was calculated. Table 6
represents the results of this survey effort. Smears were taken at each fixed-point location.
Smear results indicated no smear result greater than MDA. One-square meter beta scans were
taken at each fixed-point location. No beta scan indicated greater than background. Gamma
scans were taken in the general areas (with the exception of the FARB side of the trestle way
around LSA boxes) as well as locations where cracks and wall-to-floor junctures were present.
No gamma scan indicated results greater than background. There is a section of the TWR-01
where there is contamination that is painted over. This section will require the paint removed and
that area surveyed.
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Survey Area Name: Trestle way Designator: TRW -01 

Survey Area Description 

The trestleway is located to the north and adjacent to the Reactor Building and functioned as a 
connection between the Reactor Building and the FARB. The substructure consists of reinforced 
concrete. The superstructure consists of structural steel with corrugated asbestos siding and a 
corrugated steel roof. The fuel transport machine, or cask car, unloaded irradiated fuel from the 
reactor via the transfer rotor, transported the irradiated fuel in finned pots from the Reactor 
Building to the FARB via the trestleway and unloaded the pots into the transfer tank rotor. 

Survey Area History 

All of the areas within TRW-Ol are equally likely to be contaminated as a result of work 
activities performed in the area as well as unplanned events. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Transport of radioactive material associated with decommissioning of the Trestleway 
and adjacent buildings. 

• Sodium fire that occurred on May 20th 2008 in the basement of the Reactor Building. 

Site modifications performed within survey area TRW-Ol include: 

• A section of the roof was repaired and the addition of wooden doors from the 
Trestleway into the yard. 

ScopingiCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
A Characterization effort was implemented on September 15,2008 to include smears, scans and 
fixed-point measurements in TRW-Ol. An ambient correction was achieved by taking shielded 
readings at five locations in the Trestleway, and the Mean of those data was calculated. Table 6 
represents the results of this survey effort. Smears were taken at each fixed-point location. 
Smear results indicated no smear result greater than MDA. One-square meter beta scans were 
taken at each fixed-point location. No beta scan indicated greater than background. Gamma 
scans were taken in the general areas (with the exception of the F ARB side of the trestle way 
around LSA boxes) as well as locations where cracks and wall-to-floor junctures were present. 
No gamma scan indicated results greater than background. There is a section of the TWR-Ol 
where there is contamination that is painted over. This section will require the paint removed and 
that area surveyed. 
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Survey Area Name: Trestle way Designator: TRW-01

Table 6
TRW-01 Characterization Data

Result Result
Location (dpm/100cm2) Location (dpm/100cm2)

CHAR-TRW-01-001-F-M 2200 CHAR-TRW-01-013-F-M 1704

CHAR-TRW-01-002-F-M 2041 CHAR-TRW-01-014-F-M 1194

CHAR-TRW-01-003-F-M 1686 CHAR-TRW-01-015-F-M 1264

CHAR-TRW-01-004-F-M 2377 CHAR-TRW-01-016-F-M 1198

CHAR-TRW-01-005-F-M 1970 CHAR-TRW-01-017-F-M 1220

CHAR-TRW-01-006-F-M 1985 CHAR-TRW-01-018-F-M 1290

CHAR-TRW-01-007-F-M 1749 CHAR-TRW-01-019-F-M 1420

CHAR-TRW-01-008-F-M 1689 CHAR-TRW-01-020-F-M 1449

CHAR-TRW-01-009-F-M 2092 CHAR-TRW-01-021-F-M 1257

CHAR-TRW-01-010-F-M 1985 CHAR-TRW-01-022-F-M 1542

CHAR-TRW-01-011-F-M 2285 CHAR-TRW-01-023-F-M 2004

CHAR-TRW-01-012-F-M 2540 CHAR-TRW-01-024-F-M 3438

Mean Amb. 1652

Ct. Mean 1816

Ct. Median 1726

Ct. Std. Dev. 532
F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for TRW-01 include:

,, Removal of obstructions in the building to allow FSS.

* Decontamination, as necessary.

Findings

Survey area TRW-01 is a structure located inside of the RRA portion of the site and is shown in
Figure 8.

Survey area TRW-01 is impacted and likely has radioactivity concentrations that range from
levels at, or above, the DCGL in the floor areas and walls up to a height of six feet, and levels
less than the DCGL on the walls above six feet and on the ceiling.

The radionuclide mix likely to be present in TRW-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area TRW-01
are Co-60, Cs-137, Sr-90 and H-3.
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Survey Area Name: Trestle way Designator: TRW -01 

Table 6 
TRW -01 Characterization Data 

Result ' Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

CHAR-TRW-OI-001-F-M 2200 CHAR-TRW-01-013-F-M 1704 

CHAR-TRW-01-002-F-M 2041 CHAR-TRW-01-014-F-M 1194 

CHAR-TRW-OI-003-F-M 1686 CHAR-TRW-OI-015-F-M 1264 

CHAR-TRW-OI-004-F-M 2377 CHAR-TRW-OI-016-F-M 1198 

CHAR-TRW-01-005-F-M 1970 CHAR-TRW-01-017-F-M 1220 

CHAR-TRW-OI-006-F-M 1985 CHAR-TRW-OI-018-F-M 1290 

CHAR-TRW-OI-007-F-M 1749 CHAR-TRW-OI-019-F-M 1420 

CHAR-TRW-OI-008-F-M 1689 CHAR-TRW-OI-020-F-M 1449 

CHAR-TRW-OI-009-F-M 2092 CHAR-TRW-01-021-F-M 1257 

CHAR-TRW-OI-01O-F-M 1985 CHAR-TRW-OI-022-F-M 1542 

CHAR-TRW-0l-OI1-F-M 2285 CHAR-TRW-01-023-F-M 2004 

CHAR-TRW-OI-012-F-M 2540 CHAR-TRW-OI-024-F-M 3438 

Mean Amb. 1652 

Ct. Mean 1816 

Ct. Median 1726 

Ct. Std. Dev. 532 
F-M = FIxed measurement 

Decommissioning 

Planned decommissioning activities for TRW-Ol include: 

• Removal of obstructions in the building to allow FSS. 

• Decontamination, as necessary. 

Findings 

Survey area TRW-Ol is a structure located inside of the RRA portion of the site and is shown in 
Figure 8. 

Survey area TRW-Ol is impacted and likely has radioactivity concentrations that range from 
levels at, or above, the DCGL in the floor areas and walls up to a height of six feet, and levels 
less than the DCGL on the walls above six feet and on the ceiling. 

The radionuclide mix likely to be present in TRW-Ol includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area TRW-Ol 
are Co-60, Cs-137, Sr-90 and H-3. 
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Survey Area Name: Trestleway Designator: TRW-01

As a result of historical information, decommissioning activities performed and planned, TRW-
01 is classified as follows:

* The floor and the walls up to a height of six feet are classified as a Class 1 Survey
Area.

" The walls above six feet and ceiling are classified as a Class 2 Survey Area.
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Survey Area Name: Trestleway Designator: TRW -01 

As a result of historical information, decommissioning activities performed and planned, TRW-
01 is classified as follows: 

• The floor and the walls up to a height of six feet are classified as a Class 1 Survey 
Area. 

• The walls above six feet and ceiling are classified as a Class 2 Survey Area. 
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Designator: TRW-O1

Figure 8
Survey Area TRW-01
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Figure 8 
Survey Area TRW-01 

Revision 0 

Designator: TRW -01 
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Figure 9
Roof and Exterior of TRW-01
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Survey Area Name: Trestleway Designator: TRW -01 

Figure 9 
Roof and Exterior of TRW-01 
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Survey Area Name: Sodium Building Designator: NAB-01

Survey Area Description

The Sodium Building is adjacent to the Reactor Building and is connected by an underground
concrete tunnel. The Sodium Building housed the equipment used for storing and purifying the
primary sodium. The Sodium Building, Waste Gas Building and the Inert Gas Building form
one structural complex. The building is divided into four sections:

1. The primary sodium storage tank room is a concrete structure comprised of 30
inch thick cast concrete walls and a 30 inch thick combination pre-cast and
poured concrete roof. The room contains the three 15,000 gallon primary
sodium storage tanks.

2. The cold trap room has 6-foot thick external concrete walls as well as a 6-foot
thick concrete ceiling. Additionally, the cell has a 4-foot thick internal wall
separating it from the storage tank room. This room contained the equipment
necessary to determine and maintain the purity of the primary sodium.

3. The sodium-potassium (NaK) room is comprised of reinforced concrete floor,
walls and ceiling and access is provided via a steel door located in the west wall
of the room and stairway on. the east side. The NaK room contained the
ventilation equipment and the air-to-NaK heat exchanger equipment for the cold
trap.

4. The valve control room occupies the second story region of the Sodium
Building and is constructed of concrete block walls and a steel roof deck
structure. The valve control room contained the sodium service hand wheels
and motors for the valves, electric panels supporting the induction heating for
the piping, and the control panel.

Survey Area History

All of the areas within NAB-01 are equally likely to be contaminated as a result of work
activities performed in the area. The cold trap room is used to process sodium and is controlled
as a contaminated area.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

" Transport of radioactive material associated with decommissioning of the
Sodium Building.

* Processing activities performed in the cold trap room.
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Survey Area Name: Sodium Building Designator: NAB-Ol 

Survey Area Description 

The Sodium Building is adjacent to the Reactor Building- and is connected by an underground 
concrete tunnel. The Sodium Building housed the equipment used for storing and purifying the 
primary sodium. The Sodium Building, Waste Gas Building and the Inert Gas Building form 
one structural complex. The building is divided into four sections: 

1. The primary sodium storage tank room is a concrete structure comprised of 30 
inch thick cast concrete walls and a 30 inch thick combination pre-cast and 
poured concrete roof. The room contains the three 15,000 gallon primary 
sodium storage tanks. 

2. The cold trap room has 6-foot thick external concrete walls as well as a 6-foot 
thick concrete ceiling. Additionally, the cell has a 4-foot thick internal wall 
separating it from the storage tank room. This room contained the equipment 
necessary to determine and maintain the purity of the primary sodium. 

3. The sodium-potassium (NaK) room is comprised of reinforced concrete floor, 
walls and ceiling and access is provided via a steel door located in the west wall 
of the room and stairway on the east side. The NaK room contained the 
ventilation equipment and the air-to-NaK heat exchanger equipment for the cold 
trap. 

4. The valve control room occupies the second story region of the Sodium 
Building and is constructed of concrete block walls and a steel roof deck 
structure. The valve control room contained the sodium service hand wheels 
and motors for the valves, electric panels supporting the induction heating for 
the piping, and the control panel. 

Survey Area History 

All of the areas within NAB-01 are equally likely to be contaminated as a result of work 
activities performed in the area. The cold trap room is used to process sodium and is controlled 
as a contaminated area. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Transport of radioactive material associated with decommissioning of the 
Sodium Building. 

• Processing activities performed in the cold trap room. 
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Survey Area Name: Sodium Building Designator: NAB-01

Site modifications performed within survey area NAB-01 include:

* A sodium processing chamber was installed in the cold trap room.
* A vestibule was installed at the entrance to the cold trap room.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
A Characterization effort was implemented on September 23, 2008 to include smears, scans and
fixed-point measurements in NAB-01. An ambient correction was achieved by taking shielded
readings at five locations in each room and the Mean of those data was calculated. Tables 7 and
8 represent the results of this survey effort. Smears were taken at each fixed-point location.
Smear results indicated no smear result greater than MDA. One-square meter beta scans were
taken at each fixed-point location. No beta scan indicated greater than background. Gamma
scans were taken in the general areas as well as locations where cracks and wall-to-floor
junctures were present. No gamma scan indicated results greater than background.

Because of ambient levels associated with the sodium storage tanks, scan surveys were not
performed in the tank room at the time of the characterization survey.

Table 7
NAB-01 Characterization Data

Result Result Result
Location (dpm/100cm2 ) Location (dpm/100cm2) Location (dpm/lOOcm2)

TANK ROOM NaK ROOM VALVE ROOM

CHAR-NAB-01-001-F-M 1560 CHAR-NAB-01-021-F-M 2022 CHAR-NAB-01-041-F-M 1878

CHAR-NAB-01-002-F-M 5128 CHAR-NAB-01-022-F-M 3039 CHAR-NAB-01-042-F-M 1642

CHAR-NAB-01-003-F-M 4765 CHAR-NAB-01-023-F-M 1527 CHAR-NAB-01-043-F-M 1806

CHAR-NAB-01-004-F-M 5937 CHAR-NAB-01-024-F-M 1815 CHAR-NAB-01-044-F-M 1787

CHAR-NAB-01-005-F-M 4333 CHAR-NAB-01-025-F-M 1353 CHAR-NAB-01-045-F-M 1744

CHAR-NAB-01-006-F-M 17420 CHAR-NAB-01-026-F-M 1372 CHAR-NAB-01-046-F-M 1649

CHAR-NAB-01-007-F-M 9231 CHAR-NAB-01-027-F-M 2011 CHAR-NAB-01-047-F-M 1613

CHAR-NAB-01-008-F-M 22980 CHAR-NAB-01-028-F-M 2462 CHAR-NAB-01-048-F-M 1791

CHAR-NAB-01-009-F-M 7542 CHAR-NAB-01-029-F-M 1431 CHAR-NAB-01-049-F-M 1715

CHAR-NAB-01-010-F-M 13338 CHAR-NAB-01-030-F-M 1305 CHAR-NAB-01-050-F-M 1791

CHAR-NAB-01-011-F-M 6743 CHAR-NAB-01-031-F-M 1150 CHAR-NAB-01-051-F-M 1835

CHAR-NAB-01-012-F-M 19926 CHAR-NAB-01-032-F-M 1726 CHAR-NAB-01-052-F-M 1671

CHAR-NAB-01-013-F-M 7054 CHAR-NAB-01-033-F-M 1342 CHAR-NAB-01-053-F-M 1249

CHAR-NAB-01-014-F-M 11567 CHAR-NAB-01-034-F-M 1501 CHAR-NAB-01-054-F-M 1376

CHAR-NAB-01-015-F-M 7645 CHAR-NAB-01-035-F-M 1394 CHAR-NAB-01-055-F-M 1383

CHAR-NAB-01-016-F-M 15789 CHAR-NAB-01-036-F-M 1238 CHAR-NAB-01-056-F-M 1220

CHAR-NAB-01-017-F-M 7675 CHAR-NAB-01-037-F-M 1327 CHAR-NAB-01-057-F-M 1260

CHAR-NAB-01-018-F-M 19490 CHAR-NAB-01-038-F-M 1900 CHAR-NAB-01-058-F-M 979
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Survey Area Name: Sodium Building Designator: NAB-Ol 

Site modifications performed within survey area NAB-Ol include: 

• A sodium processing chamber was installed in the cold trap room. 
• A vestibule was installed at the entrance to the cold trap room. 

ScopinglCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
A Characterization effort was implemented on September 23, 2008 to include smears, scans and 
fixed-point measurements in NAB-Ol. An ambient correction was achieved by taking shielded 
readings at five locations in each room and the Mean of those data was calculated. Tables 7 and 
8 represent the results of this survey effort. Smears were taken at each fixed-point location. 
Smear results indicated no smear result greater than MDA. One-square meter beta scans were 
taken at each fixed-point location. No beta scan indicated greater than background. Gamma 
scans were taken in the general areas as well as locations where cracks and wall-to-floor 
junctures were present. No gamma scan indicated results greater than background. 

Because of ambient levels associated with the sodium storage tanks, scan surveys were not 
performed in the tank room at the time of the characterization survey. 

Table 7 
NAB-Ol Characterization Data 

Result Result Result 
Location (dpmllOOcm2) Location (dpmllOOcm2) Location (dpmllOOcm2) 

TANK ROOM NaKROOM VALVE ROOM 

CHAR-NAB-OI-OOI-F-M 1560 CHAR-NAB-OI-021-F-M 2022 CHAR-NAB-OI-041-F-M 1878 

CHAR-NAB-OI-002-F-M 5128 CHAR-NAB-OI-022-F-M 3039 CHAR-NAB-OI-042-F-M 1642 

CHAR-NAB-OI-003-F-M 4765 CHAR-NAB-OI-023-F-M 1527 CHAR-NAB-OI-043-F-M 1806 

CHAR-NAB-OI-004-F-M 5937 CHAR-NAB-OI-024-F-M 1815 CHAR-NAB-OI-044-F-M 1787 

CHAR-NAB-OI-005-F-M 4333 CHAR-NAB-OI-025-F-M 1353 CHAR-NAB-OI-045-F-M 1744 

CHAR-NAB-O 1-006-F-M 17420 CHAR-NAB-O 1-026-F-M 1372 CHAR-NAB-OI-046-F-M 1649 

CHAR-NAB-OI-007-F-M 9231 CHAR-NAB-OI-027-F-M 2011 CHAR-NAB-OI-047-F-M 1613 

CHAR-NAB-OI-008-F-M 22980 CHAR-NAB-OI-028-F-M 2462 CHAR-NAB-OI-048-F-M 1791 

CHAR-NAB-OI-009-F-M 7542 CHAR-NAB-OI-029-F-M 1431 CHAR-NAB-OI-049-F-M 1715 

CHAR-NAB-O 1-01 O-F-M 13338 CHAR-NAB-OI-030-F-M 1305 CHAR-NAB-OI-050-F-M 1791 

CHAR-NAB-OI-OII-F-M 6743 CHAR-NAB-OI-03I-F-M 1150 CHAR-NAB-OI-051-F-M 1835 

CHAR-NAB-OI-012-F-M 19926 CHAR-NAB-OI-032-F-M 1726 CHAR -N AB-O 1-052-F-M 1671 

CHAR-NAB-OI-013-F-M 7054 CHAR-NAB-OI-033-F-M 1342 CHAR-NAB-OI-053-F-M 1249 

CHAR-NAB-OI-014-F-M 11567 CHAR-NAB-OI-034-F-M 1501 CHAR-NAB-OI-054-F-M 1376 

CHAR-NAB-OI-015-F-M 7645 CHAR-NAB-OI-035-F-M 1394 CHAR-NAB-OI-055-F-M 1383 

CHAR-NAB-OI-016-F-M 15789 CHAR-NAB-OI-036-F-M 1238 CHAR-NAB-OI-056-F-M 1220 

CHAR-NAB-OI-017-F-M 7675 CHAR-NAB-O I -037-F-M 1327 CHAR-NAB-OI-OS7-F-M 1260 

CHAR-NAB-OI-018-F-M 19490 CHAR-NAB-OI-038-F-M 1900 CHAR-NAB-OI-058-F-M 979 
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Survey Area Name: Sodium Building Designator: NAB-01

Table 7 (Cont'd)
NAB-01 Characterization Data

Result Result Result
Location (dpm/100cm2) Location (dPnm100ccm 2) Location (dpm/100cm2)

TANK ROOM NaK ROOM VALVE ROOM

CHAR-NAB-01-019-F-M 5634 CHAR-NAB-01-039-F-M 1394 CHAR-NAB-01-059-F-M 1325.

CHAR-NAB-01-020-F-M 5590 CHAR-NAB-01-040-F-M 1601 CHAR-NAB-01-060-F-M 1624

Mean Amb. 6266 Mean Amb. 1150 Mean Amb. 1206

Ct. Mean 9967 Ct. Mean 1645 Ct. Mean 1567

Ct. Median 7593 Ct. Median 1466 Ct. Median 1645

Ct. Std. Dev. 6094 Ct. Std. Dev. 463 Ct. Std. Dev. 256

Table 8
NAB-01 Characterization Data (Mezzanine)

Result
Location (dpmi/100cm2)

MEZZANINE

CHAR-NAB-01-061-F-M 1494

CHAR-NAB-01-062-F-M 1623
CHAR-NAB-01-063-F-M 1512

CHAR-NAB-01-064-F-M 1482

CHAR-NAB-01-065-F-M 1516

CHAR-NAB-01-066-F-M 1538

CHAR-NAB-01-067-F-M 1346

CHAR-NAB-01-068-F-M 1312

CHAR-NAB-01-069-F-M 1438

CHAR-NAB-01-070-F-M 1305

Mean Amb. 972

Ct. Mean 1457

Ct. Median 1488

Ct. Std. Dev. 105
F-M = Fixed measurement

The cold trap room is posted as contaminated. There are still several tasks associated with the
equipment removal in this room; therefore the cold trap room remains a Class 1 area. Additional
survey data will be taken in this room once the components have been removed and remediation
is performed.

Decommissioning

Planned decommissioning activities for NAB-01 include:

S

S

0

Removal of obstructions in the building to allow FSS.
Remediation of contaminated portions of concrete.
Removal of piping.

·. 
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Survey Area Name: Sodium Building 

Result 
Location (dpmllOOcm2) 

TANK ROOM 

CHAR-NAB-O\-O\9-F-M 5634 

CHAR-NAB-O\-020-F-M 5590 

Mean Amb. 6266 

Ct. Mean 9967 

Ct. Median 7593 

Ct. Std. Dev. 6094 

Table 7 (Cont'd) 
NAB-Ol Characterization Data 

Result 
Location (dpmllOOcm2) 

NaKROOM 

CHAR-NAB-O\-039-F-M 1394 

CHAR-NAB-O\-040-F-M 1601 

Mean Amb. 1150 

Ct. Mean 1645 

Ct. Median 1466 

Ct. Std. Dev. 463 

Table 8 

Revision 0 

Designator: NAB-Ol 

Result 
Location (dpmllOOcm2

) 

VALVE ROOM 

CHAR-NAB-O\-059-F-M 1325. 

CHAR-NAB-O\-060-F-M 1624 

Mean Amb. 1206 

Ct. Mean 1567 

Ct. Median 1645 

Ct. Std. Dev. 256 

NAB-Ol Characterization Data (Mezzanine) 
Result 

Location (dpmllOOcni) 

MEZZANINE 

CHAR-NAB-OI-061-F-M 1494 

CHAR-NAB-OI-062-F-M 1623 

CHAR-NAB-OI-063-F-M 1512 

CHAR-NAB-Ol-064-F-M 1482 

CHAR-NAB-OI-065-F-M 1516 

CHAR-NAB-OI-066-F-M 1538 

CHAR-NAB-Ol-067-F-M 1346 

CHAR-NAB-OI-068-F-M 1312 

CHAR-NAB-OI-069-F-M 1438 

CHAR-NAB-OI-070-F-M 1305 

Mean Amb. 972 

Ct. Mean 1457 

Ct. Median 1488 

- Ct. Std. Dev. 105 
F-M = Fixed measurement 

The cold trap room is posted as contaminated. There are still several tasks associated with the 
equipment removal in this room; therefore the cold trap room remains a Class 1 area. Additional 
survey data will be taken in this room once the components have been removed and remediation 
is performed. 

Decommissioning 

Plarmed decommissioning activities for NAB-Ol include: 

• Removal of obstructions in the building to allow FSS. 
• Remediation of contaminated portions of concrete. 
• Removal of piping. 
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Survey Area Name: Sodium Building Designator: NAB-01

* Removal of storage tanks.
0 Removal of the Reaction Chamber and associated piping.

Findings

Survey area NAB-01 is a structure located inside of the Controlled Area and is shown in Figure
10. Survey area NAB-01 is impacted and likely has radioactivity concentrations that range from
levels at, or above, the DCGL in the cold trap room and levels below the DCGL in the other
rooms.

The radionuclide mix likely to be present in NAB-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area NAB-01
are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information, decommissioning activities performed and planned, NAB-
01 is classified as follows:

* Cold trap room is a Class 1 Survey Area including the floor and up to six feet on the
walls.

" All other areas are classified as Class 2 areas.
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Survey Area Name: Sodium Building Designator: NAB-Ol 

• Removal of storage tanks. 
• Removal of the Reaction Chamber and associated piping. 

Findings 

Survey area NAB-01 is a structure located inside of the Controlled Area and is shown in Figure 
10. Survey area NAB-01 is impacted and likely has radioactivity concentrations that range from 
levels at, or above, the DCGL in the cold trap room and levels below the DCGL in the other 
rooms. 

The radionuclide mix likely to be present in NAB-01 includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area NAB-01 
are Co-60, Cs-137, Sr-90 and H-3. 

As a result of historical information, decommissioning activities performed and planned, NAB-
01 is classified as follows: 

• Cold trap room is a Class 1 Survey Area including the floor and up to six feet on the 
walls. 

• All other areas are classified as Class 2 areas. 
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Figure 10

Survey Area NAB-O1
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Figure 10 

Survey Area NAB-Ol 

Revision 0 

Designator: NAB-Ol 
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Figure 11

Exterior of NAB-01 and Reaction Chamber
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Figure 11 

Exterior of NAB-Ol and Reaction Chamber 
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Survey Area Name: Ventilation Building Designator: VNB-01

Survey Area Description

The Ventilation Building consists of a steel reinforced concrete floor with concrete block walls.
The roof consists of a structural steel framework covered by corrugated steel. The Ventilation
Building housed equipment for the Reactor Building Ventilation System including the supply
and exhaust blowers, valves for water supply to the under floor cooling heat exchangers, a
control panel, Freon refrigeration equipment for above floor cooling, and space for future
equipment additions, such as dehumidifiers. The restricted area fence has been modified to
extend past the east doors of the building.

Survey Area History

During plant operation the building was not used for handling of radioactive materials, therefore
no shielding was provided for the structure. Subsequent demolition activities resulted in the
removal of all equipment and piping as well as the plugging of the floor drains. The building is
currently used for the storage of miscellaneous materials and equipment, some of which are
internally contaminated.

All of the areas within VNB-01 are equally likely to be contaminated as a result of work
activities performed in the area and as indicated by previous surveys and events.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

" Transport of radioactive material associated with decommissioning of the adjoining
structures.

* Sodium fire that occurred on May 20, 2008 in the basement of the Reactor Building.

Site modifications performed within survey area VNB-01 include:

• Removal of all the ventilation components contained within the building.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
A Characterization effort was implemented on September 16, 2008 to include smears, scans and
fixed-point measurements in VNB-01. An ambient correction was achieved by taking shielded
readings at five locations within the survey area and the Mean of those data was calculated.
Table 9 represents the results of this survey effort. Smears were taken at each fixed-point
location. Smear results indicated no smear result greater than MDA. One-square meter beta
scans were taken at each fixed-point location. No beta scan indicated greater than background.
Gamma scans were taken in the general areas as well as locations where cracks and wall-to-floor
junctures were present. No gamma scan indicated greater than background.
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Survey Area Description 

The Ventilation Building consists of a steel reinforced concrete floor with concrete block walls. 
The roof co~sists of a structural steel framework covered by corrugated steel. The Ventilation 
Building housed equipment for the Reactor Building Ventilation System including the supply 
and exhaust blowers, valves for water supply to the under floor cooling heat exchangers, a 
control panel, Freon refrigeration equipment for above floor cooling, and space for future 
equipment additions, such as dehumidifiers. The restricted area fence has been modified to 
extend past the east doors of the building. 

Survey Area History 

During plant operation the building was not used for handling of radioactive materials, therefore 
no shielding was provided for the structure. Subsequent demolition activities resulted in the 
removal of all equipment and piping as well as the plugging of the floor drains. The building is 
currently used for the storage of miscellaneous materials and equipment, some of which are 
internally contaminated. 

All of the areas within VNB-01 are equally likely to be contaminated as a result of work 
activities performed in the area and as indicated by previous surveys and events. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Transport of radioactive material associated with decommissioning of the adjoining 
structures. 

• Sodium fire that occurred on May 20, 2008 in the basement of the Reactor Building. 

Site modifications performed within survey area VNB-O 1 include: 

• Removal of all the ventilation components contained within the building. 

ScopinglCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
A Characterization effort was implemented on September 16, 2008 to include smears, scans and 
fixed-point measurements in VNB-Ol. An ambient correction was achieved by taking shielded 
readings at five locations within the survey area and the Mean of those data was calculated. 
Table 9 represents the results of this survey effort. Smears were taken at each fixed-point 
location. Smear results indicated no smear result greater than MDA. One-square meter beta 
scans were taken at each fixed-point location. No beta scan indicated greater than background. 
Gamma scans were taken in the general areas as well as locations where cracks and wall-to-floor 
junctures were present. No gamma scan indicated greater than background. 
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Survey Area Name: Ventilation Building Designator: VNB-01

Table 9
VNB-01 Characterization Data

Result Result
Location (dpm/100cm 2) Location (dpm/IOOcm 2)

CHAR-VNB-01-001-F-M 1471 CHAR-VNB-01-011-F-M 1142

CHAR-VNB-01-002-F-M 1098 CHAR-VNB-01-012-F-M 1431

CHAR-VNB-01-003-F-M 1712 CHAR-VNB-01-013-F-M 1778

CHAR-VNB-01-004-F-M 1357 CHAR-VNB-01-014-F-M 1527

CHAR-VNB-01-005-F-M 1494 CHAR-VNB-01-015-F-M 1187

CHAR-VNB-01-006-F-M 1290 CHAR-VNB-01-016-F-M 1268

CHAR-VNB-01-007-F-M 1235 CHAR-VNB-01-017-F-M 1120

CHAR-VNB-01-008-F-M 1109 CHAR-VNB-01-018-F-M 1616

CHAR-VNB-01-009-F-M 1471 CHAR-VNB-01-019-F-M 1445

CHAR-VNB-01-010-F-M 1165 CHAR-VNB-01-020-F-M 1401

Mean Amb. 1130

Ct. Mean 1366

Ct. Median 1379

Ct. Std. Dev. 203
F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for VNB-01 include:

* Any obstructions within survey area VNB-01 will be removed to allow Final Status
Surveys.

Findings

Survey area VNB-01 is a structure located inside of the RRA portion of the site and is shown in
Figure 12. Survey area VNB-01 is impacted and likely has radioactivity concentrations that
range from levels at, or above, the DCGL in the floor areas and walls up to a height of six feet,
and levels less than the DCGL on the walls above six feet and ceiling.

The radionuclide mix likely to be present in VNB-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area VNB-01
are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information, decommissioning activities performed and planned, VNB-
01 is classified as follows:

* The floor and the walls up to a height of six feet are classified as a Class. 1 Survey
Area.

* The walls above six feet and ceiling are classified as a Class 2 Survey Area.
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Survey Area Name: Ventilation Building Designator: VNB-Ol 

Table 9 
VNB-Ol Characterization Data 

Result Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

CHAR-VNB-OI-00I-F-M " 1471 CHAR-VNB-OI-0II-F-M 1142 

CHAR -VNB-O 1-002-F-M 1098 CHAR-VNB-OI-012-F-M 1431 

CHAR-VNB-OI-003-F-M 1712 CHAR-VNB-OI-013-F-M 1778 

CHAR-VNB-OI-004-F-M 1357 CHAR-VNB-OI-014-F-M 1527 

CHAR -VNB-O 1-005 -F-M 1494 CHAR-VNB-OI-015-F-M 1187 

CHAR -VNB-O 1-006-F-M 1290 CHAR-VNB-OI-016-F-M 1268 

CHAR -VNB-O 1-007 -F-M 1235 CHAR-VNB-OI-017-F-M 1120 

CHAR -VNB-O 1-008-F-M 1109 CHAR-VNB-OI-018-F-M 1616 

CHAR -VNB-O 1-009-F-M 1471 CHAR-VNB-OI-019-F-M 1445 

CHAR -VNB-O 1-0 10-F-M 1165 CHAR-VNB-OI-020-F-M 1401 

Mean Amb. 1130 

Ct. Mean 1366 

Ct. Median 1379 

Ct. Std. Dev. 203 
F-M = Fixed measurement 

Decommissioning 

Planned decommissioning activities for VNB-01 include: 

• Any obstructions within survey area VNB-01 will be removed to allow Final Status 
Surveys. 

Findings 

Survey area VNB-O 1 is a structure located inside of the RRA portion of the site and is shown in 
Figure 12. Survey area VNB-01 is impacted and likely has radioactivity concentrations that 
range from levels at, or above, the DCGL in the floor areas and walls up to a height of six feet, 
and levels less than the DCGL on the walls above six feet and ceiling. 

The radionuclide mix likely to be present in VNB-01 includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area VNB-01 
are Co-60, Cs-137, Sr-90 and H-3. 

As a result of historical information, decommissioning activities performed and planned, VNB-
01 is classified as follows: 

• The floor and the walls up to a height of six feet are classified as a Class. 1 Survey 
Area. 

• The walls above six feet and ceiling are classified as a Class 2 Survey Area. 
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Figure 12

Survey Area VNB-01
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Figure 13

Exterior of VNB-01
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Survey Area Name: Sodium Tunnel Designator: NAT-01

Survey Area Description

The Sodium Tunnel consists of a subsurface reinforced concrete structure lined with a ¼/" thick
carbon steel plate. The tunnel runs from the northwest comer of the Reactor Building annulus to
the Cold Trap Room of the Sodium Building. The structure contained some of the primary
sodium service system piping and was heated by a 60 cycle induction heating system replacing
heat losses when the piping was at 400 degrees Fahrenheit with a 100 degree Fahrenheit ambient
temperature. Access to this tunnel is via one of two manholes located between the Cold Trap
Room and the Trestleway.

Survey Area History

All of the areas within NAT-01 are equally likely to be contaminated as a result of work
activities performed in the area and as indicated by previous surveys.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Any contamination encountered during the removal of piping within NAT-01.

Site modifications performed within survey area NAT-01 include:

" Removed the interior wall.
" Reacted sodium residues in the piping.
* Performed asbestos abatement and removed some of the shield pipe before sodium

residue cleaning.
" The installed piping is now used to transfer contaminated liquid between the Reactor

Building and the Sodium Building.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
A Characterization effort was implemented in October 6, 2008 to include smears, scans and
fixed-point measurements in NAT-01. An ambient correction was achieved by taking shielded
readings at five locations in the sodium tunnel and the Mean of those data was calculated. Table
10 represents the results of this survey effort. Smears were taken at each fixed-point location.
Smear results indicated no smear result greater than MDA. One-square meter beta scans were
taken at each fixed-point location. No beta scan indicated greater than background. No gamma
scans were performed during characterization due to obstructions present in the survey area.

., 
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Survey Area Name: Sodium Tunnel Designator: NAT -01 

Survey Area Description 

The Sodium Tunnel consists of a subsurface reinforced concrete structure lined with a 1,4" thick 
carbon steel plate. The tunnel runs from the northwest corner of the Reactor Building annulus to 
the Cold Trap Room of the Sodium Building. The structure contained some of the primary 
sodium service system piping and was heated by a 60 cycle induction heating system replacing 
heat losses when the piping was at 400 degrees Fahrenheit with a 100 degree Fahrenheit ambient 
temperature. Access to this tunnel is via one of two manholes located between the Cold Trap 
Room and the Trestleway. 

Survey Area History 

All of the areas within NAT-O! are equally likely to be contaminated as a result of work 
activities performed in the area and as indicated by previous surveys. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Any contamination encountered during the removal of piping within NAT-OI. 

Site modifications performed within survey area NAT-Ol include: 

• Removed the interior wall. 
• Reacted sodium residues in the piping. 
• Performed asbestos abatement and removed some of the shield pipe before sodium 

residue cleaning. 
• The installed piping is now used to transfer contaminated liquid between the Reactor 

Building and the Sodium Building. . 

ScopingiCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
A Characterization effort Wps implemented in October 6, 2008 to include smears, scans and 
fixed-point measurements in NAT-Ol. An ambient correction was achieved by taking shielded 
readings at five locations in the sodium tunnel and the Mean of those data was calculated. Table 
10 represents the results of this survey effort. Smears were taken at each fixed-point location. 
Smear results indicated no smear result greater than MDA. One-square meter beta scans were 
taken at each fixed-point location. No beta scan indicated greater than background. No gamma 
scans were performed during characterization due to obstructions present in the survey area. 
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Survey Area Name: Sodium Tunnel Designator: NAT-01

Table 10
NAT-01 Characterization Data

Result Result
Location (dpm/100cm 2) Location (dpmlOOcm 2)

CHAR-NAT-01-001-F-M 2754 CHAR-NAT-01-011-F-M 5423

CHAR-NAT-01-002-F-M 1616 CHAR-NAT-01-012-F-M 4255

CHAR-NAT-01-003-F-M 1641 CHAR-NAT-01-013-F-M 4721

CHAR-NAT-01-004-F-M 1116 CHAR-NAT-01-014-F-M 2030

CHAR-NAT-01-005-F-M 898 CHAR-NAT-01-015-F-M 3508

CHAR-NAT-01-006-F-M 643 CHAR-NAT-01-016-F-M 2033

CHAR-NAT-01-007-F-M 2281 CHAR-NAT-01-017-F-M 3804

CHAR-NAT-01-008-F-M 3619 CHAR-NAT-01-018-F-M 1782

CHAR-NAT-01-009-F-M 2643 CHAR-NAT-01-019-F-M 3538

CHAR-NAT-01-010-F-M 1641 CHAR-NAT-01-020-F-M 1885

Mean Amb. 3030

Ct. Mean 2592

Ct. Median 2157

Ct. Std. Dev. 1320

F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for NAT-01 include:

0 The removal of all piping within the sodium tunnel.

Findings

Survey area NAT-01 is a structure located inside the Controlled Area and is shown in Figure 16.

Survey area NAT-01 is impacted and likely has radioactivity concentrations less than the DCGL.
The radionuclide mix likely to be present in NAT-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area NAT-01
are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information, decommissioning activities performed and planned, NAT-
01 is classified as a Class 2 Survey Area.
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Survey Area Name: Sodium Tunnel Designator: NAT -01 

Table 10 
NAT -01 Characterization Data 

Result Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

CHAR-NAT-01-001-F-M 2754 CHAR-NAT-01-0l1-F-M 5423 

CHAR-NAT-01-002-F-M 1616 CHAR-NAT-01-012-F-M 4255 

CHAR-NAT-Ol-003-F-M 1641 CHAR-NAT-01-013-F-M 4721 

CHAR-NAT-01-004-F-M 1116 CHAR-NAT-01-014-F-M 2030 

CHAR-NAT-01-005-F-M 898 CHAR-NAT-01-015-F-M 3508 

CHAR-NAT-01-006-F-M 643 CHAR-NAT-01-016-F-M 2033 

CHAR-NAT-01-007-F-M 2281 CHAR-NAT-01-017-F-M 3804 

CHAR-NAT-01-008-F-M 3619 CHAR-NAT-01-018-F-M 1782 

CHAR-NAT-01-009-F-M 2643 CHAR-NAT-01-019-F-M 3538 

CHAR-NAT-01-010-F-M 1641 CHAR-NAT-01-020-F-M 1885 

Mean Amb. 3030 

Ct. Mean 2592 

Ct. Median 2157 

Ct. Std. Dev. 1320 
F-M = Fixed measurement 

Decommissioning 

Planned decommissioning activities for NAT-01 include: 

• The removal of all piping within the sodium tunnel. 

Findings 

Survey area NAT-01 is a structure located inside the Controlled Area and is shown in Figure 16. 

Survey area NAT-01 is impacted and likely has radioactivity concentrations less than the DCGL. 
The radionuclide mix likely to be present in NAT-01 includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area NAT-01 
are Co-60, Cs-137, Sr-90 and H-3. . 

As a result of historical information, decommissioning activities performed and planned, NAT-
01 is classified as a Class 2 Survey Area. 
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Figure 14

Survey Area NAT-01
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Sodium Tunnel Interior
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Survey Area Name: East Sodium Gallery Designator: ESG-01

Survey Area Description

The east sodium gallery consists of three chambers (North, Center and South) which held the
secondary sodium lines. Access to the three east sodium gallery chambers is via horizontal steel
doors just above ground level. The east sodium gallery's walls and base slab are of conventional
reinforced concrete construction resting on concrete filled pilasters. The roof is constructed of
an 8 inch thick precast concrete slab covered with a 10 inch thick concrete layer all of which is
beneath approximately 5 feet of earth. Included in this area is the Fission Product Detector
(FPD) Building. The FPD building is located due east of the reactor building, directly above the
East Sodium gallery (north chamber). This is a small partially buried room; a portion of it below
ground level, which contained the gaseous fission product detector and piping. Access to the
FPD building is through a manhole in the roof of the building. The building is constructed of
steel reinforced concrete.

Survey Area History

The east gallery supplied the No. 1 and 2 steam generators. The gaseous FPD monitored the
fission product concentration to detect the failure of a fuel element. The FPD received primary
argon cover gas samples from the reactor vessel and the No. 1 and No. 3 primary pump tanks.
All of the areas within ESG-01 are equally likely to be contaminated as a result of work activities
performed in the area and as indicated by previous surveys.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

0 Any contamination encountered during the removal of piping within ESG-01.

Site modifications performed within survey area ESG-01 include:

* Removed the FPD vapor trap and associated equipment.
" Removed part of the piping in the FPD building.
" Performed asbestos abatement.
" The secondary sodium piping has been rinsed to remove residual caustic.
" The secondary sodium piping was cut at the Reactor Building and the sodium gallery

ends during the original decommissioning, and plates were welded over both ends.
* Portions of the interior walls between the chambers were removed.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
A Characterization effort was implemented on October 13, 2008 to include smears, scans and
fixed-point measurements in ESG-01. An ambient correction was achieved by taking shielded
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Survey Area Description 

The east sodium gallery consists of three chambers (North, Center and South) which held the 
secondary sodium lines. Access to the three east sodium gallery chambers is via horizontal steel 
doors just above ground level. The east sodium gallery's walls and base slab are of conventional 
reinforced concrete construction resting on concrete filled pilasters. The roof is constructed of 
an 8 inch thick precast concrete slab covered with a 10 inch thick concrete layer all of which is 
beneath approximately 5 feet of earth. Included in this area is the Fission Product Detector 
(FPD) Building. The FPD building is located due east of the reactor building, directly above the 
East Sodium gallery (north chamber). This is a small partially buried room; a portion of it below 
ground level, which contained the gaseous fission product detector and piping. Access to the 
FPD building is through a manhole in the roof of the building. The building is constructed of 
steel reinforced concrete. 

Survey Area History 

The east gallery supplied the No.1 and 2 steam generators. The gaseous FPD monitored the 
fission product concentration to detect the failure of a fuel element. The FPD received primary 
argon cover gas samples from the reactor vessel and the No.1 and No.3 primary pump tanks. 
All of the areas within ESG-Ol are equally likely to be contaminated as a result of work activities 
performed in the area and as indicated by previous surveys. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Any contamination encountered during the removal of piping within ESG-Ol. 

Site modifications performed within survey area ESG-Ol include: 

• Removed the FPD vapor trap and associated equipment. 
• Removed part of the piping in the FPD building. 
• Performed asbestos abatement. 
• The secondary sodium piping has been rinsed to remove residual caustic. 
• The secondary sodium piping was cut at the Reactor Building andthe sodium gallery 

ends during the original decommissioning, and plates were welded over both ends. 
• Portions of the interior walls between the chambers were removed. 

Scoping/Characterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
A Characterization effort was implemented on October 13, 2008 to include smears, scans and 
fixed-point measurements in ESG-Ol. An ambient correction was achieved by taking shielded 
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Survey Area Name: East Sodium Gallery Designator: ESG-O1

readings at five locations inside the east sodium gallery and the Mean of those data was
calculated.

Table 11 represents the results of this survey effort. Smears were taken at each fixed-point
location. Smear results indicated no smear result greater than MDA. One-square meter beta
scans were taken at each fixed-point location. No beta scanindicated greater than background.
Gamma scans were taken in the general areas as well as locations where cracks and wall-to-floor
junctures were present. No gamma scan indicated results greater than background.

Table 11
ESG-01 Characterization Data
Result Result

Location (dpm/100cm 2) Location (dpm/100cm 2)

EAST SODIUM GALLERY FISSION PRODUCT DETECTOR (FPD) BLDG.

CHAR-ESG-01-001-F-M 1124 CHAR-ESG-01-021-F-M 1009

CHAR-ESG-01-002-F-M 1098 CHAR-ESG-01-022-F-M 983

CHAR-ESG-01-003-F-M 1046 CHAR-ESG-01-023-F-M 965

CHAR-ES G-01-004-F-M 1031 CHAR-ESG-01-024-F-M 1113

CHAR-ESG-01-005-F-M 950 CHAR-ESG-01-025-F-M 1020

CHAR-ESG-01-006-F-M 1043 CHAR-ESG-01-026-F-M 987

CHAR-ESG-01-007-F-M 1216 CHAR-ESG-01-027-F-M 773

CHAR-ESG-01-008-F-M 1468 CHAR-ESG-01-028-F-M 1227

CHAR-ESG-01-009-F-M 1338 CHAR-ESG-01-029-F-M 1320

CHAR-ESG-01-010-F-M 1357 CHAR-ESG-01-030-F-M 1486

CHAR-ESG-01-011-F-M 1194

CHAR-ESG-01-012-F-M 1068

CHAR-ESG-01-013-F-M 1153

CHAR-ESG-01-014-F-M 1201

CHAR-ESG-01-015-F-M 1105

CHAR-ESG-01-016-F-M 1187

CHAR-ESG-01-017-F-M 1582

CHAR-ESG-01-018-F-M 1364

CHAR-ESG-01-019-F-M 1201

CHAR-ESG-01-020-F-M 1209

Mean Amb. 1107 Mean Amb. 768

Ct. Mean 1197 Ct. Mean 1088

Ct. Median 1190 Ct. Median 1015

Ct. Std. Dev. 158 Ct. Std. Dev. 205
F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for ESG-01 include:

0 All obstructions will be removed within ESG-01 to allow the performance of Final Status
Surveys.
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readings at five locations inside the east sodium gallery and the Mean of those data was 
calculated. 

Table 11 represents the results of this survey effort. Smears were taken at each fixed-point 
location. Smear results indicated no smear result greater than MDA. One-square meter beta 
scans were taken at each fixed-point location. No beta scan indicated greater than background. 
Gamma scans were taken in the general areas as well as locations where cracks and wall-to-floor 
junctures were present. No gamma scan indicated results greater than background. 

Table 11 
ESG-Ol Characterization Data 
Result Result 

Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

EAST SODIUM GALLERY FISSION PRODUCT DETECTOR (FPD) BLDG. 

CHAR-ESG-01-001-F-M 1124 CHAR-ESG-01-021-F-M 1009 

CHAR-ESG-01-002-F-M 1098 CHAR-ESG-01-022-F-M 983 

CHAR-ESG-01-003-F-M 1046 CHAR-ESG-01-023-F-M 965 

CHAR-ESG-01-004-F-M 1031 CHAR -ESG-O 1-024-F-M 1113 

CHAR-ESG-01-005-F-M 950 CHAR-ESG-01-025-F-M 1020 

CHAR-ESG-01-006-F-M 1043 CHAR-ESG-OI-026-F-M 987 

CHAR-ESG-OI-007-F-M 1216 CHAR-ESG-OI-027-F-M 773 

CHAR-ESG-OI-008-F-M 1468 CHAR-ESG-OI-028-F-M 1227 

CHAR-ESG-OI-009-F-M 1338 CHAR-ESG-01-029-F-M 1320 

CHAR-ESG-01-010-F-M 1357 CHAR-ESG-0l-030-F-M 1486 

CHAR-ESG-OI-011-F-M 1194 

CHAR-ESG-01-012-F-M 1068 

CHAR-ESG-01-013-F-M 1153 

CHAR-ESG-01-014-F-M 1201 

CHAR-ESG-01-015-F-M 1105 

CHAR-ESG-01-0 16-F-M 1187 

CHAR-ESG-01-017-F-M 1582 

CHAR-ESG-01-018-F-M 1364 

CHAR-ESG-01-019-F-M 1201 

CHAR-ESG-OI-020-F-M 1209 

Mean Amb. 1107 Mean Amb. 768 

Ct. Mean 1197 Ct. Mean 1088 

Ct. Median 1190 Ct. Median 1015 

Ct. Std. Dev. 158 Ct. Std. Dev. 205 
F-M = FIxed measurement 

Decommissioning 

Planned decommissioning activities for ESG-Ol include: 

• All obstructions will be removed within ESG-O 1 to allow the performance of Final Status 
Surveys. 
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Survey Area Name: East Sodium Gallery Designator: ESG-01

a Removal of all piping.

Findings

Survey area ESG-01 is a structure located inside the Controlled Area and is shown in Figure 16.

Survey area ESG-01 is impacted and likely has radioactivity concentrations less than the DCGL.
The radionuclide mix likely to be present in ESG-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area ESG-01
are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information, decommissioning activities performed and planned, ESG-01
is classified as a Class 2 Survey Area.
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Survey Area Name: East Sodium Gallery Designator: ESG-Ol 

• Removal of all piping. 

Findings 

Survey area ESG-Ol is a structure located inside the Controlled Area and is shown in Figure 16. 

Survey area ESG-Ol is impacted and likely has radioactivity concentrations less than the DCGL. 
The radio nuclide mix likely to be present in ESG-Ol includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area ESG-O 1 
are Co-60, Cs-137, Sr-90 and H-3. 

As a result of historical information, decommissioning activities performed and planned, ESG-Ol 
is classified as a Class 2 Survey Area. 
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Survey Area ESG-01
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Survey Area ESG-Ol 
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Figure 17

Exploded view of ESG-01
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Exploded view of ESG-Ol 
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Survey Area Name: West Sodium Gallery Designator: WSG-01

Survey Area Description

The west sodium gallery consists of two chambers (north and south) which held the secondary
sodium lines. Access to the south compartment of the west sodium gallery chamber is via a
horizontal steel door just above ground level. Access to the north compartment is via a tunnel
from the Reactor Building annulus or a horizontal door which was sealed with a steel plate,
concrete and stone fill to prevent water intrusion. The west sodium gallery's walls and base slab
are of conventional concrete resting on concrete filled pilasters.

Survey Area History

The west gallery supplied the No. 3 steam generator. All of the areas within WSG-01 are equally
likely to be contaminated as a result of work activities performed in the area and as indicated by
previous surveys.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

0 Any contamination encountered during the removal of piping within WSG-01.

Site modifications performed within survey area WSG-01 include:

* Asbestos abatement.
" Removal of material sealing the entrance to the north chamber.
" Rinsing of secondary sodium piping.
" Opening of the sealed entrance
" Removal of various piping

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
A Characterization effort was implemented on October 16, 2008 to include smears, scans and
fixed-point measurements in WSG-01. An ambient correction was achieved by taking shielded
readings at five locations inside the west sodium gallery and the Mean of those data was
calculated. Table 12 represents the results of this survey effort. Smears were taken at each
fixed-point location. Smear results indicated no smear result greater than MDA. One-square
meter beta scans were taken at each fixed-point location. No beta scan indicated results greater
than background. Gamma scans were taken in the general areas as well as locations where
cracks and wall-to-floor junctures were present. No gamma scan indicated results greater than
background.
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Survey Area Name: West Sodium Gallery Designator: WSG-Ol 

Survey Area Description 

The west sodium gallery consists of two chambers (north and south) which held the secondary 
sodium lines. Access to the south compartment of the west sodium gallery chamber is via a 
horizontal steel door just above ground level. Access to the north compartment is via a tunnel 
from the Reactor Building annulus or a horizontal door which was sealed with a steel plate, 
concrete and stone fill to prevent water intrusion. The west sodium gallery's walls and base slab 
are of conventional concrete resting on concrete filled pilasters. 

Survey Area History 

The west gallery supplied the No.3 steam generator. All of the areas within WSG-01 are equally 
likely to be contaminated as a result of work activities performed in the area and as indicated by 
previous surveys. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Any contamination encountered during the removal of piping within_WSG-O 1. 

Site modifications performed within survey area WSG-O 1 include: 

• Asbestos abatement. 
• Removal of material sealing the entrance to the north chamber. 
• Rinsing of secondary sodium piping. 
• Opening of the sealed entrance 
• Removal of various piping 

ScopinglCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
A Characterization effort was implemented on October 16, 2008 to include smears, scans and 
fixed-point measurements in WSG-Ol. An ambient correction was achieved by taking shielded 
readings at five locations inside the west sodium gallery and the Mean of those data was 
calculated. Table 12 represents the results of this survey effort. Smears were taken at each 
fixed-point location. Smear results indicated no smear result greater than MDA. One-square 
meter beta scans were taken at each fixed-point location. No beta scan indicated results greater 
than background. Gamma scans were taken in the general areas as well as locations where 
cracks and wall-to-floor junctures were present. No gamma scan indicated results greater than 
background. 
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Survey Area Name: West Sodium Gallery Designator: WSG-01

Table 12
WSG-01 Characterization Data

Result Result
Location (dpm/100cm 2) Location (dprn/100cm2)

CHAR-WSG-01-001-F-M 1172 CHAR-WSG-01-011-F-M 1043

CHAR-WSG-01-002-F-M 1231 CHAR-WSG-01-012-F-M 1046

CHAR-WSG-01-003-F-M 1150 CHAR-WSG-01-013-F-M 1109

CHAR-WSG-01-004-F-M 1190 CHAR-WSG-01-014-F-M 1198

CHAR-WSG-0 1-005-F-M 1283 CHAR-WSG-01-015-F-M 1264

CHAR-WSG-01-006-F-M 1264 CHAR-WSG-01-016-F-M 909

CHAR-WSG-01-007-F-M 1253 CHAR-WSG-01-017-F-M 1153

CHAR-WSG-01-008-F-M 1238 CHAR-WSG-01-018-F-M 991

CHAR-WSG-01-009-F-M 1102 CHAR-WSG-01-019-F-M 1079

CHAR-WSG-01-01 0-F-M 1057 CHAR-WSG-01-020-F-M 1179

Mean Amb. 654

Ct. Mean 1146

Ct. Median 1163

Ct. Std. Dev. 102
F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for WSG-01 include:

* Removal of all piping.

Findings

Survey area WSG-01 is a structure located inside the Controlled Area and is shown in Figure 18.

Survey area WSG-01 is impacted and likely has radioactivity concentrations less than the DCGL.

The radionuclide mix likely to be present in WSG-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area WSG-01
are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information, decommissioning activities performed and planned, WSG-
01 is classified as a Class 2 Survey Area.
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Survey Area Name: West Sodium Gallery 

Table 12 
WSG-01 Characterization Data 

Result 
Location (dprn/lOOcm2) Location 

CHAR-WSG-01-001-F-M 1172 CHAR-WSG-01-011-F-M 

CHAR-WSG-01-002-F-M 1231 CHAR-WSG-01-012-F-M 

CHAR-WSG-01-003-F-M 1150 CHAR-WSG-01-013-F-M 

CHAR-WSG-01-004-F-M 1190 CHAR-WSG-01-014-F-M 

CHAR-WSG-01-005-F-M 1283 CHAR-WSG-01-015-F-M 

CHAR-WSG-01-006-F-M 1264 CHAR-WSG-01-016-F-M 

CHAR-WSG-01-007-F-M 1253 CHAR-WSG-01-017-F-M 

CHAR-WSG-01-008-F-M 1238 CHAR-WSG-01-018-F-M 

CHAR-WSG-01-009-F-M 1102 CHAR-WSG-01-019-F-M 

CHAR-WSG-01-01O-F-M 1057 CHAR-WSG-01-020-F-M 

Mean Amb. 

Ct. Mean 

Ct. Median 

Ct. Std. Dev. 
F-M = Fixed measurement 

Decommissioning 

Planned decommissioning activities for WSG-Ol include: 

• Removal of all piping. 

Findings 
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Survey area WSG-Ol is a structure located inside the Controlled Area and is shown in Figure 18. 

Survey area WSG-Ol is impacted and likely has radioactivity concentrations less than the DCGL. 

The radionuclide mix likely to be present in WSG-Ol includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area WSG-Ol 
are Co-60, Cs-137, Sr-90 and H-3. 

As a result of historical information, decommissioning activities performed and planned, WSG-
01 is classified as a Class 2 Survey Area. 
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Figure 18
Survey Area WSG-01
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Figure 19
WSG-01 Exploded View
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Survey Area Name: West Sodium Gallery 

Figure 19 
WSG-01 Exploded View 
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Survey Area Name: Waste Gas Building Designator: WGB-01

Survey Area Description

The Waste Gas Building housed the waste gas disposal system that removed waste gases from
the plant by a process which included storage until the gases decayed to a suitable level, dilution
below the maximum permissible concentration in air and dispersion into the atmosphere through
a stack. Piping, valves, and mechanical equipment were housed in chambers below grade; the
holdup tanks were housed above grade in shielded cells of the building. Piping transported the
waste gas to the FARB where it exited to the atmosphere via a waste gas stack. The holdup tank
chambers are inside the Fermi 1 Controlled Area, while the below grade chamber and the grade
level valve operating room are outside the Fermi 1 Controlled Area boundary. Construction of
the Waste Gas Building includes reinforced concrete walls 12-18 inches thick, with the exception
of the concrete block walled valve room. The roof is constructed of reinforced concrete 2 feet
thick.

Survey Area History

All of the areas within WGB-01 are equally likely to be contaminated as a result of work
activities performed in the area and as indicated by previous surveys.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Any contamination encountered during the removal of piping within WGB-01.

Site modifications performed within survey area WGB-01 include:

* The majority of original components have been removed from inside the building.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities. A
Characterization was implemented on October 1, 2008 to include smears, scans and fixed-point
measurements in WGB-01. An ambient correction was achieved by taking shielded readings at
five locations in each room and the Mean of those data was calculated. Tables 13 and 14
represent the results of this survey effort. Smears were taken at each fixed-point location. Smear
results indicated no smear result greater than MDA. One-square meter beta scans were taken at
each fixed-point location. No beta scan indicated greater than background. Gamma scans were
taken in the general areas as well as locations where cracks and wall-to-floor junctures were
present. No gamma scan indicated greater than background.

Fermi 1 HIstorical Site Assessment - Volume II Revision 0 

Survey Area Name: Waste Gas Building Designator: WGB-Ol 

Survey Area Description 

The Waste Gas Building housed the waste gas disposal system that removed waste gases from 
the plant by a process which included storage until the gases decayed to a suitable level, dilution 
below the maximum permissible concentration in air and dispersion into the atmosphere through 
a stack. Piping, valves, and mechanical equipment were housed in chambers below grade; the 
holdup tanks were housed above grade in shielded cells of the building. Piping transported the 
waste gas to the FARB where it exited to the atmosphere via a waste gas stack. The holdup tank 
chambers are inside the Fermi 1 Controlled Area, while the below grade chamber and the grade 
level valve operating room are outside the Fermi 1 Controlled Area boundary. Construction of 
the Waste Gas Building includes reinforced concrete walls 12-18 inches thick, with the exception 
of the concrete block walled valve room. The roof is constructed of reinforced concrete 2 feet 
thick. 

Survey Area History 

All of the areas within WGB-01 are equally likely to be contaminated as a result of work 
activities performed in the area and as indicated by previous surveys. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Any contamination encountered during the removal of piping within WGB-Ol. 

Site modifications performed within survey area WGB-01 include: 

• The majority of original components have been removed from inside the building. 

ScopinglCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. A 
Characterization was implemented on October 1, 2008 to include smears, scans and fixed-point 
measurements in WGB-01. An ambient correction was achieved by taking shielded readings at 
five locations in each room and the Mean of those data was calculated. Tables 13 and 14 
represent the results of this survey effort. Smears were taken at each fixed-point location. Smear 
results indicated no smear result greater than MDA. One-square meter beta scans were taken at 
each fixed-point location. No beta scan indicated greater than background. Gamma scans were 
taken in the general areas as well as locations where cracks and wall-to-floor junctures were 
present. No gamma scan indicated greater than background. 
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Survey Area Name: Waste Gas Building Designator: WGB-O1

Table 13
WGB-01 Characterization Data

Result Result Result
Location (dpm/100cm 2) Location (dpm/100cm 2) Location (dpm/100cm2)

TANK ROOM 1 TANK ROOM 2 VALVE ROOM

CHAR-WGB-01-021-F-M 1571 CHAR-WGB-01-031-F-M 1601 CHAR-WGB-01-041-F-M 1360

CHAR-WGB-01-022-F-M 1667 CHAR-WGB-01-032-F-M 1608 CHAR-WGB-01-042-F-M 1564

CHAR-WGB-01-023-F-M 1630 CHAR-WGB-01-033-F-M 1604 CHAR-WGB-01-043-F-M 1287

CHAR-WGB-01-024-F-M 1630 CHAR-WGB-01-034-F-M 1689 CHAR-WGB-01-044-F-M 1409

CHAR-WGB-01-025-F-M 1590 CHAR-WGB-01-035-F-M 1571 CHAR-WGB-01-045-F-M 1231

CHAR-WGB-01-026-F-M 1538 CHAR-WGB-01-036-F-M 1516 CHAR-WGB-01-046-F-M 1120

CHAR-WGB-01-027-F-M 1708 CHAR-WGB-01-037-F-M 1453 CHAR-WGB-01-047-F-M 1213

CHAR-WGB-01-028-F-M 1682 CHAR-WGB-01-038-F-M 1497 CHAR-WGB-01-048-F-M 1287

CHAR-WGB-01-029-F-M 1128 CHAR-WGB-01-039-F-M 1564 CHAR-WGB-01-049-F-M 1231

CHAR-WGB-01-030-F-M 1379 CHAR-WGB-01-040-F-M 1549 CHAR-WGB-01-050-F-M 1227

Mean Amb. 959 Mean Amb. 948 Mean Amb. 850

Ct. Mean 1552 Ct. Mean 1565 Ct. Mean 1293

Ct. Median 1610 Ct. Median 1567 Ct. Median 1259

Ct. Std. Dev. 176 Ct. Std. Dev. 67 Ct. Std. Dev. 125
F-M = Fixed measurements

Table 14
WGB-01 Lower Level Characterization Data.

Result Result
Location I (dpm/100cm 2) Location (dpmi/100cm2)

572' ROOM 1 572' ROOM 2

CHAR-WGB-01-001 -F-M 1257 CHAR-WGB-01-011 -F-M 1372

CHAR-WGB-01-002-F-M 1294 CHAR-WGB-01-012-F-M 1364

CHAR-WGB-01-003-F-M 1312 CHAR-WGB-01-013-F-M 1390

CHAR-WGB-01-004-F-M 1220 CHAR-WGB-01-014-F-M 1379

CHAR-WGB-01-005-F-M 1242 CHAR-WGB-01-015-F-M 1213

CHAR-WGB-01-006-F-M 1272 CHAR-WGB-01-016-F-M 1353

CHAR-WGB-01-007-F-M 1224 CHAR-WGB-01-017-F-M 1142

CHAR-WGB-01-008-F-M 1002 CHAR-WGB-01-018-F-M 1105

CHAR-WGB-01-009-F-M 1157 CHAR-WGB-01-019-F-M 1349

CHAR-WGB-01-010-F-M 1227 CHAR-WGB-01-020-F-M 1264

Mean Amb. 840 Mean Amb. 943

Ct. Mean 1221 Ct. Mean 1293
Ct. Median 1235 Ct. Median 1351

Ct. Std. Dev. 88 Ct. Std. Dev. 105
F-M = Fixed measurements
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Survey Area Name: Waste Gas Building Designator: WGB-01 

Table 13 
WGB-01 Characterization Data 

Result Result Result 
Location (dpm/lOOcm2) Location (dpmllOOcm2) Location (dpmllOOcm2) 

TANK ROOM 1 TANK ROOM 2 VALVE ROOM 

CHAR-WGB-OI-021-F-M 1571 CHAR-WGB-OI-03I-F-M 1601 CHAR-WGB-OI-041-F-M 1360 

CHAR-WGB-OI-022-F-M 1667 CHAR-WGB-O I-032-F-M 1608 CHAR-WGB-OI-042-F-M 1564 

CHAR-WGB-OI-023-F-M 1630 CHAR-WGB-OI-033-F-M 1604 CHAR-WGB-OI-043-F-M 1287 

CHAR-WGB-OI-024-F-M 1630 CHAR-WGB-OI-034-F-M 1689 CHAR-WGB-OI-044-F-M 1409 

CHAR-WGB-OI-02S-F-M 1590 CHAR-WGB-OI-03S-F-M 1571 CHAR-WGB-OI-04S-F-M 1231 

CHAR-WGB-OI-026-F-M 1538 CHAR-WGB-OI-036-F-M 1516 CHAR-WGB-OI-046-F-M 1120 

CHAR-WGB-OI-027-F-M 1708 CHAR-WGB-OI-037-F-M 1453 CHAR-WGB-OI-047-F-M 1213 

CHAR-WGB-OI-028-F-M 1682 CHAR-WGB-OI-038-F-M 1497 CHAR-WGB-O I-048-F-M 1287 

CHAR-WGB-OI-029-F-M 1128 CHAR-WGB-OI-039-F-M 1564 CHAR-WGB-OI-049-F-M 1231 

CHAR-WGB-OI-030-F-M 1379 CHAR-WGB-OI-040-F-M 1549 CHAR-WGB-OI-OSO-F-M 1227 

Mean Amb. 959 Mean Amb. 948 Mean Amb. 850 

Ct. Mean 1552 Ct. Mean 1565 Ct. Mean 1293 

Ct. Median 1610 Ct. Median 1567 Ct. Median 1259 

Ct. Std. Dev. 176 Ct. Std. Dev. 67 Ct. Std. Dev. 125 
F-M = Fixed measurements 

Table 14 
WGB-01 Lower Level Characterization Data 

Result Result 
Location (domllOOcm2) Location (domllOOcm2) 

572' ROOM 1 572' ROOM2 
CHAR-WGB-OI-OOI-F-M 1257 CHAR-WGB-OI-OII-F-M 1372 
CHAR-WGB-OI-002-F-M 1294 CHAR-WGB-OI-012-F-M 1364 
CHAR-WGB-OI-003-F-M 1312 CHAR-WGB-OI-013-F-M 1390 
CHAR-WGB-0l-004-F-M 1220 CHAR-WGB-OI-OI4-F-M 1379 

CHAR-WGB-OI-OOS-F-M 1242 CHAR-WGB-OI-OIS-F-M 1213 

CHAR-WGB-OI-006-F-M 1272 CHAR-WGB-O 1-0 16-F-M 1353 
CHAR-WGB-OI-007-F-M 1224 CHAR-WGB-OI-017-F-M 1142 

CHAR-WGB-OI-008-F-M 1002 CHAR-WGB-O 1-0 18-F-M 1105 
CHAR-WGB-O I-009-F-M 1157 CHAR-WGB-OI-OI9-F-M 1349 
CHAR-WGB-OI-OIO-F-M 1227 CHAR-WGB-OI-020-F-M 1264 

Mean Amb. 840 Mean Amb. 943 
Ct. Mean 1221 Ct. Mean 1293 

Ct. Median 1235 Ct. Median 1351 

Ct. Std. Dev. 88 Ct. Std. Dev. 105 
F-M = Fixed measurements 
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Survey Area Name: Waste Gas Building Designator: WGB-01

Decommissioning

Planned decommissioning activities for WGB-01 include:

* Removal of remaining piping and components, as required.

Findings

Survey area WGB-01 is a structure located inside the Controlled Area and is shown in Figure 20.

The tank rooms are outside of the Controlled Area. Survey area WGB-O1 is impacted and likely
has radioactivity concentrations less than the DCGL. The radionuclide mix likely to be present
in WGB-01 includes all radionuclides identified in the radioactive systems of the plant. The
primary radionuclides of concern for survey area WGB-O1 are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information, decommissioning activities performed and planned, WGB-
01 is classified as a Class 2 Survey Area.
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Survey Area Name: Waste Oas Building Designator: WGB-Ol 

Decommissioning 

Planned decommissioning activities for WOB-01 include: 

• Removal of remaining piping and components, as required. 

Findings 

Survey area WOB-01 is a structure located inside the Controlled Area and is shown in Figure 20. 

The tank rooms are outside of the Controlled Area. Survey area WOB-01 is impacted and likely 
has radioactivity concentrations less than the DCOL. The radionuclide mix likely to be present 
in WOB-01 includes all radionuclides identified in the radioactive systems of the plant. The 
primary radionuclides of concern for survey area WOB-01 are Co-60, Cs-137, Sr-90 and H-3. 

As a result of historical information, decommissioning activities performed and planned,WOB-
01 is classified as a Class 2 Survey Area. 
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Figure 20
Survey Area WGB-01
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Figure 21
Exterior of WGB-01
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Survey Area Name: Waste Gas Building 

Figure 21 
Exterior of WGB-01 
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Survey Area Name: Inert-Gas Building Designator: IGB-01

SurveyArea Description

The Inert Gas Building housed the compressors, vapor trap, hold-up and vacuum tanks, valves,
piping and other associated equipment for the purification and distribution of the argon cover gas
system to the primary, secondary, and FARB cover gas systems. The Inert Gas Building has a
first story of concrete construction and a second story of cinder block construction located
immediately adjacent to the Sodium Building Valve Room. The Inert Gas Tunnel is part of this
Survey Area.

Survey Area History

All of the areas within IGB-01 are equally likely to be contaminated as a result of work activities
performed in the area and as indicated by previous surveys.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Any contamination encountered during the removal of piping and components within
IGB-01.

Site modifications performed within survey area IGB-01 include:

0 The majority of original components have been removed from inside the building.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities. A
Characterization was implemented on October 7, 2008 to include smears, scans and fixed-point
measurements in IGB-01. An ambient correction was achieved by taking shielded readings at
five locations in the tank room and five locations in the tunnel; and the Mean of those data was
calculated. Table 15 represents the results of this survey effort. Smears were taken at each
fixed-point location. Smear results indicated no smear result greater than MDA. One-square
meter beta scans were taken at each fixed-point location. No beta scan indicated greater than
background. Gamma scans were taken in the general areas (with the exception of the tunnel
areas where gamma scans were inaccessible) as well as locations where cracks and wall-to-floor
junctures were present. No gamma scan indicated greater than background.
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Survey Area Name: InerrGas Building Designator: IGB-Ol 

Survey Area Description 

The Inert Gas Building housed the compressors, vapor trap, hold-up and vacuum tanks, valves, 
piping and other associated equipment for the purification and distribution of the argon cover gas 
system to the primary, secondary, and FARB cover gas systems. The Inert Gas Building has a 
first story of concrete construction and a second story of cinder block construction located 
immediately adjacent to the Sodium Building Valve Room. The Inert Gas Tunnel is part of this 
Survey Area. 

Survey Area History 

All of the areas within IGB-Ol are equally likely to be contaminated as a result of work activities 
performed in the area and as indicated by previous surveys. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Any contamination encountered during the removal of piping and components within 
IGB-Ol. 

Site modifications performed within survey area IGB-Ol include: 

• The majority of original components have been removed from inside the building. 

ScopingiCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. A 
Characterization was implemented on October 7,2008 to include smears, scans and fixed-point 
measurements in IGB-O 1. An ambient correction was achieved by taking shielded readings at 
five locations in the tank room and five locations in the tunnel; and the Mean of those data was 
calculated. Table 15 represents the results of this survey effort. Smears were taken at each 
fixed-point location. Smear results indicated no smear result greater than MDA. One-square 
meter beta scans were takenat each fixed-point location. No beta scan indicated greater than 
background. Gamma scans were taken in the general areas (with the exception of the tunnel 
areas where gamma scans were inaccessible) as well as locations where cracks and wall-to-floor 
junctures were present. No gamma scan indicated greater than background. 
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Survey Area Name: Inert Gas Building Designator: IGB-O1

Table 15
IGB-01 Characterization Data

Result Result
Location (dpm/100cm2) Location (dpm/100cm 2)

TANK ROOM TUNNEL

CHAR-IGB-01-001-F-M 2052 CHAR-IGB-01-021-F-M 1335

CHAR-IGB-01-002-F-M 1978 CHAR-IGB-01-022-F-M 1187

CHAR-IGB-01-003-F-M 1220 CHAR-IGB-01-023-F-M 1264

CHAR-IGB-01-004-F-M 1209 CHAR-IGB-01-024-F-M 1238

CHAR-IGB-01-005-F-M 1257 CHAR-IGB-01-025-F-M 1309

CHAR-IGB-01-006-F-M 1198 CHAR-IGB-01-026-F-M 1179

CHAR-IGB-01-007-F-M 1449 CHAR-IGB-01-027-F-M 1316

CHAR-IGB-01-008-F-M 1268 CHAR-IGB-01-028-F-M 1250

CHAR-IGB-0 I -009-F-M 1756 CHAR-IGB-01-029-F-M 1264

CHAR-IGB-01-010-F-M 1889 CHAR-IGB-01-030-F-M 1357

CHAR-IGB-01-011 -F-M 1235 CHAR-IGB-01-031-F-M 1205

CHAR-IGB-01-012-F-M 1161 CHAR-IGB-01-032-F-M 1124

CHAR-IGB-01-013-F-M 1238 CHAR-IGB-01-033-F-M 1283

CHAR-IGB-01-014-F-M 1113 CHAR-IGB-01-034-F-M 1157

CHAR-IGB-01-015-F-M 1268 CHAR-IGB-01-035-F-M 1405

CHAR-IGB-01-016-F-M 1287 CHAR-IGB-01-036-F-M 1124

CHAR-IGB-01-017-F-M 1272 CHAR-IGB-01-037-F-M 1482

CHAR-IGB-01-018-F-M 1316 CHAR-IGB-01-038-F-M 1190

CHAR-IGB-01-019-F-M 1183 CHAR-IGB-01-039-F-M 1390

CHAR-IGB-01-020-F-M 1360 CHAR-IGB-01-040-F-M 1201

Mean Amb. 1125 Mean Amb. 995

Ct. Mean 1385 Ct. Mean 1263

Ct. Median 1268 Ct. Median 1257

Ct. Std. Dev. 287 Ct. Std. Dev. 97
F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for IGB-01 include:

0 Removal of remaining piping and components.

Findings

Survey area IGB-01 is a structure located inside the Controlled Area and is shown in Figure 22.

Survey area IGB-01 is impacted and likely has radioactivity concentrations less than the DCGL.

The radionuclide mix likely to be present in IGB-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area IGB-01
are Co-60, Cs-137, Sr-90 and H-3.
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Survey Area Name: Inert Gas Building Designator: IGB-Ol 

Table 15 
IGB-Ol Characterization Data 

Result Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

TANK ROOM TUNNEL 

CHAR-IGB-OI-00l-F-M 2052 CHAR-IGB-OI-021-F-M 1335 

CHAR-IGB-OI-002-F-M 1978 CHAR-IGB-OI-022-F-M 1187 

CHAR-IGB-OI-003-F-M 1220 CHAR-IGB-OI-023-F-M 1264 

CHAR-IGB-O 1-004-F-M 1209 CHAR-IGB-OI-024-F-M 1238 

CHAR-IGB-OI-005-FcM 1257 CHAR-IGB-OI-025-F-M 1309 

CHAR-IGB-O 1-006-F-M 1198 CHAR-IGB-OI-026-F-M 1179 

CHAR-IGB-OI-007 -F-M 1449 CHAR-IGB-OI-027-F-M 1316 

CHAR-IGB-OI-008-F-M 1268 CHAR-IGB-OI-028-F-M 1250 

CHAR-IGB-O 1-009-F-M 1756 CHAR-IGB-OI-029-F-M 1264 

CHAR-IGB-OI-0I0-F-M 1889 CHAR-IGB-OI-030-F-M 1357 

CHAR-IGB-OI-011-F-M 1235 CHAR-IGB-OI-031-F-M 1205 

CHAR-IGB-OI-012-F-M 1161 CHAR-IGB-OI-032-F-M 1124 

CHAR-IGB-OI-013-F-M 1238 CHAR-IGB-OI-033-F-M 1283 

CHAR-IGB-OI-014-F-M 1113 CHAR-IGB-OI-034-F-M 1157 

CHAR-IGB-OI-015-F-M 1268 CHAR-IGB-OI-035-F-M 1405 

CHAR-IGB-O 1-0 16-F-M 1287 CHAR-IGB-OI-036-F-M 1124 

CHAR-IGB-OI-017-F-M 1272 CHAR-IGB-OI-037 -F-M 1482 

CHAR-IGB-OI-018-F-M 1316 CHAR-IGB-OI-038-F-M 1190 

CHAR-IGB-OI-019-F-M 1183 CHAR-IGB-OI-039-F-M 1390 

CHAR-IGB-O 1-020-F-M 1360 CHAR-IGB-OI-040-F-M 1201 

Mean Amb. 1125 Mean Amb. 995 

Ct. Mean 1385 Ct. Mean 1263 

Ct. Median 1268 Ct. Median 1257 

Ct. Std. Dev. 287 Ct. Std. Dev. 97 

F-M = Fixed measurement 

Decommissioning 

Planned decommissioning activities for 1GB-Ol include: 

• Removal of remaining piping and components. 

Findings 

Survey area 1GB-Ol is a structure located inside the Controlled Area and is shown in Figure 22. 

Survey area 1GB-Ol is impacted and likely has radioactivity concentrations less than the DCGL. 

The radionuclide mix likely to be present in 1GB-Ol includes all radionuclides identified in the 
radioactive systems of the plant. The primary radionuclides of concern for survey area 1GB-Ol 
are Co-60, Cs-l37, Sr-90 and H-3. 
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Survey Area Name: Inert Gas Building Designator: IGB-01

As a result of historical information, decommissioning activities performed and planned, IGB-01
is classified as a Class 2 Survey Area.
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Survey Area Name: Inert Gas Building Designator: IGB-Ol 

As a result of historical information, decommissioning activities performed and planned, IGB-O 1 
is classified as a Class 2 Survey Area. 
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Figure 22
Survey Area IGB-01
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Figure 23
Exterior of IGB-01
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Figure 23 
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Survey Area Name: Steam Generator Building Designator: SGB-01

Survey Area Description

The Steam Generator Building was located south of the Reactor Building and adjacent to the
lease line and the Detroit Edison turbine structure. The building housed the steam generators,
secondary sodium pumps and piping components of the secondary coolant system. The
equipment components were located at the operating floor at elevation 590'-0". The basement of
the building housed the storage tanks and miscellaneous piping and equipment components of
the Secondary Sodium Services System. The structure and equipment components were
supported through a system of structural steel columns to a reinforced concrete base slab resting
on bedrock. The basement floor of the building is divided into five sectors. An east-west
concrete block firewall was installed the full length of the building extending between the
basement floor and the operating floor. The remaining structure is of conventional design, that
is, steel and corrugated asbestos walls.

Survey Area History

All of the areas within SGB-01 are equally likely to be contaminated as a result of work
activities performed in the area, however, it is not expected that SGB-01 will be contaminated to
levels at, or above the DCGL.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Storage, movement or removal of radioactive material for shipment.

* Tritium contamination from the secondary sodium.

Site modifications performed within survey area SGB-01 include:

* Removal of the sodium storage tanks.
* Removal of the three Steam Generators.
* Removal of the secondary sodium pumps.
* Removal of various supporting piping.
* Removal of portions of interior walls.
* Asbestos abatement.
* Removal of the secondary cold trap.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities. A
Characterization was implemented on August 21, 2008 to include smears, scans and fixed-point
measurements in SGB-01. An ambient correction was achieved by taking shielded readings at
five locations on each level and the Mean of those data was calculated. Table 16 represents the
results of this survey effort. Smears were taken at each fixed-point location. Smear results
indicated no smear result greater than MDA. One-square meter beta scans were taken at each
fixed-point location. No beta scan indicated greater than background. Gamma scans were taken
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Survey Area Name: Steam Generator Building Designator: SGB-Ol 

Survey Area Description 

The Steam Generator Building was located south of the Reactor Building and adjacent to the 
lease line and the Detroit Edison turbine structure. The building housed the steam generators, 
secondary sodium pumps and piping components of the secondary coolant system. The 
equipment components were located at the operating floor at elevation 590' -0". The basement of 
the building housed the storage tanks and miscellaneous piping and equipment components of 
the Secondary Sodium Services System. The structure and equipment components were 
supported through a system of structural steel columns to a reinforced concrete base slab resting 
on bedrock. The basement floor of the building is divided into five sectors. An east-west 
concrete block firewall was installed the full length of the building extending between the 
basement floor and the operating floor. The remaining structure is of conventional design, that 
is, steel and corrugated asbestos walls. 

Survey Area History 

All of the areas within SGB-01 are equally likely to be contaminated as a result of work 
activities performed in the area, however, it is not expected that SGB-01 will be contaminated to 
levels at, or above the DCGL. 

Translocation Pathways . 

Modes and vectors for transmigration of contaminants include: 

• Storage, movement or removal of radioactive material for shipment. 

• Tritium contamination from the secondary sodium. 

Site modifications performed within survey area SGB-01 include: 

• Removal of the sodium storage tanks. 
• Removal of the three Steam Generators. 
• Removal of the secondary sodium pumps. 
• Removal of various supporting piping. 
• Removal of portions of interior walls. 
• Asbestos abatement. 
• Removal of the secondary cold trap. 

ScopingiCharacterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. A 
Characterization was implemented on August 21,2008 to include smears, scans and fixed-point 
measurements in SGB-O 1. An ambient correction was achieved by taking shielded readings at 
five locations on each level and the Mean of those data was calculated. Table 16 represents the 
results of this survey effort. Smears were taken at each fixed-point location. Smear results 
indicated no smear result greater than MDA. One-square meter beta scans were taken at each 
fixed-point location. No beta scan indicated greater than background. Gamma scans were taken 
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Survey Area Name: Steam Generator Building Designator: SGB-01

in the general areas as well as locations where cracks and wall-to-floor junctures were present.
No gamma scan indicated greater than background.

Table 16
SGB-01 Characterization Data

Result Result Result
Location (dpm/100cm2) Location (dpm/100cm2) Location (dpm/100cm2)

BASEMENT 1st FLOOR 2 nd FLOOR

CHAR-SGB-01-001-F-M 1377 CHAR-SGB-01-016-F-M 1621 CHAR-SGB-01-03 1-F-M 2082

CHAR-SGB-01-002-F-M 1458 CHAR-SGB-01-017-F-M 1465 CHAR-SGB-01-032-F-M 1982

CHAR-SGB-01-003-F-M 1465 CHAR-SGB-01-018-F-M 1632 CHAR-SGB-01-033-F-M 1270

CHAR-SGB-01-004-F-M 1580 CHAR-SGB-01-019-F-M 1609 CHAR-SGB-01-034-F-M 1203

CHAR-SGB-01-005-F-M 1443 CHAR-SGB-01-020-F-M 1676 CHAR-SGB-01-035-F-M 1288

CHAR-SGB-01-006-F-M 1403 CHAR-SGB-01-021-F-M 1609 CHAR-SGB-01-036-F-M 1192.

CHAR-SGB-01-007-F-M 1366 CHAR-SGB-01-022-F-M 1536 CHAR-SGB-01-037-F-M 1155

CHAR-SGB-01-008-F-M 1325 CHAR-SGB-01-023-F-M 1824 CHAR-SGB-01-038-F-M 1071

CHAR-SGB-01-009-F-M 1543 CHAR-SGB-01-024-F-M 1705 CHAR-SGB-01-039-F-M 1211

CHAR-SGB-01-010-F-M 1473 CHAR-SGB-01-025-F-M 1521 CHAR-SGB-01-040-F-M 1429

CHAR-SGB-01-01 1-F-M 1491 CHAR-SGB-01-026-F-M 1639 CHAR-SGB-01-041-F-M 1244

CHAR-SGB-01-012-F-M 1469 CHAR-SGB-01-027-F-M 1639 CHAR-SGB-01-042-F-M 1196

CHAR-SGB-01-013-F-M 941 CHAR-SGB-01-028-F-M 1661 CHAR-SGB-0 1-043-F-M 1436

CHAR-SGB-01-014-F-M 1517 CHAR-SGB-01-029-F-M 1436 CHAR-SGB-01-044-F-M 1735

CHAR-SGB-01-015-F-M 1329 CHAR-SGB-01-030-F-M 1513 CHAR-SGB-01-045-F-M 1465

Mean Amb. 1135 Mean Amb. 678 Mean Amb. 1065

Ct. Mean 1412 Ct. Mean 1606 Ct. Mean 1397

Ct. Median 1458 Ct. Median 1621 Ct. Median 1270

Ct. Std. Dev. 150 Ct. Std. Dev. 99 Ct. Std. Dev. 305
F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for SGB-01 include:

Any obstructions in SGB-01 will be removed to allow Final Staitus Surveys.

Findings

Survey area SGB-01 is a structure located outside of the Controlled Area portion of the site and
is shown in Figure 24.

Survey area SGB-01 is impacted and likely has radioactivity concentrations that that are a small
fraction of the DCGL. The radionuclide mix likely to be present in SGB-01 includes all
radionuclides identified in the radioactive systems of the plant. The primary radionuclides of
concern for survey area SGB-01 are Co-60, Cs-137, Sr-90 and H-3.
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Survey Area Name: Steam Generator Building Designator: SGB-Ol 

in the general areas as well as locations where cracks and wall-to-floor junctures were present. 
No gamma scan indicated greater than background. 

Table 16 
SGB-Ol Characterization Data 

Result Result Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

BASEMENT 1st FLOOR 2nd FLOOR 
CHAR-SGB-OI-OOI-F-M 1377 CHAR-SGB-OI-016-F-M 1621 CHAR-SGB-OI-031-F-M 2082 
CHAR-SGB-OI-002-F-M 1458 CHAR-SGB-OI-017-F-M 1465 CHAR-SGB-OI-032-F-M 1982 
CHAR-SGB-OI-003-F-M 1465 CHAR-SGB-OI-OIS-F-M 1632 CHAR-SGB-OI-033-F-M 1270 

CHAR-SGB-OI-004-F-M 1580 CHAR-SGB-OI-019-F-M 1609 CHAR-SGB-OI-034-F-M 1203 
CHAR-SGB-OI-OOS-F-M 1443 CHAR-SGB-O 1-020-F-M 1676 CHAR-SGB-OI-03S-F-M 1288 
CHAR-SGB-O 1-006-F-M 1403 CHAR-SGB-OI-021-F-M 1609 CHAR-SGB-O 1-036-F-M 1192, 

CHAR-SGB-OI-007-F-M 1366 CHAR-SGB-OI-022-F-M 1536 CHAR-SGB-OI-037-F-M 1155 
CHAR-SGB-OI-OOS-F-M 1325 CHAR-SGB-OI-023-F-M 1824 CHAR-SGB-OI-03S-F-M 1071 
CHAR-SGB-O I-009-F-M 1543 CHAR-SGB-OI-024-F-M 1705 CHAR -SGB-O 1-039-F-M 1211 
CHAR-SGB-OI-OIO-F-M 1473 CHAR-SGB-OI-02S-F-M 1521 CHAR-SGB-OI-040-F-M 1429 
CHAR-SGB-OI-OII-F-M 1491 CHAR-SGB-OI-026-F-M 1639 CHAR-SGB-OI-041-F-M 1244 
CHAR-SGB-OI-012-F-M 1469 CHAR-SGB-OI-027-F-M 1639 CHAR-SGB-OI-042-F-M 1196 
CHAR-SGB-OI-013-F-M 941 CHAR-SGB-OI-02S-F-M 1661 CHAR-SGB-O 1-043-F-M 1436 
CHAR-SGB-OI-014-F-M 1517 CHAR-SGB-OI-029-F-M 1436 CHAR-SGB-OI-044-F-M 1735 
CHAR-SGB-OI-OIS-F-M 1329 CHAR-SGB-O 1-030-F-M 1513 CHAR-SGB-O 1-04S-F-M 1465 

Mean Amb. 1135 Mean Amb. 678 Mean Amb. 1065 
Ct. Mean 1412 Ct. Mean 1606 Ct. Mean 1397 

Ct. Median 1458 Ct. Median 1621 Ct. Median 1270 
Ct. Std. Dev. 150 Ct. Std. Dev. 99 Ct. Std. Dev. 305 

F-M = FIxed measurement 

Decommissioning 

Planned decommissioning activities for SGB-O 1 include: 

Any obstructions in SGB-Ol will be removed to allow Final Status Surveys. 

Findings 

Survey area SGB-Ol is a structure located outside of the Controlled Area portion of the site and 
is shown in Figure 24. 

Survey area SGB-Ol is impacted and likely has radioactivity concentrations that that are a small 
fraction of the DCGL. The radionuclide mix likely to be present in SGB-Ol includes all 
radionuclides identified in the radioactive systems of the plant. The primary radionuclides of 
concern for survey area SGB-Ol are Co-60, Cs-137, Sr-90 and H-3. 
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Survey Area Name: Steam Generator Building Designator: SGB-01

As a result of historical information and characterization data gathered, SGB-01 is classified as a
Class 3 Survey Area.
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Survey Area Name: Steam Generator Building Designator: SGB-Ol 

As a result of historical information and characterization data gathered, SGB-Ol is classified as a 
Class 3 Survey Area. 
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Survey Area SGB-01
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Survey Area Name: Steam Generator Building

Figure 25
SGB-01 Exterior

Designator: SGB-01
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Survey Area Name: Steam Generator Building 

Figure 25 
SGB-Ol Exterior 
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Survey Area Name: Control Building Designator: CTB-01

Survey Area Description

This structure had, as its primary purpose, the protection, from the elements of weather and
radioactive streaming, of personnel working inside. In addition, it served as protection for the
equipment installed to control the operation of the whole plant. In order for the shielding
function to be performed, the walls adjacent to the Containment Building were 40 inch thick,
reinforced concrete, and the roof was designed to eliminate the effect of sky shine on the control
room located on the third floor of the building.

Survey Area History

All of the areas within CTB-01 are equally likely to be contaminated as a result of work
activities performed in the area, however, it is not expected that CTB-01 will be contaminated to
levels at a fraction of the DCGL.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Migration of contamination from the radwaste storage area on the 3rd level of the
Turbine Building to the Control Building.

Site modifications performed within survey area CTB-01 include:

* Removal of many of the components in the Control Room.
* Repair of the roof with a synthetic material.
* Removal of the diesel generator, compressor and considerable electrical

equipment.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities. A
Characterization was implemented on August 11, 2008 to include smears, scans and fixed-point
measurements in CTB-01. An ambient correction was achieved by taking shielded readings at
five locations on each floor and the Mean of those data was calculated. Table 17 represents the
results of this survey effort. Smears were taken at each fixed-point location. Smear results
indicated no smear result greater than MDA. One-square meter beta scans were taken at each
fixed-point location. No beta scan indicated greater than background. Gamma scans were taken
in the general areas as well as locations where cracks and wall-to-floor junctures were present.
No gamma scan indicated greater than background.
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Survey Area Name: Control Building Designator: CTB-O 1 

Survey Area Description 

This structure had, as its primary purpose, the protection, from the elements of weather and 
radioactive streaming, of personnel working inside. In addition, it served as protection for the 
equipment installed to control the operation of the whole plant. In order for the shielding 
function to be performed, the walls adjacent to the Containment Building were 40 inch thick, 
reinforced concrete, and the roof was designed to eliminate the effect of sky shine on the control 
room located on the third floor of the building. 

Survey Area History 

All of the areas within CTB-Ol are equally likely to be contaminated as a result of work· 
activities performed in the area, however, it is not expected that CTB-Ol will be contaminated to 
levels at a fraction of the DCGL. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Migration of contamination from the radwaste storage area on the 3rd level of the 
Turbine Building to the Control Building .. 

Site modifications performed within survey area CTB-O 1 include: 

• Removal of many of the components in the Control Room. 
• Repair of the roof with a synthetic material. 
• Removal of the diesel generator, compressor and considerable electrical 

equipment. 

Scoping/Characterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. A 
Characterization was implemented on August 11,2008 to include smears, scans and fixed-point 
measurements in CTB-Ol. An ambient correction was achieved by taking shielded readings at 
five locations on each floor and the Mean of those data was calculated. Table 17 represents the 
results of this survey effort. Smears were taken at each fixed-point location. Smear results 
indicated no smear result greater than MDA. One-square meter beta scans were taken at each 
fixed-point location. No beta scan indicated greater than background. Gamma scans were taken 
in the general areas as well as locations where cracks and wall-to-floor junctures were present. 
No gamma scan indicated greater than background. 
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Survey Area Name: Control Building Designator: CTB-O1

Table 17
CTB-01 Characterization Data

Result Result Result
Location (dpm/100cm2) Location (dpm/100cm 2) Location (dpm/100cm2)

1 st FLOOR 2nd FLOOR 3rd FLOOR

CHAR-CTB-01 -001 -F-M 1372 CHAR-CTB-01-016-F-M 1471 CHAR-CTB-01-031 -F-M 1201

CHAR-CTB-01-002-F-M 1379 CHAR-CTB-01-017-F-M 1153 CHAR-CTB-01-032-F-M 994

CHAR-CTB-01-003-F-M 1316 CHAR-CTB-01-018-F-M 1054 CHAR-CTB-01-033-F-M 998

CHAR-CTB-01-004-F-M 976 CHAR-CTB-01-019-F-M 1120 CHAR-CTB-01-034-F-M 987

CHAR-CTB-01-005-F-M 1323 CHAR-CTB-01-020-F-M 1124 CHAR-CTB-01-035-F-M 1054

CHAR-CTB-01-006-F-M 1471 CHAR-CTB-01-021 -F-M 1035 CHAR-CTB-01-036-F-M 1290

CHAR-CTB-01-007-F-M 1335 CHAR-CTB-01-022-F-M 1179 CHAR-CTB-01-037-F-M 1113

CHAR-CTB-01-008-F-M 1372 CHAR-CTB-01-023-F-M 1065 CHAR-CTB-01-038-F-M 1035

CHAR-CTB-01-009-F-M 1194 CHAR-CTB-01-024-F-M 1094 CHAR-CTB-01-039-F-M 1216

CHAR-CTB-01-010-F-M 1301 CHAR-CTB-01-025-F-M 1006 CHAR-CTB-01-040-F-M 1083

CHAR-CTB-01-011 -F-M 1360 CHAR-CTB-01-026-F-M 1028 CHAR-CTB-01-041-F-M 1116

CHAR-CTB-01-012-F-M 1427 CHAR-CTB-01-027-F-M 736 CHAR-CTB-01-042-F-M 1002

CHAR-CTB-01-013-F-M 1316 CHAR-CTB-01-028-F-M 662 CHAR-CTB-01-043-F-M 1039

CHAR-CTB-01-014-F-M 1405 CHAR-CTB-01-029-F-M 1342 CHAR-CTB-01-044-F-M 906

CHAR-CTB-01-015-F-M 1294 CHAR-CTB-01-030-F-M 1309 CHAR-CTB-01-045-F-M 1124

Mean Amb. 1014 Mean Amb. 1006 Mean Amb. 986

Ct. Mean 1323 Ct. Mean 1092 Ct. Mean 1077

Ct. Median 1335 Ct. Median 1094 Ct. Median 1054

Ct. Std. Dev. 116 Ct. Std. Dev. 206 Ct. Std. Dev. 102
F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for CTB-01 include:

0 Removal of any obstructions in the building to allow FSS.

Findings

Survey area CTB-01 is a structure located outside of the Controlled Area portion of the site and
is shown in Figure 26.

Survey area CTB-01 is impacted and likely has radioactivity concentrations that that are a small
fraction of the DCGL. The radionuclide mix likely to be present in CTB-01 includes all
radionuclides identified in the radioactive systems of the plant. The primary radionuclides of
concern for survey area CTB-01 are Co-60, Cs-137, Sr-90 and H-3.

As a result of historical information and characterization data gathered, CTB-01 is classified as a
Class 3 Survey Area.
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Survey Area Name: Control Building Designator: CTB-01 

Table 17 
CTB-01 Characterization Data 

Result Result Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) Location (dpm/lOOc~2) 

1st FLOOR 2nd FLOOR 3rd FLOOR 

CHAR-CTB-OI-OOI-F-M 1372 CHAR-CTB-OI-OI6-F-M 1471 CHAR-CTB-OI-031-F-M 1201 

CHAR-CTB-OI-002-F-M 1379 CHAR-CTB-OI-017-F-M 1153 CHAR-CTB-OI-032-F-M 994 

CHAR -CTB-O 1-003-F-M 1316 CHAR-CTB-OI-018-F-M 1054 CHAR-CTB-O 1-033-F-M 998 

CHAR-CTB-O 1-004-F-M 976 CHAR-CTB-OI-019-F-M 1120 CHAR-CTB-OI-034-F-M 987 

CHAR -CTB-O 1-005-F-M 1323 CHAR-CTB-OI-020-F-M 1124 CHAR-CTB-O 1-035-F-M 1054 

CHAR -CTB-O 1-006-F-M 1471 CHAR-CTB-OI-021-F-M 1035 CHAR-CTB-O 1-036-F-M 1290 

CHAR -CTB-O 1-007 -F-M 1335 CHAR-CTB-OI-022-F-M 1179 CHAR-CTB-OI-037-F-M 1113 

CHAR -CTB-O 1-008-F-M 1372 CHAR-CTB-O 1-023-F-M 1065 CHAR-CTB-OI-038-F-M 1035 

CHAR -CTB-O 1-009-F-M 1194 CHAR-CTB-O 1-024-F-M 1094 CHAR-CTB-O 1-039-F-M 1216 

CHAR-CTB-O 1-0 I O-F-M 1301 CHAR-CTB-O 1-025-F-M 1006 CHAR-CTB-O 1-040-F-M 1083 

CHAR-CTB-OI-OII-F-M 1360 CHAR-CTB-OI-026-F-M 1028 CHAR-CTB-OI-041-F-M 1116 

CHAR-CTB-OI-012-F-M 1427 CHAR-CTB-OI-027-F-M 736 CHAR-CTB-OI-042-F-M 1002 

CHAR-CTB-OI-013-F-M 1316 CHAR-CTB-OI-028-F-M 662 CHAR-CTB-OI-043-F-M 1039 

CHAR-CTB-OI-014-F-M 1405 CHAR-CTB-OI-029-F-M 1342 CHAR-CTB-OI-044-F-M 906 

CHAR-CTB-OI-OI5-F-M 1294 CHAR-CTB-OI-030-F-M 1309 CHAR-CTB-OI-045-F-M 1124 

Mean Amb. 1014 Mean Amb. 1006 Mean Amb. 986 

Ct. Mean 1323 Ct. Mean 1092 Ct. Mean 1077 

Ct. Median 1335 Ct. Median 1094 Ct. Median 1054 

Ct. Std. Dev. 116 Ct. Std. Dev. 206 Ct. Std. Dev. 102 
F-M = FIxed measurement 

Decommissioning 

Planned decommissioning activities for CTB-Ol include: 

• Removal of any obstructions in the building to allow FSS. 

Findings 

Survey area CTB-O 1 is a structure located outside of the Controlled Area portion of the site and 
is shown in Figure 26. 

Survey area CTB-Ol is impacted and likely has radioactivity concentrations that that are a small 
fraction of the DCGL. The radionuclide mix likely to be present in CTB-Ol includes all 
radionuclides identified in the radioactive systems of the plant. The primary radionuclides of 
concern for survey area CTB-Ol are Co-60, Cs-137, Sr-90 and H-3. 

As a result of historical information and characterization data gathered, CTB-O 1 is classified as a 
Class 3 Survey Area. 
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Figure 26
Survey Area CTB-01
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Figure 27
Exterior of CTB-01
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Survey Area Name: Turbine Building Designator: TBN-01

Survey Area Description

Steam produced in the three steam generators located within the Steam Generator Building
passed to the adjacent Turbine Building and was used to operate the turbine. The turbine was a
tandem-compound, single flow machine. Four stages of feedwater heating were used. The
turbine, support equipment, feedwater heaters, main condenser and associated piping and pumps
are/were located in the Turbine Building. The Turbine Building is a steel frame structure which
is tied together with standard riveted or bolted connections. Steel beams support the concrete or
grating floors. The exterior walls consist of a 4-foot high apron wall constructed of 8-inch cinder
block except in the region behind the transformer and the hydrogen storage platform, where
reinforced concrete is used to provide a positive fire barrier. Non-insulated, corrugated,
asbestos-cement siding which is fastened to steel channel girts that run the full height of the
building is installed above the apron wall. Open web steel joists support the standard ribbed
galvanized steel roof deck. A single layer of plastic vapor barrier material is installed over the
steel deck. This material effectively contains the asphalt on the roof surface. The plastic
material is covered by a 2-inch thick layer of Foamglas® which is covered with a four-ply tar
and slag roofing.

Survey Area History

All of the areas within TBN-01 are equally likely to be contaminated as a result of work
activities performed in the area, however, it is not expected that TBN-01 will be contaminated to
levels at, or above the DCGL.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

* Movement and storage of Radwaste on the 1st and 3rd floors of TBN-01.

Site modifications performed within survey area TBN-01 include:

* Removal of asbestos, some portions of the turbine generator system was salvaged for
spare parts.

" Surveyed and characterized ancillary systems.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities. A
Characterization was implemented on August 13, 2008 to include smears, scans and fixed-point
measurements in TBN-01. An ambient measurement was achieved by taking shielded readings
at five locations on each floor and the Mean of those data was calculated. Tables 18 and 19
represent the results of this survey effort. Smears were taken at each fixed-point location.
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Survey Area History 

All of the areas within TBN-Ol are equally likely to be contaminated as a result of work 
activities performed in the area, however, it is not expected that TBN-Ol will be contaminated to 
levels at, or above the DCGL. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• Movement and storage of Radwaste on the 1 st and 3rd floors of TBN -01. 

Site modifications performed within survey area TBN-Ol include: 

• Removal of asbestos, some portions of the turbine generator system was salvaged for 
spare parts. 

• Surveyed and characterized ancillary systems .. 

Scoping/Characterization· 

Characterization data from past surveys proved to be insufficient for FSS planning activities. A 
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represent the results of this survey effort. Smears were taken at each fixed-point location. 
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Survey Area Name: Turbine Building Designator: TBN-O1

Smear results indicated no smear result greater than MDA. One-square meter beta scans were
taken at each fixed-point location. No beta scan indicated greater than background. Gamma
scans were taken in the general areas (with the exception of the Class 2 radioactive material
storage areas on the 1st and 3rd floors) as well as locations where cracks and wall-to-floor
junctures were present. No gamma scan indicated greater than background.

Table 18
TBN-01 Characterization Data

Result Result Result
Location (dpm/100cm 2) Location I (dpmi/100cm 2) Location (dpm/100cm2 )

1 st FLOOR 2nd FLOOR 3rd FLOOR

CHAR-TBN-01-001-F-M 1579 CHAR-TBN-01-016-F-M 1242 CHAR-TBN-01-031-F-M 1375

CHAR-TBN-01-002-F-M 1401 CHAR-TBN-01-017-F-M 1390 CHAR-TBN-01-032-F-M 1235

CHAR-TBN-01-003-F-M 1250 CHAR-TBN-01-018-F-M 1689 CHAR-TBN-01-033-F-M 1427

CHAR-TBN-01-004-F-M 1316 CHAR-TBN-01-019-F-M 1582 CHAR-TBN-01-034-F-M 1564

CHAR-TBN-01-005-F-M 1198 CHAR-TBN-01-020-F-M 1238 CHAR-TBN-01-035-F-M 1582

CHAR-TBN-01-006-F-M 1368 CHAR-TBN-01-021-F-M 1375 CHAR-TBN-01-036-F-M 1593

CHAR-TBN-01-007-F-M 1242 CHAR-TBN-01-022-F-M 1390 CHAR-TBN-01-037-F-M 1449

CHAR-TBN-01-008-F-M 1290 CHAR-TBN-01-023-F-M 1457 CHAR-TBN-01-038-F-M 1601

CHAR-TBN-01-009-F-M 1309 CHAR-TBN-01-024-F-M 1213 CHAR-TBN-01-039-F-M 1756

CHAR-TBN-01-010-F-M 1279 CHAR-TBN-01-025-F-M 2085 CHAR-TBN-01-040-F-M 1778

CHAR-TBN-01-011-F-M 1087 CHAR-TBN-01-026-F-M 1900 CHAR-TBN-01-041-F-M 1590

CHAR-TB N-01-012-F-M 1349 CHAR-TBN-01-027-F-M 1649 CHAR-TBN-01-042-F-M 1516

CHAR-TBN-01-013-F-M 1390 CHAR-TBN-01-028-F-M 1689 CHAR-TBN-01-043-F-M 1575

CHAR-TBN-01-014-F-M 1357 CHAR-TBN-01-029-F-M 1020 CHAR-TBN-01-044-F-M 1438

CHAR-TBN-01-015-F-M 1275 CHAR-TBN-01-030-F-M 983 CHAR-TBN-01-045-F-M 1468

Mean Amb. 929 Mean Amb. 860 Mean Amb. 1248

Ct. Mean 1313 Ct. Mean 1460 Ct. Mean 1530

Ct. Median 1309 Ct. Median 1390 Ct. Median 1564

Ct. Std. Dev. 109 Ct. Std. Dev. 309 Ct. Std. Dev. 139
F-M = Fixed measurement
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Smear results indicated no smear result greater than MDA. One-square meter beta scans were 
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scans were taken in the general areas (with the exception of the Class 2 radioactive material 
storage areas on the 1st and 3rd floors) as well as locations where cracks and wall-to-floor 
junctures were present. No gamma scan indicated greater than background. 

Table 18 
TBN -01 Characterization Data 

Result Result Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

1st FLOOR 2nd FLOOR 3rdFLOOR 

CHAR-TBN-OI-OOI-F-M 1579 CHAR-TBN-OI-016-F-M 1242 CHAR-TBN-OI-031-F-M 1375 
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CHAR-TBN-01-013-F-M 1390 CHAR-TBN-OI-02S-F-M 1689 CHAR-TBN-OI-043-F-M 1575 

CHAR-TBN-01-014-F-M 1357 CHAR-TBN-OI-029-F-M 1020 CHAR-TBN-OI-044-F-M 1438 

CHAR-TBN-OI-OIS-F-M 1275 CHAR-TBN-OI-030-F-M 983 CHAR-TBN-OI-04S-F-M 1468 
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Survey Area Name: Turbine Building Designator: TBN-01

Table 19
TBN-01 Characterization Data

Result Result Result
Location (dpn/100cm2) Location (dpmi/100cm

2) Location (dpm/100cm
2 )

4th FLOOR 5th FLOOR 6th FLOOR

CHAR-TBN-01-046-F-M 1494 CHAR-TBN-01-061-F-M 1738 CHAR-TBN-01-076-F-M 1719

CHAR-TBN-01-047-F-M 1364 CHAR-TBN-01-062-F-M 1715 CHAR-TBN-01-077-F-M 1593

CHAR-TBN-01-048-F-M 1590 CHAR-TBN-01-063-F-M 1689 CHAR-TBN-01-078-F-M 1616

CHAR-TBN-01-049-F-M 1431 CHAR-TBN-01-064-F-M 1616 CHAR-TBN-01-079-F-M 1811

CHAR-TBN-01-050-F-M 1405 CHAR-TBN-01-065-F-M 1878 CHAR-TBN-01-080-F-M 1564

CHAR-TBN-01-051-F-M 1290 CHAR-TBN-01-066-F-M 1878 CHAR-TBN-01-081-F-M 1623

CHAR-TBN-01-052-F-M 1364 CHAR-TBN-01-067-F-M 1800 CHAR-TBN-01-082-F-M 1604

CHAR-TBN-01-053-F-M 1331 CHAR-TBN-01-068-F-M 1730 CHAR-TBN-01-083-F-M 1671

CHAR-TBN-01-054-F-M 1494 CHAR-TBN-01-069-F-M 1630 CHAR-TBN-01-084-F-M 1719

CHAR-TBN-01-055-F-M 1445 CHAR-TBN-01-070-F-M 1848 CHAR-TBN-01-085-F-M 1652

CHAR-TBN-01-056-F-M 1445 CHAR-TBN-01-071 -F-M 1819 CHAR-TBN-01-086-F-M 1800

CHAR-TBN-01-057-F-M 1275 CHAR-TBN-01-072-F-M 1645 CHAR-TBN-01-087-F-M 1778

CHAR-TBN-01-058-F-M 1331 CHAR-TBN-01-073-F-M 1738 CHAR-TBN-01-088-F-M 1896

CHAR-TBN-01-059-F-M 1353 CHAR-TBN-01-074-F-M 1804 CHAR-TBN-01-089-F-M 1586

CHAR-TBN-01-060-F-M 1349 CHAR-TBN-01-075-F-M 1612 CHAR-TBN-01-090-F-M 1693

Mean Amb. 996 Mean Amb. 1125 Mean Amb. 1114

Ct. Mean 1397 Ct. Mean 1743 Ct. Mean 1688

Ct. Median 1364 Ct. Median 1738 Ct. Median 1671

Ct. Std. Dev. 86 Ct. Std. Dev. 93 Ct. Std. Dev. 98

F-M = Fixed measurement

Decommissioning

Planned decommissioning activities for TBN-01 include:

Removal of the stored radioactive material awaiting shipment.

Findings

Survey area TBN-01 is a structure located outside of the Controlled Area portion of the site and
is shown in Figure 28.

Survey area TBN-01 is impacted and likely has radioactivity concentrations that that are a small
fraction of the DCGL.

Fermi 1 Historical'Site Assessment - Volume II Revision 0 

Survey Area Name: Turbine Building Designator: TBN-01 

Table 19 
TBN -01 Characterization Data 

Result " Result Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

4th FLOOR 5th FLOOR 6th FLOOR 
CHAR-TBN-OI-046-F-M 1494 CHAR-TBN-OI-061-F-M 1738 CHAR-TBN-OI-076-F-M 1719 
CHAR-TBN-OI-047-F-M 1364 CHAR-TBN-OI-062-F-M 1715 CHAR-TBN-OI-077-F-M 1593 
CHAR-TBN-OI-04S-F-M 1590 CHAR-TBN-OI-063-F-M 1689 CHAR-TBN-OI-07S-F-M 1616 
CHAR-TBN-O 1-049-F-M 1431 CHAR-TBN-OI-064-F-M 1616 CHAR-TBN-OI-079-F-M 1811 
CHAR-TBN-OI-OSO-F-M 1405 CHAR-TBN-OI-06S-F-M 1878 CHAR-TBN-OI-OSO-F-M 1564 
CHAR-TBN-OI-OSI-F-M 1290 CHAR-TBN-O 1-066-F-M 1878 CHAR-TBN-OI-OSI-F-M 1623 
CHAR-TBN-OI-OS2-F-M 1364 CHAR-TBN-OI-067-F-M 1800 CHAR-TBN-OI-OS2-F-M 1604 
CHAR-TBN-O I-OS3-F-M 1331 CHAR-TBN-OI-06S-F-M 1730 CHAR-TBN-OI-OS3-F-M 1671 
CHAR-TBN-O I-OS4-F-M 1494 CHAR-TBN-OI-069-F-M 1630 CHAR-TBN-O I-OS4-F-M 1719 
CHAR-TBN-OI-OSS-F-M 1445 CHAR-TBN-OI-070-F-M 1848 CHAR-TBN-OI-OSS-F-M 1652 
CHAR-TBN-OI-OS6-F-M 1445 CHAR-TBN-OI-071-F-M 1819 CHAR-TBN-OI-OS6-F-M 1800 
CHAR-TBN-OI-OS7-F-M 1275 CHAR-TBN-OI-072-F-M 1645 CHAR-TBN-OI-OS7-F-M 1778 
CHAR-TBN-OI-OSS-F-M 1331 CHAR-TBN-OI-073-F-M 1738 CHAR-TBN-OI-OSS-F-M 1896 
CHAR-TBN-O I-OS9-F-M 1353 CHAR-TBN-OI-074-F-M 1804 CHAR-TBN-OI-OS9-F-M 1586 
CHAR-TBN-OI-060-F-M 1349 CHAR-TBN-OI-07S-F-M 1612 CHAR-TBN-O 1-090-F-M 1693 

Mean Amb. 996 Mean Amb. 1125 Mean Amb. 1114 
Ct. Mean 1397 Ct. Mean 1743 Ct. Mean 1688 

Ct. Median 1364 Ct. Median 1738 Ct. Median 1671 
Ct. Std. Dev. 86 Ct. Std. Dev. 93 Ct. Std. Dev. 98 

F-M = Fixed measurement 

Decommissioning 

Planned decommissioning activities for TBN-Ol include: 

Removal of the stored radioactive material awaiting shipment. 

Findings 

Survey area TBN-Ol is a structure located outside of the Controlled Area portion of the site and 
is shown in Figure 28. 

Survey area TBN-Ol is impacted and likely has radioactivity concentrations that that are a small 
fraction of the DCGL. 



Fermi 1 Historical Site Assessment - Volume II Revision 0

Survey Area Name: Turbine Building Designator: TBN-01

The radionuclide mix likely to be present in TBN-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area TBN-01
are Co-60, Cs-137, Sr-90 and H-3. As a result of historical information and characterization data
gathered, TBN-01 is classified as a Class 3 survey area with the exception of a portion of the 1st
and 3rd floors which are Class 2 areas (classified Class 2 as a result of radioactive material
storage and transfer). The radioactive material on the 1st and 3rd floors was stored in sealed
containers.
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are Co-60, Cs-137, Sr-90 and H-3. As a result of historical information and characterization data 
gathered, TBN -01 is classified as a Class 3 survey area with the exception of a portion of the 1 st 
and 3rd floors which are Class 2 areas (classified Class 2 as a result of radioactive material 
storage and transfer). The radioactive material on the 1st and 3rd floors was stored in sealed 
containers. 
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Survey Area Name: Office Building Designator: OFB-01

Survey Area Description

The Office Building is located on the west side of the Control Building and is outside the
confines of the Controlled Area. This structure housed the offices, conference rooms and dining
room for the project. The structure is of reinforced concrete and structural steel design. The
outer walls are made of lightweight concrete block and the remainder of corrugated asbestos
(transite) siding, backed up by gypsum board and hard board.

Survey Area History

All of the areas within OFB-01 are equally likely to be contaminated as a result of work
activities performed in the area, however, it is not expected that OFB-01 will be contaminated to
levels at a small fraction of the DCGL.

Translocation Pathways

Modes and vectors for transmigration of contaminants include:

0 None.

Site modifications performed within survey area OFB-01 include:

" Renovations have been performed as room usage changed.
* Some asbestos abatement has occurred, however some asbestos remains.
" Roof repairs were made using a synthetic material.

Scoping/Characterization

Characterization data from past surveys proved to be insufficient for FSS planning activities.
A Characterization was implemented on October 28, 2008 to include smears, scans and fixed-
point measurements in OFB-01. An ambient measurement was achieved by taking shielded
readings at five locations on each floor and five locations on the roof; and the Mean of those data
was calculated. Tables 20 and 21 represent the results of this survey effort. Smears were taken
at each fixed-point location. Smear results indicated no smear result greater than MDA. One-
square meter beta scans were taken at each fixed-point location. No beta scan indicated results
greater than background. Gamma scans were taken in the general areas (with the exception of
the OFB-0 1 roof) as well as locations where cracks and wall-to-floor junctures were present. No
gamma scan indicated results greater than background.
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Survey Area Description 

The Office Building is located on the west side of the Control Building and is outside the 
confines of the Controlled Area. This structure housed the offices, conference rooms and dining 
room for the project. The structure is of reinforced concrete and structural steel design. The 
outer walls are made of lightweight concrete block and the remainder of corrugated asbestos 
(transite) siding, backed up by gypsum board and hard board. 

Survey Area History 

All of the areas within OFB-01 are equally likely to be contaminated as a result of work 
activities performed in the area, however, it is not expected that OFB-01 will be contaminated to 
levels at a small fraction of the DCGL. 

Translocation Pathways 

Modes and vectors for transmigration of contaminants include: 

• None. 

Site modifications performed within survey area OFB-01 include: 

• Renovations have been performed as room usage changed. 
• Some asbestos abatement has occurred, however some asbestos remains. 
• Roof repairs were made using a synthetic material. 

Scoping/Characterization 

Characterization data from past surveys proved to be insufficient for FSS planning activities. 
A Characterization was implemented on October 28, 2008 to include smears, scans and fixed
point measurements in OFB-Ol. An ambient measurement was achieved by taking shielded 
readings at five locations on each floor and five locations on the roof; and the Mean of those data 
was calculated. Tables 20 and 21 represent the results of this survey effort. Smears were taken 
at each fixed-point location. Smear results indicated no smear result greater than MDA. One
square meter beta scans were taken at each fixed-point location. No beta scan indicated results 
greater than background. Gamma scans were taken in the general areas (with the exception of 
the OFB-01 roof) as well as locations where cracks and wall-to-floor junctures were present. No 
gamma scan indicated results greater than background. 
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Survey Area Name: Office Building Designator: OFB-01

Table 20
OFB-01 Characterization Data

Result Result
Location (dpm/100cm 2) Location (dpm/100cm 2)

1st FLOOR 1st FLOOR (Cont'd)

CHAR-OFB-01-003-F-M 683 CHAR-OFB-01-032-F-M 934

CHAR-OFB-01-004-F-M 742 CHAR-OFB-01-033-F-M 1676

CHAR-OFB-01-005-F-M 1067 CHAR-OFB-01-034-F-M 1030

CHAR-OFB-01-006-F-M 683 CHAR-OFB-01-035-F-M 963

CHAR-OFB-01-007-F-M 890 CHAR-OFB-01-036-F-M 879

CHAR-OFB-01-008-F-M 856 CHAR-OFB-01-037-F-M 915

CHAR-OFB-01-009-F-M 827 CHAR-OFB-01-038-F-M ,1259

CHAR-OFB-01-010-F-M 768 CHAR-OFB-01-039-F-M 867

CHAR-OFB-01-011-F-M 978 CHAR-OFB-01-040-F-M 919

CHAR-OFB-01-012-F-M 864 CHAR-OFB -01-041 -F-M 1100

CHAR-OFB-01-013-F-M 853 CHAR-OFB-01-042-F-M 808

CHAR-OFB-01-014-F-M 1473 CHAR-OFB-01-043-F-M 1764

CHAR-OFB-01-015-F-M 735 CHAR-OFB-01-044-F-M 1037

CHAR-OFB-01-016-F-M 1259 CHAR-OFB-01-045-F-M 775

CHAR-OFB-01-017-F-M 923 CHAR-OFB-01-046-F-M 1133

CHAR-OFB-01-018-F-M 1082 CHAR-OFB-01-047-F-M 701

CHAR-OFB-01-019-F-M 1082 CHAR-OFB-01-048-F-M 709

CHAR-OFB-01-020-F-M 823 CHAR-OFB-01-049-F-M 912

CHAR-OFB-01-021-F-M 1543 CHAR-OFB-01-050-F-M 886

CHAR-OFB-01-022-F-M 1713 CHAR-OFB-01-051-F-M 860

CHAR-OFB-01-023-F-M 1196 CHAR-OFB-01-052-F-M 1067

CHAR-OFB-01-024-F-M 1351 CHAR-OFB-01-053-F-M 1196

CHAR-OFB-01-025-F-M 1742. CHAR-OFB-01-054-F-M 941

CHAR-OFB-01-026-F-M 1045 CHAR-OFB-01-055-F-M 971

CHAR-OFB-01-027-F-M 1406 CHAR-OFB-01-056-F-M 963

CHAR-OFB-01-028-F-M 1178 CHAR-OFB-01-057-F-M 949

CHAR-OFB-01-029-F-M 945 CHAR-OFB-01-058-F-M 808

CHAR-OFB-01-030-F-M 724 CHAR-OFB-01-059-F-M 864

CHAR-OFB-01-031-F-M 709 CHAR-OFB-01-060-F-M 1082

Mean Amb. 938

Ct. Mean 1019

Ct. Median 943

Ct. Std. Dev. 275

F-M = F-ixed measurement
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Survey Area Name: Office Building Designator: OFB-Ol 

Table 20 
OFB-Ol Characterization Data 

Result Result 
Location (dpm/lOOcm2) Location (dpm/lOOcm2) 

1st FLOOR 1st FLOOR (Cont'd) 
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CHAR-OFB-OJ-005-F-M 1067 CHAR-OFB-OJ-034-F-M 1030 

CHAR-OFB-OJ-006-F-M 683 CHAR-OFB-OJ-035-F-M 963 

CHAR-OFB-OJ-007-F-M 890 CHAR-OFB-O J-036-F-M 879 

CHAR-OFB-OJ-008-F-M 856 CHAR-OFB-OJ-037-F-M 915 

CHAR-OFB-OJ-009-F-M 827 CHAR-OFB-OJ-038-F-M .1259 
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CHAR-OFB-OJ-OJ4-F-M 1473 CHAR-OFB-O 1-043-F-M 1764 

CHAR-OFB-0l-OJ5-F-M 735 CHAR-OFB-OJ-044-F-M 1037 

CHAR-OFB-OJ-016-F-M 1259 CHAR-OFB-O 1-045-F-M 775 

CHAR-OFB-OJ-OJ7-F-M 923 . CHAR-OFB-OI-046-F-M 1133 

CHAR-OFB-OJ-OJ8-F-M 1082 CHAR-OFB-OI-047-F-M 701 

CHAR-OFB-OJ-OJ9-F-M 1082 CHAR-OFB-O J-048-F-M 709 

CHAR-OFB-OJ-020-F-M 823 CHAR-OFB-OI-049-F-M 912 

CHAR-OFB-OI-021-F-M 1543 CHAR-OFB-O 1-050-F-M 886 

CHAR-OFB-OI-022-F-M 1713 CHAR-OFB-O 1-051-F-M 860 

CHAR-OFB-OI-023-F-M 1196 CHAR-OFB-OJ-052-F-M 1067 

CHAR-OFB-OI-024-F-M 1351 CHAR-OFB-OI-053-F-M 1196 

CHAR-OFB-OI-025-F-M 1742 CHAR-OFB-OI-054-F-M 941 

CHAR-OFB-OI-026-F-M 1045 CHAR -0 FB-O J-055-F-M 971 

CHAR-OFB-OJ-027-F-M 1406 CHAR-OFB-OI-056-F-M 963 

CHAR-OFB-OI-028-F-M 1178 CHAR-OFB-OI-057-F-M 949 

CHAR-OFB-OI-029-F-M 945 CHAR-OFB-OI-058-F-M 808 

CHAR-OFB-OI-030-F-M 724 CHAR -OFB-O 1-059-F-M 864 

CHAR-OFB-OJ-03J-F-M 709 CHAR-OFB-OI-060-F-M 1082 

Mean Amb. 938 

Ct. Mean 1019 

Ct. Median 943 
- Ct. Std. Dev. 275 

F-M = FIxed measurement 
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Survey Area Name: Office Building Designator: OFB-01

Table 21
OFB-01 Characterization Data

Result Result Result
Location (dpm/O0Ocm 2) Location (dp i/10Ocm 2) Location (dpm1O00cm 2)

2nd FLOOR 2nd FLOOR (Cont'd) ROOF

CHAR-OFB-01-001 -F-M 1104 CHAR-OFB-01-018-F-M 1528 CHAR-OFB-01-001-F-M 1292

CHAR-OFB-01-002-F-M 1270 CHAR-OFB-01-019-F-M 1148 CHAR-OFB-01-002-F-M 1517

CHAR-OFB-01-003-F-M 952 CHAR-OFB-01-020-F-M 1111 CHAR-OFB-01-003-F-M 1550

CHAR-OFB-01-004-F-M 816 CHAR-OFB-01-021-F-M 875 CHAR-OFB-01-004-F-M 1318

CHAR-OFB-01-005-F-M 1170 CHAR-OFB-01-022-F-M 997 CHAR-OFB-01-005-F-M 1728

CHAR-OFB-01-006-F-M 1133 CHAR-OFB-01-023-F-M 997 CHAR-OFB-01-006-F-M 2019

CHAR-OFB-01-007-F-M 1325 CHAR-OFB-01-024-F-M 963 CHAR-OFB-01-007-F-M 1709

CHAR-OFB-01-008-F-M 1067 CHAR-OFB-01-025-F-M 716 CHAR-OFB-01-008-F-M 1569

CHAR-OFB-01-009-F-M 1277 CHAR-OFB-01-026-F-M 1074 CHAR-OFB-01-009-F-M 1757

CHAR-OFB-01-010-F-M 842 CHAR-OFB-01-027-F-M 1406 CHAR-OFB-01-010-F-M 1650

CHAR-OFB-01-011-F-M 915 CHAR-OFB-01-028-F-M 1030

CHAR-OFB-01-012-F-M 934 CHAR-OFB-01-029-F-M 1059

CHAR-OFB-01-013-F-M 1473 CHAR-OFB-01-030-F-M 890

CHAR-OFB-01-014-F-M 1229 CHAR-OFB-01-03 1-F-M 1056

CHAR-OFB-01-015-F-M 1251 CHAR-OFB-01-032-F-M 1011

CHAR-OFB-01-016-F-M 963 CHAR-OFB-01-033-F-M 1425

CHAR-OFB-01-017-F-M 993

Mean Amb. 1200 Mean Amb. 1361

Ct. Mean 1091 Ct. Mean 1611

Ct. Median 1059 Ct. Median 1609

Ct. Std. Dev. 195 Ct. Std. Dev. 215
F-M = Fixed measurement

Findings

Survey area OFB-01 is a structure located outside of the Controlled Area portion of the site and
is shown in Figure 30.

Survey area OFB-01 is impacted and likely has radioactivity concentrations that that are a small
fraction of the DCGL.

The radionuclide mix likely to be present in TBN-01 includes all radionuclides identified in the
radioactive systems of the plant. The primary radionuclides of concern for survey area TBN-01
are Co-60, Cs-137, Sr-90 and H-3. As a result of historical information and characterization data
gathered, TBN-01 is classified as a Class 3 survey area

Decommissioning

Planned decommissioning activities for OFB-01 include:
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The following table presents the radionuclides identified in Technical Based Document NESF-
08-0018, "Radionuclide Selection for DCGL Development."

Table 18
EFI Site-Specific Radionuclide Profile

H-3 Sb-125
C-14 Cs-134

Na-22 Cs-137
Fe-55 Eu-152
Ni-59 Eu-154
Co-60 Eu-155
Ni-63 Pu-238
Sr-90 Pu-239/240

Nb-94 Pu-241
Tc-99 Am-241

Ag-108m Cm-242/243
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1.0 Executive Summary

An integral part in the development of the site-specific Derived Concentration Guideline Levels
(DCGLs) for Enrico Fermi Unit 1 (EF1) is the identification of potential radionuclides present, at the
time of Final Status Survey (FSS), which will contribute to the dose based assessment of the
radiological status of the site. Radionuclide selection is a systematic approach to the identification of
the potential nuclides and a deselecting of those nuclides which would not be present or would be
present in insignificant concentrations.

The initial step in this process is to develop a theoretical suite of radionuclides that would be present in
a reactor at shutdown. Comparisons of the materials present in EFl were compared to those in a
typical Pressurized Water Reactor (PWR) so as to identify possible anomalies in the activation
analysis. Additional nuclides were added to the list based on previous analyses and documentation.
Radionuclides with half-lives of two years or less were omitted from the list since these nuclides
would have decayed at least eighteen half-lives since shutdown.

The next step was to determine which individual nuclides on the list would contribute 0.1 percent or
less to the total activity present, providing the total activity from all discounted nuclides did not exceed
one percent of the total activity. The total activity of all discounted nuclides equaled approximately
0.005 percent. Several nuclides met the criteria of contributing less than 0.1 percent to the total activity
but could not be discounted because they have other methods of production in addition to activation of
reactor components and/or have been observed in 10 CFR Part 61 waste stream analyses or site
characterization samples.

In order to evaluate compliance with the dose criteria for discounted radionuclides, doses for both
residential and occupancy scenarios for those nuclides supported by the DandD code were generated.
The calculated total dose from discounted NUREG/CR-3473 radionuclides represents only 0.51
percent of the total calculated dose for the residential scenario. The calculated total dose from
discounted NUREG/CR-3473 radionuclides represents only 0.02 percent for the occupancy scenario.
The activity represented by the radionuclides not supported by the DandD code resulted in a calculated
total dose contribution of 2.83E 0 2 percent for inhalation exposure-to-dose conversion factors (DCFs)
and 4.05E 3 percent for ingestion DCFs.

As a result of the analysis, an EF1 suite of nuclides was developed from the theoretical set of nuclides
and the deletion of the remaining nuclides was justified.
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2.0 Introduction

EFI was a fast breeder reactor power plant cooled by sodium and operated at essentially atmospheric
pressure. The reactor plant was designed for a maximum capability of 430 Mwt; however, the
maximum reactor power with the first core loading (Core A) was 200 Mwt. The primary system was
filled with sodium in December of 1960 and criticality was achieved in August 1963. The reactor was
tested at low power in its first couple years of operation. Power ascension testing above 1 Mwt
commenced in December 1965, immediately following receipt of the high power operating license. In
October 1966, during power ascension, zirconium plates at the bottom of the reactor vessel became
loose and blocked sodium coolant flow to some fuel subassemblies. Two subassemblies started to
melt. Three years and nine months later, the cause had been determined, cleanup completed, fuel
replaced, and EFI was restarted. In 1972, the core was approaching the burnup limit. In November,
1972, Power Reactor Development Company (PRDC) made the decision to decommission EF 1.

Subsequent management decision determined that EF1 should be fully decommissioned up to, and
including, the termination of the SAFSTOR license.

As a part of the source-term abstraction process at EFl, a site-specific suite of radionuclides
potentially present in the site environs, or present as contamination on structural surfaces, at the time
of FSS, must be identified. The purpose of this Technical Based Document is to provide the
identification of those radionuclides and methodology behind the selection process.

3.0 Technical Position

Few documents address sodium cooled breeder reactors; therefore, it is necessary to conservatively
apply a "best-fit" model for the determination of radionuclides present in EF1.

The theoretical suite of radionuclides that could potentially still be present at EF1 (based upon the
guidance contained in NUREG/CR-3474) is provided in Table 1 along with their half-lives and mode
of decay. All gamma spectrometry analyses that are performed onsite for characterization or FSS
surveys should include the detectable gamma emitters listed in Table 1 in the gamma spectrometry
libraries for analysis. Characterization or FSS samples sent to an offsite laboratory for analysis shall
be analyzed for the narrowed suite of radionuclides listed in Table 8.

4.0 Limitations

The suite of radionuclides listed in Table 1 is a theoretical list based on NUREG/CR-3474 and should
not be used as a site-specific suite for developing DCGLs. The suite of radionuclides listed in Table 8
is an EFI site-specific suite of radionuclides for developing site-specific DCGLs.
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1972, Power Reactor Development Company (PRDC) made the decision to decommission EF1. 

Subsequent management decision determined that EF1 should be fully decommissioned up to, and 
including, the termination of the SAFSTOR license. 

As a part of the source-term abstraction process at EF1, a site-specific suite of radionuclides 
potentially present in the site environs, or present as contamination on structural surfaces, at the time 
of FSS, must be identified. The purpose of this Technical Based Document is to provide the 
identification of those radionuclides and methodology behind the selection process. 

3.0 Technical Position 

Few documents address sodium cooled breeder reactors; therefore, it is necessary to conservatively 
apply a "best-fit" model for the determination of radionuclides present in EFl. 

The theoretical suite of radionuclides that could potentially still be present at EF1 (based upon the 
guidance contained in NUREG/CR-3474) is provided in Table 1 along with their half-lives and mode 
of decay. All gamma spectrometry analyses that are performed onsite for characterization or FSS 
surveys should include the detectable gamma emitters listed in Table 1 in the gamma spectrometry 
libraries for analysis. Characterization or FSS samples sent to an offsite laboratory for analysis shall 
be analyzed for the narrowed suite of radionuclides listed in Table 8. 

4.0 Limitations 

The suite of radionuclides listed in Table 1 is a theoretical list based on NUREG/CR-3474 and should 
not be used as a site-specific suite for developing DCGLs. The suite of radionuclides listed in Table 8 
is an EF1 site-specific suite of radionuclides for developing site-specific DCGLs. 
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5.0 Technical Bases

5.1 Reactor Vessel Construction

EFI reactor vessel wall construction is of 304L stainless steel, whereas typical PWR vessel
construction is of carbon steel. The activation patterns for carbon steel are similar to that of
stainless steel with, however, a lessened importance with regard to Co and Ni. Typical PWR
vessel internals are constructed of 304L stainless steel which differs slightly from the vessel
internals composition of EF1. EF1 vessel internals located within the flux region of the reactor
include:

" Holddown Mechanism (304L and 347L stainless)
* Offset Handling Mechanism (304L stainless)
* Sweep Mechanism (304L stainless)
* Support Plates (347L stainless)

Note: 347L stainless steel is essentially 304L stainless stabilized with niobium (Coates &
Jenkinson, 2007) resulting in minor neutronic differences, other than the increased presence of
Nb-94, therefore exhibiting similar activation patterns as the 304L stainless.

The total mass of the EF1 components is comparable to the mass of the typical PWR internals
(45, 182 kg. vs. 49,508 kg.). The total mass of EF1 vessel (including the Rotating Shield Plug)
is somewhat less than the total mass of the typical PWR'vessel (161,182 kg. vs. 245,582 kg.)
rendering a more conservative result in the radionuclide inventory.

It is therefore appropriate to compare the activation profile of EFl to that of a typical PWR
with some minor modifications that will be explained later.

5.2 Theoretical Suite of Radionuclides

Development of the suite of radionuclides listed in Table 1 began with NUREG/CR-3474.
This NUREG assessed the problems posed to reactor decommissioning by long-lived
activation products in reactor construction materials. Samples of stainless steel, vessel steel,
concrete and concrete ingredients were analyzed for up to 52 elements in order to develop a
database of activated major, minor and trace elements. The list of radionuclides was developed
by combining those radionuclides listed in Table 5.13, "Activity Inventory of PWR Internals at
Shutdown (Total Ci)," and Table 5.15, "Inventories of PWR and BWR Vessel Walls at
Shutdown (Total Ci)". Only radionuclides with half-lives of two or more years were included
on the list. Radionuclides with half-lives less than two years would not be expected to be
observed since two years or less represents eighteen or more half-lives since final shutdown of
the EF1 reactor. It is of note that the Table 1 suite of nuclides was based on the activation of
plant materials after 30 Effective Full Power Years (EFPY) of operation. EFI's operating
history shows a cumulative operation of approximately 33.5 Effective Full Power Days
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(EFPD), considerably less than the NUREG/CR-3474 model. This may be somewhat offset by
the higher flux present in a fast breeder reactor in the 102 to 107 ev neutron energy range (DOE,
1993) and, to a much lesser degree, by the power production in the blanket region of the
reactor.

Additionally, U-234, U-235, U-236 and U-238 were added because they were identified in
NCRP Report No. 58, Table 16 as being present in power reactor fuel.

Normally, levels of transuranic actinides are very low in commercial reactors; however
because of the unknowns present in a Liquid Metal Fast Breeder Reactor (LMFBR), the major
actinides Pu-238, Pu-239/240, Pu-241 as well as the minor actinides Am-241 and Cm-242/243
were added to the theoretical suite of nuclides.

Table 1

a -Alpha decay 3+- Positron decay P3 -Beta decay y -Gamma decay IT - Isomeric transition
*Hard to Detect Nuclides (HTDN) - radionuclides not readily detected by gamma

4

(EFPD), considerably less than the NUREG/CR-3474 model. This may be somewhat offset by 
the higher flux present in a fast breeder reactor in the 102 to 107 ev neutron energy range (DOE, 
1993) and, to a much lesser degree, by the power production in the blanket region of the 
reactor. 

Additionally, U-234, U-235, U-236 and U-238 were added because they were identified in 
NCRP Report No. 58, Table 16 as being present in power reactor fuel. 

Normally, levels of transuranic actinides are very low in cOrnn1ercial reactors; however 
because of the unknowns present in a Liquid Metal Fast Breeder Reactor (LMFBR), the major 
actinides Pu-238, Pu-2391240, Pu-241 as well as the minor actinides Am-241 and Cm-2421243 
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Table 1 
Theoretical Suite of Radionuclides 

*H-3 1.23E+U1 ~ Ag-108m 1. 27E+u:" Y 
*C-14 5.73E+UJ ~. *Cs135 2.30E+Ub 

Na-22 2.60E+uU p+, Y Cs-137 3.02E+U1 
Y 

*Cl-36 3.01E+U) p, Y Pm-145 1.77E+U1 
Y 

* Ar-39 2.69E+Ul P *Sm-146 1.00E+UlS a 
K-40 1.28E+u

;I p, Y *Sm-151 9.30E+U1 p,y 
*Ca-41 1.03E+u:J ~+, Y Eu-152 1.36E+u1 p,y 
*Mn-53 3.70E+uO Y Eu-154 8.80E+uU p,y 
*Fe-55 2.70E+uU p Eu-l 55 4.96E+uU p,y 
*Ni-59 7.50E+U4 p Tb-158 1. 5 OE+U1 

Co-60 5.27E+uU p, Y Ho-166m 1.20E+UJ 
~,Y 

*Ni-63 1.00E+u:" p *Hf-178m 3.00E+U1 IT,y 
*Se-79 6.50E+U4 p *Pb-205 1.51E+u, 

Y 
Kr-81 2.lOE+u:J 1. 59E+u:J a,Y 
Kr-85 1.07E+U1 2.45E+U) a,Y 
*Sr-90 2.86E+ul 7.04E+u~ a,Y 
*Zr-93 1.53E+uO 2.34E+u, a,Y 
*Mo-93 3.50E+uU 4.47E+u

;I a,Y 
**Nb-92m 1.46E+U1 8.78E+u1 a,Y 

Nb-94 2.03E+u4 2.41E+U4 a,Y 
*Tc-99 2. 13E+U) 6.60E+UJ a,Y 

*Sn-121 m 5.00E+uU 1.44E+U1 a 
Sb-125 2.77E+uU 4.32E+Ul a,Y 
*1-129 1.57E+u, 2.85E+Ul a,Y 
Ba-133 1.05E+U1 Y *Cm-243 2.91E+Ul a,Y 
Cs-134 2.06E+uU p, Y 
ex -Alpha decay p+- Positron decay P -Beta decay Y -Gamma decay IT - Isomeric transition 
*Hard to Detect Nuclides (HTDN) - radionuclides not readily detected by gamma 
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spectroscopy requiring offsite, contract laboratory analysis
** Although listed in both Tables in NUREG/CR-3474, the half-life is incorrectly listed as

2.70E+°7 years. The actual half-life of Nb-92m is 10.15 days and is therefore excluded from
the theoretical suite of nuclides. No isotopes of Nb have a half-life of 2.70E+07 years.

5.3 Discounting Insignificant Radionuclides

5.3.1 Activation Product Considerations

Since Table 1 includes trace-elements that would not likely be found at EFidue to their
low abundance, an evaluation of radionuclides that may be discounted as being of
potential importance was performed. The total inventory for each radionuclide was
determined from activity inventories provided in Table 5.13 and Table 5.15 of
NUREG/CR-3474. From this information, the percentage of total inventory for each
radionuclide (decayed to 01/01/08) was calculated. The results of this evaluation are
provided in Table 2.

Table 2
NUREG/CR-3474 Evaluation

.core ~ thermal, - otal Lepssthanv
Nclide shroud barrel pads vessel -Ka~ctivity .%Total 6. 0.%?

H-3 12.90 22.70 2.50 2.35 4.045E+01 2.211E-02 YES*
C-14 231.01 50.78 3.68 0.28 2.858E+02 1.562E-01
CI-36 4.70 1.10 0.081 0.017 5.898E+00 3.224E-03 YES
Ar-39 1.28 0.13 2.74E-03 0.034 1.447E+00 7.908E-04 YES
Ca-41 0.043 9.55E-03 6.97E-04 2.20E-04 5.347E-02 2.923E-05 YES
Mn-53 3.OOE-02 3.60E-03 8.1OE-05 4.06E-04 3.409E-02 1.863E-05 YES
Mn-54 2.52E-08 2.56E-09 6.08E-11 2.53E-11 2.785E-08 1.522E-11 YES
Fe-55 256.94 53.89 3.95E+00 2.46E+00 3.172E+02 1.734E-01
Ni-59 1.02E+03 324.00 2.43E+01 6.55E-01 1.369E+03 7.483E-01
Co-60 1.18E+04 2338.21 1.58E+02 1.15E+01 1.431 E+04 7.821 E+00
Ni-63 1.32E+05 3.21 E+04 2.41E+03 6.24E+01 1.666E+05 9.106E+01
Zn-65 8.82E-13 1.OOE-13 7.08E-15 1.30E-15 9.904E-13 5.414E-16 YES
Se-79 5.70E-03 7.85E-04 3.80E-05 7.90E-07 6.524E-03 3.566E-06 YES
Kr-81 7.1OE-03 5.80E-05 2.84E-07 2.80E-08 7.158E-03 3.913E-06 YES
Kr-85 8.20E-01 3.OOE-02 7.98E-04 3.10E-03 8.539E-01 4.668E-04 YES
Sr-90 7.97E+00 3.60E-02 9.OOE-03 3.56E-04 8.015E+00 4.382E-03 YES*
Zr-93 1.OOE-03 6.70E-05 2.OOE-06 3.OOE-06 1.072E-03 5.860E-07 YES
Mo-93 8.OOE-03 6.OOE-04 1.60E-05 2.16E-04 8.832E-03 4.828E-06 YES
Nb-94 3.70E+00 4.94E-01 2.40E-02 1.10E-02 4.229E+00 2.312E-03 YES*
Tc-99 1.20E+00 1.40E-01 3.40E-03 5.50E-02 1.398E+00 7.644E-04 YES*
Ag-
108m 8.80E-01 1.40E-01 8.40E-03 1.08E-02 1.039E+00 5.681 E-04 YES*
Sn-
121 m 3.35E-04 4.41E-05 1.05E-06 2.97E-06 3.831E-04 2.094E-07 YES
1-129 6.OOE-06 2.39E-07 6.40E-09 2.50E-10 6.246E-06 3.414E-09 YES

4 4
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core thermal total Less~than
Nuclide shroud barrel pads essel activity %:Ttal 0.1%/0?
Ba-133 2.65E+00 5.O0E-01 3.50E-02 9.82E-03 3.195E+00 1.746E-03 YES

Cs-1 34 4.82E-04 1.26E-04 1.01 E-05 2.00E-06 6.201 E-04 3.390E-07 YES*

Cs-135 4.00E-04 1.50E-05 4.10E-07 3.60E-08 4.154E-04 2.271 E-07 YES

Cs-137 8.44E+00 3.80E-01 1.00E-02 8.89E-04 8.831 E+00 4.827E-03 YES*

Pm-145 2.06E-03 6.16E-04 4.59E-05 3.10E-06 2.725E-03 1.490E-06 YES

Sm-146 9.30E-10 2.21 E-10 5.50E-12 3.00E-12 1.160E-09 6.338E-13 YES
Sm-151 3.30E-02 5.90E-02 2.00E-02 2.85E-03 1.149E-01 6.278E-05 YES

Eu-152 O.OOE+00 3.00E-03 2.30E-01 5.15E-01 7.480E-01 4.089E-04 YES*

Eu-1 54 3.00E-01 6.00E-01 3.00E-02 5.90E-02 9.890E-01 5.406E-04 YES*

Eu-155 2.30E-02 1.40E-02 2.41 E-04 3.63E-05 3.728E-02 2.038E-05 YES*

Tb-158 1.50E-02 2.50E-03 5.86E-04 1.87E-04 1.827E-02 9.989E-06 YES
Ho-
166m 1.50E+00 2.21 E-01 8.90E-03 2.00E-02 1.750E+00 9.566E-04 YES
Hf-
178m 1.80E-01 2.12E-01 1.10E-02 5.1OE-03 4.081 E-01 2.231 E-04 YES

Pb-205 1.70E-05 2.00E-06 1.05E-07 2.00E-06 2.111 E-05 1.154E-08 YES

U-233 3.30E-03 1.70E-03 8.90E-05 5.00E-05 5.139E-03 2.809E-06 YES

Pu-239 6.50E-02 3.90E-02 1.00E-03 1.10E-03 1.061 E-01 5.800E-05 YES*

Total 1.829E+05 100

Total % of discounted 4.936E-03
* Radionuclides meet the criteria of contributing less than 0.1 percent of the total activity but cannot be discounted because

they have other methods of production in addition to activation of reactor components and/or have been observed in 10 CFR
Part 61 waste stream analyses or site characterization samples.

5.3.2 Potential Discounted Dose Considerations

Based on the above evaluation, it was determined that individual radionuclides which
contributed less than 0.1 percent of the total activity in Table 2 could be discounted
from the list of Table 1 identified radionuclides providing that potential dose
contributed by the sum of the radionuclides discounted does not exceed one percent of
the total calculated dose. The radionuclides that meet the criteria of contributing less
than 0.1 percent-of the total activity include:

CI-36
Kr-85
Sm-146

Ar-39
Zr-93

Sm-151

Ca-41
Mo-93
Tb-158

Mn-53 MN-54
Sn-121m 1-129

Ho-166m Hf-178m

Zn-65
Ba-133
Pb-205

Se-79
Cs-135
U-233

Kr-81
Pm-145

Although originally included in the list of theoretical radionuclides, the naturally
occurring radionuclides K-40, U-234, U-235, U-236 and U-238 have not been detected
in characterization/waste stream samples at concentrations distinguishable from
naturally occurring concentrations. Therefore, these radionuclides have been
discounted from any further consideration. In order to evaluate compliance with the
dose criteria for discounted radionuclides, the NRC developed computer code DandD,
Version 2.1.0 was used to calculate doses for both residential and occupancy scenarios
for those nuclides supported by the DandD code. The DandD code was used with the
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Cs-134 4.82E-04 1.26E-04 1.01 E-OS 2.00E-06 6.201 E-04 3.390E-07 YES' 
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NRC determined default parameters to represent a conservative screening tool. Input
concentrations for each radionuclide used in the residential scenario were their percent
of total activity input as concentration in pCi/g. Input concentrations-for each
radionuclide used in the occupancy scenario were 1,000 times their percent of total
activity input as surface contamination in dpmi/100 cm 2. Calculated doses for the
following nuclides were developed using the DandD code:

CI-36 Ca-41 Mn-54 Zn-65 Se-79 Zr-93
1-129 Cs-135 Sm-151 Ho-166mU-233 Sn-121m

Mo-93

The calculated total dose from discounted NUREG radionuclides represents only 0.51
percent of the total calculated dose for the residential scenario. The calculated total
dose from discounted NUREG radionuclides represents only 0.02 percent for the
occupancy scenario. Therefore, it is appropriate to discount these radionuclides.
Summary reports for the DandD calculations are included in Attachment A. Summary
Results are depicted in Tables 3 and 4.

Table 3
Summary DandD Buildin2 Occupancy

Building
Occupancy

Not Discounted Discounted

Niucllide All Pathways Dose Nuclide J All Pathways Dose

3H 4.87E-06 4lCa 1.37E-07

14C 1.16E-03 54Mn 1.21E-11

55Fe 1.08E-03 79Se 1.20E-07

59Ni 5.OOE-03 93Zr 4.48E-07

60Co 2.82E+01 93Mo 3.70E-07

63Ni 1.42E+00 121mSn 7.50E-09

90Sr 1.41E-02 1291 2.63E-09

94Nb 7.26E-03 135Cs 4.33E-09

99Tc 1.65E-05 151Sm 4.49E-06

134Cs 6.69E-07 166mHo 4.05E-03

137Cs 6.4 1E-04 233U 9.06E-04

152Eu 8.29E-04 36C1 1.83E-04

154Eu 1.22E-03 65Zn 2.84E-16

155Eu 3.48E-06

239Pu 5.95E-02 Total 5.14E-03

_ Total_ 2.97E_01_% Total 0.02

Total 2.97E+01 ______
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NRC determined default parameters to represent a conservative screening tool. Input 
concentrations for each radionuclide used in the residential scenario were their percent 
of total activity input as concentration in pCi/g. Input concentrations-for each 
radionuclide used in the occupancy scenario were 1,000 times their percent of total 
activity input as surface contamination in dprn/lOO cm2

. Calculated doses for the 
following nuclides were developed using the DandD code: 

Cl-36 Ca-41 Mn-54 Zn-65 Se-79 Zr-93 Mo-93 
1-129 Cs-135 Sm-151 Ho-166m U-233 Sn-121m 

The calculated total dose from discounted NUREG radionuclides represents only 0.51 
percent of the total calculated dose for the residential scenario. The calculated total 
dose from discounted NUREG radionuclides represents only 0.02 percent for the 
occupancy scenario. Therefore, it is appropriate to discount these radionuclides. 
Summary reports for the DandD calculations are included in Attachment A. Summary 
Results are depicted in Tables 3 and 4. 
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154Eu 
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239Pu 

Total 

Table 3 
Summary DandD Building Occupancy 

Building 
Occupancy 

4.S7E-06 41Ca 

l.16E-03 54Mn 

1.0SE-03 79Se 

5.00E-03 93Zr 

2.S2E+01 93Mo 

1.42E+00 121mSn 

1.41E-02 129I 

7.26E-03 135Cs 

1.65E-05 151Sm 

6.69E-07 166mHo 

6.4IE-04 233U 

S.29E-04 36Cl 

1.22E-03 65Zn 

3.4SE-06 

5.95E-02 Total 

% Total 

2.97E+Ol 
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1.37E-07 

l.2lE-11 

1.20E-07 

4.48E-07 

3.70E-07 

7.50E-09 

2.63E-09 

4.33E-09 

4.49E-06 

4.05E-03 

9.06E-04 

I.S3E-04 

2.S4E-16 

5. 14E-03 

0.02 
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Table 4
Summary DandD Residential

Residental
Not Discounted Disc'ounted

Nucdide All Pathways Dose Nuclide AiltPathiways Dose

3H 6.32E-03 41Ca 1.33E-05

14C 1.04E-01 54Mn 2.64E- 11

55Fe 4.20E-04 79Se 4.52E-07

59Ni 2.07E-03 93Zr 5.83E-09

60Co 5.26E+01 93Mo 6.26E-07

63Ni 6.88E-01 121mSn 2.86E-09

90Sr 8.13E-02 1291 3.84E-08

94Nb 1.00E-02 135Cs 2.73E-08

99Tc 1.30E-03 151Sm 8.98E-08

134Cs 1.52E-06 166mHo 4.30E-03

137Cs 4.43E-03 233U 3.49E-06

152Eu 1.18E-03 36C1 2.72E-01

154Eu 1.69E-03 65Zn 1.47E-15

155Eu 1.80E-06

239Pu 6.64E-04 Total 2.76E-01

% Total 0.52

Total 5.35E+01 I

DandD does not support the following radionuclides and could not calculate their dose
contribution:

Ar-39 Mn-53 Kr-81
Pm-145 Sm-146 Th-158

Kr-85 Ba-133
Hf-178m Pb-205

The activity represented by the radionuclides not supported by the DandD code is
calculated to be only 4.94E-0 3 percent of the total activity presented in NUREG/CR-
3474. Of these radionuclides, Ar-39, Kr-81 and Kr-85 are noble gases and it is highly
unlikely that they would still be present in soil and on structural surfaces. Therefore, it
is appropriate to discount Ar-39, Kr-81 and Kr-85. Potential dose contribution from the
remaining radionuclides not supported by the DandD code was evaluated by
comparison of the inhalation and ingestion DCFs contained in Federal Guidance Report
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion. Weighted DCFs were
calculated for each discounted radionuclide and summed for both inhalation and
ingestion DCFs. These totals were then compared to the sum of the weighted DCFs for
the two most abundant radionuclides, Co-60 and Ni-63. This resulted in a total of
2.83E-0 2 percent for inhalation DCFs and 4.05E-03 percent for ingestion DCFs. The
calculations to demonstrate these results are provided in Table 5.
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Table 4 
Summary DandD Residential 

Residental 
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;·,NuClide';:< . All Pathways Dose ':Nuclide ' All Pathways Dose ':. >' :is 
3H 6.32E-03 41Ca 1.33E-05 

14C L04E-Ol 54Mn 2.64E-ll 

55Fe 4.20E-04 79Se 4.52E-07 

59Ni 2.07E-03 93Zr 5.S3E-09 

60Co 5,26E+Ol 93Mo 6.?6E-07 

63Ni 6.SSE-Ol 121mSn 2.S6E-09 

90Sr S.l3E-02 1291 3,S4E-OS 

94Nb 1,OOE-02 135Cs 2.73E-OS 

99Tc 1.30E-03 151Sm S.9SE-OS 

134Cs L52E-06 1 66mHo 4.30E-03 

137Cs 4,43E-03 233U 3.49E-06 

152Eu USE-03 36CI 2.72E-Ol 

154Eu 1,69E-03 65Zn L47E-15 

155Eu LSOE-06 

239Pu 6.64E-04 Total 2.76E-Ol 

% Total 0.52 

Total 5.35E+Ol 

DandD does not support the following radionuclides and could not calculate their dose 
contribution: 

Ar-39 Mn-53 
Pm-145 Sm-146 

Kr-81 
Th-158 

Kr-85 Ba-133 
Hf-178m Pb-205 

The activity represented by the radionuclides not supported by the DandD code is 
calculated to be only 4.94K03 percent of the total activity presented in NUREGICR-
3474. Of these radionuclides, Ar-39, Kr-81 and Kr-85 are noble gases and it is highly 
unlikely that they would still be present in soil and on structural surfaces. Therefore, it 
is appropriate to discount Ar-39, Kr-81 and Kr-85. Potential dose contribution from the 
remaining radionuclides not supported by the DandD code was evaluated by 
comparison of the inhalation and ingestion DCFs contained in Federal Guidance Report 
No.ll, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factorsfor Inhalation, Submersion, and Ingestion. Weighted DCFs were 
calculated for each discounted radionuclide and summed for both inhalation and 
ingestion DCFs. These totals were then compared to the sum of the weighted DCFs for 
the two most abundant radionuclides, Co-60 and Ni-63. This resulted in a total of 
2.83E-02 percent for inhalation DCFs and 4.05E-03 percent for ingestion DCFs. The 
calculations to demonstrate these results are provided in Table 5. 
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Table 5
Nuclides not supported by DandD

I:nlialatiOnl -IngestiOn
,.Perce'nt Wihted Toa Weighted' %Ttal Mt

Radionuclide. Total DCF* .=F Wt DCF DCFD DCF

Mn-53 1.86E-05 1.35E-10 2.51 E-15 4.66E-07 2.92E-11 5.43E-16 7.64E-07

Ba-133 1.74E-03 2.11E-09 3.67E-12 6.82E-04 9.19E-10 1.60E-12 2.25E-03

Pm-145 1.49E-06 8.23E-09 1.23E-14 2.28E-06 1.28E-10 1.91 E-16 2.68E-07

Sm-146 6.34E-1i3 8.26E-05 5.24E-17 9.72E-09 5.51 E-08 3.49E-20 4.91E-11

Tb-158 9.99E-06 6.91 E-08 6.90E-13 1.28E-04 1.19E-09 1.19E-14 1.67E-05

Hf-178m 2.23E-04 6.65E-07 1.48E-10 2.75E-02 5.68E-09 1.27E-12 1.78E-03

Pb-205 1.15E-08 1.06E-09 1.22E-17 2.26E-09 4.41 E-10 5.07E-18 7.13E-09

Total 2.83E-02 Total 4.05E-03

Co-60 7.82 5.91 E-08 4.62E-07 7.28E-09 5.69E-08
Ni-63 91.06 8.39E-10 7.64E-08 1.56E-10 1.42E-08

Total 5.39E-07 Total 7.11 E-08
*Effective Committed Dose Equivalent per Unit Intake (Sv/Bq)

Additionally the potential external dose contribution from the remaining radionuclides
not supported by the DandD code was evaluated by comparing the summed weighted
Exposure to Contaminated Ground Surface DCFs contained in Federal Guidance
Report No. 12, External Exposure to Radionuclides in Air, Water, and Soil for the
comparison of the external dose component to the most abundant gamma producing
radionuclide Co-60. No external dose component contributed greater than 6.12E-0 3

percent as shown in Table 6.

Table 6
Weighted external dose comparison

Nuclidei i Gonad i'Breast Lung' ' R Marrow BSurface '' Thyroi' I Reminder Effective Skin'

Mn-53 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

Ba-133 3.89E-03 4.)0E-03 3.56E-03 3.39E-03 5.37E-03 3.80E-03 3.51E-03 3.76E-03 4.14E-03

Pm-145 3.08E-07 3.36E-07 2.OOE-07 1.39E-07 7.17E-07 2.47E-07 2.03E-07 2.64E-07 3.79E-07

Sm-146 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Tb-1 58 4.23E-05 4.24E-05 4.13E-05 4.06E-05 4.85E-05 4.30E-05 4.10E-05 4.20E-05 5.42E-05

Hf-178m 2.82E-03 2.85E-03 2.76E-03 2.69E-03 3.53E-03 2.89E-03 2.71 E-03 2.80E-03 2.98E-03

Pb-205 1.27E-1I 2.88E-11 6.67E-14 1.19E-12 5.34E-12 2.OOE-12 4.65E-12 9.39E-12 6.50E-10

Total 6.75E-03 6.90E-03 6.36E-03 6.12E-03 8.95E-03 6.73E-03 6.27E-03 6.60E-03 7.17E-03

Therefore, it is appropriate to discount all of the radionuclides not supported by the
DandD code.
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Table 5 
Nuclides not supported by DandD 

Mn-53 1.B6E-05 1.35E-10 7.64E-07 2.51 E-15 4.66E-07 2.92E-11 5.43E-16 

Ba-133 1.74E-03 2.11E-09 3.67E-12 6.B2E-04 9.19E-10 1.60E-12 2.25E-03 

Pm-145 1.49E-06 B.23E-09 1.23E-14 2.2BE-06 1.2BE-10 1.91E-16 2.6BE-07 

Sm-146 6.34E-1·3 B.26E-05 5.24E-17 9.72E-09 5.51 E-OB 3.49E-20 4.91 E-11 

Tb-15B 9.99E-06 6.91 E-OB 6.90E-13 1.2BE-04 1.19E-09 1.19E-14 1.67E-05 

Hf-17Bm 2.23E-04 6.65E-07 1.4BE-10 2.75E-02 5.6BE-09 1.27E-12 1.7BE-03 

Pb-205 1.15E-OB 1.06E-09 1.22E-17 2.26E-09 4.41E-10 5.07E-1B 7.13E-09 

Total 2.B3E-02 Total 4.05E-03 

Co-60 7.B2 5.91E-OB 4.62E-07 7.2BE-09 5.69E-OB 

Ni-63 91.06 B.39E-10 7.64E-OB 1.56E-10 1.42E-OB 

Total 5.39E-07 Total 7.11 E-OB 
*Effective Committed Dose Equivalent per Unit Intake (Sv/Bq) 

Mn-53 O.OOE+OO 

Ba-133 3.B9E-03 

Pm-145 3.0BE-07 

Sm-146 O.OOE+OO 

Tb-15B 4.23E-05 

Hf-17Bm 2.B2E-03 

Pb-205 1.27E-11 

Total 6.7SE-03 

Additionally the potential external dose contribution from the remaining radionuclides 
not supported by the DandD code was evaluated by comparing the summed weighted 
Exposure to Contaminated Ground Surface DCFs contained in Federal Guidance 
Report No.12, External Exposure to Radionuclides in Air, Water, and Soil for the 
comparison of the external dose component to the most abundant gamma producing 
radionuclide Co-60. No external dose component contributed greater than 6. 12E-03 

percent as shown in Table 6. 

Table 6 
hted external dose com 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

4.00E-03 3.56E-03 3.39E-03 5.37E-03 3.BOE-03 3.51 E-03 3.76E-03 4.14E-03 

3.36E-07 2.00E-07 1.39E-07 7.17E-07 2.47E-07 2.03E-07 2.64E-07 3.79E-07 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

4.24E-05 4.13E-05 4.06E-05 4.B5E-05 4.30E-05 4.10E-05 4.20E-05 5.42E-05 

2.B5E-03 2.76E-03 2.69E-03 3.53E-03 2.B9E-03 2.71 E-03 2.BOE-03 2.9BE-03 

2.BBE-11 6.67E-14 1.19E-12 5.34E-12 2.00E-12 4.65E-12 9.39E-12 6.50E-10 

6.90E-03 6.36E-03 6.12E-03 B.9SE-03 6.73E-03 6.27E-03 6.60E-03 7.17E-03 

Therefore, it is appropriate to discount all of the radionuclides not supported by the 
DandD code. 
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5.4 Activation Analysis

In 2005 an activation analysis of EFI was performed to determine the activity and
radionuclides present in EFI. The analysis took into consideration the materials present and the
power operation history. The following results were noted:

* The total specific activity is quite low everywhere with negligible neutron
activation outside the primary shield tank.

* The isotopes with the largest relative contribution for most zones are Co60 and
Ni63 and, to a lesser extent, Fe55, in a few selected regions.

The radionuclides in the activation analysis (Table 7) were compared with the nuclide suite
after deselection. Ca-41 and Mn-54 had been deselected and comprise a very small fraction in
the activation analysis therefore those radionuclides will remain deselected. Cr-5 1, Fe-59 and
Co-58 will remain discounted due to the small fraction and their half-lives less than two years.

Table 7
Activation analysis

KNuelide Fraction,
H-3 .004

C-14 .005
Ca-41 7.6E-"'
Cr-51 0.00

Mn-54 1.6E-0 "
Fe-55 0.1
Fe-59 0.00
Co-58 0.00
Co-60 0.20
Ni-59 0.02
Ni-63 0.673
Nb-94 3.06E-0 4

Eu- 152 5.59E-'-
Eu-154 4.45E°-
Eu-155 8.11E-O0

5.5 10CFR61 Analysis

A review of liquid waste system water samples and smear analyses performed from 1989
through 1998 identified the following radionuclides:

H-3 Cs-137
C- 14 Pu-238
Fe-55 Pu-239/240
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In 2005 an activation analysis of EFI was performed to determine the activity and 
radionuclides present in EFI. The analysis took into consideration the materials present and the 
power operation history. The following results were noted: 

• The total specific activity is quite low everywhere with negligible neutron 
activation outside the primary shield tank. 

• The isotopes with the largest relative contribution for most zones are C060 and 
Ni63 and, to a lesser extent, Fe55, in a few selected regions. 

The radionuclides in the activation analysis (Table 7) were compared with the nuclide suite 
after deselection. Ca-41 and Mn-54 had been deselected and comprise a very small fraction in 
the activation analysis therefore those radionuclides will remain deselected. Cr-51, Fe-59 and 
Co-58 will remain discounted due to the small fraction and their half-lives less than two years. 

Table 7 
Activation analysis 

':;:~?';:;;;,;ii~;Nuclide"~",: :;,:.;,~,!:,;~~;'s::::: ::::'. ' . """. :Y':\~~l:: ':Fractio:n::':,. . "'~" 
H-3 .004 

C-14 .005 
Ca-41 7.6Ru, 

Cr-51 0.00 
Mn-54 1.6Ru

l) 

Fe-55 0.1 
Fe-59 0.00 
Co-58 0.00 
Co-60 0.20 
Ni-59 0.02 
Ni-63 0.673 
Nb-94 3.06Ru4 

Eu-152 5.59RUJ 
Eu-154 4.45RUJ 

Eu-155 8. llRu1S 

5.5 10CFR61 Analysis 

A review of liquid waste system water samples and smear analyses performed from 1989 
through 1998 identified the following radionuclides: 

H-3 
C-14 
Fe-55 

Cs-137 
Pu-238 
Pu-2391240 
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Co-60 Am-241
Ni-63 Cm-242/243
Sr-90

A review of past analyses has indicated the presence of Na-22, which is expected in a LMFBR,
and is included in Table 6. Even though the analyses from 1989 through 1998 had not
indicated the presence of Pu-241 it is prudent to include this radionuclide in the EF1 site-
specific radionuclide profile due to the presence of Am-241.

A composite of smears taken on the reactor vessel internals were sent for analysis in the
summer of 2007 with the following radionuclides identified:

Ni-63 C-14
Pu-238 Sr-90
Cs-137 Pu-239/240

Since the above mentioned radionuclides have been identified in previous analyses, they have
been included in the EF1 site-specific suite of nuclides even though their dose contribution
may be less than 0.1%.

6.0 Conclusion

As a result of the analysis of potential radionuclides present in EFI, at the time of FSS, the suite of
nuclides was narrowed down to the ones depicted in Table 8. The radionuclides rejected from the
theoretical suite of nuclides were analyzed and found that they would either not be present, or if
present, would be at concentrations contributing insignificantly to the total dose.

Table 8
EF1 Site-Specific Radionuclide Profile

H-3 Sb-125
C-14 Cs-134

Na-22 Cs-137
Fe-55 Eu-152
Ni-59 Eu-154
Co-60 Eu-155
Ni-63 Pu-238
Sr-90 Pu-239/240
Nb-94 Pu-241
Tc-99 Am-241

Ag- 108m Cm-242/243
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A composite of smears taken on the reactor vessel internals were sent for analysis in the 
summer of 2007 with the following radionuclides identified: 

Ni-63 
Pu-238 
Cs-137 

C-14 
Sr-90 
Pu-239/240 

Since the above mentioned radionuclides have been identified in previous analyses, they have 
been included in the EFI site-specific suite of nuclides even though their dose contribution 
may be less than 0.1 %. 
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As a result of the analysis of potential radionuclides present in EFl, at the time ofFSS, the suite of 
nuclides was narrowed down to the ones depicted in Table 8. The radionuclides rejected from the 
theoretical suite of nuclides were analyzed and found that they would either not be present, or if 
present, would be at concentrations contributing insignificantly to the total dose. 
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4 DandD Building Occupancy Scenario

<

DandD Version: 2.1.0
Run Date/Time: 6/30/2008 8:05:21 PM
Site Name: EF1
Description: Analysis of potential dose of nuclides not discounted for building occupancy
FileName:C:\Documents and Settings\Marty\My Documents\DnDBld2.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100
Seed for Random Generation: 8718721
Averages used for behavioral type parameters

External Pathway is ON
Inhalation Pathway is ON
Secondary Ingestion Pathway is ON

Initial Activities:

Area ofNuclide I (m 2) DistributionContaminto i 2i~ ~~ ..................... ... .... ..... m l a t l n ............ ........ .- .. .......... ............................ ........ .. ... ............. ............. .... ................

N3H TUNLIMITED [CONSTANT(dpm/100 cm**2).

Justification for concentration: Percent total Value 2.21E+01

14C - -- -jUNLIMITED -rCNT T(dpm-IOO cm*:v2)![! C ..... ... ............. ..... ... ................... ......... ..... .... ......... ............ ......• ...... .... ............ .. ....................... il. . N S . .{.d .... 0 0.... ... c *.. . •_ ................ ....... ............... .............................. .................. ..

kJustification for concentration: Percent total _1l Value 1.56E+02

SSD [CONSTANT(dpm/100 cm-**2)

lJustification for concentration: Percent total Value 1.73E+02

I59Ni UNLIMITED [CONSTANT(dprnll00 cm**2)

Justification for concentration: Percent total - Value 7.48E+02

I160Co UNIIED [CONSTANT(dpm/lOO cmn* 2)

IJustification for concentration: Percent total jVle7.82E+03

14

DandD Building Occupancy Scenario 

DandD Version: 2.1.0 
Run Dateffime:6/30/2008 8:05:21 PM 
Site Name: EF1 
Description: Analysis of potential dose of nuclides not discounted for building occupancy 
FileName:C:\Documents and Settings\Marty\My Documents\DnD_Bld2.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 
Nuclide concentrations are distributed among all progeny 
Number of simulations: 100 
Seed for Random Generation: 8718721 
A verages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secondary Ingestion Pathway is ON 

Initial Activities: 

,IJustification for concentration: Percent total l~ 1.73E+02 

Ils9Ni _ .. ~ __ J.~JNLI~~TED !1.CONS~~!\d~mJ100. cn:~~~!. 
IJustification for concentration: Percent total II ~ 7.48E+02 ................ _ ........ J 
il~Q~.~ .............•• ~~ .•.. ~······················ ·······················I~~i!~~·.~.·· •••. · • .-.~~::.·: •. -.I~g.~~!.~!~~p.~·i~?:~;~·:~~~: ............ . 
:IJ ustification f?rc?~c~?trati?n: Per~~~t tot~!.. ....... Jty~l~~ ................ ?:~~~~?~ ..... ................. . 

14 

· -



i - A

163Ni LUNLIMITED CONSTANT(dpm/100 cm**2)

IJustification for concentration: Percent total Value 9. 11E+04.. ..... ........... ........- ........ • . ............. I....................................................... ...... ...... ... .... ...i .. .................................................... ......... .. .. .. ; .... ........ ......................... .. .......... ............................ .... .... ....

90Sr ]UNLIMITED i CONSTANT(dpmn100 cm**2)

FJustification for concentration: Percent total Value 4.38E+00
.................-- -... ................................. ... .......... ........ .............. ............E D ..................O.......A..T -........ l.0... c---....................................-................................ ............ ................ ...........
194Nb ULvITED CONSTANT(dprn/1 00 cmn*2)

FJustification for concentration: Percent total Value 2.31E+00

99Tc - L UNLIMITED jCONSTANT(dpm/100 cm**2)

Justification for concentration: Percent total Value 7.64E-01

1134Cs ]UNLIMITED ijCONSTANT(dpm/100 cm**2)

'Justification for concentration: Percent total Value 3.39E-04

137Cs UNLIMITED - - CONSTANT(dpm/100 cm**2)

Justification for concentration: Percent total Value 4.83E+00

152Eu - UNLIMITED iICONSTANT(dpm/100 cm**2)

Justification for concentration: Percent total IValue 4.09E-01

1154Eu . UNLIMITED i[CONSTANT(dpm/100 cm**2) ,.

IJustification for concentration: Percent total Value 5.41E-01....... ........ ....... ................... ........................... ....................... ..... ......... .... .......... ..................... ...... ............................. ..... .0 S A T d ...... ........................................................... ....... .. ...........................
Il5Su - UNIMITED CONSTANT(dpnil 00 cm- *2)

LJustification for concentration: Percent total - Value 2.04E-02

1239Pu UNLIMITED i[CONSTT(dpm/100 cm**2)

Justification for concentration: Percent total j[Value 5.80E-02

Chain Data:

Number of chains: 15

Chain No. 1: 3H
Nuclides in chain: 1

Nuclide Position. I...... ............ ... ............... ..... ..... ....
• 11 .... . i].511

Chain No. 2: 14C
Nuclides in chain: 1

Chain Half First n Fractional Second Fractional Ingestion Inhalationd Surface cmNucnide 15
Position Life Parent] Yield Parent Yild CEDE CEDE Dose Rate Dose Ratei .. . .. .. . . .. . .. . .. .... . .. .... .. .......... .... . .. . .. . .. . .. . .. . .. . ...... . .. . .. . .. . .. . .. .. .. . .. . .. . .. . .. . .. . .. . .. . .. ...... . .. . .. . .. . .. . .. . ...... . .. . .. . .. . .. . .. . .. . .. . .. . .. I.. ... . .. . .. . .. . .. . .. . .. ...... . .. . . . . .. . . .. . .. . .. . .. . ..... . .. . .. ... . .. . .. . .. . .. . .. . .. ... . .. . .. . .. . ........ . .. . .

15

'IJ ustificati on f?~~??~~ntr~ti~~:~~~~~~t~?~~~ ........... : ly~~~~...........?:l~~:+:?~ .. 

12~~~Ew._" __ ._" ,IUNLIMITED '_"'"'M."'.w'w,_JCONSTAN~SdprnllOO cm**2) _" __ ,, __ .w_, __ 'w. _ _, 

i'Justific~ti?~f?~~??centration: Perc.~~t~?t_~lmmm_ 11 ~ 4.38E+OO 

:1~~~~.mmmmJI~~!.TJ?~mmJIs:g~~T~!(~p_~~??~~~~~~) __ m ........... m.m_m ... . 

;I!u~tification !or con:.~~:r:~_:i?~:_~:rcent total It:' alue 2.31E+OO 

:1~C ______ m_."" ... '_m.I~~~ ___ ._~ __ IICONST~T(dp.~~~?_~m'~~2) .. 

'Justification for co~.:en~!,.~~??: .~er~!nt total __ ... mJ ~ .7.64E-Ol 

il134cs I I UNLIMITED ~ICONSTANT(dp~100 cm**2) 

I 'J~~~i~~~~!?~_~?~.~?~centr~tio~ :~=rce~tt?~~l, mmmmmml t~ __ "m~:~?~=?~mm_'_ ..... : ...... _ .. :_ ... ~ .. i 

'1.!~7~~ ................ , ......... " ... ,...... 1~~r.T~~ ....... , ......... , ....... , .. , .. jl.~~.~,~T.~TS?E~.~??.~~,'~~.~.!. ............ , .. _ .... ,' .... _ .......... " .... _ ...... . 

'Justification for conce?t:~:~,?~:,,~.::cent total :I~ 4.83E+OO 

:1!~~~~.mmm. mmmm jl~~!T~~ mjls:~!!~T~T(?p~1??:~~:'.~2mmmmmmm_ 
!IJustification for concentration: Percent total II ~ 4.09E-Ol 

Iri54~u jl~IMITED iICONSTAN!~~E~,~~O ~_~**2) 
"Justific~ti?~~?r. c?nc~nu-~t~?~:_Percentt?~~I.,JIy.~I~~ .......................... s.:~~~~?~..............mm .. 
il!??~~._mmmmm_·I~~~!TJ?~. ...jls:<?~~T~!\?p~~??~.~:~'~~! mmmmmm_m_ 

i 'J ustification~?~~??~:~u-~ti ?n:~~,~~~~!t?t~~mm __ '.'mmJ I~. __ m"_._mm~:?~~~?~ 
11~~2!'~_~__m mmJI~~!.!J?~_ m'_JIs:g~~!~!\~P~~??~~~':~~mm 
jlJustification for concentration: Percent total .-JI Value 5.80E-02 

Chain Data: 

Number of chains: 15 

Chain No.1: 3H 
Nuclides in chain: 1 

, 
............ ~ 

................ J 

••••••• n...... • ...................................................... ~ •• _ ••••••••• A ..... _ •... __ .~_ .... A •...... _.A..... •.• .. ................. n ••••••• _ ••••• _ •• n ........................... ~._ •.•• ~...... .......... • •••••••.••••••••••• n .• n •••.. ~ •••.••.••• ~ •• _. .. .••.••• _ ........... __ ..... • .•••••••••...... A................ .......... . .............................. " ............... _. . ................ . 

B ~
' < Ingestion Inhalation: Surface 15 cm 

N rd Chain Half First Fractional Second, Fractional CEDE CEDE ~ Dose Rate Dose Rate 
uc I e Position Life Parent Yield Parent Yield Factor Factor! Factor , Factor 

_ _ _ _ _ _ _.: < : (Sv!!3q), _(Sv~q) i ((Sv/d)!(Bq/m2
)) ((Sv/d)/(Bq/m3

)) 

113H ,IL. !14.51E+031 ~ J,,", t ,, ____ .1L ,_~ __ , 111.~3E-ll U!,}3E-ll JO.OOE+OO tIO.OOE+OO 

Chain No.2: 14C· 
Nuclides in chain: 1 

15 

Surface 
Dose Rate 

15 cm 
Dose Rate 



.................................... ......... . . .... ............................ ....... .. ................. .. ... • ................... .... .... ... .......... ......... .......... ................... ....... . ..Fc o ......... .... ............................... F c o ................................................................. Fc oi......... .................
Facor actr [ Factor Factor

....... ... .......... ...... (Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m3))

1: 29E+06 -F2.......___ I . .. 64E-105164E-041.39E-15 22E18.......

Chain No. 3: 55Fe
Nuclides in chain: 1

Ingestion Inhalationm Surface 15 cm
Nuclide, Chain Half First Fractional. Second Fractional CEDE CEDE Dose Rate Dose Rate
N Position Life .Parent. Yield Parent Yield Factor Factor Factor Factor

_ -_......__... _.____ ______(Sv/(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m 2))i ((Sv/d)/(Bq/m 3))

Chain No. 4: 6OCo
Nuclides in chain: 1

Ingestionl Inhalation: Surface 15 cm

N i Chain Half First Fractional: Second Fractional CEDE CEDE Dose Rate Dose Rate
iePosition Life .Parent. Yield Parent Yield Factor Factor Factor Factor

...... _ _..... _ _,___......_____ _____ (Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m3))

i60Co • 1 [1.93,E+°3. ...... __.. .___ _ ______... ..._ _ 17.28E-09 59 E-08 2.3E O_ .. 6 .................

Chain No. 5: 59Ni
Nuclides in chain: 1

Ingestion Inhalation! Surface 15 cm
N. d. Chain Half . First Fractionall. Second Fractional CEDE CEDE Dose Rate Dose Rate

ucePosition Life Parent. Yield Parent! Yield Factor Factor Factor

._ ____ ,___ ______ _________ __ _ ...... (Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m 2)) ((Sv/d)/(Bqlm3))
159Ni 11 2.74E+07 _ ._ - [ '____" f5.67E- 11 .. 71E-.1O 10.00.E+.00 . .0.0E+0

Chain No. 6: 63Ni
Nuclides in chain: 1

Ingestion' Inhalation Surface 15 cm
Nid Chain Half First Fractional. Second: Fractional CEDE : CEDE Dose Rate Dose Rate

u ePosition Life Parent Yield Parent Yield Factor Factor Factor Factor

_ _ (Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m 2)) ((Sv/d)I(Bqfm 3))

63Ni :1 3.51+04 ________11.56E-1O1.0E-ýý09j.OE+OO ]0.0oE+oo -
E ý 7 F 7...... ... .... .. . . ...........................

Chain No. 7: 90Sr
Nuclides in chain: 2

Ingestion Inhalation Surface 15 cm
Nid Chain Half First Fractional Second Fractional CEDE CEDE Dose Rate Dose Rate

Position Life ParentFactor Factor Factor Factor

__.......... __..............____.......__.......................Bq).... ... ) ,(v/ qd)I(vBqm(S l lB /m ) d)(S /)/B /m )

16

Chain No.3: 55Fe 
Nuclides in chain: 1 

Chain No.4: 60Co 
Nuclides in chain: 1 

. -

r - I --[I --I --r--- !--··T~m-.--~ ,"ing~stion! fuh~l~;~~~ Surf~~~'~'·"w'w.w_wm 15 cm w""". , 

i.' NUclide. '. C~a~n ',.' H~lf , First i Fra~tional,., Second; .•.. Fra~tionall CEDE '.:. CEDE I Dose Rate. '.'. Dose Rate '.i,. 

' ~ PosItIOn, Life ,Parent: YIeld ,Parent' YIeld : Factor; Factor i Factor i Factor i 
i I', ,', : ,i i (Sv/Bq)! (Sv/Bq) I ((Sv/d)/(Bq/m2

)): ((Sv/d)/(Bq/m3))i 

iI60C::"~I-l '--11.93E+03!i - J 11 H 117.28E-091Is.91E-08 iI2,03E-1O :16.26E-12: 
............................................ H .... • ....................................... ~ ........... _ ................. _ .... _ .. _ .... _; ...... _ .... M .. ............. .. ...... __ ........ _....... • ............. " •• _ .. H ........................................................................................... _ ........ _ •••••••• _. __ ._ ..... __ ............... • ... ~ ..... _ ................. _ ................................. _...... , 

Chain No.5: 59Ni 
Nuclides in chain: 1 

Chain No.6: 63Ni 
Nuclides in chain: 1 

Chain No.7: 90Sr 
Nuclides in chain: 2 

16 



i - a

9OSr 1 16E+04 3.85E-08 3.51E-07 2.46E-14 13.21E-169 2 . 1 1...............9 E09 2.28E-09- 4.0E-13 . . 03E-14

Chain No. 8: 94Nb
Nuclides in chain: 1

Ingestioni Inhalationý Surface 15 cm

Nuclide Chain Half First Fractional Second Fractional CEDE -CEDE Dose Rate Dose Rate
Position Life Parent Yield Parent: Yield Factor Factor Factor Factor

_____ _____ _____ ____ ______ ____ ______(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m) ((Sv/d)I(Bq/m3)..................... .......... ... . ... i ..... . ... .. ..... ._SESO•. ...q..E.-.O. .S ..... . ...2..............i[4N 1 17 41E+061] ] .3-9i11E0 .32E-10 39E1

Chain No. 9: 99Tc
Nuclides in chain: 1

Nule ChainNulPosition

'Ingestion, Inhalationý Surface 15 cm
Half First Fractional: Second' Fractional CEDE CEDE Dose Rate Dose Rate
Life Parent, Yield Parent Yield Factor Factor Factor Factor

(SvIBq) I(Sv/Bq) ((Sv/d)/(Bq/m 2))' ((Sv/d)/(Bq/ V)

Iý9 _I1 !17.78E+071_ _ I_____ 3.95E-10 ]2.25E-09 16.73E-15 ]5.79E-17_

Chain No. 10: 134Cs
Nuclides in chain: 1

Ingestion Inhalationi Surface 15 cm
Chain Half First .Fractional Second& Fractional CEDE CEDE Dose Rate Dose RateNu c lide : 

•••

ePosition. Life Parent Yield Parent Yield For Factor Factor
______ _____ _ _ __[ _ _ _ _ (Sv/Bq) (Sv/Bq) ((Svld)I(Bqlm2)) ((Sv/d)/(Bqlm3))

13C [ 5E+ 2r___________ __ 0198-8 ;I1.25E-08f11.31E-10 r3.8E-1

Chain No. 11: 137Cs
Nuclides in chain: 2

Ingestion. Inhalation Surface 15 cm
Chain Half First Fractional. Second' Fractional CEDE CEDE Dose Rate Dose Rate

Nucide Positioni Life iParent Yield .Parentý Yield Factor Factor Factor Factor

..... ............... . ........ .. ............. ...........(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq!m ). ((Sv d)/(Bq/m3))
37Cs1 0E+04 35E-08863E-092.46E-14 13.40E-16

137mBa Implicit_[ Fi, _0.946 ]1.___ 0lO9N+OO 0°°0+°° 5"06E-11 1.48E-12

Chain No. 12: 152Eu
Nuclides in chain: 2

..Ingestion' Inhalation' Surface 15 cm
Chain Half First Fractional Second' Fractional CEDE CEDE Dose Rate Dose RateiNuclide.

ide Position, Life Parent Yield Parent' Yield Factor Factor Factor Factor
(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2j)ý ((Sv/d)/(Bq/m 3))

17

~1 •. : .•.•.•.•. o.o .•. ,.· .•. ~ .•.•. • ... r .•.•.••••.•••••. :·'.1 •••••••.•••••••••••••••••••. !·[~.:Q~~;9~' , •••.....•... ···· •. ·· ••••••• :1········· •••••• · •••••• · ••••••••••••••••••• :·r •••. · ........................ j....... . •• ·•· •••••.•••••• ;·j.~:?~.~-9.~ •• II.~.·~i§;9i .•••• :j?~.~.()~~}.~ ..................• ·1.~.·~.1~~1.() ...... . 
j j2 : I~~???!gg! j~ ... J j~ .............. ... .. ; j9"..' Ig..., .. ".,: 1?~,?l~~g?: 1?:?~~=g?J 1~~()g?=1.}......_. L~~g}~~1..~,.. ..... . 

Chain No.8: 94Nb 
Nuclides in chain: 1 

Chain No.9: 99Tc 
Nuclides in chain: 1 

:;::===;::::==:;::===;;===;;::===:::;;::::=::"=::::::;;=:.=== ... , .. -'B' '~: t i ! I Ingestion: Inhalation! Surface , 15 cm i I Nuclide I C~a~n i H~lf i First [Fra~tionall Second! Fra~tionalj CEDE I CEDE I Dose Rate , Dose Rate , 
: . PosItIon: Life : Parenti Yield ! Parent! Yield : Factor I Factor I Factor , Factor , 
, , , :. i ! 1 : (SvlBq)! (SvlBq) 1 «Sv/d)l(Bq/m2

)) «Sv/d)l(Bq/m3
)) , 

rl99T ~", 11"~~"j IT7-8~~0711"""i 1·· .. ····_··1 I·· .. ··; , .. mm..., 13:95E~io! 12:2~E~09~i j~:73?~~!~·.~.~-~i 15.79E~17'·=· 

Chain No. 10: 134Cs 
Nuclides in chain: 1 

....... _ " ............................. _ .... ~H ......................... _ .......... _ ............. _ ............ _ .. H ............ H....................... . ....... n ........ _ .......... _.... • .. " ........ " ................................ ,.,....... .................... ................ .................................. • •••••••••••••••••••••••• _ ............ ~...... •••• ••••••••• '" •••••• • _~ ••• _~_~ •••••••••••• b •••• _ •• ~ •••••• 'Bi i~: . ! ! i Ingestionl Inhalation; Surface 15 cm 
i,.N I'd i.' Chain:, Half : First ',Fractionall. Second!. Fractional; CEDE '.i, CEDE .... Dose Rate Dose Rate 

uc I e Position: Life i Parenti Yield : Parent{ Yield ; Factor i Factor: Factor Factor 
i ' i ! i i : ; (SvlBq); (SvlBq) i «Sv/d)l(Bq/m2

)): «Sv/d)/(Bq/m3))1 
: •••• _ ......... _._ •• _._ •••• , ••• ~ ••••• _ ....................... ,,; •••••••• .-.......... _." ••••••••••••••••• ; ••• _ ......................... ~ " .......................... ~._ ••• " ....... ,; ." ••••••• , •• " .. ~~. ___ ••• ; _ ••• _~_ •••••••• _ •• __ •••••• _ •• ,~~".,; ••• __ ••••••• " ••• , ••••••• ; ........... , •• ; •• ~ ••• _ ••• A ••••••• , ••••• _ •••••••• A ...... "., , ............... ,.,,' 

1!34~s. .. :ll '1!:.~.3E+02JI II JI _ t i11.9~E-08 111.25E-08 . i/1.3lE-lO __ . !1?·~~E-!.2 

Chain No. 11: 137Cs 
Nuclides in chain: 2 

............. ~ , .......... _ .............................................. __ .......... ~ ...••. __ ~~_._. . ..•.••.• _ • ........ _._ •.••..•••••• __ .•. ~_ ..• '~.N __ ••.• ,~ ...... ~...... .. ................. ~ .................... " ......... _ ...... _ •. " ••.•...•.•• "..... .... . ..••...•••••....•...••.•• _ .••••.••.•• " ... _ •.•••.•••. _ •••.•• ~ ....... " ..................... _ 'R' i@Ji ' i ! ; Ingestion! Inhalation! Surface 15 cm 
I. NUclide.! C~a!n I,. H~lf 1 First ! Fra~tional! •. Second I Fra~tional[ CEDE i.. CEDE 1,' Dose Rate Dose Rate 
; , PosItIon Life ; Parent Yield ,Parent: Yield ! Factor; Factor, Factor ' Factor 
: i. ii, : i i (SvlBq) 1 (SvlBq) ! «Sv/d)/(Bq/m2

)). «Sv/d)/(Bq/m3
)) ............ _ ...... _ ....... , .................................... , ......................................... 1 ................................................... , ............... , ...................................... _ .................................. __ .... .................. ......... ................................... .......... .. .................. _.. .......... . ................. __ ... 

l'!~?~~.-.lIL __ ...J IL ... !Q~:!:g __ ~1 1. __ . ______ 1 t.......... ..... __, 1 .. __ .. -.1 L ....,. J 11:?~~=Q~j I~:~~?~Q?_ .i 1~:~~~=_1~..... _____ .. ; j~:~g?~}.~......... ....! 
11137mBaJ!Implicit t Jl1 ,10.946 II IL .. _ .. !19:QQE+oo,JI0.00E+OO lI.~:06E=1}_._._, J11.48E-12 

Chain No. 12: 152Eu 
Nuclides in chain: 2 

•• _ ••• ___ •••• _ •• __ •• _ •••••••••••• ~ •••••••••••••••••••••••••••• _.............. • •••• _ ••••••••••••••••••••• , •••••••• ~ .................•••••••• H ••••••• ••••••••••••••••••••••••••••••••••••••••••••••• ,.,.~........... • .............. " ................... M .... • •• M ••••••••••••••••••• _ .... _ ••••••••• _ •••••••••• _ ••••• _ ........ _ ••••••••• _ ......... _ ••• " ........... ~ •••••••••••• ~._.......................... ••••••••••••••••••••••••••••• •••• ._ .......... _...... • ........... , .... - •••••••• _ 

B @J 'i Ingestion l Inhalation' Surface 15 cm 
N I'd Chain Half First Fractional Second Fractional: CEDE i CEDE l Dose Rate Dose Rate 

uc I e Position Life Parent Yield Parent Yield ' Factor I Factor" Factor Factor 

__ .... _ __ --1 _____ ...... ..' i .. (~v~..9) : .j§vP9l ... , ~(Sv/d)/(~.9/m~lL ~(Sv(.rl)!(!l_9{m3)) 

17 



4 - i

7152Gd 23.94E+16 1 . 2792 ........ . ... . 43 06 .00 0..... 0 + ......

Chain No. 13: 154Eu
Nuclides in chain: 1

Ingestion, Inhalation Surface 15 cm
Chain Half First Fractional ractional CEDE CEDE Dose Rate Dose Rate

NuclieJPosition] Life Parent, Yield Parentt: Yield Factor Factor. Factor Factor

..... _ _...............................___...(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m3))........ .. • l ................... ......... .....•..._ _ _ l.... ...... ... ..... ...... ..... ............................. -l .... ..................i .......................................... 2 : .E 0 . .7 : 3 • o ~ 1! 9 •:..0 ............... .::l ....... ......
!154EuE -1 F. j32E0...i ____ ____J.58E-0 1~.3-8Ji0E13.04E-1

Chain No. 14: 155Eu
Nuclides in chain: 1

Ingestion Inhalation' Surface 15 cm
Chain Half First Fractional! Second Fractional CEDE CEDE Dose Rate Dose RateNuciei Position Life Parent Yield Parent: Yield Factor Factor Factor Factor

(Sv/Bq) (Sv/Bq) I(Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m 3 ))

5 1Eu l 1.81E+03_____ F4j3E 10 1.12E-08 15.1OE-12 18.42E-14

Chain No. 15: 239Pu
Nuclides in chain: 14

Ingestion Inhalation Surface 15cm
e Chain Half . First Fractional' Second Fractional, CEDE CEDE Dose Rate Dose Rate

Position. Life Parenti Yield Parent Yield Factor Factor Factor Factor
_______ _ ........................... ..... (Sv/Bq). (Sv/Bq) ((Sv/d)/(Bq/m 2))! ((Sv/d)/(Bq/m3))3 9. P u .... ............. .7 9 E + 0 6 ........ ............... ... ................... .......... ......... ..................................... .... .. .. ... 1.... ..E. O 4... ....3-...E-...4....... ..... ................3 1 E -16

235U '2 2.57E±11 1 Jo 10 7.19E-08 3.32E-05 1.28E-11 3.24E-13
F231Th 3 1.6+02 . _ 0 03.65E-10 F2.37E-10 '10E121.68E-14

1 4. . .... ... 0E 0 2 3 1 . 0 . . .. 86E 06 3 7E 04 . 3 E 12 8 -. 14 ................
F227Ac 5 7.95E0310 0 3.80E-06 1.81E-03 1.36E-14 _ 2.26E-16

ý223Fr [Implicit 5 00138 -77 7 7 [ 233E 09~ 1.68E-09 14.88E-12 87E1.[ .... .. ... _ . 7 .9 5 + 0 3 ...... ........ .... .. .....
i2_27T~h ............ 1.87E +015 0.9.'862 ........ i0 ........... l0 [................. i1 03E-08j 4.4 37E-06 .....8.-9 E-.12 .................. 29E-1,3..............

il22 ... 7 __ 1.14E+016 1 5 0.0138[1.78E-07 2.12E-06 1.1E-l1 2.67E-13

219n - Impici 7 i I____ [ - fO.OE±0 0OOE0 14.74E- 12 1F.33E-13
.2lSo Iphci[ 7-... .1 ____4 - 0.OO+000.OO+00 1.51-114.30E-16

_ _- ---------- --

2l1Pb !Implicit ::__ 7 I_1.42E-10 2.35E-09 ,4.381-12
2lli mplci f7 f ____-r -- 0.00E±00ý 0.OOE+00 13.96E-12 1 1AOE-13

....... . ...... 7. .0028• - ..... ... 1 . .2E -1 3

Implicit -13 18.1913- 1517 10.9972 1 ]2.001ý+ýý,10.00E+00 ]3.25E
..... .......... ...
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. ~ 
. ··Ii.~.~~~ ..... :'Ii ••.•.••.•..• '. · ••.••••••. ·I~:.?j§;9~.:I .•..•..•.•.•.••..••••••• j.[.. . ...................... ······ ••• · •••. JI ...•.•.•.••.•••.••• ·.· •.•..• ,1... • •••.•.••• · •••••••.••••••• · ••••••••• !liJs.?-9?: l~.:~j§;g?··· •• · •• il~··~~§~.i .• ~.· ••••• ·.·•· ..••••• : ..•.•...•.• ·I~:???~I.~ ....... . 
i I ~?~g~.I? ......... , I?:~~?~J?! 11 .... ! 19:?7?~.) L. .j I ... .. ; 1~:3.~.?~g~! 1~:9.1§~9? . t 19:99?~99._ ... _ ... J 19.:99?:':99 . 

. Chain No. 13: 154Eu 
Nuclides in chain: 1 

Chain No. 14: 155Eu 
Nuclides in chain: 1 

Chain No. 15: 239Pu 
Nuclides in chain: 14 

~~~~~~~~~J~~ 
J~~?_u _J~2 _ ..... _JI~22.~ll !1l.. __ JI~o __ J1g __ ... ..J12J2.?-=-Q~[~.::~~ ... t!:.?~.J?-JL ... ~ .... _.jl?·24E-} 3... ! 

il~~~J:'~.. 1?H~:9??:':99' 1?H}.119_.1 19 ...' 1?:?S.?~lgH?:3.7?~~gH 1:?9?~1~ ..: I~:??J?=~~. 
·I~~!~~...j I~ .... _ ... ·l.l:?9J?~97.l1.3.....J I!.........i 19 ... J 19....... ...... ' 1?:~?l?~ .. 9?.J 1~:~2§.~9~.J 1~·??J?~I.?.........J 1~:~9.§::~~..... . .. : 
iI227~.c ... J? jI7;95E~Q.~JI~_ III j/o. Jig. _ ... J3·80.?:06 ;11.~.!E-03 ill}6E-l~' .. _Hi~6E-16 __ 
:1~~~!!E .................. II~p.li~~t.' I......! Is.....! Ig:g.!?~.m.J t... ............ ! I... ......... ....! 1?:?}J?~.9?J IJ:?~J?~9~ .. , [~:??l?=!? .... _ .. i [8~!~§.~}~._ .. 
:1~~2!~ ....................... I.? ........................... ' I.!. : .. ?7J?~9.~ .. , I.? ............. ! 19:.~??? ........... 119 ................... j Ig .............................. ' 1}.:9~§::9?_II.~.:~2§~9? ...... i I.?:?~§=~? ..................... j I?:??l?=~} ........................ ! 
:1~3l~~ ... ,._ .. -.!I~ ___ :IL!~_:':g_UI§,_._...JI_l ___ jl~_jI9~~~_-1L~~~I~E~II~.§.~_~_.JI~_~::~~ ___ .. ,j 
:1.~.~.9~~.. J 1r.~p.~i~~~ .. I..: 17 .... 1 IL....! I....... J I...... ......119:99J?::99119:99?:':99j 1~:!~§~I? ..... j I!}?J?~!?.... .. 
·I~!?~? ................ ' 1.~I?pli~~.~ .. i I .................................. I.! .................... 111..................... ...... .l1 .................... .! I .......................... .J 19:99§.::99.i 19:99.l?~99.; 1 .. ~:?!J?~!.~ ..................... j 1~:~9§=!? .................... . 
iIYlPb.. . .. .IE~pli~!.t.._I_. __ JL_w __ JI_l ____ II ___ J. ,IL.42E-1O j/2.35§:Q9 ._J~.3?_E~.!.2 1.26E-13 
!1211Bi .. IImplicit :1 . ,17. III II II. ·lo.oOE+ooilo.oOE+OO H3.96E-12 ; 1.10E-13 
!liii~~.·~ .. · •. · .... , .• I!;p!j.~i.~.: I····· ....... m .. mm.: 17.':.1 1~:29?;~.·~.·.j I.~~......·~:j I:

m 

m ....... """.' 19.:QQ~~29j IQ~Q9,?;.Q.Q:.j li~.?ii~.:' .. ·.~·::··; l.i.:.~~E~X~~~: .. ~. 
II~Qz!!._ ...... ~"JImI?licit il. J7 11.0.9972 II _J" :10.00E+o9110.ooE-t:00 l!3.25E-13 ... ".J!8J9E.)5 
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Initial Concentrations:
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value

Surface Concentration
Nuclide(dpm/lOO cm**2)

'1H f2.2113+01___

1i4c F.6E+02
55Fe j1.7313+02

159Ni[74E0____

6O ~ '17.82E+03

61,3N [.11E+04___

9O~~r 14.3 8E+00____

94Nb 12.3 1 E+00

j7.6413-01_ _ _

134Cs j3.9E-04

'I137Cs 14.83E+00___

l137mnBa f4.57E+00

'152Eu 4.0913-01

1520d j10.OOE+00 ___

1I54Eu j.1-1___ _ _ _ _ -

155Eu 1.4-2

139qPu '15.80E-02

~235U 10.00E+00

S2731 Th 10.OOE+00

,23 1Pa J0.OE+00_________

,i223Fr OOtO

1227Th I0O.OOE+00____

223RaIO 013+00

ý5219R I10.00E±+00

11111 Ib J0.OOE+00

1211oOJE0 _____

1207T1 j.E+00

Model Parameters:
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Initial Concentrations: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

illSSEu !I2.04E-02 
l ............ ~.- .. -......... - ............. _ ..... " ......... __ No.. • •••••• - ••• --............. ~.-.-•••• ............. " .......... __ .. " ... " .. "_. __ ..... . .. _ ......... _ ... _ .. __ ........ " ....... _._ .............. __ .... .1 

11~~!::~. ______ . .JI;.:::s=.?o=E=. -0=2======::::::::::====: 
1123SU ,10.00E+OO J 
il23ITh . 1:=:IO=.O=OE=+=O=O === .. = ........ = ....... = ........ = ....... = ....... = ...... = ... = ....... = .. _ .. = ... ,= ....... = ... _= ..... = ...... = ......... = .... =.1 1--.. _··_· .. ···.. ···· .... ····· .. ,F·· .. ·= .. ·····= .... _=_ .. _=··· .... =_ .. ·=· .. ==========;;;;;;, 
!1231Pa do.OOE+OO 
il227Ac .. ];':::IO=.OO=E=+=OO=========== 
11-22-3P;------.Flo=.0-=OE=+=0=0=== .. = ....... =, ..... = ....... = .. == .. ~=~-=-~= .. ~ .. = ..... ~=,,:~= ........ = ....... = ....... = ....... = ........ = ...... :::;.11 

11227Th· ................... · .. ····;;.:::IO~=Oo=-E=····~=OO=· .. ·· .. =· .. =========:=;I 
112~~!3:!l ' .. _ ... _. jt~:22,E+OO 
!1~.~?~~............IFQ.=Q9= .. ~= ... ~=go= .... = ........ = ..... = ...... = ..... = ...... = ....... = ........ = ........ = ....... = ........ = ........ = ...... =====1 
1I~~~_. __ . __ ,IFO:=.29=E=+=00===========:::;JI 
!1211Pb 1I0.00E+00 
il211Bi ... - 1Io.00E+00 ' 
IliGi;:~,~:=JIF?=,O=OE=····~=O=O=· ..... ·= ........ = ...... ======= ... = .. = ........ = ... = ...... ;;;:;;;,:.1 1 

11?2?TI. ................... 1 12:92~~.22_ .................. .. 

Model Parameters: 
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General Parameters:

Parameter Name Description Distribution

TT . .. . ..... [The time in the building during the [

uldn occupancy period CONSTANT(hr/week)... .. .. .. ... .. .. .. ... .. .. .. ... .. .. .. ... .. .. .. .. ............ ......... ......... ............ .... ...... ........................ . ............. ... . ... .... ........................... ... ........................ ...... i .... .............................. .... ................ .................................................... ............... .. .. ............. .. ....... .

Def value used [Value 4.50E+01

Tto:Occupancy The duration of the occupancy
_ _ _ _ _ _ ICONSTANT(days). e.. .i o ......... ........ ...... .................. .... .. ........ .......... i e P s .ue p r d . ......... ................ ............ ..... .................. ... .. ..... ......... .... .............. ......... .. .... ..... .................. ....... ............ ...

f~fal vlu sed [Value 3 .65E+02

The average volumetric breathing rate
Vo:Breathing Rate during building occupancy for an 8- CONSTANT(m*--3/hr)

________________ hour work day________________

Default value used ____ alue 1.40E+00

RFo*:Resuspension Effective resuspension factor during the• D IVED(l/m)

Factor occupancy period = RFo * H1

FDefault value used........ ...... . .• .... ............ ............................... ......................... .. ................ ................ ........................... .......................... ......... ............ .... { . ........... ............. ........ ................. ............... ........... ........................ ....... .................. .. .... ......
Effective secondary ingestion transfer

GO:Inges,-, i.. .Rate rate of removable surface activity fromGO*:Ilngesuion Rate EI Dm*2/r
building surfaces to the mouth during
building occupancy =GO * Fl

FpDefault value used

.Tstart:Start Time IThe start time of the scenario in days CONSTANT(days)

Default value used { Value O.OOE+00

Tend:End Time The ending time of the scenario in days CONSTANT(days)

ILefaul value used ale.6E0j ... ......... .... ...- - ..... .. ..... .... ...... ............... .................. . ..... . ................................. .......... ........ .. ... ............ ..... ........ ....................... .... .V a u ............ .................. 5 + 0 ............. . ....... ...................... .............

]dt:Time Step Size e time step size .. CONSTANT(days)

•Default value used Value 3.65E+02

[FThe time steps for the history file.
Pstep:Print Step Size ]Doses will be written to the history file CONSTANT(none)

every n time steps
Iefault value used ._ Value 1.OOE+00

AOExt:External [Minimum surface area to which
occupant is exposed via external CONSTANT(m**2)

Exposure Area radiation during occupancy period i

Default value used [Value 1.OOE+01

AOInh:Inhalation Minimum surface area to which
occupant is exposed via inhalation CONSTANT(m**2)

Exposure Area during occupancy period

20

General Parameters: 

t~_~~i~;;t~E_~~;~_~·~:~.l~~ __ ~=~j?·~~~~jiti~~~·WM==--=~J[:::.~~:=~~-=.~!~!;i~~Q?~,.:~,~"'~-""·':m
ww

,", 
tFI"=========--="-=-~~~~ ______________ ~~ __________________ ~1 
jl!?:!~~~ .. ~~ .... ~.~.~l~i~.~ ..... , .~;;~~~~~~pt;~~?~tlding during the ............. .• !I~.~~~.~~~.~~l~~.~~? .... .. m .......................... m ............. . 

i~'!?~,.:~w~a~u~,:~~,~~.~~wl~ue~u~se~d~===r=========.w=mm:::: .. =m_=_=m_=_=m.=,m-w:::::;J,:,_alu:_w . __ .. .'m~:,~.~E+O 1 

· Tto:Occupancy : The duration of the occupancy lICONSTANT(dayS) 
[ Period ; exposure period ' 

:I.~.~.~~~l~~~!.~i ••• ~.~.~.~ ................... .............. .......' •••• ' •. ' •.••... , ............................. ,...... . .........••••••••• ;,.~ ••••••.............•.••••.•.••••.•.• m .•••• ~:~~~.~?~ .........••••.••.•.•. ~ ••••••....................... , ...... m'.' 

: The average volumetric breathing rate I 
! Vo:Breathing Rate , during building occupancy for an 8m ! CONST ANT(m**3Ihr) 

"www"."'m"'.',J~?,~E~?~,~~~X"w, . ".m ,,' , '" , , , ' . .., . "Wm,m,,,,,,,,"" . 

il~!:~~:~:~~,~~d _"'.'w, ____ ~_m'." __ ._."m.m_m'm.mm __ .m •. !I~ ___ ~~~~~~~m'~ __ ••••• ____ w_.i 

"I RFo*:Resuspension '. Effective resuspension factor during the.iIDERIVED(llm) 
[ Factor ! occupancy perIod = RFo * R : 

!1~~~~~lt~~I~~~~~~ .. w.m; - " m ,.. . m m;I;.::-~::::"m::::. ===::::-='~::::~-="'=.,= .. ,=.,.= .. ,=,.,.=., .. = .. ,= .. ,.= ..... = ... =.,.=, .. = .... =.,.=, .. = .... =, .. =,.,=:·1 

1 Effective secondary ingestion transfer 

.: rate of removable surface activity from 
· GO*·Ingestion Rate ,DERIVED(m**2Ihr) [. , building surfaces to the mouth during 

1 building occupancy = GO * R 
. ~.·_··_··_···· __ ·~v.···.· __ ······ __ ··.·u.····.·· .. ·_ •.• _v ••.•• w •• , '" •••• v.l ... v_ .... v .. v •. v .. w •• w •••• __ •••• _ •• _ •• ~ •• _" ...... ,. __ ............. ~... •• ___ • .. ........... __ .. ._. __ ~ ,,_. __ .......... _, ... -.. .. .................. _______ ........ _. ......... • ........... __ ...... __ ...... __ ........................... __ ...... _ ... , ... _ •• ___ ......... _ ........ , 

llDefault value used N_N.J'NNN ___ _ 

:ITsta~!,:_~tart Time -IThe start""~N~N~of the scenaric:jn days li,CONSTANT(days) 

,'~,:~~~l,~,,~~~~=,~:=~., __ .. "."_"N., .... '_.m._". ____ . __ .N_._N ... , ....... _N' ..• _" __ .. __ ",_ •• JI~._ .. __ ._ .. N"_ .... "" ... ~:,??~~.?9. __ ".' __ 'N' ___ '_'_.m_.J 
,I!e~~.:~.nd T~me .. w__ JIThe endinJ? time of the,~.cena:i~_~~_~~y~ iFI<:=Nc:3:::::::N=.::::ST::::AN=.:::::w!;;;;;:'_(;;;;;..~N:::::~~=w~::::L::::···::::·_========:1 
i '~=~~~!~.~~l ~=~~~~ .......... ,. ... . ......._, ... m m,N_m" mmmJ I~mmmmmmmm?_:_??~~?~mm_' __ 

11~!,:!~~~§!~p'§!,z.,~ : The time step size a~g~~T.~T(?~~S~m_mm_' 
il~efault val~= us~~._. _ .. ____ N IF' v=a=l=ue=====3=.6=5=E::::+=O::::2=:::::;_,,:::::;w.":::::; __ =_==~1 

The time steps for the history file. 'I 
'Pstep:Print Step Size Doses w~ll be written to the history file, CONSTANT(none) 

.................... ,.. ........................._ .~.~.~.r.~ ... ~.~I.~~ ... ~t~P.~ ................... , ................................ ,." ............ _J ......... _ ... , .............. __ ._ ................... w ••••••• ,' __ •••••• ______ ••• __ _ 

IIDef~~lt v~l~.=_ used___ ,l~ ___ . __ w".LOOE+OO 

.' ~~p~:!Xl,,;::.al I ~~~:'~~:~~;~~'~:~::~~~:1 i.iICONS. TANT(m .. *.* ..... 2.,)._ 
: radiation d~!i~g occ~pancy period, _ ..... _ 

'IDefault value used 
! ............ , .................................................................... _ ..... . 

I AOInh:Inhalation 
i Exposure Area 

-Minimum surface area to which I 
' occupant is exposed via inhalation i CONSTANT(m**2) 
; d,uring oc~~p~ncXE.er.!o~ __ .... . __ ..• J __ , __ ., _N.W •• __" 
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Default value used Value 1.00E+O1

AOIng:Secondary 1 Minimum surface area to which
Ingestion Exposure occupant is exposed via secondary CONSTANT(m**2)

Area ingestion during occupancy period

Default value used " Value 1.00E+011

Minimum surface area to which
AO:Exposure Area occupant is exposed during the DERIVED(m*-2)

, occupancy period

Ih~efault value used I_____________________
Fraction of surface contamination

FI:Loose Fraction available for resuspension and CONSTANT(none)
_______________1 ingestion ____________

[Default value used Value 1.00E-01

Rfo:Loose I Resuspension factor for loose C1

Resuspension Factor icontamination CONTINUOUSLOGARITHMICl/m)

Default value used

Value Probability
9.12E-06 O.OOE+00
1.1OE-04 7.67E-01
1.46E-04 9.09E-01
1.62E-04 9.50E-01
1.85E-04 9.90E-01
1.90E-04 1.00E+00

The secondary ingestion transfer rate of
GO:Loose Ingestion loose removable surface activity from
Rate building surfaces to the mouth during CONSTANTm **m/br)

____ate________building occupancy _[._"
Default value used Value 1.1OE-04

Correlation Coefficients:

None

Summary Results:

90.00% of the 100 calculated TEDE values are < 2.91E+01 mrem/year.
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 2.86E+01 to 2.97E+01
mrern/year

Detailed Results:
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value

21

il?i~~~~<~~i~~~~~~ ..... ·· .. ··,r~ 1.00E+Ol 

• ~!~t7~!e~:;~:~e I ~;:E;T iu~~;~~~:l~~J~~b-jl~~NST=(=~'~)----
!I.~.:.~~.~~t.,~~,l~~-·~~ei' .. ---'~-.......... ..... ...... .......... . .................. ,...................... . .. · .... ;I .. ~ .................................... ~:.??~~?,t. .......................... . 
i AO:Exposure Area i ~~~~~r~:;;;'~:~n;~~h !1~ERJVED(m"2~_ 
j I~~~~~lt~al~.~~s~~... .. ..mm__._ .. .......1I................m ....._. . ........................ .1 

.rF;;;:;:~;;;:;::~= ... ;;;:;:~.;;;:;:~.::;;:~~= ... :::::;F:;::;;r=a:;;;;c:.:::ti=o::;::; .. ~::;::; ..... ;;;:;: ... :::::: .... ::::: ..... "ir;::;::;:::;::;:=!::;;;;i~:::::I::;::;£;;;:;:fo;;;:;::=~=~::;::;~;;;:;:~:::::~c::.;:,~::;::;~;;;::~~:;.:;::::::;;':::.:;~;;;::~::::::_~O=:= ..... ;;;::, .. _= .. =l~::c:n') ___~ __ 
ilDefault value use~ .. Jt~ l:OOE-Ol I 

i Rfo:Loose Resuspension factor for loose i/CONTINUOUS LOGARITHMIC(lIm) . . 

F~=e=w~=u=s=p=e=n=s=!~=,!l=w_=F=a=~=t=o=r==co=n=ta=llll=' n=at::::io=n== .. ,_=w .. =w .. ::::w".=.w.~=w.="w=.wm=.w=_=w ==! ~w, __ , _____ w_w ___ .w_, ______ w,';'_d 

Default value used 

GO:Loose Ingestion 
Rate 

Correlation Coefficients: 

Summary Results: 

; Value Probability 
! 9,12E-06 O,OOE+OO 
; UOE-04 7.67E-Ol 

1.46E-04 9.09E-Ol 
i 1. 62E-04 9.50E-Ol ! 
!1.85E-04 9.90E-Ol 

11.9OE-04 1.00E+00 

lo~se.removable surface activity fr.om : CONSTANT(m**2/hr) 
bUlldmg surfaces to the mouth dunng 

.~ 

The secondary ingestion transfer rate Of'l 

building occupancy : .. .w .. .. __ F======================= 
Ily~lue 1.10E-04 

90.00% of the 100 calculated TEDE values are < 2.91Et01 mrem/year . 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 2.86E+01 to 2.97E+01 
mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 9S % confidence interval for the 0.9 quantile value 
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Concentration at Time of Peak Dose:

I NulideSurface Concentration
__________(dpm/lOO cm**2)

]3H F.1 5E+O I
!14C ffi.56E±02
]55Fe ___15E0

i59NiM8±O _

16OCo 17.33E+03

63Ni____ j.07E+04_____

971-4 3E+00

:90Y. .4.28E+00

;94Nb 12.3 1E+00
i99Tc .i.64~E-01

~[134C j2.88-04 ___

[l37mBa 4.51E+OO___

__13.9~8E-01 ________
i1.52d 13.61EA 6

154Eu ,52EO

155Eu 19E0

239Pu .15.80E-02 -

2ý31 5 ý 12.8 6E-1 I___I_

,12la 98- 16 _

Irl7Ac .156E-18 -

;223Fr [2.16E-20

5227Th [11. 17E- 18

;'21 9Rn 1995E- 19
1215No j95E-19

2ll~~b 19.9E1
211BL9.95-19

1207T1 .19.93E-19

22

Concentration at Time of Peak Dose: 

;:::::::======; ......... ............. ......... .......... .................................................. ..... ... ... ................................ . .................................. . 

:/ 'I Surface Concentration 
: Nuclide; (dpm/lOO cm**2) 
( ............................... - .-...................•.........•.•.... , ...............•..... , ......................•.........•..... ~ .................• ~....................................... .................................... . 

!fi?c· . ·~Ii:;~~~;- _. ............ . ...... _-
it~9Ni . .......... ·17.48~~ ... 02. ..<0_ .......... -' ........ _ _ ... , ... 1 

:1§2~<?~" ............. __ iI7.33E+03 ...., ... ... __ ... w ............. _ .... . 

il?}Nl _ JI~2s~.Q~. ___ . __ ._ .... ______ ... -.J 

!i~ •.. -j~:= .==-===::=.' 
il~~~~ ................. ·I?}}~~gq ...... . .. 

I~~==-i~:i~~~ ............ ~ _ 
il137Cs i!4.77E+OO 
!1~i~m~=--=JI~4~=~~=ii=-~=~9=·~= ... ===_~.= .. ~=.==· .. =~ .. =-===='_.1 
!1152E~ ... _",.... .13.98E-01 
1I152Gd iI3.61E-16 ; .... _ .•.. _ .. -... _ ............ -... -............ _._ .... --•.... -... -.... -................ ~ ..... - .. -.. -.•.. -.. -.... -..... ~ .... - ...... ~.- .............. -.. ---.... -... - ........... -~-

, 
.................. J 

il154Eu 115.2oE-01 

il.i~~~~.:":j li .. ·.?Q§.=.Qi .. ~..:: .. :~: ... :.:~m.:: ...... ::: ...... d..d .. 

il.~.~~~~ ... _ .......................... i I.~ ... :.?q§=q~ ... m....................................................... .................... _ ...... ! 

il235U 112.86E-11 
11231 Th .. ~W~._ 1:=12.=83=E==}=~= ... =.,=_ ======~I 

.!I.23}Pa ....... _, jr=1·=~8=!?=.-=~6= .. =, ... ========, 
il227Ac il1.56E-18 __ .. __ .! 

II~i~~ .. ~~·.:~·.............II~.: ... !?~=?qm .. m......... ................................... . ..................... m....m .......... mm .......... . 
11227Th 11.17E-18 
:I?~~.~.~ •••. m ......................... : I?:.?~~=!? ... : •••.••••••••••••••••••••• :........ . m .... m ........ m ................•••.••. mmm .......... ~ 

!,III;:;~ ···-'.!II~;~::~ ~ .. _. .. . ............................, 
... N.-""-~~~.h~~VJ 
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Pathway Dose from All Nuclides (mrem)

All Pathways External Inhalation Secondary
Dose Ingestion

2.97E+01 2.42E+01 5.25E+00 2.92E-01

Radionuclide Dose through All Active Pathways (mrem)

All PathwaysNuclide Dose

3H _4.87E-06

.................... ... .. .... ....... ............. .. .. .. ........ ..... .. '
ý15517e 1T.08E-03
I59Ni [5.00E-03

j60Co i2.82E+01
3N 11.42E+00

i9__Sr ._1.41E-02
190Y _ 1.72E-04
;94Nb [7.26E-03

J9?Tc:[1.65E-05
9 9 T .......................... .. ............. ........ ... .... .. ...... ...5z 9 ..... ...... .. . ...... .... .. . .. .. .

{ 4S .16.69E-07[ p ~ s .................................... ................. .... .. .... z o -{...............I ...... -l- -.... ........... ............ .. ......... ............ ...
~137Cs j6.41E-04

137mBa i3:71E-03
152Eu 8.29E-04

152Gd ]3.27E-18
154Eu 1.22E-03

155Eu !3.48E-06

I239Pu~ 755E-022.9 p . . . . ....... . ....... . .......... ..... ..s g ... 9 .2 ................. ... .... .. ......... .... ...... ... .... ................
1[235U -- - F8.3TE-12
j227Ac t82.49E-16

~231P [6.8E-16

j223Fr j2.N5E-24
1227Th_ 14.53E-20

i223Ra ]1.95E-20

12..9Rn 2 3.47-2 .
P 215Po ..........
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Pathway Dose from All Nuclides (mrem) 

Radionuclide Dose through All Active Pathways (mrem) 

11=~=:;i~~=-!I" ~I"~a-;~" 
il3H ' __ .'.' . 114.87E-06 . """'_~_"_"'" ' 
!Il~~.mmmm ........ mm .. m ....... ,t~ .. ~ .. §I?-O~ ....... m .. _ .. _._ .... m ............... ' ...... ' .. 1 
!I? ~!.'~. i 1,!:.9?'§=Q~. . ... .mm ...mmmmmm' 
!15?~}m mmi[?':9Q§=9~ .......m ................ ,m ... i 

!1§9~?m ...........m .. mmmmm'I~:?~§~2}m ...... m ................ m .... mmJ 
1163N~,~____ .. J~[ 1=.42=E=+=OO=_, ='======1 
" 'I ' ! 90Sr.____ ,_ i L~i~~,_~, _____ ~ 
iI90Y __ , m,_ ...} 1 7?F-04 ",_._J 

II 94Nb. __ , __ , _. iI7:,~6E-03 " __ ._,~_, 
11??!~..m mmm ...... , ......... ,,, .. , ....... __ m .. " ..... _ .... 1 Il.=-??§~g? .. . ... mm ... mm .......... ".mmmm"m ....... J 
1I134Cs i/6.69E-07 mm,... .. _.! 
l[i~2.~.i......::,."·.,·.:,~:· ,~~':'~::,~',:' ••• :J 1.~~~:i.§~9~,,:··'····· ..... , .... '.m.'.' •• ,.,,,,, •••• 

IIL3..? ~.,:".. ..,._" " ....... _ .... _ ...... "" .. ,: I~:?.!§=g},,'., ..... , .... , ...... , ..... , ...... ," .. , .. ' , i 
1I152Eu 118.29E-04 
1I152Gd '13.27E-18 " 
1~21 Ill.22E-03 

F===============~I 
.!1155§.u 'm '13.48E-06. F=================I 
11239 Pu mm.,m .. "m...".mmmmm! 1?':??'§=9~ .. mm..m' ' 
112'3'SU'" .................................,1 1~:3.~§=~~ .... m .. m .. ' ...... " .... "." .. , .mmmm .. J 

II~~~==::=-=~~_---==J 
11227 ~c_m._ m. __ ,J2.49E: 1 ~_"m.'_' 
11223Fr,m_.. ,1~·25E-24.,._."' ." .. .1 
il227Th 11~.53E:20 , , ._~ 
11223Ra""" '" '11.95E-20 

i1219R~ .......... ' .... mmm.m..·'·--:'·'Ji=ly=:?=y§= ..... ==i3=:'·=.·.=·'= .•.• ' •.. =':=~~:=~ ...... =·'=·'='~,"=-'='·!I 
II~X~p~ .•........................... " ........ m... . ......... ,I~.:,~~§=?? .................. m.m ...... . 
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1211lPb 92E2
]~2lli :6.4.1E-23 __

:21 iPo .29E2

207T1 j524E-24

Dose from Each Nuclide through Each Active Pathway (mrem)

Secondary
Nuclide External InhalationIneto

]3H 1 0OE± 00.7EO Fl-.6E 06
14C ~ '3.53E-06 lF7.75E-04 37E4

155Fe 19O+O .. 80

159NM O.OOE±O j48E03j.8E0
16OCo ___2.2E.+-1 ___ F3.8 IE+00 E2?2E-O1 ____

6ý3N i _____ LO.O+O _ ___~36E+00 _______O

9r[1.73E- I6 . -0 1U504

194Nb_ 1.6-012.28E-03[11Eo

fl34Cs 6.3-7j.7-824E-08

Ii3Fs1.91E-06 13.62E-04 F2.76E-04

Ii1 '13.71E-03 1 0.00E+00 I0.OOE±0O ___

~152Eu 11__ .1E0 2.09E-04 12.99E-06

11 52Gd ____ 0JOE+00 ;- 13.2E-1 - 2. E-0

154E!18.62E-04 ___ J54B-04 1J5E-06__

15Eu1.58E-06 Jj[.87E-06 13.37E-08
........ .......... .1. 2 9 ...........2.38E -04

235U5.94-15118.35E-12 j8.81E-15

123T J7.37E-16 i 5.91E-17 !14.44E-17
',231Pa J113-2 6.06E-16 ____ : L1 - _ _

1227Ac [3:4:ý5E-25 F2.49E- 17 2.5-20

2Th1.70E-22 0.12~.82
1223Ra 1. 80E-22 1. 86E2 1.0-22___

1219Rn V7.67E-23 j0.OOE±00 fOOOE+00O
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il211 Ph ..... .. .mm mmmmm ...... mm ...:mljj~E='?_~Mmm m~'m'_"mm'~m"O'm_'_" 

;12uB~ __ ~ _ .. iI6.41E~2~ __ o._~ ____ ~ __ ~j 
:1211Po . i/2:98E-26 . 1 
'1207Tl ........... m·' ... m ................... m .. m.m .... mm •• · •• ··· ••••••• jl.~ •.• ~~~;~~.······ ......................................... . 

Dose from Each Nuclide through Each Active Pathway (mrem) 

II ·~;:;;~:~I_._E~:n~IJI··· _~. ~~:.~ _ . 
11~!i.m.m..._..mm.J 19:99~~q9, .mmmm..JI~:??~=9.?mm. . .mmm .. ml t~.:?9~=9?...m.. .. m . i 
!I}~~m... mm.mmmmll~:?~~=9.? m ... m.JI?:??§=9~m.mmm.mm .... mmml~:?~}?=9~ ......... m· .. "'m'''''' m.J 

!I??~~ ... " ... , .. , .. ,.. ..... J 19:99§~99m..m.. . .,.mmm.m.ll?:??.§=g~.....mm .... m_....m ..... " 1.!:9~~=9~.......m...,.m .. , .... ! 

II~~~;---II;:~~:~-_ -ii~~o· ·---ii.;~~~-__ n_- -
1163Ni J~+OO . __ , Ill.36E+00 m' H6.07E-02 ~ 
i[osr m Om ._. _ ... JI.r,:231,?-96 ![I.34E-q_~ ..... _.._.,mi=I?=}5=E=-0=4====='1 
il90Y lI3.20E-05 118.60E~05 _. J?.35E-05 
il94Nb .. :[4 -96E' 03 -·.m .. J/?:~~§.~g~ ...... m.. " ... , .,I.!:?~~=9?m m"""""""''''_ .... _ 
il~?i~· ................... ····"·· .. ···m.m.; 18·:36E~08··'··'·m .. '.'."- ., ........ " .. , .. 11!.:?,~,§=9?_._ .................. , ................... ' 1.!:~9~=9? ., .. omm', ... ,." .. ,. ; 
il.!~.~.~,~, .... , .. , .... ,., ..... , """' ••• ::"1 1~:.i~~;9.?:.. ... "'.'.m. . .............. 11.~,:!.?~.=9? ...... . ....... " ... , .. , .. : 1.?:.~?'~=9~.,., 
l~~?~~.'mj 11. 91 E-06 ! 1~:?~~=9~m.m ", ",mm.. .... m.: 1?:??~=9~m .. mmm . .. 'mm.m' 
11137n.:B~ .. J[~:?~E-03 __ .m .... __llo.OOE~_OO ,0' : O.OOE+OO 
JII52Eu. .. 1[6.I7E-04 0 .. W'", 112.09E-Q~. i 2.99E-06 
!II52G~_.m _. Ilq.99E+00 ..... , __ .J3.20~~}~ .. _ ... ,.ii=I§.=}=lE=-2=0= .... ,.= .... = .. ,,===jl 
III5~Eu ' iI8.6~E-q4w __ , ._." 113.?4E:04.m •• w 

.. ,.. _'m :1?..:?2§.~ ___ ..... m._ ... __ ! 
1l155Eu .. jl1.58E-06 111.87E-06......II~:~?_§.=9~. mm_'''''' 
il~~?i~~:: ••. :::: •• :·· ••• ~:j li:??§';9.~·::::: ••••• ···m •.. m·' ' •••.• , •• ,· .•• , •••• 1 1~.;?~§.;9.~ , .. ,.,... ..... _,.,.., ....... m, .. ' .. ,.: 1,?:.~~§=9~." .. ,." .... ". . .......... ,." ... _._., ..... , 
il?~,?y..m..,.'.......J I?:.?~.~=r.?m........m' .,....1 l~:~,?~=!?.......m.....: I?:~r.§=.!?. ..m........_) 
!I?~.~I~ '" ... '...., ... ,.,., .. ,..; 1?:~?§=.~.? ..... m.m.m..J 1?:?}.1?=1.? __ ...._.. .. M..' I~:~~~=!.? ... ... ............. ....... ..._..._._ .. . 
!1231Pa 111. 13E-20 116.06E-I6 _.J2.:~3E-18 
!1227Ac ',' ,_ 1@j5E-25_ --.~_.~,~~~~12.49E-17 J~.55E-20 
11223.~~... JI.~:.~~§,=?4. ".,,"vM_Jl3.19E~~?._,_ "" ... _,i=I?:=~=E=-2=~=_= ___ =~_=,_,,_=_. __ =_==':1 

;1?27Th..._._H}_.:.2Q,1?:~~ __ ... __ . .. ~J 1~~_~:~g~~._,_, ... ___ , ____ I~l~_1?.-~~_" ... _____ .. _____ ._..J 
i1223~a ._ .. jIL~Q.1?_~_?~_._. ___ .___ JI~§'=~9.. __ . ___ J.?:60E-22 ._._M .. '_._ .. 

11?}?~mmmmmmJI?:(:5?1,?=?~. mmm .. mm.mmm ..... 119:99§~99m ,m,19·99§+00 
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215Po 2.44E-25 IO.OOE+O OOEO

2i~b7.08E-3 K6-2 j6.06E-25

2l B i 6. 1 -23 .......... ................O........P OE
2l!F.9E2 o.OOE+00 jO0.OOE+OO

12O7TI F5.24E-24 110.00E+00 00OEO

25

li15P~",,_.:_::_,~~:~":Jli~44~-25 mmm .. m .mm.=J16:o0E+OO .............. m··········'"~.:;IQ:QQ~:!:QQ ................ _ ....... , 
·t~!l~"_.m' .. __ .. _ .. JI7.0~E.:~3.m_ 11~·o~E-23· __ .. 16~96?~~~ .... , .............. wm •••••• _.M 

il~}}~~mmmmm ................. ll?:~}§~~~ ......... ..mmmm mJ IQ:gg§~QQ mmmmmmmmmmm i IQ:QQ§~QQ m" ... . .....m ............... . 
. il211 Po i12. 9 8E-26mm'mHQ.:gQ§~Qgm . m .... m_mJQ_~QQ§~gQ" 
;1~9iii ______ ~~.__:~ __ jl~;~~§_;~~____.. __ ..JI9:9Q§~Q_Q_m_i IQ_~QQ~~9Q._::_m-
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RE~t 4.

, 14

DandD Residential Scenario

DandD Version: 2.1.0
Run Date/Time: 6/30/2008 7:25:06 PM
Site Name: EF1
Description: Analysis of potential dose from nuclides not discounted for residential
FileName:C:\Documents and Settings\Marty\My Documents\DnDRes2.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 109
Seed for Random Generation: 8718721
Averages used for behavioral type parameters

External Pathway is ON
Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is ON
Drinking Water Pathway is ON
Irrigation Pathway is ON
Surface Water Pathway is ON

Initial Activities:

Area of
Nuclide (2) Distribution

iContamination (m2)Distibuti

Justification for conenraton Percent total ~____ Value 2.21E-0
314C UNLIMITED jfCONSTANT(pCi/g)

Justificaton for concentration: Percent total [Value 1.56E-01

K4Fe [UNLIMITED ' -CONSTANT(pCi/g)

Justification for concentration: Percent total Value l.73E-015 9 N. ......... . ... ..................... ..i • ! I•. ----- ------...........................•iC N T N ~ p ! g . ..
155Ne ]UNLIMITED [ONTT(pCi/g-)

Justification for concentration: Percent total _ Value 7.48E-01

j60Co jUNLIMITED jFCONSTANT(pCi/g)
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DandD Version: 2.1.0 
Run DatelTime: 6/30/2008 7:25:06 PM 
Site Name: EF1 

DandD Residential Scenario 

Description: Analysis of potential dose from nuclides not discounted for residential 
FileName:C:\Documents and Settings\Marty\My Documents\DnD_Res2.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 
Nuclide concentrations are distributed among all progeny 
Number of simulations: 109 
Seed for Random Generation: 8718721 
A verages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secon~ary Ingestion Pathway is ON 
Agricultural Pathway is ON 
Drinking Water Pathway is ON 
Irrigation Pathway is ON 
Surface Water Pathway is ON 

Initial Activities: 

L Nuclide _ CORIa:::!R lm') II _ Dist~~-"t~ _ _ 

'I~!! .... 11~IMIT~J? mm' .... JI~g~~!.~!.(P~~!~!m.mmmmmm. 
TJ ustification for concentratio~:~~;~~~~~~tal II ~ . 2.~.~~~~: mmm'm_M ... 

:r14C .... _.J~NLIMITED.m_ -.JICONST~!.~p~i/g) 
il~~.~~~~~.~~~?~.~?:.~?ncen~~a.~.i.?~:~~~~~.~~.~~~~~..... .......... JI. r=Y= .. ~=I~=~.= .. =m ... = .... m= ..... = ...... = ..... = ...... = ...... = ..... = .. =1=:~=.~=~.-=?=.~ = ....... = ....... = ....... = ..... = .... = .. = ..... = ... = ..... = ... = ..... = ..... = .... = ..... = .... ::: .... 1 

!ISSF~ .. 0 ... __ om ... _. ) I UNLIMITED .m.JI~ON~! ANT(PmCi/g) 

IiI ustifi~a.~i?~~0r.c?~~~~~~~~i.??;=:=.~=.e=:~=~n= .... ~=to=.t=~l;:::;; .. === ...... = ...... = ....... =Jrlv= ..... ~=lu=e;:::;; ...... ;:;;;: ... = ...... = ...... = ..... ;:;;;: .. ;:;;;: .... ;:;;;: ...... = ...... = ..... =1;:::;;:7= ... ~=~==O= ... ~;:;;;: ....... = ...... = ...... ;:;;;: ....... ;:;;;: ....... = ....... = ...... = ...... ;:::;; ..... ""-... = .. = ..... = .... = .... :;;::;;:;;; 
'159 Ni 'mm.. ..... ....... ..m.mmJ 1~~!!~mJ?mmmmmm ... mmJ lc:::g~~!~~!'~?C:::i!~)m.m .... m ... m.m. mmm ... m ............... . 
IIJustification for concentration: Percent total 11 Value 7 ~4_~~.:.?~ .. mm.m. nOm' ., ..... 

1160Co ... mm ... __ ... .JUNLIMITED.m._II~<?~_S!ANmT(?C.i/g) ........... 00...0 
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........~o ~ a ... ............................. ................. .....................................................................0 o........................................................................................................
Justification for concentration: Percent total Value 9.12E+00

63Ni ULIMITE jCONTANT(pCi/g)

9 0 S r ............ ...................... .N. .D . ....... ......................... C N S T A N ..p.............................. ............. . . . . . .

Justification for concentration: Percent total Value 4.38E-03

...Nb [.UNLIMITED ..ONST ANT(pCi/g) _ _ _.. .

Justification for concentration: Percent total Value 2.38E-03

Tcan fUNLIMITED [ CONSTANT(pCi/g)

tification for concentration: Percent total Value 7.64E-04......... . .. ... ....... ... .. ....... .... .....I ... ........ .. .. ............. ............... -C O- ---- ------------ ..... .......... ....-................. ....... ................ .......... ...... ......... ....

ust a for cUNLIMITED tCONSTANlT(pCi/9)

Eustifýication frconcentration: Percent total Valuge 3.39E-07

Chain Data:

Number of chains: 10

Chain No. 1: 3H
Nuclides in chain: 1

Ingestion! Inhalation: Surface 15 cm.
Chain Half First Fractional Second, Fractional. CEDE CEDE Dose Rate Dose Rate

ide Position, Life Parent Yield Parent' Yield Factor Factor Factor Factor

4.51E103(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/nm2)) ((Sv/d)/(Bq/m 3))
... .. 1... ... ..... ___..... ___ l.73E-11l 173E-11 O0.00E+00 O[.00E+00

Chain No. 2: 14C
Nuclides in chain: 1

Chain Half First Fractionalractional CEDE CEDE Dose Rate Dose Rate
Postio Li Paen YieldinIhaain ufce1c

NuclidePsitn Life Parent Yield Parent Yield Factor Factor Factor Factor
_____ ____ ______ ___ - ____ ______ Sv/Bq) (Svf~q) ((Sv/d)I(Bq/m 2 ))' ((Sv/d)/(Bq/M 3 ))................................. i .................. ( ,v...c .. .. ... v ./ q... (S / )/ B /m)..(S / )/ a /m )

Fjý -6-12.09E+061"15.64E-10 5.4Eý-1 ,i[.39E-15 ,16.22E- 18

Chain No. 3: 55Fe
Nuclides in chain: 1

Ingestion InhalationI Surface 15 cm

eChain Half First Fractional: Second" Fractional. CEDE 1 CEDE Dose Rate Dose Rate
Position Life Parent Yield Parent', Yield Factor Factor Factor Factor

_______... .... (Sv/Bq) v/q ((Sv/d)/(Bq/m 2))(Sd/Bqm)
.... 1ost. L ife f P n . . . .. .... v/ ) .. ....Sv ..lO. ....... (.(S./ ....... .....((S....q/......

155Fe --o!F- --19.86E+02E[ 0 1.ooE o............... E-+ -F ,- [ F - , ,[, '1.6-4E -10 7.26E-0 !.0E 0

27

:IJ~~~ifi~~~;~~f~~~~~~~~~;~~i ~~;p~~~~~~ tot~im "j[~m ... . ..m 7:S;E+OO 

il~~~i ] 1~!~!!~J?mmmm ..... .... ..............JI<;<?~?!~T(p<;i!~) 
'IJ ustification for concentration: Percent total ._ .. __ !I.v al~e 9 .11E+O 1 

J~Q~Em. .mm.J1~~E~~J?. . .. .il<;<?~?!~!\P<;~~)m..m , 
........................ ~ ................................. --

:IJustification for concentration: Percent tota.lm .......... mmmll~.mm ...... ?:64E-~4.mmmmmmmm.m .. 

:1~~~~~_m ____ m_:I~~~!~J?.mJI<;<?~~T~T~P<;~~!mmmm_mm__mm__mmmmm! 
IIJustification for concentration: Percent total 3.39E-07 

Chain Data: 

Number of chains: 10 

Chrun No.1: 3H 
Nuclides in chain: 1 

...... -............................. - .................... -............... -....... -. . ..... --.... -.. -.................... ~ ..... -......... -..... -.............. .~.... ..-....... .. .... -..... -.............. -........ ........ . ........ -.................. -, ... -~-.. . .......... -........ -.. ~ ...... -.... . ............................. ---....... . IR' :~' : , ! : Ingestion! Inhalation) Surface 15 cm 
iN rd i Chain' Half i First, Fractional' Second' Fractional' CEDE, CEDE I Dose Rate Dose Rate 
] uc I e: Position, Life i Parent, Yield i Parent; Yield j Factor 1 Factor!. Factor , Factor i 

: : • : , :, (SvlBq); (SvlBq) i ((Sv/d)/(Bq/m2)), ((Sv/d)/(Bq/m3
)) , 

il~if--m~j IT-~-', 14:5-1E~03, r-
m
--,-: C-----~:~--i I",w--~i 1m-pm-mom --: li:::7'3Em~-11: ti~,i3iii--i t~:,OOE~O'O",m::.----, IO:~OE:OO----",_m" 

Chain No.2: 14C 
Nuclides in chain: 1 

m .... __ mmmmm_mmm_mm·_F_m __ :::; ___ = .. m_=_ ==F==cr=:===··· .. ···· .. · .. ·······--·m .. --.... -- ... ----........ m .... __ .......... m ..... _ ... mmm·mm_m_ .. __ m·m .. _m .... _ .. m·F .... m;;;:; ....... ;;;;;;;--.. ;;;;;;mmm;;;;;;m-m.;;;;;; .... mc;;;;; __ ... ;;;;;mm .. ;:;;;;;:;:===.;;;;;; ...... ;;;;;; .... m.;;;;;;;mm:;;;;mmmmF· ___ ;;;;; ___ ;;;;;;m .... ;;;;;;m ___ ==== 

R . . . . . : Ingestion! Inhalation' Surface 15 cm 
. Chain: H~lf I' First ,Fra~tionall Second: Fra~tional.: CEDE t CEDE Dose Rate Dose Rate 

Nuchde Position Life : Parent- Yield : Parent: Yield ' Factor; Factor; Factor . Factor 
I ' i ' .. (SvlBq)! (SvlBq)I ((Sv/d)/(Bq/m2))i ((Sv/d)/(Bq/m3

)) , 

l!~m~_',,,:,jlm' -, -_- II F2:=-9j=~+=,2=-6il' '~_m~ __ ~j I ... 'm-········-'-i 1"---"---::_,: 1 .... :_ .. -----"'.-m:ll~~~4E~i2jl~.:~4~=~Om'j 1:~i?~~'15·'-:: .. =:::--j 16,22~~j-~':.='-'----

Chain No.3: 55Fe 
Nuclides in chain: 1 
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Chain No. 4: 60Co
Nuclides in chain: 1

Ingestion Inhalation Surface 15 cm
Nud Chain Half First Fractional Second Fractional CEDE CEDE Dose Rate Dose Rate

ucePosition. Life .lParent. Yield Parent Yield Factor Factor Factor Factor

. ....... . . .Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m3 ))

60Co 1 1 93E+03. .7.28E-09 5.91E-08 2.03E-10 .6.26E-12

Chain No. 5: 59Ni
Nuclides in chain: 1

Ingestioni Inhalation' Surface 15 cm
Chain Half First Fractional Second' Fractional CEDE CEDE Dose Rate Dose Rate

Position Life Parent Yield Parent Yield Factor Factor Factor Factor

... .. .___ .(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m3))

JFi i 274E+ 7 -- ... ...... .... 41 " ........ 567E- j7 31E-J9 0. ............... E+

Chain No. 6: 63Ni
Nuclides in chain: 1

S.l -Ingestion Inhalation Surface 15 cm

Chain i Half . First .Fractional! Second Fractional CEDE CEDE Dose Rate Dose Rate
NUClide Positioni Life I Parent. Yield Parent Yield Factor Factor Factor Factor

i [ ...... " __ _ 1 5l . .......... _ _ - !Sv/Bq) "(Sv/fBq) ((Sv/d)/(Bq/m 2 )) ((Sv/d)/(Bq/m 3))

Chain No. 7: 90Sr
Nuclides in chain: 2

Ingestion, Inhalation! Surface 15 cm
Chain Half First Fractional. Second Fractional CEDE CEDE Dose Rate Dose RateePosition Life Parent Yield . Parent' Yield Factor Factor Factor Factor

.. .. , ........ . .. Lf ..... (Sv/B q) (Sv/B q) ((Sv/d)/(B q/m 2)). ((Sv/d)/(B q/m 3))
90Sr i [1.06E+04. _ _. __. . i [ . . 3.85E.08_F3.51E-07 I2.46E-14 '13.21E-16
.90Y 2. [2..67E+OO 1 ........... ... .. ....... ..o........... .291E-09 2.28E-09 4.60E-13 .. 1.03E-14..

Chain No. 8: 94Nb
Nuclides in chain: 1

Ingestion Inhalation Surface 15 cm
N .c.ide Chain Half First Fractional Second. Fractional' CEDE CEDE Dose Rate Dose Rate

Position Life Parent. Yield Parent Yield Factor Factor Factor Factor
__..... __.41,+0 __..............(Sv/Bq) (Sv.Bq) Sv/d)E(Bq/M 2)) ((Sv/d)/(Bq/m 331

___[ f.3-0 1.2Ejf -0--7 J1.3213-10 3.9_ 1 _E-_1
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Chain No.4: 60Co 
Nuclides in chain: 1 

Chain No.5: 59Ni 
Nuclides in chain: 1 

Chain No.6: 63Ni 
Nuclides in chain: 1 

• - ~ .v __ 'B' !! :. I Ingestion! Inhalationl Surface 15 cm 
'.! N I'd' Chain! Half First' Fractional' Second' Fractional! CEDE! CEDE Dose Rate Dose Rate 
! uc I e. Position' Life I Parent' Yield : Parent! Yield Factor i Factor, Factor Factor 
i __ .J __ ~_ Iii _~_.w,_, (Sv/Bq) i(~v/Bq) ! ((Sv/d)/(Bq/m

2
)). ((Sv/d)l(Bq/m

3
)) 

I t~~~iMm II"i 1~:?J.?:t:Q~' I..m "m ·I ...... ' .. 'mm': tJ Iml 1~:???~~gJ li7.Q~~9?mJ 19:29.~:t:99wmmm .·IQ:9Q~:t:92 

Chain No.7: 90Sr 
Nuclides in chain: 2 

Chain No.8: 94Nb 
Nuclides in chain: 1 

15 cm 
Dose Rate 

.......................................................... , ... , .... , ........................... ,....................... m .. , ... , ... ........................................................................ r== .. = .. = .... = ................................................. , .. , .................................................. , ......... '.m ......... .. :R' : . . !: Ingestion( Inhalation! Surface 15 cm 
: .! Chain i Half I First i Fractional Second, Fractionali CEDE, CEDE Dose Rate Dose Rate 

•
..... NuclIde .....• :.:. POSI·tI·on:.' .• ·.. Life . P . Y' Id . P 'Y' Id . F iFF F • ! arent: Ie i arent Ie actor i actor. actor . actor . 

j ..................................j(~~~9)J (Sv/Bq) : ((Sv/d)/(Bq/m
2
)), ((Sv/d)/(Bq/m

3
)) , 

1194NbmJIi:.~,m·Jjl?:~~?+o6:I.w .... '.'.m.:I_ .. _ .M ••. J, ... :~.~:CF=' .. ·-= ... =.L, __ .,... JIL?}E-9? ;IL}2_?.-:07 JL.~2E-1O :13.9IE-I2 
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Chain No. 9: 99Tc
Nuclides in chain: 1

Ingestion' Inhalationý Surface 15 cm
Chain Half First Fractional Second' Fractional CEDE CEDE Dose Rate Dose RateNuclie Position. Life Parent. Yield Parent, Yield Factor Factor Factor Factor

_____ _ _ _ _ __[_ _ _ _•__ (Sy/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m3))
..... ...... .7.78E+071 .... ] ............ .3.95E-10.2.25E-09 16.73E-15 J5.79E-17

Chain No. 10: 134Cs
Nuclides in chain: 1

Ingestionw Inhalation Surface 15 cm
Chain Half First FractionalS Fractional CEDE CEDE Dose Rate Dose RateNuclide.•

NucliePosition. Life Parenti Yield Parent Yield Factor Factor Factor Factor

.............. ------ ___...... ____ (S(Sv/Bq) v/Bq) ((Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m3))

13.4Cs 1 . 53E+02 I 11_ [ _ , 1.98E-O8J1.25E-08 i1.31E-10 '13.86E- 12

Initial Concentrations:
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value

Soil Concentration
!..................... ...... ...... ... . .l (pu ig) ....... .........

j3H [2.21E-02
14C 1.56E-01

i55Fe ,1.73E-01 _

'59Ni 17.48E-0i 1

j6OCo 008EtO0. 9..o..... ........ ... ..... .... ............. ............ .... ... ... .... ..................... ... ..... ....... ..... ................. ..

90Sr i4 38E-03

9. .......0.... ............ 0- .09E+09
94Nb 12.31E-03

99Tc 7.64E-04

'134Cs ]3.39E-07

Model Parameters:

General Parameters:
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Chain No.9: 99Tc 
Nuclides in chain: 1 

Chain No. 10: 134Cs 
Nuclides in chain: 1 

Initial Concentrations: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

11~~c~~~Oi~(;~ration 
.J 

il?H , __ , !:=12.=21=E=-O=2_======== 
1114c J!iJIE-O 1 
IISSFe !:=[1.=7~=1?=-O=~======== 
IIS9Ni ![7.48E-Ql _, 

11~9~?mmmm,j 1?':m?~§~99m'w'mw_w ...'WmW'WmWm I 
1163Ni 119.11E+Ol mmmi 
II~Q~~:ww~' mmwmw:::_m ___ W_W~j 1~:i?w~~O~~ __ ::::mw~__ _: __ w:w_::::mww __ ~w::::_':w~:_::: __ ~_:~ __ 
II?g~ ____ mmww___'w_J IQ_:99§~QQ_ww ___ mm __________ w_, _____ w_.J 
1194N!? __ .mm,,, 112·~w~?-Q~ mm_" .. ".wmmw", 
il99Tc W mm 117.641?~Q.~ _ j 

11134Cs __ 1:=13.=~9=E=-O=7====.".=m._=._m=m ,====:, , 

Model Parameters: 

General Parameters: 
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Parameter Name Description . Distribution....... ~~~~' ........ ................ ..... . ............. .... . ....... .. ...........

.. .. .. . .. ............ .. .............. .. . ........... .. .......... .. ............... .. . ... . ............... . .. . . . . . . . ]Translocation factor for leafy CONSTANT(none)

Tv(1):Translocation:Leafy COSvegetables _

FDefault value used Valu 1 .OOE+00

Translocation factor for other [
Tv(2):Translocation:-Root Il ocg t nf o ruICONSTANT(none)

Default value used Value 1.00E-01...... ...... ..... ........ .. . . ............ .. ......... . ................... ... ... ......................................... ....... ........... . ... ............. ...... ............. ..... . .. ! ............... . ... .. ...... ............... ... . .. ............. . ..

I ()Translocation:GFruit ranslocation factor for grain ]CONSTANT(none)

T v 3 .:.T r n !.... a............-- _.........u....t. . .T.nl c a i n fa to f..r........... ....... .... ...... ........... ic N T A T n n e .................... .................. ............. ............... ..... ..

IDefault value used Value 1.OOE-01

fTf(1): Translocation:ee [Trannslocation factor for forage fCNSTM'T(none)
. .v.:rag ....... .... .a ........ ................c ............ .c.e...........d.b y.b e

Default value used K Value 1.00E-01

Tf(o):Translocation:Beef Translocation factor for forage icoNSTA none)
iForagae iconsumed by beef cattle l

Default value used Value 1 .00E+00......... . • .......... .... ......... ................ ......... ............... .. ...................... .................. ............. ............ ................................ ................ .. ............. .. ... .................................... ... ....... ...... ................

Tf(2):Translocation:Poultry Translocation factor for forage CONSTANT(none)
Forage consumed by poultry

[Default value used jValue 1.00E+00

Tf(3):Translocation:Milk fTranslocatioin factor for forage CON...... none.• t~~uCONST-Nt'•tno ne)

HeC o rag consumed by mlaye hens
...._..._.._._............................._. . ..... .. . . . .. . : OE - ------

Default value used i _ Value 1.00E+00

Tf(4):Translocation:Layer [Translocation factor for forage

Hen Forage consumed by layer henscCONSTANT(none)

FDefault value used _ Value 1.00E+00------- Translocation factor for stored .

.. G.a .n ............. ... ............. ... .... .... ........... ... ................... ....... .............. .......s ... .... ...... ................... .. ................................................................................................ ................... .... ........ .......

[Default value used [Value 1.00E-01
Tg(2):Translocation:MBele Translocation factor for stored [CONSTANT(none)

CGrain n grain consumed by milk cotw
.......... .... . ........... ........ ..... ..... ...... ......... ............................ .... .... J .. .......... .. .. ................... ........ ... ..... .. .... ......... .......... ...... . ......... .. ......... ..... ....

Fefault value used Value 1.OOE-01

Tg(4):Translocation:Layery. Translocation factor for stored N Tn

iCONSTANT(none)

Hen Grain -rain consumed by layer hens

Default value used f Value 1.00E-01

Th(1):Translocation:Beef Translocation factor for stored [ay NSTAN

CoH Ga in grgr consumed by beef k c owse

30

Ip Parameter Named t Distribution 

~ I. m mmmmm mm.m 

i.IT (l)oT I ° °L. f· .... Transl.ocation factor for leafy ...... ' .. ,.ICON~T~T(nOne) 
: _ v .. ° rans ~catI~~o ea y .. _ .• :,_ege!.~~.les .. ",,,,,,.m.___ Pm •••••••• •••••• • ••• 

11~~~~~I~.~.~.~~.~ .... ~.~.~.~................................................. . ............. II~.... .. 1.00~~?? ........ . 

IIT~(2):T.~a~~.~OC~~iOn:~oot ;~~;~:~~~;2~"~~actor_fO:. O~~:~ j~I==~=N=.S=:=AN==T=(n=O=n=e=) ======= 

11~=~~~~~_~:I~=~~~~ ...... mmmmmm....m..... ...m mm.mmm.m: t~mmmm~:OOE-O 1 ' 

'I !y(~):!~~~~!()~~~i.()~:~~~i.~ m"m 1::~~~SI?~~t~?~.!.~~~?l"!.?l"!.r~itmJ 1<:?I'-T~::~T(??.~~)m.. ........ mmmmmm...m' 

IDefault value used J~_ m........ l.OOE-Ol mm" .. _. 

il!~(~):!E~;~ .. ?~~~~~~~"~·~~;=:i I:::~~s.r.?~~t~?~f~~t?~~?~·:;~i.;.···-m.m ... , I<:<?I'-T~::~T\~?~~! m mm.m! 

,il~~fault value u:e~._ "m" "m' 'I~ __ ._. l.OOE-Ol 

: Tf(l):Translocation:Beef I Translocation factor for forage i:·,ICONST. AN~(no.ne) 
I F()ra~e i consume.~ ~,y ~:ef cattle :=====~::: .. m==========:1 

11?~~~~Ir.~~I~~~S~~ mPmmm. pmm" P ..... mm..pJt~m .m .. 1:?OE+OO mm .. 

I Tf(2):Translocation:Poultry I Translocation factor for forage ,!".'I.CONS .. T .... ANT(nOne) 
! Forage i consumed by poultry 

;I?efault value used 'm' ';::I~:::a=~=~_:::~_===~.=. ==l=.O=O=E=+=O=O======i 

~~i:.~.~.:.~~.~~.~.:~ion:Mil~ ... m_ ..• i~~;~;.~~~t~;~~~t.~~~~~~~:~~ ........... )I.=~.~=~~~.(~.~:~? .. m .• _.m ..................................... , 

:I~~faylt value used II Value l.OOE+OO 

I Tf(4):Translocation:Layer I Translocation factor for forage 1 •••. ICONST~(.none) 
j Hen Forage : consumed by layer hens. ___ 

11?~~~~lt.~~~.~~ .. ~~=~......... .................. .. .1 I~..... .... ~:??~~?? 
~~~~.~ .. ~.~:~~.l~~.:.~~~.~.:~~~~..... I ~:i~s~~~~t~:e~~t;~;;~ ~~~~: ................... : I=~~:~~~~~~~.~) ..... . 

iID:.faUlt value used. II~ l.OOE-Ol 

I Tg(2):Translocation:Poultryi Translocation factor for stored. i: ••••. I.CONST. ANT(none) 
: Grain . grain consumed by poultry ___ 'm ... .. _.. :=========== 
i I?~~~~l~~~l~=~~=~.. ..m .......... mm m mmm t~ ....... mm~:.??E-O 1 

~~~)z":':nnslocation:Milk , ~:i:'~~'n:~:,~~t;:,;;;~ ':~~~ nJO~:T"];T(nO~ 
il~.~2a~lt value used"... _J~ LOOE-Ol 

. HTge(n4)G:Trarl~nnslocation:Layer ! Translocation factor for stored .:".·I~~NS"T~T(nOne) 
! grain consumed by layer hens _. .... __ .... 
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Default value used VOOE+OO................. ... • .. . ........................... .. ....... ...... .......... ..... ..... ......... ................ ............ .............................. ........ ........... . ................ ......................... V a u 1 . .00 E + 0 0....

ITh(2):Translocation:Poult ranslocation factor for stored hay

~Hay [osmd by poultry
r a . ...... . ... . ... . . .. .i o n su e ....y............o j.. ry ......... .. ............. . ........ ............. ............. .CO N S T A ......... ..NT.................. .....ne ).......

Default value used[Value 1.OOE+00

fTh(3):Translocation:Milk [Translocation factor for stored hay

ICow Hay rconsumed by milk cows

Dfutvalue used [Va~luýe 1 OOE±OO

Th(4):Translocation:Layer fTranslocation factor for stored hay [CONSTANT~none.
Hen Hay rconsumed by layer hens

IDefault value used Ma[Value 1.OOE+00
,• ,. i[~~Mass fraction ofbeef cattle that i ONT Tnoe

fca(1):Beef Carbon Fraction:carbn CONSTANT(none)

bDefault value used [Vle3.60E-01

fca(2):Poultry Carbon Mass fraction of poultry that isFraction...c ..bon.CONSTAT(none)

[Default value used , - ~ [Value 1.80E-01 __

[fca (3)-Milk Carbon SMass fraction of milk thaat is carbonl CONSTANT(none)
Fraction carbon

• Default value used......................Value 60E0

i F a to•.. ...... ........... ........ ............. ......... ...... .. ..... ... ... ..... ......... .... .. ....... . . .... ....... .. .......... ....... ..... ........... .. ... ... .. ...... .. .... .. ... .. .... .. .. ... . .. ... .. .... ...ab n. .. ... ... .. ... ... ... .. ... .. ... ... ... ... .. ... .. ... ... .. ... ... ... .. ... ... .. ... ... ... .. ... ... .. ... ... .

actio frcarb on ofml{htscro.CONSTANT(none)
CabnMasfatinoanctihtosn____________________

[Default value used _ Value 1.60E-01

fcf()-:Beef Forage Carbo n Mass fraction of wet forage is
consumed by beef cattle thatONSTANT(none)

Fraction carbon
..... . . .. . . ..... .. ..... ... ........ .... .. ............. ............... ... ................ .. .............. . ... ..... .. .................... . . ... ... .. .. .. ........... ..... ... ........ . ... . .. ...... .. .. .. ... . .... .. ....................

Default value used 1.60E-1Value 1

[fcf(2):Poultry Forage [Mass fraction of wet forage CONSTANT(none)
Carbon Fraction iconsumed by poultry that is carbon

fcf(3)'Milk Cow Forag e Mass fraction of wet forage
[ t ). g }[consumed by milkcows that is CONSTANT(none)Carbon Fracon n carbon

rDefault value used Value 1._10_E-01I

*[fcf(4"'Layer Hen Forage . lMass fraction of wet forage
, .g consumed bylayer hens that is CONSTANT(none)

a.Carbon Fraction carbon by.......................

Default value used [Value 1.10E-01

ffc(.):ee Grain C aroass fraction of wet stored gain
ICarbn F raon a o ons ed by beef cattle that is CONSTANT(none)
Fraction " !carbon

.................. .................... .. . .... ......... ...... ............. ....... ....... . ........ . ....... .. ... .. ....... .. [ ................ ........ ........ .. . ............. .. .. .......... ..... ... .................................................................. ... .... ....

31

'Th(3):Translocati~~:Miik'--T Translocation f~ctor for stored hay iICONSTANT(nOne) 

, Cow H~y_.. i consumed by rrnlk cows '!=:============:::::=:;I 
IDefault value used '._M_ .. . -.' . ..~T~ -~.OOE,,:?? .... .. _.: 

i ~~~4~!;~~~i~~~tion:Layer ! ~~:~::ti~{l~~:~~;~:'t:ed'::Y il:O~ST Al'IT~_____ 
IIDefault valu~~;~-d- ...--~--- 'I~ 1.OOE+OO 

° ' Mass fraction of beef cattle that is : I . NST ANT( ) 
. fca(l):Beef Carbon FractIOn i carbon : CO _no~e 
. , ..=.. ~~ .. ----" ... 

i ~~~~~!:f Forage carboD_! ;~=:~t~~~~:~~~~ . II !=~:::~~:::.~:::S:::T::: .... ~::: ... _::: ...... ::;; .. ~::;: .. ~~:::_~::;; .... ~::;; .. ~::;:~ =====:::.::;: ...... ::;: .... _::::::;1
1 iID~f~~lt val_~~--~~~d·'--·"'-" ~ ___ .. . .. ]1 Value . ' 1.10E-Ol 

i. fcf(2):Poultry Forage I Mass fraction of wet forag.e 'ICONSTANT(nOne.) 
'. C b F to , consumed by poultry that IS carbon ;1 ==============;I ; ar on rac IOn; .., __ ;:::. 

ilDefault value usedjIY.a.~:'.=.. .... J:~,?~~?l._ 

i ~!~~~~~:::~ge-~ E;:~::tii;31~~e:i-"lo~sT,,:~on'~ 
... __ ........... ,- ,I Value 1.10E-Ol 

!IDefault value used 

,fcf(4):Layer Hen Forage 
: Carbon Fraction I r~:=:t~; l~~:,e~~:~:t i, .... 11<:()N~~~~:~ 
'ID~f~~;~~~~~·~~~d =:-===========:=:::;jy_~~~e .. 1.10E-Ol 

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

':=============:::::;i Mass fraction of wet stored grain I 
. fcg(l):Beef Grain Carbon consumed by beef cattle that is 'CONSTANT(none) 

, Fraction carbon.. ..., ......... '...'. 
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Default value used Value 4.OOE-01

fcg(2):Poultry Grain [ Mass fraction of wet stored grain CONSTANT(none)
C.. ....... n ............................. .Fr a c tio n c u b y p l t ............................... is................. c a rb on............................ ............................................

[Default value used Value 40E0
Sfcg(3):Milk Cow Grain iMass fraction of wet stored grain

arbon Fraction nsumed by milk cows that is CONSTANT(none)

lcarbon
Default value used Value 4.00E-01

fcg(4):Layer Hen Grain Mass fraction of wet stored grain
consumed by layer hens that is CONSTANT(none)

Carbon Fractioncabni
_____carbon

_efault value used "__ [Value4 00E 01

fch(1):Beef Hay Carbon Mass fraction of wet stored hay
consumed by beef cattle that is CONSTANT(none)[raction F ocarbon

Default value used Value 7.OOE-02

fch(2):Poultry Hay Carbon [ Mass fraction of wet stored hay CONSTANT(none)

Fraction i consumed by poultry that is carbon

Default value used ____jValue 7.00E-02
fch(3):Milk Cow Hay Mass fraction of wet stored hay

consumed by milk cows that is CONSTANT(none)Carbon Fraction carbon

Default value used Value 7.00E-02

fch(4):Layer Hen Hay Mass fraction of wet stored hay

Fraction consumed by layer hens that is CONSTANT(none)Carss Fractionfcarbon of wet sto

Mass fraction of dry soil that is [CONSTANT(none)fCd:Soil Carbon Fraction carbon

.Default value used [Value 3.OOE-02

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

MSATac:Animal Product Specific activity equivalence of

I * animal product and specific activityi CONSTANT(none)
Specific Activity of animal feed, forage, and soil

fDefault value used *'---Value* ___ 1.00E+00

xf(1):Beef Forage [Fraction of forage consumed by [CN iitTnne

cosmdb aerhn hti CONSTANT(none)

Contaminated Fraction Ibeef cattle that is contaminated

JDefault value used .Value 1.OOE+00

xf(2):Poultry Forage Fraction of forage consumed byConta: inated Fraction . poultry that is contaminated CONSTANT(none)

[Default value used Value 1.OOE+00

SdFraction of forage consumed by CONSTANT(none)
Ixf(,):-IkCow F orage mik cow t is... contamin ate

32

i I?i~~~\~ ••. ~.~l.~.~ ••• ~~.~.~ ••••••• ·•·•········· 
fcg(2):Poultry Grain 
Carbon Fraction 

................... ..m .... mmmmmmm_:ml~m .mmm .. m~:~O~~?~_. . .. m.mmm ...... . 

, consumed by poultry that IS carbon, . 
i.' Mass fraction of wet store? grain ,.·ICONSTANT(nOne) 

. -....................... ! ..................................................................................................................... ~ ....................... ; .............................................. " ............................ " ....... . 

! 1?~E~~lt~~I~~~~:~ . ..... .... ........mmmmmmm mm_' I~ ....... m... ..~: ??~-?~. "m' .................. 'm_m 

: fch(l):Beef Hay Carbon ' Mass fraction of wet stored hay II 
i F:acti~n._., __ ~,;~~:ed by beef cattle that is I~O_~ST ANT(none) . 

·I?~~~~lt~~l~:~s_~~mm_ ..mm ...... "'m mmmm_mm) l~mmmm?·?O~-?~. 

~~~~~0I1Itry Hay Carboni ;~~~;~:~';~~;~bo~il::~~~~_ 
!IDe~ault v_alue u.sed JI_~~I_~.~__ 7.00E-02 

'fch(3):Milk Cow Hay : Mass fraction of wet stored hay 'I 
' consumed by milk cows that is ;,;,.: co .. NSTAN. T.(no,.,ne) , Carbon Fraction ' carbon 

............... ....~~M.- ~ ;===============_~~JI 

11?:~~~~t~~I~:~~:~ ... ..... .. ..... ....... . .... .. .... . mmm_mm___ _.m' l~mmmmmm?:???-02 .. m 

I ~C:;:~;_ir:::~: Hay ! :~~~::~ti;; l~;:'~::'~~~;: I~~~~ ___ ._j 
IDefault value used ;I~ 7.00E-02 

il;~~ :~oil ~~~~~;···~_~;~_~~~;,~····) .. ~:i~·!;~c~i~~·~fd;~ ~~il~h~~··i~-··· .. ·· .. , I~~~~;~;~·~:~:;:_··m .. _._ ... _. _ ... _ ........... ' 

; I?~~'~~.l~m~~l~:~~:~mm ...... m m m'm' .... m.. ... ... ....... . . ....mm ....... w.. .....mmmm...' I~ mmmmmmm m?:??E-02 ... . .... ...... w •••• ) 

, SATac:Animal Product Specific activity equivalence of :1 
animal product and specific activity! CONSTANT(none) i Specific Activity . ..... ................................................... ... _ ..... _............_._ ?L~~!.~.c:l.!~~_~!J?~~.~~, .. ~~~~?!J._ ...... J ....... _ ................... _ ......... : .......... _.... ...m.......... • 

:I~:_~~_:_~.~.~.~ '_""Ww........ __ ._v .... w. ____ ,_v _w"mM.. ow. Jt~ l~OO_~:-_?.? ___ .•............. J 

i xf(l):Beef Forage Fraction of forage consumed by :"".llco. NST ANT(nOne .. ) __ .. __ ' 
: Contaminated Fraction beef cattle that is contaminated 

_~~~#".~~Y.Y_~K~'-Y.~. 

[I?:~:~~:.~:l~:.~.~~.~... .... _... . ............ __ ............... .. j 1~..mmw~:??~+OO 
. xf(2):Poultry Forage 
Contaminated Fraction i ~~~~~~~~~;;~:~~d by1oNS~""T(~On')_ 

__ •... H.'... JI~ __ l.OOE+OO 

: ~~~t~~~~ft~~~ai~eC~~~:;:ea~e7 ........ !I~~~~~~~(no~~)m 
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lContaminated Fraction _ _ ___

Default value used Value 1 .00E+00.... .. ...... . .......... ..... ... ....... ......... .. . .................. . .. . .. ...... . . .......... ......... ...... ............... .. .. . ........ .. ............................. .................. .. ....................... ............... .... ..................... .... ........ ................... .... ...... .

xf(4):Layer Hen Forage Fraction of forage consumed by N TH• r CNSTANT(none)

Contaminated Fraction layer hens that is contaminated [_______________----- ----- ---- -mn-• ----------- .. ... . .. l y e .... .. a t i ........................ .. n... .. ta. n a...... ........... .... ... ..... ........... .................. .... . .............. ....... .... ...... ... ...

[Default value used Value 1.00E+00

xg(1):Beef Grain [Fraction of stored grain consumed CONSTANT(none)

Contaminated Fraction i by beef cattle that is contaminated

Default value used [Value 1.00E+00

[xg(2):Poultry Grain [Fraction of stored grain consumed CONSTANT(none)IContaminated Fraction jby poultry that is contaminated

..... ... .... ............. i .. ........ .. ... ..... ..... ........................................ . ...... ...... ...... ... ...... .... I ..... ..... ...... .... ... ! .0 ...... ........ .. ... .... ... .. ..
I..efault value used Fraction of sValue _.13t00

[xg(3):eiek Cow Grain Fraction of stored grain consumed 'CONSTANT(none)Contaminated Fraction Iby milk cows that is contaminated

[D=efault value used [Value0

......... ...................... -......... . ........... ............. ........ ............ ..... ..................... .. ................. ......... ....... ........ ........ ..... ............ ........ ..... :... . ........ ................. ......... .: OO. ...................................................

[xh(2):Poaery Hen Grain [Fraction of stored grain that is
I c onsumed by layer hens that is CONSTANT(none)

Contaminated Fraction contaminated

Defaultvalueused_ [Value 1.00E+00

xh(3):BeefCo Hay 'Fraction of stored hay consumed iCNTN~oe

iContaminated Fraction iby beef cattl that is contaminaated COSTNTnoe

Default value used [Value

• ..... .. .. .. ....... .................. ....... ........... ............ ............................... ............................................ .. ..............-- --... ............................. .. • .... ....... ................. .... ............ .................................. ....................xh(2):PLaryer Hay Fraction of stored hay consumed [CON..ANT no.e.

Contaminated Fraction ' by poltryerhn that is contaminated i _____r______________none___

[Default value used ____[Value 1.0E+0

x(1):M w ar Fraction of te hay consumed CONSTANT(none)
Contaminated Fraction by beef cattle that is contaminated

[Default value used .[Value 1.001+00

1xh(2):Poultry H Hay Fraction of stored hay consumed ONSTANT'none"

I Contaminated Fraction bylayelryhn that is contaminated CONTN(non)

[Default value used [7a, eue 1.ts m+00
!xw(3):Milk Cow Haye r iFraction of watoedra consumedby iCNT Tnoe

()ontamin ater of [tONSTANT(none)

Contaminated Fraction by beef cattl that is contam~inated

E12efault value used Value 1 .OOE+00

.xw(2):oLtry Waer [F Hyraction of watoer a consumed b
Cntaminated Fraction bpoultyryhn that is contaminated CNTN~oe

IDefault value used ___ _______[au1.OO13±00

xw(3):MieeCo Water [Fraction of waterthti consumed b
Contaminated Fraction beelk cwsl that is contaminated ONT Tnoe
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:IDefault value used 
; .................................................... _ ...................• 

:'Default value used ' -._ .. _- ... _................... . ................ _ ................ ~_ ... _ ....... Jr~~!u.~ ... -............. _ ..... 1.:~?~~?~ __ ---! ............. __ .. .,4" ••••••• "' ••.•• , •• ~" ................ ..••••• ,_ •• ~ .... ~ .. ~ .• ¥ ..... , __ u.·u ••••• , •• _ ... ""_·~·,·.,···. • • • 

il~;:~~~:lf::~~~tiO~~= ~~;~:I~f;,~SdC;::~~;qt~ANT~E+OO ..-... ~ 
: xg(3):Milk COW Grain Fraction of stored grain consumed ... !.'/CONSTANT(nOne) m 

· Contaminated Fraction by milk cows that is contaminated . . .. 
. . ww"'" A W .-..' "'-W"."""", .. "'"'" 

: I?~~~~~~~~~~.=~~_~~ .. ~__m____m_mm _____ m___ .... m .... __ .... _ .. ___ ' I~__m_ 1:??~~?? ..... m_'_' .... 

j ~;];~:;~:;!: . i ~~:Th~~;~~,~~:t~~ J:ST~n~n::.... .. __ 
,1~=~~~~~_~~_I~~_~~_=~_ ... m ... __ m___._____m__m ... m._._ ........ _m_ ... __ .. _ .. __ __ .. __ .. m..... ___ .. ! I. ~m ....... _ .. _.__._ .... ~:9?~+OO 
! xh(l):Beef Hay i .. ' Fraction of stored ?ay consu.med i/CONSTANT(nOne) 
I Contaminated Fraction : by beef cattle that IS contammated 'F==============:! 

i '?:~~~l.~ .. ~:~~= .. ~.~=~ .................... ,._'" ,,,......._ ...... __m ... _ .......... , .. ,_ ... ,,,_, ....... 'm" ............ m .... ,,) I,~. ...... . ..... , __ ......... ~.:,??~~90 
! ~~~l~~:~;;d ~~~~~i~~...... ..1 ;7~~~I~;~t;~7~~=~;a;~;;~~~~ ..... ll=~~~~~~(~~~~) 
,IDefault value used. .. ____ _ _______ " __ , ___ ., _,_ _m _ J~ _ 1.00E+OO 

· xh(3):Milk COW Hay i Fract~on of stored ?ay consu,:ned !:ICONSTANT(nOne) 
, Contaminated Fraction : by rrnlk cows that IS contarrnnated 

'Wow: >~ ,=".,··w ..... "M' • ~ ~= • 

ilDefault value used :1 Value 1.00E+OO 

·;::::i:;;;:;::;;;:; .. ~:;;;:;.~:;;;:;la:;;;:;::;::::: •••• =~;:;:;~:;;;:;;:::::i:::::!:::::.~""y"":r"" .... ~""c=.;.;.;.J-~-.~-..... -'-. ""-'--=··.::;~~~ii:::~~i:jo~~;~~~:-i ;;:::~::::::~::::::~N:;;;:;~::::::~T:;;;:; •• :;;;:;~:;;;:; •• :;;;:;~::::::(""~::::::.~::::::~~::::::_)"" ... __ "" ..... "" .. __ "" .. __ :::::: .... "" .. :::::: ...... "" ..... = ...... = ...... = ...... = ...... :::::: ...... :::::: ...... :::::: .. :::';,' 

'IDefaultvalueused ilValue l.OOE+OO 

, xw(l) :Beef W ater ,.·;:::F=ra=c:::::t:::::iO::::~::::O=f::::::w:::a:::t:::er=t==?::::a==t 1==' s==c::::o=n=~u=m=e=d=:: ICONST ANT( none) 

, Contaminated Fraction .. J by b::.f cattle th.at IS c~ntarrnnated i F============:::::::::il 

"Default value used :1 Value l.OOE+OO 

I i:~ji5:!f~~~-· ~~::~:t~:~~:~n:~:;:~~];~n:n')~ 
jlDefault valu: used 

i xw(3):Milk COW Water 
Contaminated Fraction 

II Valuel.OOE+OO 
~================= 

i/CONSTANT(nOne) 
Fraction of water consumed by 
milk cows that is contaminated 
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Default value used Value I.OOE+00

xw(4):Layer Hen Water Fraction of water consumed by CONSTANT'none)

Contaminated Fraction rlayer hens that is contaminated
D efau t ....... ........ .... . .................... . .. ........... . l V a u.. 00....0

FD~efault value used ___ [Value L.OOE+OO
Fraction of human diet grown CO

UDIET:Garden Diet o ICONSTANT(none)

FDefault value used (Value 1.0E+00

Yearly human consumption ofjUv(1):Diet - Leafy Clayvgtbe lONSTANT(kg,/y)

[Default value used Value 2.14E+01

iFYearly human consumption of CONSTAN (kg/y)
Uv(2):Diet - Roots _lothervegetables____

othet -Futefruits

SDefault value used iValue - 5.28E+01

Uv():ie - ri Yearly human consumption of~v4:lt-Ganian CONSTANT(kg/y)

Default value used Value 1.44E+01

..... ..... ... .. ............ ... .. ... ... ................... ............. .......... ......... .. ..... ........ .... ............. . . . .. . . .. i _ .. . ............ .. . . . . . . . .

IUa(1)•:Diet - Be~ef .................... Yearly human. consumption..of beef [ CONSTAT(kg/y) . .....

[Default value used ]Value 3.98E+01e Po t Yearly human consumption of

[Default value used Value 2.53E+01

[Ua(3):Diet - Milk consumption of milk CONSTANT(L/y)

Default value used a 2.33E+02

U ............ . i e. ........... ...... E g.. g. ... .......... ..... ................ ....... ..... ................... ... .l .m..on .up.. o. f .. s ... ........~y -...............-........... ................. ... .... ........................ . . ......
Ua(4):Dit - Egg Yearly uman consumption of eg CNTN~gy

FDefault value used - Value 1.91E+O1

BUfe .. Fi.h fYearly human consumption of fish CONSTANT(kg/y)

.. . t/ e ........ .. ................... .......... . .. ........ e f o a n o n i ..p o d......... .. ..... .... ............ ....... ...... ........ ... ...... .. Y _ - . ............... . .. .. ...... ......................

Default value used _....Value 3.98E+01

[ tf:Consumption Period i Consumption period for fish [CONSTANT(days)

lefault value usede Value 2.65E+02

tcv(1):Consumption Period h Food consumption periodf lk. ! o .oy

[Default value used [Value 3313+02

[tcv(2):Consumption Period - Food consumption period for other [CONSTANTdasy)

bRoots veget dabls I... .. .

34

.... ...1 

,tcv(l):Consumption Period -i Food consumption period for leafy ![CONSTANTCdayS) 

; .~~.~fY ........ , .............................................................................................................. :~~~~~~?~=.~ ............................ , ....... , .............. _, .... _ ................................. ,. ' __ ' ......... ' .............. ' .. __ ' ............... '_.'....... . 
, 

•••••••• ~~- ••••••• .$ 
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Default value used Value 3.65E+02

tcv(3):Consumption Period -Fruit "Food consumption period for fruits CONSTANT(days)
........ ........ .. ............. .................. .. ... . ..... ........... .. .......... .... .... . ... ... .................... ........... ............ ....... ..... ..... .............. ....... ... .... .............. ................ ... ... . ............... ... ..... ...... ... ............. .. . ...... .. . .. .. .

Default value used Value 3.65E+02

Consumption P Food consumption period for
gtev(4:C sain CONSTANT(days)

Grain v ugras [Vl
SDefault value used .Vaue 365E+02

I tea(2):Consumption Period -
Fo nsumption period for beef CONSTANT(days)i e..e. .... ..I ..... ......... ...................... ...... .... ........ ........ ............. .. ...... . .-- --- . . .. ..... .. .. ............. . .... .......... ..... . .... ... ... ............. .......... ... .. ... .. ... ... ... .. ... ........ ............ ...... .... .... ................. ...... .. .

FDefault value used (.Value 3.65E+02

tca(2):Consumption Period Food consumption period for i f.Td ,

Default value used V e3.65E+02

tca(3):Consumption Period -F Food consumption period for milk CONSTANT(days)
IMil1k

Dýefault ývalue used Value 3.65E+02

Itca(4)' Consumption Period -Food consumption period for eg,•,s CONSTANT(days)

Egg __ __ __,z .g ... . . .... ... ...... .......... ................ ............................... ........ ....... .... ..... . .. .........................--......... .. .....-.. ... .. ... .... ....... ... ... .. ... ..... ... ...... ... .. .
Default value used _ Value 3.65E+02

Nunsat:Number of [Number of model layers used to
Unsaturated Layers jrepresent the unsaturated zone n

Default value used ValueE+01
T eThe start time of the scenario in

TstartR:Start Time CONSTANT(days)

[Dfut au sed Value O.OOE+OO............ .a ......... .u ... ..... . .......... ....... ................................ .............. ...... ........ ... ......................... :. ....... ...................... ................................ ....... ........... .. I l u ................. ........... ............ . E -0 ........... ...... - .................... .......... ................

______________ _ ~The ending time of the scenario in
TendR:End Time aySTANT(days)

S used ...~~~~~~~~.......... .... . . . . .. .!yahe3 E o ..
[Default value used Va3.65E+0

dt:ieStep Size tiestep size [CONSTANT(days)

[IDefault value used ___________________ __ Vle________

[The time steps for the history file.
PstepR:Print Step Size Doses will be written to the history CONSTANT(none)e file every n time steps

;Default value used j Value 1.OOE+O0

i The time the resident spends [CONSTA T(d/yTI:Indoor Exposure Period CONnoor Tias/er

5Default value used [ Value 2.40E+02

iTX:Outdoor Exposure !The time the resident spends ONSTANT(days.year).............. .............. ............... . .. ..... .. ........... ... • .. i _c ....... ...... a y......s-........y......e... ...........
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·r==========================·····=·············r·····=·· .= .. = ... = ... = ..... = ...... = .... = ... = ...... = ...... = ..... = ..... =. ='-"=-""':'====1 
.ID~f~~i~~~i~·~···~~~d .mmmmm ................ m ..................•••••••••••••••••••••• :: ••••• :mm ....... ··· ••••••••.•••••••.•••••••.• m ••••.• ·m ............ m. mm .... mm....m .... mm·I.~... . ................ 3 .. ?5.~~.?~ .......................... . 

i ;;~~~~p_tiOnperiOd OJ ~~coosum~~ri~df0.-f:ts l:~~~~~(d~YS). .. ... ... __ . 

:I~ef~~~:.~:~~e.us.~d " ,,~ .• __._ .... ww. .0.. .ww •• ,"0..0" ..._wo ................... J~ 3.65~.+~~.~m 
! tcv(4):Consumption Period -: Food consumption period fori 

'9~~in ..... w~ww •• w.w_ .. ww.,.w.w •••• ~w.w. .' ~ramswm .. m, .. ,_,.,.w. •• ".w.w ....... 1 ~ONST ~ ... ~~da~S)w wW' 

rl?~~~~~~~alue. u=~? ,! l~m'!~??~~O~ 
'~:e~):consumption Period -I Food consumption period for beef!I:~~~~~~~~~~~)mmm 'm.m"" 

lIDefau;~~_~l~·~:~~~d··m ,mm ... _ 'LValue .3.~5E+02 

'tca(2):Consumption Period -I Food consumption period for iICONSTANT(dayS) 

I Poultry........ .,""""""',.,"", ~?u.!~~... ........... , .. ,._..';;;;; .. ,:;;:;;, ... ,:;;:;; .... ,:::::; ... :;;:;;, .... :;;:;; ..... ,:::::; ...... :::::; .. · .... :;;:;; .. ···:;;:;;· .. · .. :::::; .... ·:::::; .. ·· .. :;;:;; .... ·====:::::; .. ·:::::;·,··:;;:;;, ...... :::::; .... ·=· .... "1 

: I?:~~~.lr..~:~~:~==~ .,', .. ,",., ,.,.""., .... , ... ".mmm.mmm ..... ' ................... ' ... mmM .. m ....... ' , .......... J I,~ ..... ,., .. ,. .. mm~:??~:-.?~ .. _,. 

" tca(3):Consumption Period -'.'. F d .. d.c ·lk., "ICONSTANT(d ) , Milk ' 00 consumptIOn peno lor IIll ' ays 

rIDefaul:~.::~~ u~.:~ .. _._...... ; ... _. m 1~IL=a=~=ue====3::':::.~=?=~=~=~.~=.w= ... =,= __ =. -=-'-=. =~=, =-~ 
i tca(4):Consumption Period -I .. 'I : ,Food consumptIOn penod for eggs, CONSTANT(days) 
: ~J~~,...... ..................... _ .. ,......................................... . ... ,.! • • __ ..................................... : ..................................................... ' .......................~. • ........................................ _ .. 

'IDefault value used ·1 Value 3.65E+02 

'Nunsat:Number of 'Number of model layers used to , .. ,,!.ICONSTANT(none) 
1 Unsaturated !:~y~Es ..J. represent the unsaturated zone 

ilDefault value used,... ........................... _ ...... M......... ............ _..I.Y.~l~e. . .. 1.00E+O I ... .. 

il~~;~~;~;~;a~ ;::;-- _ ~;s'tart tim~::~ iO __ !ICONST~T~~~. ___ ~_ .i 
i I?~~:~~~.~:~~:m~==? mm .mmmm mm. mmmm"".mm mm.mm.' I~mm O. O?~:r?Om .. mmmm mmm; 
:1' ,The ending time ofthe scenario in I 
'TendR:E~.~ :~~~_ ~. . 'days ow. __ w_. ..,C~~.:TANT(dayS) .. _ ... __ .w .. 

:IDefault value used mm .... 'mmmm'ly~1~=m~·.??~~ .. ?5 .. mmmmmm .. 

'I~t~:~!~~~:.~!~p.~.i~~ ............................... , .............. ..' I.T~~ .... ti~~.~~~~~i:~. m ....................... j 15:?~.~T~T\~~~~!. ....... ,......... . ........................................... . 
rlDefault value used . II Value 3.65E+02 

, The time steps for the history file. II 

i PstepR:Print Step Size r Doses will be written to the history' CONSTANT(none) 
i file every n time steps : 

;ID~f~~;~···~·~l~~ .. u~~d .. m .................. m .. ' .......... ·.·.···.· .... ··m··.··.·.·.· ... m....m.·· ..... · ........... m ............ mm ........................ ' ~I_··~;;;;;:.··.·.·~:;;;:;=~~:;;:;; ...... ;;;:; ...... ·= ...... :;;;: .. · ...... = .... = ........ = ...... ·=·~··= ... ~=·~=~=:=~O= ...... = ...... ·:;;:;;··· .. :;;;:· .. ·:;;;:' .... = ...... = .. · ... = .... , .. :::::: ...... ::::::'. = 
( . ......~" ,_.. _"",,N '~UA.W. ~ ,_~.~~, __ y_, __ ~w.,_."'.w ~ 

:ITI.I d E P . d -lfThetimetheresiden .. t.spends 'I~ONSTANT(d / ) 
I • ~ ~o~ xposure eno ,Iindo?rs .. . ...... _ .... i._._. __ . a~s y.~~ .. 

·IDefaul~,v.alu~ us,:_~ . _ ..... __ .. " ... w.. • __ ._ .... " .... ".mm"""w" .......... " .... _,................ II~ 2.40E+02 

~!~~:tdoor Exposure !~;~;= the ,esident SpeOdS __ J~~«l'Ys/Ye") 
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Default value used Value 4.02E+01S • ............. .... ......... .............. ................ ........... .......... -... ... ........ ..... ..................... ......... .................................. ............ .... .... .... .. . . ...... .. .......... . . ..... ................ ..................... ....... .. . .. .................

The time the resident spends [CONSTANT(days/ear)
~~TG:Gardening Period gardening ________________

fDefault value used r Value 2.92E+00

Total time in the one year exposureTTR:Total time in period p I CONSTANT(days/year)

fDefault value used ValueE+02

SFI.ndoor Shielding Factor Shielding factor for the residence [ CONST..(none) .
[Default value used F Value 5.52E-01

Factrutdoor Shielding Shielding factor for the cover soil CONSTANT(none)

i Default value used i Value 10E0
................ ... .. ... .... - ....... .. ......... .. . .. .... .. ...... .. . ... . . . . .... ... . ....................... ...... ..... ................. .. ...... ... ............. . .................... ........ ................ .. . . .. ... ... ..............

'IPD:Floor dust loading Floor dust loading UNIORM(g/m**2)

!Default value used Lower Limit 2.00E-02

Upper Limit 3.OOE-01
RFR:dusto LOGUNsFORM(1/m)

RFR:Indoor Resuspension Resuspension factor for indoor dust LGGUNIFORM(1/m)
Factor

Default value used I[Lower Limit 1.OOE-07

Upper Limit 8.00E-05
C O O td oor D u st -------------

L d Dust 0 -u Average dust loading outdoors jLOGUNIFORM(-/m"*3)

Default value used .[ Lower Limit 1.00E-07

SUp--•per Limit 1.OOE-04

[CDIIndoor Dust Loading - lAvera dust loading indoors . DERIVED(g/m**3)

Default value used

[PF:Indoor/Outdoor [Fraction of outdoor dust in indoor i . ... .

Penetration Factor air

Default value used Lower Limit 2.OOE-01Up---•per Limi 7.OOE-01

LCDG:Gardening Dust rag e dust loading while fiLoading g.ardening yNFR g/ *3

Default value used [Lower Limit 1.OOE-04

IUpper Limit 7.OOE-04
VR:Ilndoor Breathing Rate j1Breathing rate while indoors JCONSTANT(m**3Ihr)

[Default value used 0Value 9.0E-01

IV :utorBreathin Rate rethin rate while outdoors jCONSTANT(m :13Ihr)
... ........ o .......~a t B r.a...n.r a w ....... . -- -- ------ ........ ........ ......... ........N ....... ............ . •. 3 •..... ..............................

Default value used K Value 1.40E+00

FVG:Gardening Breathing Breathing rate while gardening ICONSTANT(m**3/hr)
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il?~i~~i~ .•. ~.~I~,~ .. ~.S~.~ ............ m ................. ,.......................... . .................... m ..... ' .. m ... m ..... '...... .... . ... ·m ••••••••••• j·I.~ .............. . m·m .... ~·?~~~O'.~ ... " ............................................. . 
il~~~~~~~~~~~~~i.~~ .. _ ..• m ; .~!~!;¥~~: .. ~:.:~~:t~~m:~: ... ~ ... ~m.j/=O~ST AN~( ~~~~~:me~~ 
ilDefault value used .. '. '.' ......... ' . . .... m .. mm mmm,n~m 2.92E+OO 

11~~~:~;~;I~i;;~~~~~i~~ i ;::i~dtime in the one year exposure!/CONSTANTCdays/year) 

r CDO:Outdoor Dust 

1.00E·07 
1.00E·04 

....... .3 

j 

.:,.i:.'IDefault value used 1 Lower Limit 
l Upper Limit 

[1·CDi;i~~~,~!·D~~tLo~di~~"Trl~:::: ••• ~=;=~~::::: ... ¥:::::.~.=?:::::.~::::~t=l:;;:;;?a::::?:::::in=g::::: ...... :::::i~::::~=?o:::::r::::s=:::: .... = .. ilr~:::: ••• ~='~= •• ~=y'::::.~=~=:~::::~!:::: .. ~= ••.• ~=.'~::::~'=;,'::::: •• ~.=""'=' :::;.=m. = .. ·.:::: ••.•• :::: •••••• = ..... ~::::,:::: •• ~.=:::::·:::::I 

!'FD::::e=fa=u:::::lt:::::V:::::,~:::::.~~:::::~=m.::::~S::::e=~~=.= ..• =, .. :::: .. ,:::: .. m:::: •.• ::::m,::::, •. ==:::;;::::;=====_::::' ::::m'::::"'::::"'::::""::::' ::::'::::"m::::' ::::'::::"=="::::"::::"::::'m::::"":::::m'::::' 'o'i '===:::: •. _::::_::::.m.::::_.::::_.m=========1 

: ;~~~~:';l~~~i~~;;r ... , .. ,:~;~~ti.~::f outdoor dust ~: .. i:~~:~,1 rl~:::: ... ::::: .. m::::: .... =.~::::m~:::.: .. = .... =~n=.~::;:;n=.~::;:;~.==== ... o:;;: .... = .... 0:;;: ••• :::;.,.;::; .... :::::m .. ::::: ... :::; .... =; . .1
1 

1/Default value used , Lower Limit 2.00E·Ol 
i Upper Limit 7.00E-Ol 
: .................. "', .. , ........ ,,, ........ ,............ • .............. "" ........... ,. ., •••••••• , ........ , ... ",...... .., , ..... m. ....... ••••••• .. ..... " .... " .......... ' .............. ".' ............. _" •• " ....... , .. , ............... , •• 

: CDG:Gardening Dust I Average dust loading while 11 
. ;':,,' UNIFORMc.g/m**3) 

I Loadin~w __ 'm' 'm • m •• ...'~ardening ..... _..... . 
1:.: .. ::':ID:::::e:::::fa=u:::::l=t =va=l=ue=us:::::e=d=======:±===========::::::::::;' Lower Limit 1.00E-04 

i Upper Limit 7.00E-04 

il~m~~~.?~:. ~,~~_;:~~i~g. R=a::::t:::::e=J:rIB:::::.r:::::e:::::~~:::::h:::::in:::::g=~=~~:::::;m:::::.:;= .. !:i::::.:.l:::::.;~::::!.=r:d::::.?:::::?=.~::::.m.::::_::::._=_' ICONST ANT(m**3/~2..........mm_._ 
:I?~~~~lt value used. . . ... , . . ... . ... .....m..m...I~m.m'~~.O'O'~~.O~m .. m'.' ........ , 

:IY~:2~i~.?~~'.~~~~'i~!~~~·~~~il~~~~t~.;~:~t:.~~1.~~~~t~.~?:~m.m I.CO~.ST~T(m**3/~) ............. .. 

ilDefault value used .. .'. . il~ l.40E+OO 

:IYQ~~~~~~;~~~:g'~·~~~!~~~~:·": •... ; 1.~::~;~~.~~ .... ~~~ .. ~hile.ga;?~~;;··"~·J 1.~g~.?T~T(~""r.~!~~~:·················'''······'-·-' 
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Rate _____ _______ ___________________________________

Default value used 1Value .70E+00

GR:Soil Ingestion Transfer ,
S Igsn Average rate of soil ingestion CONSTANT(g/d)....e ... .... ...--- ---- ....... ..... . .............. ............... .. .i . ........................... .... ....... .. .... ........... . ..... .... .... .. . .. . . .. ... . . . . . ... ......................... ............... ...... .

Default value used Value 5.00E-02

IUW :Diet Water iDrinking water ingestion rate FCONSTANT(L/d)

Default value used .•][Value 1.26E+00

HIi:Surface Soil Thickness [Thickness of the surface soil layer rEI AT~m)

Default value used Value 1 .50E-01

H2:Unsaturated Zone ii Thickness of the unsaturated zone iCONTINUOUS LDNEAR(m)
Thickness :

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

Default value used

Value
3.05E-01
6.68E-01
8.11E-01
9.21E-01
9.94E-01
1.0313+00
1.0713+00

1.14E+00
1.2 1E+00
1.30E+00
1.3 1E+00
1.32E+00
1.56E+00
1.58E+00
1.61E+00
1.69E+00
1.78E+00
1.80E+00
1. 8 1E+00
1.84E+00

1.87E+00
1.92E+00

2.04E+00
2.1OE+00
2.11E+00
2.32E+00
2.36E+00
2.37E+00
2.39E+00
2.44E+00
2.44E+00
2.45E+00

Probability

O.OOE+00
4.76E-03

9.52E-03

1.43E-02

1.9 1E-02

2.38E-02

2.86E-02

3.33E-02

3.81E-02

4.29E-02

4.76E-02

5.24E-02

5.7 1E-02

6.19E-02

6.67E-02

7.62E-02

8.57E-02
9.05E-02

9.52E-02

l.00E-01
1.0513-01
1.1013-01

1.14E-01

1.19E-01

1.24E-01
1.29E-01

1.33E-01
1.38E-01
1.43E-01

1.48E-01

1.52E-01
1.57E-01

37

••• m ••••••••••• "il'" ............................................ mmjlm 

:I?:~~~~~~~~~:~:=~ .......................................................... · .......................... ily~~~~_ 1.70E+OO 

:~~~~~i~._~:~:~_~~~_n TranSre~ ...... : ~~.~~.~~.~ ... ~at~ ... ~.~ .. SOll ... i~:~~~.~.~~ ...... _._ .......... , . .=I~= ... ~= ... ~= .... ~=_~=~;::: ..... _= .. ~=(= .. ~=.~~=?========I 
:IDefault value used . ........ J Value ... _....... _.5 .OOE-02 

!Iu~:i?:i~t-~:~~ ate;· .. ···~-- . .ID.ri~~~~_~ater ingestion rat:~. ..: ICONST ~~~~~ __ .. w._ .• _ ._. 

:IDefault value used I Value 1 26E+OO 

,IHl:Su;r;ce soil'lii'~kness !I~;~~ess o'f ;~;~~~;fa~~·;~il·;~~;~_ .. il~~.~~_· _._~~= .. ~~.~. ___ .-__ .. J 
i 1?=~~~I~~~I~=~.S.=~.mm . . .... .......mm ... .......................... ...! I~mmm ............... t.:??~~?t. .mmmm. ' 

i ~~:::e:~urated Zone ['Thickness of the un~~t~~:~~~.zoneil_=~~~_~~~~~~=~~~::~ .m __ m 

Default value used 
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Value 
3.05E-Ol 

6.68E-Ol 

8.llE-Ol 

9.21E-Ol 

9.94E-Ol 

1.03E+OO 

l.07E+OO 

i 1.14E+OO 
l.21E+OO 

1.30E+OO 

1.31E+OO 

i 
1.32E+OO 

l.56E+OO 
, l.58E+OO 

l.61E+OO 

l.69E+OO 

l.78E+OO 

l.80E+OO 

l.81E+OO 

1.84E+OO 

1.87E+OO 

l.92E+OO 

2.04E+OO 

2.l0E+OO 

2.llE+OO 

2.32E+OO 

2.36E+OO 

2.37E+OO 

2.39E+OO 

2.44E+OO 

2.44E+OO 

2.45E+OO 

Probability 
O.OOE+OO 

4.76E-03 

9.52E-03 

l.43E-02 

l.91E-02 

2.38E-02 

2.86E-02 

3.33E-02 

3.81E-02 

4.29E-02 

4.76E-02 

5.24E-02 

5.71E-02 

6.l9E-02 

6.67E-02 

7.62E-02 

8.57E-02 

9.05E-02 

9.52E-02 

l.OOE-Ol 

l.05E-Ol 

l.lOE-Ol 

1.14E-Ol 

1.19E-Ol 

l.24E-Ol 

l.29E-Ol 

l.33E-Ol 

1.38E-Ol 

l.43E-Ol 

1.48E-Ol 

l.52E-Ol 

1.57E-Ol 



2.59E+00
2.63E+00
2.69E+00
2.79E+00
2.81 E+00
2.90E+00
2.95E+00
3.07E+00
3.18E+00
3.22E+00
3.30E+00
3.34E+00
3.37E+00
3.44E+00
3.58E+00
3.62E+00
3.66E+00
3.74E+00
3.86E+00
3.88E+00
4.17E+00
4.26E+00
4.44E+00
4.63E+00
4.87E+00
5.13E+00
5.18E+00
5.54E+00
5.83E+00
5.86E+00
5.86E+00
5.90E+00
6.06E+00
6.13E+00
6.17E+00
6.22E+00
6.3 1E+00
6.36E+00
6.40E+00
6.46E+00
6.5 1E+00
6.55E+00
6.60E+00
6.86E+00
6.93E+00
6.95E+00
6.97E+00
7.09E+00
7.18E+00

1.62E-01
1.67E-01
1.71E-01
1.76E-01
1.81E-01
1.86E-01
1.91E-01
1.95E-01
2.OOE-01
2.05E-0 1
2.10E-01
2.14E-01
2.19E-01
2.24E-01
2.29E-01
2.33E-01
2.38E-01
2.43E-01
2.48E-01

2.52E-01
2.57E-01
2.62E-01
2.71E-01
2.76E-01
2.81E-01
2.86E-01
2.91E-01
2.95E-01
3.OOE-01
3.05E-01
3.1 OE-0 1
3.14E-01
3.19E-01
3.24E-01
3.29E-01
3.33E-01
3.38E-01
3.43E-01
3.48E-01
3.52E-01
3.57E-01
3.62E-01
3.67E-01
3.7 1E-0I
3.76E-01
3.86E-O 1
3.91E-01
3.95E-01
4.OOE-01

38

I 2.S9E+OO 1.62E-Ol 

: 2.63E+OO 1.67E-Ol 
2.69E+OO 1.71E-Ol 

: 2.79E+OO 1.76E-Ol 

2.S1E+OO l.SlE-Ol 
, 2.90E+OO l.S6E-Ol 

: 2.9SE+OO 1.91E-Ol 

3.07E+OO 1.9SE-Ol 
• 2.00E-Ol , 3.1SE+OO 

3.22E+OO 2.0SE-Ol 

.3.30E+OO 2.1OE-Ol 
[ 3.34E+OO 2. 1 4E-O 1 

.3.37E+OO 2.19E-Ol 

i 3.44E+OO 2.24E-Ol 

3.SSE+OO 2.29E-Ol 

13.62E+OO 2.33E-Ol 

3.66E+OO 2.3SE-Ol 

· 3.74E+OO 2.43E-Ol 

: 3.S6E+OO 2.4SE-Ol 
: 3.SSE+OO 2.S2E-Ol 
.4.17E+OO 2.S7E-Ol 

4.26E+OO 2.62E-Ol 
4.44E+OO 2.71E-OI 

4.63E+OO 2.76E-Ol 

! 4.S7E+OO 2.SIE-Ol 

· S.13E+OO 2.S6E-Ol 

S.ISE+OO 2.91E-Ol 

t S.S4E+OO 2.9SE-Ol 

S.S3E+OO 3.00E-Ol 
: S.S6E+OO 3.0SE-Ol 

S.S6E+OO 3.1OE-Ol 

S.90E+OO 3.14E-Ol 
i 6.06E+OO 3.19E-Ol 

! 6.13E+OO 3.24E-OI 

6. 17E+OO 3.29E-Ol 
,6.22E+OO 3.33E-Ol 
: 6.31E+OO 3.3SE-Ol 
,6.36E+OO 3.43E-Ol 

: 6.40E+OO 3.4SE-Ol 
: 6.46E+OO 3.S2E-Ol 

6.S1E+OO 3.S7E-Ol 
: 6.SSE+OO 3.62E-Ol 

6.60E+OO 3.67E-Ol 
6.86E+OO 3.71E-Ol 
6.93E+OO 3.76E-Ol 
6.9SE+OO 3.S6E-Ol 
6.97E+OO 3.91E-Ol 

7.09E+OO 3.9SE-Ol 
7. 1 SE+OO 4.00E-Ol 
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.............. ..... ................... - ........ ....... 1. .............. ... .... .. ... ..... ...... ...... ..... .... - ..............
7.35E+00
7.36E+00
7.40E+00
7.43E+00
7.46E+00
7.59E+00
7.60E+00
7.64E+00
7.87E+00
8.1OE+00
8.28E+00
8.35E+00
8.7 1E+00
8.7 1E+00
8.73E+00
8.79E+00
8.80E+00
8.82E+00
8.85E+00
8.89E+00
8.90E+00
8.99E+00
9.OOE+00
9.13E+00
9.14E+00
9.2 1E+00
9.3 1E+00
9.55E+00
9.60E+00
9.63E+00
9.86E+00
1.05E+01
1.07E+01
1.13E+01
1.15E+01
1.17E+O 1
1.20E+01
1.26E+01
1.26E+O1
1.28E+01
1.32E+01
1.32E+01
1.34E+01
1.34E+01
1.36E+01
1.37E+01
1.38E+01
1.41E+01
1.45E+01

4.05E-0 1

4.1OE-01

4.14E-01

4.19E-01

4.24E-01

4.29E-01

4.33E-01

4.38E-01

4.43E-01

4.48E-01

4.52E-01

4.57E-01

4.62E-01

4.67E-0 1

4.7 1E-01

4.76E-01

4.81E-01

4.86E-01

4.91E-01
4.95E-01

5.OOE-01

5.05E-01

5.10E-01

5.14E-01

5.19E-01

5.24E-01

5.29E-01

5.33E-01

5.38E-01

5.43E-01

5.48E-01

5.52E-01
5.57E-01

5.62E-01

5.67E-01

5.71E-01

5.76E-01

5.81E-01

5.86E-01

5.91E-01

5.95E-0 1

6.OOE-0 1

6.05E-01

6.10E-01

6.14E-01

6.19E-01

6.24E-01

6.29E-01
6.33E-01

39

7.3SE+OO 4.0SE-Ol 

7.36E+OO 4.lOE-Ol 

7.40E+OO 4.l4E-Ol 

7.43E+OO 4.l9E-Ol 

i 7.46E+OO 4.24E-Ol 

: 7.S9E+OO 4.29E-Ol 

7.60E+OO 4.33E-Ol 

7.64E+OO 4.38E-Ol 

7.87E+OO 4.43E-Ol 

: 8.lOE+OO 4.48E-Ol 

8.28E+OO 4.S2E-Ol 

8.3SE+OO 4.S7E-Ol 

8.7IE+OO 4.62E-Ol 

, 8.7IE+OO 4.67E-Ol 

i 8.73E+OO 4.71E-Ol 

8.79E+OO 4.76E-Ol 

8.80E+OO 4.81E-Ol 

8.82E+OO 4.86E-Ol 

8.8SE+OO 4.91E-Ol 

8.89E+OO 4.9SE-Ol 

8.90E+OO S.OOE-Ol 

8.99E+OO S.OSE-Ol 

9.00E+OO S.lOE-Ol 

9. 13E+OO S.14E-Ol 

9.l4E+OO S.l9E-OI 

9.2lE+OO S.24E-Ol 

9.31E+OO S.29E-Ol 

,9.SSE+OO S.33E-Ol 

, 9.60E+OO S.38E-Ol 

9.63E+OO S.43E-Ol 

9.86E+OO S.48E-Ol 

1.0SE+Ol S.S2E-Ol 

l.07E+Ol S.S7E-Ol 
1.13E+Ol S.62E-Ol 

1.1SE+Ol S.67E-Ol 

i 1.17E+Ol S.7IE-Ol 

1.20E+Ol S.76E-Ol 

1. 26E+O1 S.81E-Ol 

1.26E+Ol S.86E-Ol 

1.28E+Ol S.91E-Ol 

1.32E+Ol S.9SE-Ol 

l.32E+Ol 6.00E-Ol 

l.34E+Ol 6.0SE-Ol 

l.34E+Ol 6.lOE-Ol 

l.36E+Ol 6.14E-Ol 

l.37E+01 6.19E-Ol 

l.38E+Ol 6.24E-Ol 

l.41E+Ol 6.29E-Ol 

l.4SE+Ol 6.33E-Ol 

39 



........... ....... .. ................. ..... .... ........ ... -
1.51E+01
1.52E+01
1.61E+01
1.62E+01
1.65E+01
1.66E+01
1.69E+01
1.74E+01
1.82E+01
1.84E+01
1.84E+01
1.87E+01
1.95E+01
2.01E+01
2.07E+O 1
2.08E+01
2.17E+O1
2.24E+01
2.27E+01
2.29E+01
2.29E+01
2.40E+01
2.47E+01
2.60E+01
2.65E+O 1
2.72E+01
2.73E+01
2.76E+01
2.77E+01
2.78E+01
2.80E+01
2.86E+01
2.94E+01
3.01E+01
3.03E+01
3.06E+01
3.08E+O1
3.11E+01
3.17E+01
3.17E+01
3.17E+01
3.22E+01
3.39E+01
3.48E+01
3.54E+01
3.60E+O1
3.68E+01
4.03E+01
4.07E+O 1

6.38E-01
6.43E-01
6.48E-01
6.52E-01
6.57E-01
6.62E-01
6.67E-0 1
6.71E-01
6.76E-01
6.81E-01
6.86E-01
6.91E-01
6.95E-01
7.OOE-01
7.05E-01
7.1OE-01
7.14E-01
7.19E-01
7.24E-01
7.29E-01
7.33E-01
7.38E-01
7.43E-0 1
7.48E-01
7.52E-01
7.57E-01
7.62E-01
7.67E-01
7.71E-01
7.76E-01
7.81E-01
7.86E-01
7.91E-01
7.95E-01
8.OOE-01
8.1OE-0!
8.14E-01
8.19E-01
8.24E-01
8.29E-01
8.33E-01
8.38E-01
8.43E-0 1
8.48E-01
8.52E-01
8.57E-01
8.62E-01
8.67E-01
8.71E-01

40

................................... _ ........... 

1.51E+Ol 6.38E-Ol 

1. 52E+O1 6.43E-Ol 

1.61E+Ol 6.48E-Ol 

1.62E+Ol 6.52E-Ol 

1.65E+Ol 6.S7E-Ol 

; 1.66E+Ol 6.62E-Ol 

1.69E+Ol 6.67E-Ol 

1.74E+Ol 6.71E-Ol 

1.82E+Ol 6.76E-Ol 

1. 84E+O1 6.8lE-Ol 

1. 84E+O1 6.86E-Ol 

1. 87E+O1 6.9lE-Ol 

1.9SE+Ol 6.95E-Ol 

2.0IE+Ol 7.00E-Ol 

2.07E+Ol 7.0SE-Ol 
; 

; 2.08E+Ol 7.lOE-Ol 

2.17E+Ol 7.14E-Ol 

2.24E+Ol 7.l9E-Ol 

2.27E+Ol 7.24E-Ol 

2.29E+Ol 7.29E-Ol 

2.29E+Ol 7.33E-Ol 

2.40E+Ol 7.38E-Ol 

2.47E+Ol 7.43E-Ol 

2.60E+Ol 7.48E-Ol 

2.65E+Ol 7.52E-Ol 

2.72E+Ol 7.57E-Ol 

2.73E+Ol 7.62E-Ol 

2.76E+Ol 7.67E-Ol 

2.77E+Ol 7.7lE-Ol 

2.78E+Ol 7.76E-Ol 

2.80E+Ol 7.8lE-Ol 

2.86E+Ol 7.86E-Ol 

2.94E+Ol 7.9lE-Ol 

3.0lE+Ol 7.9SE-Ol 

3.03E+Ol 8.00E-Ol 

3.06E+Ol 8.lOE-Ol 

3.08E+Ol 8.l4E-Ol 

3.llE+Ol 8.l9E-Ol 

3.l7E+Ol 8.24E-Ol 

3. 17E+Ol 8.29E-Ol 

3.l7E+Ol 8.33E-Ol 

3.22E+Ol 8.38E-Ol 

3.39E+Ol 8.43E-Ol 

3.48E+Ol 8.48E-Ol 

3.S4E+Ol 8.S2E-Ol 

3.60E+Ol 8.S7E-Ol 

3.68E+Ol 8.62E-Ol 

.4.03E+Ol 8.67E-Ol 

! 4.07E+Ol 8.7lE-Ol 

40 



I ........ ........ .. .11 1- 1 1- -1 ....... ....................... .. ....... ... ... .... .......... ................ -- -- 11.1 11111.1 -
4.24E+O1 8.76E-01
4.29E+01 8.81E-01
4.42E+O1 8.86E-01
4.72E+O1 8.91 E-01
4.97E+01 8.95E-01
5.12E+O1 9.OOE-01
6.13E+O1 9.05E-01
6.19E+O1 9.10E-01
6.23E+01 9.14E-01
6.32E+01 9.19E-01
6.59E+01 9.24E-01
6.73E+01 9.29E-01
7.47E+01 9.33E-01
7.92E+01 9.38E-01

8.12E+O1 9.43E-01
8.28E+01 9.48E-01
8.47E+01 9.52E-01
8.96E+01 9.57E-01
9.47E+01 9.62E-01
1.08E+02 9.67E-01

1.13E+02 9.71E-01
1.15E+02 9.76E-01
1.42E+02 9.81E-01
1.77E+02 9.86E-01
1.78E+02 9.91E-01
1.80E+02 9.95E-01
3.16E+02 1.OOE+00

[Nl:Surface Soil Porosity Porosity of the surface soil layer DERIVED(none)
I :U satuatedZonef~o~sityof te unatuated zoe- DERIVED(none)Default value used

:I N2-Unsaturated Zone •
ra"Soi Saturation Pority o the unsaturated zone DERJVED(none).r ~ ~ s ~ y .... ................. -.................... ...... ..... ...... ............. ...... ....... .! ........ ... ......... ....... ..... .......... .......... ......... ................................................ .... .....

IDefault value used

U a aSaturation ratio of the surface soil DE VED()
Fl:Surface Soil Saturation DCS soil casfato ID ne)

FDefault value used

F2:VUnsaturated Zone rSaturation ratio of the unsaturated,.. . ! DEI • vEDt)none)
Saturation i zone •

IDefault value used
.... ................ .... .. ....... . .. ......... ................. .. .. . ............. .. ........ ......... ..... ... .. ........... .. ........... ........ .... .... .... ... ............ ....... .... ...... ................... .. . ... .. . .. .. . .. ... .. . .............. ... . .. ... ..... . ... .... .. ....

NFLInfiltration Rate Net rate of infiltration to aquifer DERIVED(m/y)

D -efault value used ..

stss zsi!!•l•ss cl}!n .... isc silclassification ID . iD CRETE CUM!ULATIVE~none) ......

Default value used

....................................................................... ................................................................... ............................................................................. bilabiit
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: 4.24E+Ol 

I
i 4.29E+Ol 

4.42E+Ol 
: 4.72E+Ol 

4.97E+Ol 
S.12E+Ol 
6.13E+Ol 
6.19E+Ol 
6.23E+Ol 
6.32E+Ol 
6.S9E+Ol 
6.73E+Ol 
7.47E+Ol 
7.92E+Ol 

S.12E+Ol 

I
s.2SE+Ol 

I
S.47E+Ol 
S.96E+Ol 
9.47E+Ol 
1.0SE+02 
1.13E+02 
1.lSE+02 
1.42E+02 
1.77E+02 

i 1.7SE+02 
, l.S0E+02 

, 3.16E+02 

S.76E-Ol 
S.SlE-Ol 
S.S6E-Ol 
S.9JE-Ol 
S.9SE-Ol 
9.00E-Ol 
9.0SE-Ol 
9.lOE-Ol 
9.14E-Ol 
9.19E-Ol 
9.24E-Ol 
9.29E-Ol 
9.33E-Ol 
9.3SE-Ol 
9.43E-Ol 
9.4SE-Ol 
9.S2E-Ol 
9.S7E-Ol 
9.62E-Ol 
9.67E-Ol 
9.71E-Ol 
9.76E-Ol 
9.S1E-Ol 
9.S6E-Ol 
9.91E-Ol 
9.9SE-Ol 

1.00E+OO 

'IF~=l=:=S=u=~=!a=_c=_~=_=S=O=il=P=o=r=o=s=!t=y===!Tlp=o=ro=S=it=~=O=f=th=e=s=~;=fa=_~::;:-~='~'::::~i::::l=la::::~=er==:::lIDERIvED(none) 
~====================I 

:I~~:'~~l.t~.~l.~~ .. ~~~.~...... ... _......_ ... _...... ..... ....,.................... . ...... : 1 .. __......... ... .. .. _....w 

~=-:;turate~ ~ ~ P~:"~oft~'un'''uca''d wn, 'ID~~~~ ______ .. ~ 
;:=?::::e::::fa::::u::::lt::::v=a=lu=e::::u=se=d======;;=:==========='F1 ========== __ =_:::::;_=_ =""0=; 

i Saturation ratio of the surface soil i I 
.,.1", DERlVED(none) ... . : layer .. . ... . 

F===============~================= 
'IDefault value used 
! ............................ , ..... ~ ................ __ ... , ........... ~_ .. ~ ........ ~. . .............. p-. ••••••••• _ ••••• _.~_._. • ••••••••• _ ••• ~ ••••••• ~ •••• _ ••••••••• Oft ............................................... __ ...................................... .., _ •••• ft __ ................. ••••••• ........................ • ••••••••••••••••••••••••••• _ .................. . 

i Fl:Surface Soil Saturation 

! ~;~;:.~ ~ ___ 1~~~~atio::t:f_th,U~,,:a~~J~ERIVJ;D(nOn~ . 
! I.~~~~.~~~.~.~l~~ .. ~~.~~.. ........ _..................... ...... _........ ...................... .... ................................. _ ..... _..... ......, 1 ....... _.............................. .................................. .. _. . ... ; 

ilINFIL:lnfiltration Rate ilNet rate of infiltration to aquifer ' DERIVED(mJy) 

ifnefaUlt v~'l~~ used -.. -_.... "' _. •. "' '_.': ww: "' -'-, ... -._ .~ ~:-

!I~~~§!:~~~!.~.!~~~~~~~~~~ ......... 1 1.~.~~ .. ~~il ... =l~~~~?=~ti~~JI? ................ ! 1I?~~c::~!.~ .. c::~1!~~!.!.Y.~\~?~~! 
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... .................... ................ ........... .......................... - ............
1.001E+00
2.OOE+00
3.OOE+00
4.OOE+00
5.OOE+00
6.OOE+00
7.OOE+00
8.OOE+00
9.00E+00
1.00E+01

1013E+0 1
1.20E+01

1.00E-04
1.34E-03

1.06E-02

2.51E-02

6.17E-02
1.09E-01

1.62E-01

2.12E-01

2.85E-01

5.10E-01

7.58E-01

1.OOE+O0

iRelative porosity value within the iNDEV:Porosity Probability istribution for this soil type UNIFORM(none)
____________________________ Relative porost vlewthinoi thpe

Default value used Lower Limit O.OOE+00

-- Upper Limit 1.00E+00

KSDEV:Permeability [tRelative permeability value within [
Pobabilt the distribution for this soil type UNFRM(none)

.• ... ...... .... .. . ..... . .......~nne

Default value used Lower Limit 0.00E+00

Uprw L mi 1 .OOE+00

[BDEVParameter "b" fRelative value of "b' parameter
Probability ilwithin the distribution for this soil UNFORM(none)t'rooamty itype

Default value used Lower Limit O.OOE+00

Upper Limit 1.00E+00
A .... . ... .. 1Total water application rate onAP:Water Application Rate Totltwater apla CONTINUOUS LINEAR(m/y)

cultivated area.... .. ... ... ..... .... ... . .......... ... .. .......... . .. ......................... ............... ..... .... . .. ... ......... ... .. ... ......... ...... ....... ... ..... ... .. .. .. . .... ..... ... .. ........ ..... ....... .. ... ... .... ..... ... ... .... . ..... ..... .... .

Default value used

Value Probability
6.07E-01 O.OOE+00
6.10E-01 4.62E-01
6.35E-01 4.76E-01
7.62E-01 5.40E-01
8.89E-01 6.29E-01
1.02E+00 7.05E-01
1. 14E+00 8.04E-01
1.27E+00 8.79E-01
1.40E+00 9.41E-01
1.52E+00 9.82E-01
1.65E+00 9.98E-01
1.78E+00 1.00E+00

IR:Irrigation Rate Annual average irrigation rate CONSTANT(L/m**2-d)

Default value used Value 1.29E+00

Bulk density of soil in the surface DERIVEDfg/mL)
. . . . ..urface Soil Density soi..l layerE.. .....

42

l.OOE+OO l.OOE-04 

2.00E+OO 1.34E-03 

3.00E+OO 1.06E-02 

4.00E+OO 2.5lE-02 

5.00E+OO 6.l7E-02 

6.00E+OO 1.09E-Ol 
, 7.00E+OO 1.62E-Ol 

, 8.00E+OO 2.l2E-Ol 
, 9.00E+OO 2.85E-Ol 

1.00E+Ol 5.lDE-Ol 

l.lOE+Ol 7.58E-Ol 
, 1.20E+Ol l.OOE+OO 

",.

i .• ,.Default ~alue used ' Lower Limit O.OOE+OO 
.... ; Upper Limit 1.00E+OO 

~==============~r==============~ 

ll~~:~~~.~~.~~.~.~~.~.~.~~~.~ .... ~~~.~ ... j ~~~~~;~~~~;~l.i~:t~.~::::: .. :: .......... i I.~~.~~~~~~.~.=~.~~.(~~~ .......................... : 
,Default value used 

Value Probabilitx 

6.07E-Ol O.OOE+OO 

6.l0E-Ol 4.62E-Ol 
6.35E-Ol 4.76E-Ol 

i 7.62E-Ol 5AOE-Ol 

8.89E-0l 6.29E-Ol 

: 1.02E+OO 7.05E-Ol 

1.14E+OO 8.04E-Ol , 
, 1.27E+OO 8.79E-Ol 

1.40E+OO 9AIE-Ol 
, 1.52E+OO 9.82E-Ol 

1.65E+OO 9.98E-Ol 

l.78E+OO 1.00E+OO 
_ ... _ "", __ "',,.~'. .V.VM.~"~'_""_, .... ""''''', ~.~v.v~,~ .. __ .. "',,_,~,. _... v 

tlIR:lrrigation Rate ,IAnnual average irrigation rate iICONSTANT(Llm**2-d) 

!I~~~~~~~~. __ ......... ~·:~~==' .. --""-~-·-:~:.:==~~~:~~==il·.~~ ..................... 1X~~~??._ .. _ .............. , ....... . 

il~~.O ~:~~~.f~.~:.~.~~l .. ~ .. ~~~.~~:._, .~?i)~~~~~S~~y :~_:.Oil in .. th~ .. ~.~.r:~~: .... ! ID:~=v:~.~~/~~... .. __ ._ ....•. _...... . .•......• 
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FDefault value used

.[RHO2:Unsaturated Zone Bulk density of soil in the DERJVED(g/mL)

Density unsaturated zone

Default value used

[Ksati'Surface Soil iSaturated permeability of the I VED.n. . )ýK alSu fc Soi S JDER_,I vED/l.,CIsec)

Permeabiliy surface soil layer... .. ..... .. ... ..... .. .. ... .. ... .. .. ... .. .. ... .. ... .. .. ... .. ... .. .. ... .... ........ .. ....... .............. .. ............. .... ... .. .................... ... ... .... ... ... ... .... ... ... ....... ... ... .... ............. .... ........ ... ... .......... ... .... ...... ... ....... ... .... ... ... .. ..... ... ... ... ....... ... .... ... ... ... .... ...... ... .... ... ... ...

Default value used___

[VDR:Volume of Water Volume of water withdrawn for .

Consumed r~consmtv seC NTL
! . ! s ! ! e d ...... ................I..............-- - -1..........- .. . .... ... ........... i... . ............. .€ o n s u p t v u s e ............................. .................... ............ .......... ....... i............ .......... ................................ ...... !.......................... ......................... ........ ................. ................ ............

Faefault value used - Value 1.1 8E+05

,VSW:Volume of WtriPSW:ondfWaterin Volume of water in the pond CONSTANT(L)T~ond .l" :

:Default value used f Value 1.30E+06• .• .. • ...... ....... ...... ...... ....... ...... ....... ...... ... ... ............................ ..... .... ... ...... ..... .... ..... .... ..... .... ..... .. ... .... ..... .... ..... .... ..... .... ..... .... ..... .............. .... ..... .... .... ..... ..... ......... .... ..... .... ..... ..... .... ..... .... .... ..... ..... .... ... ...... ..... ....

AR: Cultivated Area f Area of land cultivated DERIVED(m**2)

Default value used

sh.:.So.. .. Mo.isture .Co.ntent M. i sture .u......co°.ntent o soil D.D........°.......................................... ........ . ..n. ne) ......... ..................................

Default value used
.. . . .. .. . ..... . . . ... . . . .. .-... .... .. . . .. .. . .. . . .. .. .. . . . .. . . ............. ........... ............. . . ... . . . . ... . . ... . .. . ........... ........ . . . . .. . . .... . . . .. . .. . ... . . . .. . . . .. . . . ... . . .. .. ....

ITTG:Gardening Period Total time in gardening period CONSTAT~days)

iDefault value used - Value 9.00E+01

iTD:Drinking-water f Drinking-water consumption ICONSTAT(das)

consumption period _ period...... .... ... . m....... - ... ............. ........... -! -Y . .------- ......... ........ ... .............. ... .. ....... ..... i ............. ....... .. ...... ... .......... ........ ................... ..... .................... ....
[Default value used Value 3.65E+02
iTHV(1)' Holdup Period:
[T , l"Prid *Holdup period for leafy vegetables CONSTANT(days)
I t e ~ ! ........ .. .... ......... . .......... ......................... .................... ....... ..................... ....... ............ ...... ............ .............................................. .................................. ..... ..................... .... ...................... ......... ....... .......................
IDefault value used - Vle1OOE±OO- -

.............. ........................ ............. ........................ . ... .. .. .... .... ... ..... . . ... . .. ................. ............ .oE o ... ........
HIV(2):Ioldup Period : Holdup period for other vegetables CONSTANT(days)

Other vegetables

Default value used 1. [Value 1 40E+01. ..... ..... .............. ......................... ......................................... ................................ -...................... ........... ........ ......................................... ....................................... .. ! [... .......................... ............ ....... ................................ ...... .. . ...... ...

THV(3):Holdup Period :Frut s.PHoldup period for fruits CONSTANT(days)

D futvalue used - i - - Value 1.40E+01

THV(4):LloldUP risPeriod : Holdup period for grains [ CONSTAN~T(days)

jDefault value used (Value 1.40E+O1THA(1):Holdup Period :

Bed P iHoldup period for beef gCONSTANT(days)Grain
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..................................................................................................... _ .... _ .. - ...................................................... ··················F······=·····=_····=·· ============, 

'I~~~~~l.t .. ~.~l~~ ... ~.~.~~ ................................. "" ... " ........................................................ 1 I.... ... .... . ............................ , ....... . 

i RH02:Unsaturated Zone ,Bulk density of soil in the 'I 
. Densi!L .. "" .. __ '''M ••• _ ' unsaturated zone_.". j~ERIVE.D(g/rnL~_. 

i!~~~~~lt~~I~~~S~~. ............ . ....................................................... ........ ................. ...... ........... ........... ..:;:::1::: .. ::: ...... ::: ...... :;::: ....... ::: ...... = ..... ;;:::: ..... ;;:::: ...... ::: .... ========= 

: Ksat1:Surface Soil 'Saturated permeability of the 'IDERlVED(cm/sec) 

i !'~~~~::I:~il!:y . ____ '...' su~~~=~~?ill~~~,r ........J.. .. _. 

j~ID=e=~=u=lt=~="a=~=~=u=s=ed=============r======================~"~I-==.========================~I 
[F~;;:::: ..... ~:::.n:::~;;::::~=:=o=~=~::: .. ~= ...... =:=m~::: .. ~=.W= .... =a=t=e=r==:::::::.::::~=oo=~s=u:=m=ep=~:::[v=:=~=t:e=r=w=i=th=d=ra=w=n=f=o=r= ... = .. il:~~~~~~:~? 
'IDefault val.~e used _ ;:====================='1 Val~~.. Ll8E+05 

, VSW: Volume of Water in .,,: ICONSTANTCL) Volume of water in the pond 
i:~P:::;;o:;;n=d========:::d.!::::::::_m_:::::"_= .. _.=" ... ':::::.'M=" •• =m .. =.wm='w====~."'._._ ............ m .. '_ ... ", ... _'."" 
:IDefault value used . :1 Value 1.30E+06 
i;.:::IA=R:;::' .. ;;;::;C;::;;·····=·.·~=it=i=~a:;::t:::::"~:;::d=A=·'··=;:::::::~:::::~·=, .. ':::::.= ...... ;;;;:; .... = ...... ;::;; ..... =. !·Ir~=······=~~=o=···~=j .. =~n= .•••• ~=_:.~=m~=l.:=iv=a=te;;;::d::::·=·······=·····;;;::·······=···,·;;;:: .. ···=··,·;;;::····"'i:Ir~=··~=~=.m;;;::·····=~=(m= .. =**:::::.;= .. ~= ..... = ..... = ...... = ....... ::::: ... ::::: ...... :::::' .. ::::: ... ::;;'.;;;:: ... ==······::::; .. ····1 

.......... .$ 

'!Default value used 

11.~~.~ .. ~?!! ... lY!.?!~~~.~.~ ... ~.?n !~I!!~" .. .! I.~~i .. ~t~=~~?,~~~~t~~ .. ~?~~.__ .......... .! I.~~~!~~.~~,?~~!....... ....._.........._........ .......... .. 

IIDefault value used ~ _ ... __ .... __ .. __ ... 11 ......... __ ....... __ ... _~ ____ ..... _ .. __ ... ____ .. __ ......... .. 

1ITTG:g~~~~~in~"P~ri~~i···-··mm·~~;ai-t~~ .. ;j~:.i~?~~i~g period ·~IC=O=N=S=T=AN==T~(d=a=y=S)=========:;1 
,I?=~~~l:~~~.~=~:=~.. ..... ____ ..., J t~'....m.?:~?~~~ 1..,........ 

i~~~~~;~:;.:.~;;;;~ .. , .............................. ! ~:;!~~~~~water consu~.~.ti.~.~........ ........ ! [=.~.~.~.~.~.~~.~.~~.~? .... __ ... , .. _ ... _. .. ................ __ ..... . 

,IDefault value used il~ 3.~5E+02 
.. ~ .-i 

t. THV(l):Holdup Period: ' I 1 Holdup period for leafy vegetables' CONSTANT(days) 
!~~::I:fY .. __ ................ . ....................... ,......" J;:::::: ...... = ........ = ....... = ........ = ....... = ....... = ....... = ........ = ....... = .... __ = ....... =. ======;I 

11?=.~~~~~~:1~=~~=~.. ............_. ........, ........ t~. ....~:??~,+OO 
'THV(2):Holdup Period: ! Holdup period for other VegetablesJ,.·.IC~~~.T .. AN ........ ~(day. ~) .. . 
i Other v~get~~l.~~_ .... ;:::::. :::::.::::: .... :::::., .. :::;;. .. ;;;:: .... ::;;;;; ... :::::-.-= ... ::;;;;; .... = ... ======::::::el 

!I?=~~~l~~~~~=~~=~ ... .. ........ . .................................................................. II~. ... ...l:~?~~?~. 

j ~:~~~~.~~ .. ~~~ .. ~_~~~.~~ ..... : .. _ ........ t ~~I~.~~ __ ~~~i~~ ... f~.~~~.~its ____ .. I.=~~:~~.:.~~~~~~. . ... _ .... _ ............... __ ............ ' 

'IDefaultval_~: used il~ .. 1.40E+Ol 

. THV(4):Holdup Period: 'Holdup period for grains ; .. i, •. ICONsTA.,NT(days). 
1 Grains ..... . 

ilDefault value used ... JI~;L_=.a=.I=~e= ...... =. __ = ... ;;;::. __ = ... =. __ .= ..... =l=:~=.?=~=.~=O=~ __ = .... = ..... = ..... =._= ..... = .... = .... = .... = .... ::::!.i
l 

! ~~~HOld~~-Peri~d:.....~~ppenOdfO~:~_ .... JECll'S~~~~YS) ... 
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Default value used Value 2.00E+01
.THA(2)'Holdup Period:
.. Hld" Period Holdup period for poultry CONSTANT(days)

Poultry

Default value used K Value L.OOE+00

ilkpPeriod : Holdup period for milk CONSTANT(days)Milk

Default value used Value l.OOE+00

ITHA(4):Holdup Period:
-G Perod roHoldup period for eges CONSTANT(days)
E•ggs .............................................. ........................... .. ............. Fl ...... .................................. ................ ............... ................................................. ................. .... ......... ..... ....... ...................................

[Default value used . Value 1.0E+00

TGV(1):Growing Period: Minimum growing period forhleafy F NSTNTa.
Leafr vegetables ys)

TGV(3):Growing Period : - Minimum growing period for fruthe Os TN das

Othe vgtbe vgetables ,•

jDefault value used 4 Value 9.50E+01
TGV(3)'Growing Period: nimum growing period for o

Grains "_" grainsu o pCONSTANT(days)

IDefault value used _ [Value 9.OOE+01GrinTGV(4): Growing P eriod :i{an~nmm•wn eidfr CNTN~as

[TGF(1)'Growing Period: Minimum growing period for d

,, i CONSTANT(days)iBeef Forage •iforage consumed by beef cattle !
[Default value used [Value 3.0E+01

[TGF(2):Growing Period : [ Minimum growing period for [DRVDias
Poultry Forage ilforage consumed by poultry ___DERIVED _____days)__

[Default value used •-a

[TGF(3):Growing Period: [Minimum growing period for
GrMilk Cow Forage gforage consumed by milk cows DEI

FDefault value used - ue 9.0013+01

[TGF(4):Growing Period: [Minimum growing period foree Forae forage consumed by ee DERIVED(days)

.ay. .e .! ...e ........................................ .. f.ag..c.°n.u .d ..!..e .en.............. .................................... ........................................................... .......... ......

Defaultvalueused ,.

TGG(): Growing Period: imum growing period for
rain consumed by beef ICONSTANT(days)

Beef Cow Grain _ cattle .. u

Default value used [Value 9.00E+01

44

,'?ef~~~~.~~~~e~==~. . .. .. .................. ................ t~ I,OOE+OO 

.. THA(4):Holdup Period: I Holdup period for eggs I/CONSTANTCdayS) 

!§:~It ~a:u~~d --··~JI~-~==~~O!)E+OO ~ 
: TGV(l):Growing Period: ! ~~,,:= g.-:'lng p"lod [o",,[y iICONsTANT(day') .. ____ ~ __ ~ 

i'!~~~~~ Period : ~~~~>:gp"'o~~;o~~,jl~T=:(:~~:)~~+Ol ..... -.-.._-
:I'~ M " --, .. ,-_. -.-~'m .. '_'-'---j.·.lvalue ..... , 9,OOE+OI 
I Defau~t ~alue, used .. . 

'~~i:~3):GrOwing Period: Minimum growing period for fr,~i~~JC~.~,~~~C~,~~s~"'.''''''''''''m, ... , 
[1~~fa~i~"~~I~~~,~:,~~"'"'''''' "'",.,.,, " "" ".," "'-'" .,""-" I~ 9.00E+Ol __ , ...... , 

, ~;:~:):Growing Period: : :::::~OWi:'-p,:loo [0' _ !ICONS~~(day,) ___ ' __ M ____ '. 

:IDefault valu~ u~ed .. ,_. " ... ,", . ..: I,:r~~~~"",?:??,~+o 1.""""""", 

! TGF(i):G~.;~;P~d~ -!~;i~:£i:::~y·~~~~1c~~~le. i •. /CONSTANT ..................... C .. d .. a ..... y ..... s .... ) .. 
i Beef F()~~g(;!. ~ """"'''''m 

,/Default vaI~e ~sed ·"·....·' .... 'Ii~~l~~ , 3.00E+Ol 

:1;!r;~:t·periOd : J ~;:~~;~n~::;~:::JrDEmvED:=. __ ._~ ..... 
i TGF(3):Growing Period: i Minimum growing per~od for i./DERIVEDCdayS) 
i Milk Cow -!:.orage , foracre consumed by rrulk cows ~ 

lTGF(4);G;~~i~~p~;i~~i';· ... Mini~~~;~:i~~~~;i~~~~~' 'IDERIVEDCdayS) 

il~::'~~f~~ -fo<""'con'u:=b~i=I .. =_=~,'=='~,=,=:.=~~.~..;;:. __ =~···:;;;;:;·'··= .. '="':;;;;:;. ==="'="'=""-"'-'''--'--_'~,'I 
, Minimum growing period for 'I 

i ~:'7g~~G~::::g Period: . ;~~;~d g.,ln ,"n,umed by bee[ I CONST~~'~ ___ _ __ _ 
"1.?=~~~I.~.~~I.~= ... ~s=.~. ........ ............... ...... .................. ... .. .' ....... : ................ ·.··.· .... ""':·~==>:-~·~=="i l"y.~I~~... 9 .OOE+O 1 
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TGG(2):Growing Period: Minimum growing period for
Poultry Grain stored grain consumed by poultry DERIVED(days)

Default value used

TGG(3)'Growing Period: Minimum growing period forMilk : C ow in g : stored grain consumed by milk DERIVED(days)
CoK GWrain cows

Default value used

[TGG(4):Growing Period : Minimum growing period for
Hen Grain stored grain consumed by layer DERIVED(days)Layer Hen Grai hens _

[Default value used.... ..... ............. ............... ....................... ... ... .. ............................ .... ... ...... ... ............... ..................................... ..................... ... ....... ...... .. . . . .... .. .. .. . . . ... . ......... .

[TGH(1):Growing Period: [Minimum growing period for [C........days)
lBeef Cow Hay sred hay consumed by beef cattle I
F efault value used - Value 4.50E+01

[TGH(2):Growing Period: Minimum growing period for [

~Poultry Hay stored hay consumed by poultry
............... .............. ............-................ .............. .............. .............. ............... ...... ....u-e.............. ..............

Default value used
TGH(3):Growing Period: [Minimum growing period for

Milk Cow Hay _ stored hay consumed by milk cows DERIVED(days)

[Dfutvalue used

TGH(4):Growing Period: Minimum growing period for I
Layer Hen Hay stored hay consumed by layer hens . R dy

Lefault value used v i

RV(1):Interception Fraction Ilnterception fraction for leafyi.Leafy ivegetbe rau~vtoe

Default value used [Lower Limit 1.00E-01

'Upper Limit 6.OOE-01
IRV(2):Interception Fraction iýInterception fraction for other UNFR noe
j" Other vegetables vegetables

Default value used Lower Limit 1.OOE-01

. Upper Limit 6.OOE-01........... .................. ............ .. ............ .......... .... ...... ........... .................. .............. ................................................................ ............... ................... ....................... ................. .............. -............ ......... ............................. i...................... ........... ..............................
iRýV(3): Interception Fraction.
RV3, ntre..nFacinInterception fraction for fruits UNIFORM(none)

, . ... .r u t ... .... ............... •... ...... .. ... .. ... ..... .... ..... .... ... .. ..................... ...... .. . . ........ .... ................. .. ...................... .... ... ...... . ...... .. .....
Default value used Lower Limit L.OOE-01

______,_____ ___________ Upper Limit 6.OOE-1.

RV(4):Interception FractionInterception fraction for grains [UNIFORM(none)-Grains

[Default value used Lower Limit I.OOE-01
Upper Limit 6.OOE-01
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i TGG(2):Growing Period: i Minim~~~~~~~g~~~i~~i~~""":I~ERIVED(dayS) 
, Poultr~,9rain _. ~'m" . stored grain consumed by poultry : "mm"_' __ "_"'_>"'_m' 

!1;;:::D=~.=fa=~=.I~= .. V=.~=,I~=,e=u=S:::;;~d=,=m ::::':::;;--="'=-===::::c=='=-=';;:::"='::::" =====:===!~lm':::;;'~=".'='."':::;;' •. ============;1 

: ::,;~~,:::;::~~ .. iID~::~(~a~~ ! TGG(3):Growing Period: 
. Milk Cow Grain 

iID~f~~I~·~~I~~ u~~d···· ===,_=,._= .. _:::: .. ,= ... = ... ===~===.~L============== 
. i Minimum growing period for 'I 

..... , .................. _" ..................... .1 

I r~c;; "i;.:.r~;!~: Period: I ~~n~ g,,;n ':n:"'d b~I::' J!::D=~=R=IV:::;;.=E=D=(=d:=y=S=)======= 
!IDefaUlt value used .1......... 

i t!fgEG~:;i~~ P~;i~d : : ==~~~:;;~;:at;~I~C;;:;;; .... ~::::N:;.:;;S:;.:;;T;;:;;;A;;:;;; ..... ;;:;;;.N, .. :;:: .. ~:;::~d;;:;;;a.::;y:;::S)========i1 
iIDefaul~·~~l~~-~~'~d""·"'·""·' ........ .............. ,." _._.,,,. .i I::, ~I.~: .. 4,50E+O 1 

l~~~ii.~~r;~i.~.~.~~~i~~ ... :. i ~~~~~~~ ~on:~;e~e~~~;~~t~... ..ll~:~~:~~.~.~.~.~~. . ................................................... . 

iID~~a~lt ~~lue used ======~,= ... ~_ .. :::;;.m=.=_.=. ==iill=. ==============:':1 

, TGH(3):Growing Period: ! Minimum growing period for ! .•.. ID:.~D(dayS) 
! Milk Cow Hay ! stored hay consumed by milk cows ... __ _ 

!::R=V=(=2=):=I=n=te=r=c=e=p=t=io=n=F=r=a=c=t=io=n=t:;'fI=n=te=rc=e=p=ti=o=n::":fr=a=ct=io=n=t':"'o""r=o=:'th=e=r== .. ::'.:IUNIFO.RM. (non~) 
: Other vegetables . vegetables . 6==============:1 

'1 i Lower Limit ; Default value used 
, , Upper Limit 

! ~;,§:f~t~;~~Ption Fr~~tio~i~~~~~~ao~:n~o, frUits~~JI~i~(:o:~ 
iltD~'~~f~~U~~t;;:'::;:;:=:U=""~:::::-"-u=-'~:::::'~=d':::::"'-::::"'-::::::""="'=-" :::::: .... =' .... -=-.. ':::::: .... ::::.-.= .... = ... ~::::::~~:::::::~~~:~::: ~~;:; ~::ii: 

. RV(4):Interception Fraction: Interception fraction for grains 
: : Grains , ___ " .......... , .... _ 
'IDefaUlt value used 

'M> ,_, .. _........ ... _ ....... _ .. 
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UNIFORM(none) 

Lower Limit 
Upper Limit 

l.OOE-Ol 
6,OOE-Ol 

l.OOE-Ol 
6.00E-Ol 

l.OOE-Ol 
6,OOE-Ol 

, ' 



RF(1):Interception Fraction Interception fraction for beef cattle i ....
R F o1):Intragep Fraction____UNIFORM(_

:Beef Foaeforage
11".~~~~~~~~~~~~~~~~~. Bee .Forage... .rr.a. .e. . .........................................i

Default value used .Lower Limit 1.OOE-O1D Upper Limit 6.00E-01
..................................................................................................................... ... .... .........

RF(2):Interception Fraction Interception fraction for poultry DERIVEDnne"I:.. r o u l y f a g. . . .. .. ............ ...... .... ....... - .o ..! ........ .............. .. ...................................
Default value usedf g _

i[RF(3):Interception Fraction IJnterception fraction for milk cow .[D.......n.ne..... ... .. .......................... .............. ............................................................................................... ................................... .... ............ .. .............................. .......................... ....... ..................... ........... ..... ..............M i k.Cw.org e.[f r a e.....ve u

Default value used

RF(4):Interception Fraction interception fraction for layer hen DERIVED(none)

Layer HenForage forage

Default value used _

RG(1):Interception Fraction iInterception fraction for beef cattle UNIFORM(none)
Beef Cow Grain grain

Default value used f Lower Limit 1.00E-01
Upper Limit 6.00E-01

RG(2):Interception Fractioný Interception fraction for poultry

Poultry Grain grain (IVD n)

[Default value used[ _,
R :Interception Fraction Interception fraction for milk cow

Grain ______grain DERIVED(none) ___
Milk Cow Grain gr[ain

Default value used

IRH(1):Interception Fraction Interception fraction for beef cattle I .......
.......... .. p e s K w .r a ............................ ........... ..... n a ..................... ............ .... ................... ................ ...................... ... ! ......................... .... ... ...........................................-... ......... ............. ...............

[Default value used _

RH(2):Interception Fraction 'Interception fraction for poultry [DERPVED~none,

Poultry Hay hay

Default value used

RH(3):Interception Fraction; Interception fraction for milk cowSMilk Cow Hay _haY DERIVED(none)

rDefault value used

RH(4):Interception Fraction Interception fraction for layer hen RIVED(none)

Layer Hen Hay _ hay
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RF(l):Interception Fraction :~~;:Ption f"'ti~~;~;~~;f~::Jr~~RM.2'~n:~__ ___ _ 
.~:,;B;;;.~;;e .. ;;~ .. ==~;:;o;;~a~g~e=====~=.:::::; .. = .... _= ... _:::::;.".""' .. =.::::;; •. = __ =:_.:=.=" .. = .... == 

:I:~ultvoIU'U:'dJ[~;;:~:;: 1.00E-Ol 
6.00E-Ol 

: ~f~~~~;t;;;;=;ion Fraction i i~~:;eePtion fracti~n ~~~POUl~~ .!FI~:c:: .. ~c:.:: .. ~:;.:;I;;;;;:.~;;;.:.E;.;;.;.~;;;;;:(;;;;;:~o=n;;;:;e;;;;;:?= ..... =======;:;;;;;;'1 

i I~~~~~l.t~~l~~ .... ~~~~... ........................ ...........................j I............. .................. w............ 

: ~~~:~~~~:rt!;: Fraction i i~~:~CeePtion fraction for milk cow!lF.~;;;:; ... ~= ... ~= ... ~=.~= ....... = .. ~=:=~o=n= ... ~=)= .... =======,; 

:ID~f~~l~~~i~~~;~d.... :'.~ .. m._.w ""_'"''W
w

'' __ ''' 

iRF(4)·;i~terce~ti~~w·Fracti~~w~:~~~~ePtion fraction for layer hen : I DERIVED ( ) 

, : Layer Hen Forage w.. ., • ~~:age 1 w •• w __ • non
w

:_ ... __ ..... _ .. 

jIDefa~.lt·~~.;~.~ used ww ... - ·ww_ w .. __ .1:::1 =,:;:;;ww:;:;,w.,:;:,"w:;;:: •• = ... =_========_===~il 
! RG(l):Interception Fraction: Interception fraction for beef cattle t .... IDNIF. ORM. (none) 

I : Beef Cow Grain : ?"ain _ ... w_.w__ ~=""=_::::::'===========I 
'1 d ' Lower Limit : Default value use 

j ............................................................................................ .... w.............................................. . ........... w ....... w ................................ ".~.~g:~ .. ~i~~ ....... w........... ...~:?~~~.?~ ... . 
1.00E-Ol 

:,'Default value used r:============~iil==============:1 
: RG(4):Interception Fraction! Interception fraction for layer hen ' ..• IDERn:. ~(none) ................ . 
. : Layer Hen Grain .) ~ai~_ ... __ i _ __ ~_,_ ............... ~ _ _1 

:Ik~~!?:~ron Fraction: ~~~~c'Ption:tiOn_fOt POUltry_il:I~: ... ~: ... ~: ...... : ...... : .... w: .. ~: ... ~:~O:n: ... ~:): ..... :.:::::::.: ..... : ...... :.: ... .. : ..... : .... :.w: 

i RG(3):Interception Fraction' Int~rception fraction for milk cow !.,IDERI. VED(none) 
, : Milk Cow Grain ' gram .. __ mW'" _w,,_ •• _ .... 
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IDefault value used
...... ...... .... ................. ........ ...... ..................... ..... ............ .... ........................................ i .. ...... .. ..... ......................................... ... .. .. .. ........... .... .. ... .. ......... . ....... i . ......... ..... ........ . ....... ..... .. ... ... ........ ........... .

YV(1):Crop Yield Leafy Crop yield for leafy vegetables CtIU SJA2w
wtlm**2)

Default value used

Value Probability
2.70E+00 O.OOE+00
2.71E+00 1.60E-03
2.74E+00 6.OOE-03
2.76E+00 1.76E-02
2.78E+00 4.36E-02
2.80E+00 8.48E-02
2.82E+00 1.56E-01
2.85E+00 2.57E-01
2.87E+00 3.64E-01
2.89E+00 5.OOE-01
2.91E+00 6.39E-01
2.93E+00 7.46E-01
2.96E+00 8.42E-01
2.98E+00 9.09E-01
3.OOE+00 9.60E-01
3.02E+00 9.84E-01
3.04E+00 9.94E-01
3.07E+00 9.97E-01
3.09E+00 9.99E-01
3.11E+00 1.00E+00
3.13E+00 1.OOE+00
3.15E+00 1.00E+00

YV(2):Crop Yield: Other Crop yield for other vegetables * *2w

Default value used

Value Probability
2.26E+00 O.OOE+00
2.29E+00 8.OOE-04
2.30E+00 1.20E-03
2.31E+00 6.40E-03
2.33E+00 1.52E-02
2.34E+00 3.28E-02
2.35E+00 7.44E-02
2.36E+00 1.40E-01
2.38E+00 2.49E-01
2.39E÷00 3.80E-01
2.40E+00 5.30E-01
2.42E+00 6.61E-01
2.43E+00 7.88E-01
2.44E+00 8.86E-01
2.45E+00 9.42E-01
2.47E+00 9.75E-01
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:ID~f~~i~m~~I~~~~~dmm mmmmm ... m.mm ..... m .... m ... m. . m~mm .m·ilmmmmmmmm mmmmmmmmm 

iI~~~!:~~~~i~;l~::~:~;;~~m:Jcrop yield for leafy Vegetables~! 1~~~i~uousiiNEAR(k~~~~m 
: Default value used 

Value Probability 
, 2.70E+OO O.OOE+OO 

2.7lE+OO l.60E-03 
: 2.74E+OO 6.00E-03 

2.76E+OO l.76E-02 
2.78E+OO 4.36E-02 
2.80E+OO 8.48E-02 
2.82E+OO l.56E-Ol 
2.85E+OO 2.57E-Ol 
2.87E+OO 3.64E-Ol 
2.89E+OO 5.00E-Ol 
2.9lE+OO 6.39E-Ol 
2.93E+OO 7.46E-Ol 

! 2.96E"'0 8.42E-Ol 
2.98E+OO 9.09E-Ol 
3.00E+OO 9.60E-Ol , 
3.02E+OO 9.84E-Ol 
3.04E+OO 9.94E-Ol 
3.07E+OO 9.97E-Ol 
3.09E+OO 9.99E-Ol 
3.lIE+OO l.OOE+OO 
3. 13E+OO l.OOE+OO 
3.l5E+OO l.OOE+OO 

JI~ro~m~ield for oth:r ~ege~ables_m".m fONTINUOUS LINEAR(kg wet 
-

, wt/m**2) 
""~, _v.-~~u_~ ~,~v_~~ 

iIYV(2):crop Yield: Other 
. _~~~"~,, ~ -. ""''''~_'.-m.~'~·~ _ ~ 

! Default value used 

Value Probability 
,2.26E+OO O.OOE+OO 

1 2. 29E"'0 8.00E-04 
2.30E+OO l.20E-03 

, 2.3lE+OO 6.40E-03 
2.33E+OO l.52E-02 
2.34E+OO 3.28E-02 
2.35E+OO 7.44E-02 
2.36E+OO 1.40E-Ol 
2.38E+OO 2.49E-Ol 
2.39E+OO 3.80E-Ol 
2.40E+OO 5.30E-Ol 
2.42E+OO 6.6lE-Ol 
2.43E+OO 7.88E-Ol 
2.44E+OO 8.86E-Ol 
2.45E+OO 9.42E-Ol 
2.47E+OO 9.75E-Ol ! 

." ........................... • •••• • .......... n .... '" 
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2.48E+00 9.88E-01

2.49E+00 9.96E-01
2.51E+00 9.97E-01
2.52E+00 9.99E-01
2.53E+00 1.00E+00
2.54E+00 1.00E+00

Y d Fu is CCONTINUOUS LINEAR(kg wet

YV(3)Crop wt/m**2)
• . ........ ... y ld ._ .... t. ...... . ...o ........ o .f lt8 ..... ..................... ..... .. ... w ..f .m.. !: 2 ---------- . ..... .. . . ..........

Default value used

Value Probability
2.17E+00 O.OOE+00
2.20E+00 1.20E-03
2.2 1E+00 2.40E-03
2.23E+00 6.80E-03
2.25E+00 1.80E-02
2.27E+00 4.36E-02
2.29E+00 7.64E-02
2.31E+00 1.38E-01
2.32E+00 2.14E-01
2.34E+00 3.27E-01
2.36E+00 4.50E-01
2.38E+00 5.76E-01
2.40E+00 6.87E-01
2.42E+00 7.88E-01
2.43E+00 8.68E-01
2.45E+00 9.25E-01
2.47E+00 9.60E-01
2.49E+00 9.81E-01
2.51E+00 9.92E-01
2.53E+00 9.98E-01
2.54E+00 1.OOE+00
2.56E+00 1.00E+OO

Crop iCONTINUOUS LINEAR(kg, wet

f YV(4):Crop Yield :Grains rop yield for grains !wt/m**2)

Default value used

Value Probability
2.85E-01 O.OOE+00
2.90E-01 6.00E-04
3.02E-01 2.80E-03
3.14E-01 9.40E-03
3.26E-01 2.14E-02
3.38E-01 5.42E-02
3.50E-01 1.08E-01

3.62E-01 2.02E-01
3.74E-01 3.15E-01
3.86E-01 4.50E-01
3.98E-01 5.92E-01
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2.48E+OO 9.88E-Ol 

2.49E+OO 9.96E-Ol 

2.S1E+OO 9.97E-Ol 

2.S2E+OO 9.99E-Ol 

2.S3E+OO l.OOE+OO 

2.S4E+OO l.OOE+OO 

;I~~~!:~~~~~i~~~~~:~~~;i~ ... :lr:-r.~= .. ~===i~=.ld= ..... =.~~=r.=.~~= .. ~=.i.tS= ... = ...... = ....... = .... = ...... = .. = ..... ;;;;; ....... = ...... = .. i~~~~;~~~~~~~~~~.~~~.:~: .... _._ ..... : 
. Default value used : 

: Value 

2. 17E+OO 

2.20E+OO 

2.2lE+OO 

2.23E+OO 

2.2SE+OO 
2.27E+OO 

2.29E+OO 

2.31E+OO 

: 2.32E+OO 

2.34E+OO 

2.36E+OO 

2.38E+OO 

2.40E+OO 

2.42E+OO 

2.43E+OO 

2.45E+OO 

2.47E+OO 

2.49E+OO 

2.SlE+OO 
2.S3E+OO 
2.54E+OO 

Probability 

O.OOE+OO 

l.20E-03 

2.40E-03 

6.80E-03 

1.80E-02 

4.36E-02 
7.64E-02 
U8E-Ol 

2.l4E-Ol 

3.27E-Ol 

4.S0E-Ol 

5.76E-Ol 

6.87E-Ol 

7.88E-Ol 

8.68E-Ol 

9.2SE-Ol 

9.60E-Ol 

9.81E-Ol 

9.92E-Ol 

9.98E-Ol 

l.OOE+OO 

ir==========·==========~====================C2~.S~6=E+=O~O~~===l=.O=OE=+=O=O====~I 
il_·~_··-~~~!:cro~ ;~~~~ .. _: ~';.;~:; Icrop ~ield for grai::" ,.- . __ . 

, CONTINUOUS LINEAR(kg wet 

•. "~.N i ~t/m*.::?L 
,~-.-, .. ~ ~~~. 

i Default value used 

Value Probability 

2.8SE-Ol O.OOE+OO 

2.90E-Ol 6.00E-04 

3.02E-Ol 2.80E-03 
3.l4E-Ol 9.40E-03 

3.26E-Ol 2.l4E-02 

3.38E-Ol 5.42E-02 

3.50E-Ol l.08E-Ol 
: 3.62E-Ol 2.02E-Ol 

3.74E-Ol 3.1SE-Ol 

3.86E-Ol 4.S0E-Ol 
3.98E-Ol 5.92E-Ol 
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...........
4.10E-01

4.23E-01

4.35E-01

4.47E-0 1

4.59E-01

4.71E-01

4.83E-01

4.95E-01

5.07E-01

5.19E-01

5.31E-01

7.20E-01

8.26E-01

9.03E-01

9.51E-01

9.77E-01

9.91E-01

9.96E-01

9.99E-01

1.OOE+00
1.OOE+00

1.OOE+00

!YF(1)' Crop Yield:• Beef ••o ,Crop yield for beef cattle forage [BETA(kg dry wt forage/m**2)

.F o r a g e ................ .. . .... ................... ........... . . . .............. ............................ _............ ......... ................ . . ...... . ........ ..... . ...... . ......_ ............. ............. .. ...
Default value used Lower Limit 3.70E-01

Upper Limit 5.24E-01

Q12 2.36E+00

YF(2):Crop Yield :Poultry Crop yield for poultry forage DERIVED(kg wet wt forage/m**2)
Forage I
fDefauI value used ... . . ................ ..... .. ... ......... .. ............. .... .......................... . ........ ...... .. ........................ ............ ... .................... ...................................... .. .......... .... ... .A ............................ ............ ............................................................................ .... .........

YF(3):Crop Yield : Milk
Cow Fo g " Crop yield for milk cow forage DERTVED(kg, wet wt forage/m'*"2)

[Default value used -1

YF(4):Crop Yield: Layer r.
-Ie'n Forage ,Crop yield for layer hen forage DERIVED(kg wet wt forage/m**2)

[Default value usedYGI)CCrYild Be
Y G( rn Yield Beef Kop yield for beef cattle grain NORMAL(kg dry wt grain /m**2)Z[ow Grain

, Default value used iMean 5.78E-01
i............................................................................................................................................................................. ................................................................... 7.7................... 77E 2.........

YG(2): Crop Yield: Poultry yield :f:P ry pouty grain DEtRIVED(k, wet wt grain /m "'2)

Default value used ,[,

YG(3):Crop Yield: Milk 
aCow Grain Crop yield for milk cow gain DERIVED(kg wet wt grain/m**2)

Default value used __

YG(4):Crop Yield : Layer i frain DERIVED(k wetwtgr
Hen Grain Crop yield for layer hen am im**2)

IDefault value usede.

FYH(1):.Crop Yield : Beef Crp yield for beef cattle hay DEIVED(kg wet wtlm**A2)

49

.. 4.lDE-Ol 
4.23E-Ol 

4.35E-Ol 
4.47E-Ol 

, 4.59E-Ol 

.. 4.71E-Ol 
4.83E-Ol 

• 4.95E-Ol 
: 5.07E-Ol 
j 5.19E-Ol 

5.31E-Ol 
~==============~F=================~~~================ 
YF(l):Crop Yield: Beef , Crop yield for beef cattle forage i BETA(kg dry wt forage/m**2) 

7.20E-Ol 

8.26E-Ol 

9.03E-Ol 
9.51E-Ol 

9.77E-Ol 

9.91E-Ol 
9.96E-Ol 

9.99E-Ol 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

: Forage ..................................................... ............................................._ .. . 

tf'UI! "Iue used __ __ _ .. __ .. .... ..... . ._Jf;:;t:=: ... ~~__ .. 
.. YF(2):Crop Yield: Poultry : Crop yield for poultry forage I DERIVED(kg wet wt forage/m**2) 
I Forage ........................ _ .............. _._ .......... ~ ................................................. H •• _ •• ......... ~ ••••• _ ••• M.M...... • ................ _ ... _ •. ___ ... _._.M .................................. _ .......•..... , 

11~~~~;s~el;:~:- I ~;~py:~~;=I~~~:;~;:ge:IDERIVED(kg w:;:;o:,gefm**2) I 
11~;~;;'~~~:S~d-- ___ n____ -r·· - ----.-- . 
i YF(4):Crop Yield: Layer ! Crop yield for layer hen forage .. DERlVED(kg wet wt forage/m**2) 
!HenForage 

.. YG(l):Crop Yield: Beef i Crop yield for beef cattle grain 
: Cow Grain 

:IDefaUlt value used 

' .......................•.....•........................•............................................................................................................................................................................................... 

I YG(2):Crop Yield: Poultry .. Crop yield for poultry grain 
: Grain 

• NORMAL(kg dry wt grain Im**2) 

.. Mean 
: Standard Deviation 

5.78E-Ol 
7.77E-02 

; DERIVED(kg wet wt grain Im**2) 

iID~f~~i·~··~~l~~u~~d···········m .......... ~~, .. ~_,~.;=.~= .... = ... = ...... = ... --= ... = ...... = ..... = ... ========_~1~1=============91 

! YG(3):Crop Yield: Milk I Crop yield for milk cow grain l DERIVED(kg wet wt grain Im**2) 

~ Cow Gral'n w .. ~, ...... Vo'" ....... w.w. __ ,."w.w.w." •. "'."''''_._~_.WMj ; · .. ·,,·,,'::: .... ·============---;1 
:1~~f~:hw~~IU~ used.. mmw,",,_,WW ::::1 ============_::::; .... ;;;;; .... """j'_~1 
YG(4):Crop Yield: Layer ' Crop yield for layer hen grain I DERIVED(kg wet wt grain Im**2) 

Hen ~~a~~ w "...w.w_ .. , .... ,,,.,....... ,m, ...... "" W 'M •• ~w============~1 

'If~~;~;i~~-.JIC;;~;;-~;;bede~!tl;;;;,~ -!I[)~~~kg we! wU~**;) •••.••.• _J 

49 



:Default value used

YH(2):Crop Yield: Poultry ICrop yield for poultry hay DERJVED(kg wet wt/m**2)

,,., YH(3):Crop Yield: Mjk yield for milk cow hay DERIVED(k, wet wt/m . •2

Default value used

Y7H(4) Crop Yield: Layer F] 1]Hen Hay jCrop yield for layer hen hay DERIVED(kg wet wt/m**2)

Default value used ,_

WV(1):Wet/dry : Leafy Wet/dry conversion factor for leafy CO

Vegetables - vegetables LfNlayjnoneU

Default value used

Value

3.32E-02

4.89E-02

5.47E-02

5.96E-02
6.36E-02

6.70E-02

7.05E-02

7.38E-02

7.48E-02

7.72E-02

8.03E-02

8.34E-02

8.66E-02

9.OOE-02

9.36E-02

9.73E-02

9.91E-02

l.OIE-01
1.05E-01

1.09E-01

1.13E-01
1.18E-01

1.23E-01

1.29E-01
1.33E-01

1.35E-01

1.42E-01

1.50E-01

1.59E-01

Probability

O.OOE+00
3.45E-02

6.9 1E-02

1.04E-01

1.38E-01

1.73E-01

2.07E-01

2.42E-01

2.50E-01

2.76E-01

3.11E-01

3.45E-01

3.80E-01

4.15E-01
4.49E-01

4.84E-01

4.99E-01

5.18E-01

5.53E-01

5.87E-01

6.22E-01

6.56E-01

6.91E-01

7.25E-01

7.50E-01

7.60E-0I

7.94E-01

8.29E-01

8.64E-01

50

lcow Hay., . ........ ·.·.: .. ~ ...... Jlm ..... ,........ .....mm .... w:.~. . ... mmm .. ~:::[m.mm _ ...... m .... m ~m.mmm, ....... . ,mm.w", 

:I~~~·~~t·.~~~.~~~ •.. ~.~.~~.......m ............. ;= ..... = .. ======== ... ;;;;;; ..... = .... = ...... = ....... =.;1 .. mmmmmmmmm'm 

: ~:i~):crop Yield: Poultry [Crop yield for pOultr~~~y .................................................................. , .•• II~=~~=~(~~:.~t:~:~*=~ 
;IDefault value used ............. . .................... i 

• K~~~:~~~~ ~ ~iI~~ .' =co~y;,ld fO~k'OW hay jE:R1VE~(~:=,,~~2)_ 
rl~efault value used, .m.m~. m ... m .. _m.~ ••• m.! 1m... .... wm 

'~~~~~~.Yield : La~ Cmp yield fo, lay" hen hay IIDE_~E~(k~~~M1m"2) 
'IDefault value used. ' .. '. . . __ ..... m. __ .1 .. mmm~ ___ m_. m •• mM" m _ 

! WV(l):W~Udr;m: i~afY ·-····--I··;:~~ry co:'~:~~~: factor for leafy i.ICONTINUOUS. LINEAR(n.one) 

y egetable~ : veo.:ta~~:~ 'wm. • _ ,...... • ••• m' __ •••• m 

i 

,~~"~=N .. n~"; 
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1.70E-01 8.98E-01
1.85E-01 9.33E-01
2.1OE-01 9.67E-01
2.56E-01 9.91E-01
3.24E-01 1.00E+00

WV(2):Wet/dry: Other Wet/dry. conversion factor for othere
Vegetables CONTINUOUS LINEAR(none)Vegetables vetbs

Default value used

Value

3.58E-02

4.87E-02

5.46E-02

5.90E-02

6.29E-02

6.69E-02

7.02E-02

7.34E-02

7.41E-02

7.65E-02

7.99E-02

8.32E-02

8.66E-02

9.05E-02

9.41E-02

9.82E-02

9.98E-02

1.02E-01

1.06E-01

1.09E-01

1.14E-01

1.19E-01

1.24E-01

1.29E-01

1.33E-01

1.35E-01

1.42E-0 1

1.50E-01

1.59E-01

1.70E-01

1.87E-01
2.12E-01

2.62E-01

3.13E-01

Probability

O.OOE+00

3.45E-02

6.9 1E-02

1.04E-01

1.38E-01

1.73E-01

2.07E-01

2.42E-01

2.50E-01

2.76E-01

3.11 E-01

3.45E-01

3.80E-01

4.15E-01

4.49E-01

4.84E-01

4.99E-0 1

5.18E-01

5.53E-01

5.87E-01

6.22E-01

6.56E-01

6.91E-01

7.25E-01

7.50E-01

7.60E-01

7.94E-0 1

8.29E-01

8.64E-01

8.98E-01

9.33E-01

9.67E-0 1

9.91E-01

1.00E+00

NW (3):Wetddry Fruit Wet/dry conversion factor for fruits rCONTIUOUS LIN"EAR(none)

Default value used
•Value Probability

3.66E-02O.OOE+OO

51

: l.70E-Ol 8.98E-Ol 
1.8SE-Ol 9.33E-Ol 

, 2.1OE-Ol 9.67E-Ol 

2.S6E-Ol 9.9lE-Ol 

F==========~r=========~i~:~~~~?l. l.OOE+O? 

::::~:::;:e=:=.~~:::;:;~:::;:)~:::;:i:::;:e:::;::t1=d:::;:rY=::::;:O:::;:t:::;:h:::;:e:::;:r==~;:::;;_e:::;::~:::;:1::::::~=le:::;:c::::;:n:::;:v:::::~r:::;:si:::;:o:::;:n:::;:fa:::;:c=to:::;:r=~~:::::.~=_o=.~.~:::;: ... ~:;::;;;JoNTINUOUS LINEAR(:one) , . 

Default value used 

Value Probability 
3.S8E-02 O.OOE+OO 
4.87E-02 3ASE-02 

, SA6E-02 6.9lE-02 
S.90E-02 1.04E-Ol 
6.29E-02 1.38E-Ol 
6.69E-02 1.73E-Ol 
7.02E-02 2.07E-Ol 
7.34E-02 2A2E-Ol 
7AlE-02 2.S0E-Ol 
7.6SE-02 2.76E-Ol 
7.99E-02 3.11E-Ol 
8.32E-02 3ASE-Ol 
8.66E-02 3.80E-Ol 

. 

4.1SE-Ol i 9.0SE-02 
i 9AlE-02 4A9E-Ol 

! 9.82E-02 4.84E-Ol 
9.98E-02 4.99E-Ol 

11.02E-Ol S.18E-01 

i 1.06E-01 S.S3E-Ol 
, 1.09E-Ol S.87E-Ol 

! 1.14E-Ol 6.22E-Ol 
1.19E-01 6.S6E-Ol 
1.24E-Ol 6.91E-Ol 
1.29E-Ol 7.2SE-Ol 
1.33E-Ol 7.S0E-Ol 
1.3SE-Ol 7.60E-Ol 
1.42E-Ol 7.94E-Ol 
1.50E-Ol 8.29E-01 
l.S9E-01 8.64E-Ol 
l.70E-Ol 8.98E-Ol 
1.87E-01 9.33E-Ol 

, 2.12E-Ol 9.67E-Ol 
i 2.62E-Ol 9.91E-Ol 
• 3.13E-Ol 1.00E+OO 

....................... .......... ...... ... . ..................................... - " .•.......... " ..... -.. -..•...... ~ ............................•......................•........ - .:.: ...... -.. -~ ... ~ ..... -•.•...•...• -. . .................... - .............• _ .•........ -....... . 

1~(~):~~!.!.~EY~~E~i.! . ........' 1~~~?~~=?~~~r:~~?~J~~.t?~~?~f~~~.~~.I~~~.T~~?!:!~.~~~~S~?~~2. 
Default value used 
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Value 
! 3.66E-02 

Probability 
O.OOE+OO 

i 
! 

.... ..1 

l 
.... ...1 



4.87E-02

5.45E-02

5.93E-02

6.31E-02

6.72E-02

7. 10E-02

7.44E-02

7.52E-02

7.78E-02

8.13E-02

8.45E-02

8.78E-02

9.11E-02
9.46E-02

9.82E-02

9.97E-02

1.02E-01

1.06E-01

1.10E-01

1.14E-01

1.19E-01
1.24E-01

1.29E-01

1.34E-01

1.35E-01,

1.42E-01

1.49E-0 1

1.58E-01

1.70E-01

1.87E-01

2.14E-01

2.58E-01

3.25E-0 1

3.45E-02

6.91E-02

1.04E-01

1.38E-01

1.73E-01

2.07E-0 1

2.42E-01

2.50E-0 1

2.76E-01

3.1 1E-01

3.45E-0 1

3.80E-01

4.15E-01

4.49E-0 1

4.84E-01

4.99E-01

5.18E-01

5.53E-01

5.87E-01

6.22E-01

6.56E-01

6.91E-01

7.25E-01

7.50E-01

7.60E-01

7.94E-0 1

8.29E-01

8.64E-01

8.98E-01

9.33E-01

9.67E-01

9.91E-01

1.OOE+00

[ Wet/dry conversion factor for CONSTANT(none)
WV(4):Wet/dry Grainains _

5Default value used - Value 8.80E-01H .... .... ....... .. . ................ . . ....... ......... ............... .............................. .... .... . ... ......................... .. .... ............ .. ............... ...... . ................ ..... ..... .. . .. ....... .. ..... .......... ............ ........ .... ......... .. . ... .

W F(1):W et/dry: Beef Cow Wet/dry conversion factor for beef BETA. none

Forae & catle BTAnone

Default value used Lower Limit 1.83E-01

Upper Limit 3.23E-01

P 1.15E+00
_q 1.18E+00

W F(2):W et/dry Poultry Wet/dry conversion factor for DERIVED(none)

Forage i poultry forage

Default value used [
. .... . ... ........... M k oe..... .. c.s. ..... .................... f r ...................... m k . ........................................... . ..... . .. ....f:W F(3-W t/dry :Milk Cow i et/dry conversion factor for milk jERVED(noný)

... .. .. ... .. .. ... .. .. . . ... .. .. ... .. .. ... .. .. .. ... .. .. ... .. .. .. ...... ......... ....... ... . . .. . .. . . .. . . . .. . . .. . .. . . .. . .. . . .. .. .. . .. . . .. . .. . . .. . . .. . .. .. .. . .. . . .. . .. . . .. . . .. . . . .. .. . .. ...... .. . .. . . .. . .. . . .. . . .. . .. . . .. . ... . .. . .. .. .. . . .. ... . . .. . .. . ... . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .
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4.87E-02 3.45E-02 

5.45E-02 6.91E-02 
S.93E-02 I.04E-0l 
6.3IE-02 U8E-OI 

6.72E-02 l.73E-OI 

7.10E-02 2.07E-OI 

: 7.44E-02 2.42E-OI 

7.S2E-02 2.S0E-OI 

7.78E-02 2.76E-OI 

8.l3E-02 3.IIE-OI 

8.4SE-02 3.4SE-OI 

8.78E-02 3.80E-OI 
9. llE-02 4.ISE-OI 
9.46E-02 4.49E-OI 
9.82E-02 4.84E-OI 

9.97E-02 4.99E-OI 

1.02E-OI S.18E-OI 

, 1.06E-OI S.S3E-OI 
.. 1.10E-OI S.87E-OI 
.. 1.14E-OI 6.22E-OI 

1.19E-OI 6.56E-OI 
1.24E-OI 6.91E-OI 
1.29E-OI 7.2SE-OI 

U4E-OI 7.S0E-OI 

USE-OI' 7.60E-OI 
1.42E-OI 7.94E-OI 

1.49E-OI 8.29E-OI 
l.S8E-OI 8.64E-OI 
l.70E-OI 8.98E-OI 

1.87E-OI 9.33E-OI 

2.I4E-OI 9.67E-OI 
, 2.S8E-OI 9.91E-OI 
: 3.2SE-OI 1.00E+OO " ...... " ......................................................... "."." ... " ..... " ........... """."." .. ,, .. ,," . ....... F'''''".= ..... = .... ";;;;:;; ...... =.,, ... = ..... = .. ,,== .. ;;;;:;; ...... ;;;;:;; ...... = ...... = ...... = ..... =" .... = ..... :;:;" ... = .... ;:;;:" .. = 

i/w~~~~: Wet/dry: Grain "I ;:i~~r,,~ .. conversion factor for 

.. ~-.~ ~ .....• ~ •.•..... -..•. ,,-.... -.......... -. ••••• " •• ¥ •••• __ .......... " .... "" •• i 

f/CONSTANT(nOne) 
.. 

IDefault ~alue used ... ''_ ....... _ ...... _ .. _................_ ................................ .............. _ ... llr.:!:::.~=~u:::.~:;;;; .... ::;;: .. :;;;;." .. :;;;;. =:;;;;8=.~:::.O=E=~.?;;;;:;;I.::::"" .. ==== ... ::;;jl 

,~~~i~~~~~~y:~~~~~~=;I;~~d~;r~~~version factor for be~~.!I~=~~~~~~~? ....................... .................. ...... . 

·1.Defa .... Ult".v"a"lu .. e used ! Lower Limit • Upper Limit 

12 
;g 

1.83E-OI 
3.23E-OI 
I.ISE+OO 
1.18E+OO J F=========;::=====-'-=-'-='-=-"='w_=,w::::::::::::", 

,io!~i~_:et/dry : Poultry .. ;~~~;f~~:;:rsion factor f~r _., __ iDERIVED(nOne) ",,_ . __ m.' J 

ilDefaultvalueused !I;=======" .. =. =. = .... = ... "=,, .= ... = ..... = .... =." .= .... =" .... =" .... =: ... ,1 

'1·~~(~):W~~~~;, ••. : •••• ~i~~ .• ~~.~ ... ' 1.V!....~.~~.~~ .... ~.?n,~.~rSi?~ .... ~a.~.t?rf?r.~I~ .... ,I.?~~~~?(~.?~~!" 
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F orage _ow fo a e............... ..................
Default value usedf WF(4):Wet/dry Layer Hen Wet/dry conversion factor for layer tD........ .n•

i .,• i. ,. i 1ERI VED~none)
Forage hnforage -- ______________

[Default value used

WG(1):Wet/dry Beef C Wet/dry conversion factor for beef .
Grain cattle gainCONSTANT(none)----............ ... .... .. . .. . . . . .. ...... .... . .. . .. ..... ... .... . . .. .......... ... .. .. . ........ ... . ........... . ..... ...... .... . . .. .... ........ ............. ..................... .. ........ ..... .... ... . ... ............. ................... . ........ ... . . .. ..

Default value used ,_Value 8.80E-01

*WG(2):Wet/dry Poultry Wet/dry conversion factor for
___________________ __________________ DERIVED(none) _____Grain poultry grain

j~efault value used

WG(3):Wet/dry :Milk Cow Wet/dry conversion factor for milk D

Grain o ri DERIVED(none)[Grain cow guain

WG(4):Wet/dry Layer Wet/dry conversion factor for layer
.. .. .W DERIVED(none)

H~en Grain hen grainDEI Dnoe.n .e., r a , n ....... .......... ...-........ . .. ..... ..................... ...... .. .l e ...• a n ... .......................... ........ .......... ............. ..........-... ....... ........ ..... ....... .. .. . ....... .......... ....... ....... . ..
Default value used
WH():Wet/dry Beef Cow Wet/dry conversion factor for beef

(-) et/.y atthayDEIV7 ED(none)
Hay Be . . et/erHfactor for beef

i Default value used

fWH(2):Wet/dry: Poultry [ Wet/dry conversion factor for DERIVED(none)
Hay ___poultry hay

Default value used -

SWH(3)'Wexdry NEW Cow Wet/dry conversion factor for milk ER

vvfl4):etlry Lyer henhayDERIVED(none)

,[Hay ]cow hay

FDefault value used.... ... .. .. ....... ........ ..... ... ........ .......... ......... ..... . ........... ..... ................ ......... ......... ......... ... ......... ............................................................................ ......................... ............... ... ............... ... ... ... ... ...

jW H(4):W et./dry : Layer Wet/dry conversion factor for layer . .. . .
r. •. i. . EI tKVED~tnone)

e n a y, .i n n nY... .......... ...... ............... ........... .............. i........................................ .... .......... i........ ......... ......... .... ............. ....... ............. ..... ......... .. ......... ..... ......
Default value used j

QF(1):Ingestion Rate: Beef
Cow Forage lInestion rate for beef cattle forage iBETA(k, dry wt forae/d)C . o w F o ~r a g e ...................... .................... ..................................i .......... ...... ......... .. .................. ............................................................ ................................. .................... ........... ............................................................... ........
Default value used Lower Limit 1.69E+00

Upper Limit 2.29E+00
-P 1.99E+00

* 2! 9.11E-01

QF(2)'Ingestion Rate
Q- () i R e . Ingestion rate for poultry forage [BETA(kg dry wt forage/d)
Poultry Forage .. e.t ... e . ..
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'"", ". ,-- I 

il~~~~~:; : Layer Hen;;~d~ ~~~v"'io:fa~;~~;;; il~ERIVED(nan') 
i'[~~t~~::y : Bee~:~~;~;nv"~~~"~'f:~:~/IFc::::;O=~::::~s::::;T=AN~====T=;n=o~==')=='-":::--'=-":::"'=-'="~"=--=--=-~=:-=--,--"--",."~=I 
i WG(2):WetJdry : Poultry 'Wet/dry conversion factor for -ID~RIVED(nOne) 
, Grain ' pOUltry grain . "" 
:1~D~e~fa~u~lt~v=a=lu=e=u=s=e=:'d======~=====,_,::::: ___ =, __ :::::: __ ,=, __ =_ ''''= __ = ___ =''''''= ____ = __ ,=,_'''='''''';::1 ==:::'_::: ___ :::;' ___ :::: ___ ='''_= ___ ;::::'_'''::: ___ ::;:_' = __ :::;_._:::. ___ =_._.= ___ =_._= __ ._=-_---; .. .J 

• ~w.ud;;;: Milk Cow '~~~~,~::;"ion facta, fo< milk~l::::D=~=.RI=_-=V=E=D=(=n=~~=e=)========:::;1 
:ID;f~Ult value usedil_._, ____ .____, ______ ===;" 

il='~:i;; L~~~~:n~"~~~~~I:;"J[DERJ~~,) .. __ ~~ __ . 

i ~~(l):WetJdry : Beef Cow i :~~d_~;,~~~_e_~_si~~f~C_~~~ __ ~~~~~~~_jl~=~:~~:~_:~!., _________ , __ .', _______ . _______ ... J 

IIDefault value -~~ed------ "'----- --------, :~I ==============:I 

, 
................... ~J 

i ~~u~::~:::::Y : Poultry _ J;~r:;h~~~:'.:~~aC:adO, .![DE~=) ... _ .. 
il~a~(3);W;;;d;;;;MiikC~-;r:~~:~;~~~~,:;.;,;;; :::il~D=E=RI=VE=D=(=no=n=e=) ========1 
IDefault value used 
iWH(4);W~Ud;~ : Layer 
iHenHay 

il~~!.~u~ v.~~~e used _._,,_~_, _______ . ___ _ 

1::~~~~::;;;-a~;;'iIDERIVED(nOn') ___I · __ .".~,,~_ .. ~~=,,~~ __ ji==rmm-= ............. = .............. = .... ' ....... = .............. = ...... ==------:JI 

i QF(l):Ingestion Rate: Beef: Increstion rate for beef cattle forage. BETA(kg dry wt forage/d) 
, b : 

'~?~,~?E~g~ ....................................................................... "'.;"''''' ............... __ ...................., 

r
faUIt 

valu, U"d .... ___ ...... ;:; ...... :::; ...... ;;;;;;~ .... ;;;;;; .... ";;;;;;"m= .. _ .. = .. _ ... ::;:~ ... ::: .. === .... ;;;;;; ..... ;;;;;;~ .. = ...... ;;;;;; .... _;;;;;; ...... ;;;;;; .. _ .. =_ .... = .... = .... "i: ::r~;=;;;;;;;:;;;;;;;~;;;;;;::::·:;;;;;;··;;;;;;:===::::;:=I::;:~;;;;;;:I~=::::}::;:1~==41 
I QF(2):Ingestion Rate: 

!.~?~~~':'Y:t:f?E~g~ ... 
, Ingestion rate for poultry forage BET A(kg dry wt forage/d) 
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Default value used Lower Limit 3.48E-03

Upper Limit 2.82E-02

1- 1.51E+00

-q 1.41E+00
QF(3):Ingestion Rate :MilkI rate for mk CONTINUOUS LINEAR(kg dry wt
CowForageo rate s ool wforaeforage/d)
Cow Forage oaed

Default value used

Value

6.35E+00

6.77E+00

6.96E+00

7. 1OE+00
7.24E+00

7.35E+00

7.47E+00

7.57E+00

7.60E+00

7.67E+00

7.77E+00

7.87E+00

7.98E+00

8.08E+00

8.18E+00

8.31E+00

8.37E+00

8.42E+00

8.54E+00

8.67E+00

8.8 1E+00

8.95E+00

9.10E+00

9.26E+00

9.38E+00

9.45E+00

9.68E+00

9.93E+00

1.02E+01

1.06E+01

1.11E+O1

1.20E+01

1.33E+01

1.53E+01

Probability

0.00E+00

3.45E-02

6.91E-02

1.04E-01

1.38E-01

1.73E-01

2.07E-01

2.42E-01

2.50E-0 1

2.76E-01

3.11E-01

3.45E-01

3.80E-01

4.15E-01

4.49E-01

4.84E-01

4.99E-01

5.18E-01

5.53E-01
5.87E-01

6.22E-01

6.56E-01

6.91E-01

7.25E-01

7.50E-0 1

7.60E-01

7.94E-0 1
8.29E-01

8.64E-01

8.98E-01

9.33E-01

9.67E-01

9.91E-01

1.00E+00

[QF(4):Ingestion Rate io
LaInyestion rate for layer hen forage BETA(kg dry wt forage/d)

Default value used Lower Limit 1.19E-02

Upper Limit 2.22E-02

1.45EO00.. .... ..... .. . .... . . .... .. ... . ... ....... ....... ........ . .. . ... .. . . . .... . . .. ..... . . .. . .. ..... .. ...... .. . .. .. . . . . ... .. . . .. . .. .. . . .-
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'QF(3):Ingestion Rate: Milk 

.~.~.~ .. :f.i'~~::tg~ .. 
Default value used 

Ingestion rate for milk cow forage 

: Lower Limit 

: Upper Limit 

'12 
'g 

3.48E-03 

2.82E-02 
l.S1E+OO 

1.41E+OO 

CONTINUOUS LINEAR(kg dry wt 
forage/d) 

Value Probability 

6.3SE+OO O.OOE+OO 

f 6.77E+OO 3.4SE-02 

i 6.96E+OO 6.91E-02 

7.10E+OO l.04E-01 

i 7.24E+OO 1.38E-01 

7.3SE+OO l.73E-01 

7.47E+OO 2.07E-01 

7.S7E+OO 2.42E-01 

7.60E+OO 2.S0E-01 

7.67E+OO 2.76E-01 

7.77E+OO 3.11E-01 

7.87E+OO 3.4SE-01 

7.98E+OO 3.80E-01 

8.08E+OO 4.1SE-01 

8. 1 8E+OO 4.49E-01 

8.31E+OO 4.84E-01 

8.37E+OO 4.99E-01 

i 8.42E+OO S.18E-01 
: 
: 8.S4E+OO S.S3E-OI 
, 8.67E+OO S.87E-OI 
, 

. 8.81E+OO 6.22E-01 

18.9SE+OO 6.S6E-OI 
9.10E+OO 6.91E-OI 

i 9.26E+OO 7.2SE-OI 
, 9.38E+OO 7.S0E-01 

9.4SE+OO 7.60E-OI 

9.68E+OO 7.94E-01 

9.93E+OO 8.29E-OI 

l.02E+01 8.64E-OI 

l.06E+OI 8.98E-OI 
l.llE+01 9.33E-OI 

1.20E+01 9.67E-01 

1.33E+OI 9.91E-OI 
l.S3E+OI l.OOE+OO 

, Ingestion rate for layer hen forage 'BETA(kg dry wt forage/d) 
,QF(4):Ingestion Rate: 

i!::::t~~~!!~~.:f.i'~E::tg~ .... 
.. ....................................... 0· ........................... • .......... •• .. • ... ·' .. 0 ' '''0' ............... --......... .l;::O,.,==.·c·,." .. c=.,·,· .• ··.=====:::::.· .. = ........ ·=====1 
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, Lower Limit 

. Upper Limit 

, .12 ... "."" 

1.19E-02 

2.22E-02 

l.4SE+OO 



____ I7.92E-01
QG(1):Ingestion Rate : Beef

Ingestion rate for beef cattle grain BETA(kg dry wt grain/d)
Cattle Grain
Default value used Lower Limit 1.69E+00

Upper Limit 2.29E+00
1P 1.99E+00
-q 9.11E-01

QG(2):Ingestion Rate :
Poultry Grain rate for poultry grain BETA(kg dry wt grain/d)......... . . . ... ... .......... . .. ... .. . ............. ........... .......... .................. ........... .............. ............. .. ........ ................... ...... ... .... . .. ... ...... .. ..... .

Default value used Lower Limit 1.04E-02

Upper Limit 8.45E-02
Pt 1.51E+00
q 1.41E+00................. ......................... ........................................................................... ............................ ............ .......... .................. ...............-. ...........................................

QG(3)a:Ingestion Ratfor m c grain oRMAL(kg dry wt grain/d)
owGrain eMil Ingestion rate rmilkcow a

IDefault value used Mean 1.71E+00

Standard Deviation 2.62E-01

QG(4)' Ingestion[ Raten•ti n t i
L Inestion rate for layer hen gain- BETA(kg dry wt grain/d).L~ayer Hen Grain•1 ....................................... ...... ................ ............ ................ ....... .... ................ : . ......................... .. .... ............ .. .................. ...... ............. ... .. ............ ..... ............ ......... ... ........................ ...... .............................. ............ ............................ ................

Default value used Lower Limit 3.58E-02

Upper Limit 6.67E-02
P 1.43E+00

* p 7.92E-01
SQH(1)-Ingestion Rate: Beef ii

Hay. Rate Beef Ingestion, rate for beef cattle hay fBETA(k, dry wt hay/d)S a e. a .................. ............ ................... .. . . .. .. .......... . ........... .. .i ................. .... ................... ..... . ......

Default value used Lower Limit 3.38E+00

Upper Limit 4.58E+00
P 1.99E+00
-q 9.11E-01

QH(2):Ingestion Rate Ingestion rate for poultry hay CONSTANT(kg dry wt hay/d)
Poultry Hay _

Default value used Value

QH(3):Ingestion Rate : Milk CONTINUOUS LINEAR(kg dry wt
Cow Hay Ingestion rate for milk cow hay C.hay/d)

Default value used

Value Probability
5.12E+00 O.OOE+00
5.43E+00 3.45E-02
5.57E+00 6.91E-02
5.68E+00 1.04E-01
5.79E+00 1.38E-01
5.89E+00 1.73E-01

55

fin . 

, QH(l):Ingestion Rate: Beef. Ingestion rate for beef cattle hay iiBETA(kg dry wt hay/d) 

, Cattle H~y'..... .............. , .. ..................... ................................... ...................... .. ....................... . 

il;c;:;D;;;:::~:;;;:;f.:::;::";;:;:h::::;,;;;:::.:::;::l";;:;:,"""::::;,::::;,d:::;:: ... :::;::. ==n.;;;::: .... ::::; .. n:::;:: ... ;;:;: ... ;;;::: ... ;:;::. :;;;:; .. r= .. := ...... :::;:: ...... = ..... = .... ::::: ... := .... ========[ f;:~~::tt .. __ .m~~~ 
,QH(2):Ingestion Rate: ! Ingestion rate for poultry hay .,:,.·I~o ... NSTANT(kg. dry wt hay/d) 
, Poultry Hay ... . 

. ..... j 

f 
... J 

:IDefault value used ,I Value O.OOE+OO 
: V" ¥v .... v ...... u ...••..... ¥ •••••• _".. __ •• ___ .. __ ~ •• __ ••••• __ •• _ •• _ •• __ •• _ ••••••• _______ .. ____ y.. ._ .• _ ..•.•..... _ .• _ ...••• _ •• ~~_ •• _,,_ •..• _ .... _ •. __ .. _ .... _~_ •••• _ ..... _ .... _ ....... ,_._ •• __ •••• _ ••• __ ....... __ .! .. ==== ___ .. __ .... _ .......... __ .............. __ ......... ___ .. ___ .. ___ y,_''"''. __ .''_u"._··.''"u'·_. ___ _ 

'.' QH(3):Ingestion Rate: Milk CONTINUOUS LINEAR(kg dry wt 
Ingestion rate for milk cow hay 

,~~~!!::ty ................................... ............... ~ha~y=/d=)===========41 

I Value 

, Default value used 
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, 5.l2E+OO 
, 5.43E+OO 

:15.57E+OO 
5.68E+OO 
5.79E+OO 
5.89E+OO 

Probability 
O.OOE+OO 
3.45E-02 

6.9lE-02 
l.04E-Ol 
1.38E-Ol 
1.73E-Ol 



I ........... 1.1.1.- .1.1 111.11 .. ............. .. .... ................ - 111.1 1 11 1 ............ .11 11 11- - I .......... --- .................. ..... I ......... ...... .. .. .. ... ...... -I- - -................ ...... ... .............. ......
5.98E+00 2.07E-01

6.06E+00 2.42E-01

6.08E+00 2.50E-01

6.14E+00 2.76E-01

6.22E+00 3.11E-01

6.30E+00 3.45E-01

6.38E+00 3.80E-01

6.46E+00 4.15E-01

6.54E+00 4.49E-01

6.63E+00 4.84E-01

6.67E+00 4.99E-01

6.72E+00 5.18E-01
6.81E+00 5.53E-01

6.92E+00 5.87E-01

7.03E+00 6.22E-01
7.13E+00 6.56E-01

7.26E+00 6.91E-01

7.39E+00 7.25E-01

7.49E+00 7.50E-01

7.56E+00 7.60E-01

7.70E+00 7.94E-01

7.89E+00 8.29E-01

8.11E+00 8.64E-01
8.39E+00 8.98E-01

8.75E+00 9.33E-01

9.44E+00 9.67E-01

1.05E+O1 9.91E-01

1.27E+01 1.00E+00

QH(4):IngestiOn Rate:
Hen H Ingestion rate for layer hen hay CONSTANT(kg dry wt hay/d)

IDefault value used Value O.OOE+00
..... ...... ...... ... ... .................... -.. . . .... . .... ......... . ... . ....- ........... ....... .. . . ... ............. ..Ct l ... ..... ....... in , s t o r a t ......at l O N T N T L d ........... .................... . . .................. .. ......
QW(2):Water Rate Beef er ion rate for b CONSTANT(L/d)

()W Ratengestion rate for lt CONSeANTL/d)

tDefault value used [ Value 30E0QW(3).Water Rate" Milk

__- ____" __ "__Water__ ingsin aefo 1ik cows fCONSTANT(L/d)

[Default value used Value 6.OOE+01

fQW(4):Water Rate: Layer Water ingestion rate for layer hens CONSTANT(L/d)

iDefault value used - Valueg - 3.OOE-01

QD(1):Soil Fraction : Beef Soil intake fraction for bee*ff cattle CONSTANT(non)

Cefonne

56

S.9SE+OO 2.07E-Ol 
6.06E+OO 2.42E-Ol 
6.0SE+OO 2.S0E-Ol 
6.14E+OO 2.76E-Ol 

, 6.22E+OO 3.11E-Ol 
,6.30E+OO 3.4SE-Ol 
, 6.3SE+OO 3.S0E-Ol 
, 6.46E+OO 4.1SE-Ol 
, 6.54E+OO 4.49E-Ol 
: 6.63E+OO 4.S4E-Ol 
: 6.67E+OO 4.99E-Ol 
, 6.72E+OO S.lSE-Ol 

i 6.S1E+OO S.S3E-Ol 
; 6.92E+OO S.S7E-Ol 
, 7.03E+OO 6.22E-Ol 
, 7.13E+OO 6.S6E-Ol , 
: 7.26E+OO 6.91E-Ol 
i 7.39E+OO 7.2SE-Ol 
, 7.49E+OO 7.S0E-Ol 
: 7.S6E+OO 7.60E-Ol 
,7.70E+OO 7.94E-Ol 
: 7.S9E+OO S.29E-Ol 
; S.l1E+OO S.64E-Ol 
, S.39E+OO S.9SE-Ol 
: S.7SE+OO 9.33E-Ol 
, 9.44E+OO 9.67E-Ol 

1.OSE+Ol 9.9lE-Ol 
, l.27E+Ol l.OOE+OO 

QH(4):Ingestion Rate: Ingestion rate for layer hen hay ",.:.·I.co ...... N.STANT(kg d.r ... y ~t h, ay/d) 
Layer H~~~!la~ .. .. . .... : I~=~~~~~~~~~=.~=~~ ..... ... .............. .... . ....... ... ......... ..... .... ........ ..........H.. .... ' I~. .. .. _. O. OOE+~? ... . 

: g~i!):~~ter R:~~.: ~~~~.:~a~~~~~gestion rate for beef cattle;I=~~=~~~_(=~~~ .H .. H' 

:I~~::.: .. ~::~ ____ .m •• _.,. ." .. _ •••• ~ ___ .__ i I ~ S:.?O.~+O 1. , __ . ___ .. 

: ~:l~~;water Rate: : Water ingestion rate for poultry " "JI~~.~~~~~~_ .. w _____ ·.w .. ~ •• _.,_ .... _: 

11~~~~.~I~~.~~~~.~:~~ ...... .................... ................. ........... ,I.~....... 3.00E-Ol ........ . 

: g:~):water R~~.~ ..•. : ... ~~l~ ........ , ~.~~~~ .. i:~~.~~i~: ... ~.~~~ .. ~~~.:I~ ... ~~.:~ .... :I=.~.~.~.~.~.~~.=~~.~ ...................................... i 

It~::~~l.~ val~.~·.~~ed , _ .... _._ .. ~. • ..• ___ .. _~.~ ..... w. _ .. _.JI~. ___ ... _ ._. 6 .. ??~:-O!._ _ .. m._ ..... 

i QW(4):Water Rate: Layer . Water ingestion rate for layer hens '",ilco.NSTANT(Lld) 
'Hens ' 
;=========~=_=_.=M.=_ .. =._ ... =_.= __ =. __ =. =, .. = ..... =' =' === ._ .i 

,IDefault value usedH.I~'H'" 3.00E-Ol 

JIQP.(~j:~?i~¥i~~ii?~ •••• ~ •••• ~.~.~~ •.••..•. ·ils.?ii •• i;;~~~ir~~;i?;i?~~~~f.·~.~~tl~ .... ' I.~?~~T~T(.;?;~)·· .•.•.•. ·.· .••• · •••••••....... ............................... 
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Default value used Value 2.OOE-02.. .......... ........... ... .. ......... .................................................. .......... ................ ................ .................................. ... .. ................ .... ..... ..... .... ..... .... .. ... .... .. ... ......... .. ... .... ..... .... ..... ... .... ..... .... .. ... .. .. ... .. ... .. .. .. ..... .... ..... ...
QD(2)' Soil Fraction:
QD(2,, o" F c n Soil intake fraction for poultry CONSTANT(none)

Default value used Value 1.00E-01

QD(3):Soil Fraction : Milk Soil intake fraction for milk cows CONSTANT(none)
Cows

[Default value used jv ue-- -- ... .....--------.... .... . . .. .. ......... .... .. ......... .................. ....... . ... .......................... V a lu e.2 .0 0-- 0 2__ ....... .... .. .....- --- -
QD(4):Soil Fraction : Layer!

n s o c L r Soil intake fraction for layer hens CONSTANT(none)

[Default value used Kqlu-e 1.00E-01

MLV(1):Mass-Loading: Mass-loading factor for leafy [T(none)

Leafy Vegetables jvegetablesICONSTANTnne)

{Default value used [Value 1.00E-01

fMIV(2):Mass-Loading: Mass-loading factor for other
..th..... V g .a b e ... ....................... ...... ........... - .. .vegetable ...... ..... .................. .... . .. ........ .......NST AN T. ..... .......one)....

Default value used Value 1.00E-01

* Fuis Mas3ladng acorfo frit [ONSANnnne: Mass-loading factor for fruits CONSTANT(none)

MLAV(4)D:M Wa therngoWeaheri ng rfateofor r acivit
ratifs

Default value used [Value 1.00E-01
..... .... . ..... _................... ................ ... .............................. ... . . . . . . ......... ... .. .... .... ................ .. . . ............ ............................ ..... .......... ............... .. ................................... ... ... .... ... ... .... ... ... ... ....... . .. .... ... ... .. .. ... ... ... .... ... ... .... ... ... .... ... ... ... ... .... ... .... ... ... .... ... ... ... .... ... ... .... ... ....... ... ......

MILF(1):Mass-Loading : Mass-loading factor for beef cattle ONSTANT(none)

Beef Cow Forage -forage_
Default value used .[Value l00E-01

MLF(2):Mass-Loading: eMaSs-lading factor for poultry [ CONSTANT( none)

Default value used - Value 1.95E-02

MLF(3):Mass-Loading: Mass-loading factor for milk cow [CONSTANTn

Milk Cow Forage forage

[Default value used [Value 1OOE-01

M LF(4):Mass-Loading: Mass-loadingc factor for layer hen [CONSTNT(non..

layer Hen Forage forage

.. . .. . . . . . . .. . . . . .. . .. . . .. . . .. . .. . .. . . . . . . . . . . . . . .. . .. . . ....... .. ....... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . -.. . . . . . . .. . . .. . . .. . . . . . . .. . . . . . . .. . . . . .. .. . . . . . . ... . .. . . . . . . . . . . . .. . . . . . . .. . . . . . . .. .. . . . . .
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j I~:~~~l~~~l~~~~:~ I 

: ~~i~~~~"~.i~~.~~~~~~: .. =, ............ [~.~~~.i~"~:~~.fraction for poultry ......! =~~~~~~~~~~~~"""..." .. 
IDef~ult v:~.ue used .I~ .... w, •••••• w •••• ~:~OE-O~ ... w .............. ~_ 
'QD(3):Soil Fraction: Milk ,Soil intake fraction for milk cows ! .. ICONSTANT(nOne). 

I Cows "!==~=="======~I 
llDefault value used .................. _..................."I.~... ......... ~.??~.-O~ ..... _ ... _ ........ . 

! QD( 4):Soiu;;:;;cti~~;-L~;; ! S~'I intake fraction fa, lay" hen, IICONST ANT(non') . . ______ ._ 

'I:'::;l valu, ~;;;;I---~ - ····--II~---;()()E.Ol _________ ~. 
'ML V(l):Mass-Loading : i Ma,,·laading facto, fa, leafy==il.:ONS:.A ....... N ....... ,.T (~one) .. __ 1 
' Leafy Vegetables j vegetables .... ...._ _ _ 

il~;(i~2~a~i=~~;;~~;;I;~·:gf:~~~~e' J;;~~(;~~~- . . 
ilDefault value used .I_~ I.O?~:? .. ~_,w.... _____ . 

: l\1L V(3):Mass-Loading : i Mass-loading factor for fruits r ... ICO~ST_~T(no. ne) 
: Fruits . _ ... .... .. ... __ .. __ . 

'IDefault value used._ily~~~~_________~:??~~?~____ .. , . 

I ~~M~;-L-;;~d~;--;- , :~;;:;::~in~facta, ;:::-. IICONST~(nane) __ _ 

'1 d. '.I~. alue LOOE-O .. I ...... __ , ____ ~ : ~efau!t ~~lue ~~e . _ .. ___ =;::::;============ ..... . 

I~~~~::~:~~e~ng_ _ i ~~~~::~~~a~:~;, activity . .1c~- .. __ _ 
IDefault value used .......................................t ... ~..... .. . . 4.95E-02 

!MLF(i);M;~~=L~;di~~-:- ! ~a~~~~~~'ding factor for beef cattle IICON"S TANT(none) ...... . 
i Beef C!;>'Y Forage ! forage .. . .. . 
:~D~e~fa~u~lt~v~a~lu~e~u~s~e~d~=====~~~=========ily~~~~ I.OOE-OI 

I MLF(2):Mass-Loading : 'Ma".laading facla' fa, poultty IICONSTANT(nan,) 

:1~;~;:;:I-----' f~________'I~~_ ---;:-oo;,-:-~;-- _-== 
i ~:~~~;~~~ading : i ~;::;IO"ding facto, fa, milk cow !EO~STAN~(nOne) _______ ,' 

IDefault value used m._. ___________ . ___ .. ly~l~~. __ . 1.00~=?~_:..m_m ____ m ___ .. 

! ~!i~:~E~;d~~ :-l?a;::~~a~:; f:t:,fa,~y:, hen !ICON~T~~~__ . 

57 



............ se...a l e 0 0 -0•. .................. ..... . .. . . .... ....... ........................... .......... ........................... . ... ........- .......... .-- - .. ..................... ................. ... .. ....... ...... ......................... ................... . . ...FDefault value used Value 1.00E-01

MLG(2):Mass-Loading: Mass-loading factor for beef cattle
PBeef Cattle Grain gain

Default value used Value 1.00E-01

MLG(2):Mass-Loading : Mass-loading factor for poultry co NSTA... none.

,• ,•.,_ ,,• • . i .TuxlANTlnone)

Poultry Grain grain

Default value used Value 1.OOE-01

MLG(3):Mass-Loading : Mass-loading factor for milk cow CONSTANT(none)
MikCw Grain gaina.........

..l:/.a y e r ~ ..... _ .e .... l ......... . ......... ................ .• a ~ ........... ............ ............. .... .................... ......... .................................... ...................... .................. ........................ ..... .....................................Default value used _ _Value 1.OOE-01

MLG(4):Mass-Loading: Mass-loading factor for layer hen

BeefCatle Hy hy gCONSTANT(none)
Layer Hen Grain -rain CNTN~oe

[Default value used Value1.00E-01

r u Y .. a . ............................ ... .................. i.............................. ... .. .. .. .. . . . . . ................ . ----.......fMiLH(3):MassaLoadindn [as a factor for beef cattle [CONSTANT(none)
Beef Cattle Hay ___- _____________

bDefault value used _ Value 1.0E-01

.MiLH(2):Mass-Loading: Mass-loading factor for oultr ha CONSTANT(none)
aPoultry Hay --f -y.actor...

iDefault value used Value 1.OOE-01M H(4):Mass-Loading: -laigffcoMorml o

t l h CONSTANT(none)

iBeef Cow Forage hforage[

iDefault value used [EValue 365E+02

TFF(2:Fedin Peio : IFeeding period for poultry forage CONT•llANT•ldays)

r ~ m t r y ~ r a g e .. . .. . ... .... . ... . ..... .......... .............. ................. .. .............................................................................................................. ..........

IDefault value used . [ Value 3.65E+02

[TFF(4):Feeding Period: Feeding period for la hen forage CONSTANT(days)

Layer Hen Forage
Default value used Value 3.65E-02

TFF(4)' Feeding Period .Feigprofrbefctl
"• •" iFeeing erid fr lyer en oraeo CONSTANT(days)

Daefault value used Vle3.65E+02

58

: Default value used 'I :,'1 Value l.OOE-Ol 

. TFF(3):Feeding Period: 
I Milk Cow Forage 

i I~~~~~lt~~l~.~""~,~,~~"."_",,,, 
. TFF(4):Feeding Period: 

: ~~Y~~~~.Il:~~~~g~ 
:IDefault value used 

:;:::F::::ee::::d::::i ":::::g=pe::::r::::iO::::d=~::::o::::r ::::~='I='~::::C::::~=W::::f::::o::::r~=g::::::;ellc~~ AN~(d'y,~ 

_. ilvalue mmmmm~·??~~02 
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TFG(1):Feeding Period :Beef(atteGrinPeriod Feeding period for beef cattle grain CONSTANT(days)
Beef Cattle Grain
[Default value used Value 3.65E+02• . . . . . ......................................--...... .............. ........... ....... ........... . .. ... .............. . ... ........... . . ......... . . .. ........... ...... ... .. .......... ... ..... ......... . . ... ... .. . . .

TFG2)'eedngPeriod:
,P ",i• Pro Feeding period for poultry grain CONSTANT(days)

oultry Grain .............................................................................................................................................................................................................. ..........................................................

Default value used . l Value 3.65E+02

TFG(3)'Feeding Period• o
Milk Cow Grain Perid Feeding period for milk cow grain CONSTANT(days)

[FDefault value used [au
....... .. ........ .. .. ... .. ....... .... ... .. .. 3 .6 5 E .+ 0 2 . . . . .

TFFeedingin PeCNSANidys
TFG(4):Feeding Period: period for layer hen grain CONSTANT(days)

, Layer Hen Grain

[Default value used[Vle36E0I TFH(1)' Feeding Period:

Cattle Period. (Feeding period for beef cattle hay CONSTANT(days)

Default value used _ _ _Value 3.65E+02

TFH(2):Feeding Period : I
Poultry Hay Period: [Feeding period for poultry hay fGONSTANT(days)

iDefault value used .Va65E+02

Milk CFfFeeding Period:
.. H...FedMn P [Feeding period for milk cow hay [CONSTANT(days)Mi lk Cow Hay ••

[Default value used [Value 3.65E+02

ITFH(4):Feeding Period: Wer ing period for baer efh CONSTANT(days)Layer Hen Hay Waterding period for poultry i ONSTANT~days)

Default value used Value3.65E+02......... .. .. ......... ........ ............. . .............. .. . ................... . ........................... .. .. ... ..................... ........................... ..........................i . ... ....... .. ................... ... ....... ............... .... ......... -. ... ..... .................... ............. . ...

Period Water ingestion period for beef TCN. ....TFW():Water cwm ON AN ays)Beef Cattle icattle

l value used lue3.65E+02

TFW(2):Water Period: Water ingestion period for playe CONSTANT(days)
Poultry HensChe

[Default value used Value 3.65E+02
i[TFW(3 ):Water Period : i ater ingestion period for milk ...... .•

: ,,•.,,• i v~w~l•'l(days)
..m .° w .. .. .. .. ... .................. .. ....... .. ... ... . .... ... ... ... ... ... ... ... ... ... ... ...... ... ... ... ...... ... ...... ... ...... ... ...... ............ ...F.. .. .... ... ...... ...... ..... .Fl efault val ueused !lVanue 36E0

TFW(4):Wter Period : Water ingestion period for layer CNTN~as

lLayer Hens ihens

Default value used !alue 3.65E+02

Sfha(1)'Hydrogen Fraction:
[fa( HyronFrac ion: Hydroen fraction for beef cattle CONSTANT(none)
Beef Cattle
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'IE:~~~!~:e~O~-=~~:df:'~'"§lr:T~~~(d~;~E+02 __ ... ___ .. 

;:=!~~ P~riod ; m ,~eedm:~~O~ fO'p~u],,:_~~ _:I~~~~~~~ay,)___ ._ ................. : 

I, .,.1 Value.. 3.65E+02 iDefa~~~.~.~lue used .w _" ___ ;="_============!:;~":;;;;"============:I 
I TFG(3):Feeding Period: I Feeding period for milk cow grain IICONSTANTCdayS) , 

'I~t~fv~;~in .-- .. ... ..' . . ........ --II~~~~:;:-~~~i:.-= 
! t!~~4~!~::f:~;i~d~ !~:e~~n~~:,~od fo, lay" hen g,ain iiCONST ANT(day,) , 

il~:~~~;;;~~_.J~e~~,:~p:n:df~'~~~~::~J ... II~~~~~~;:~__ . ___ ~ 
IIDe:au!t value u~ed _H ~ 

l TFH(2):Feeding Period: l Feeding period for poultry hay IICONsTANTCdays) 
I Poultry ... !lay !============il 

!I~.e.~~~!t~~~~=~.~:~ ..... _...................... ...... 'I.:.'~!.~~... 3 ~6~~~?~.. ___ ........... _ .. 

: ~(~~!e;::;g Period: I Fee::~:~o~kCOWhay . jl=~ST ANT(day,) 

!I~efault value used ' .. """""""""'" Ilvalue 3.65E+02 

I TFH( 4):F eeding Period : ! Feeding p"iod foday" hen hay i ICONST ANT( d~y,) 
,~ayer Hen Hay !============_=j~1 
'IDefault value used .. ..... il~.. ~:??~:?~....... ..... ..... i 
ITFW(il:~ Perl;;;;-;i \V~;';~;~ion peciod fo, boef IICONSTANTCdaYS).J 
' Beef Cattle ' cattle ........ _ .. _ ............. _ ..... __ .. _. j ......................................... ". .. ..................................... . 

jl~_~fa~~~·;~l~~·~~ed .... -. .. :1 Value 3.65E+02 

I TFW(2):Water Period: 'Water ingestion period for pOUltry ,ICONSTANTCda~S) 
: P0l!ltry !=. =========== 

:I~.=~~~lt .. ~~!.u= .. ~~=?......................... . ........................................................................................ _......... . ......... II .. ~ ............................... ~ .??~+?~ ... __ ................. === 

i ~.':~~:ater Period: i :~~~i~~~~~i~.~.~mod for milk.:I:.~~=~~~~~:~.~? ... _......... ..., 
iID~~~~l~.~a~ue u:~d _ .. nn .... ....... ........ . 'IValue 3.65E+02 

I TFW(4):Water Peri~d -;--l :::' ing"tion pedod foc lay" :1~ONSTAN~day,) 
, L~x_er ~.~ns ' .. w. <_ , 

IDefault value usednn........... .. il.~. 3.65E+02
m

••• .J 

,ih~(i);H~d;~~~~F·;~ction : ,,"'''' f . £ b f ttle lICONSTANTcnOne) 
Beef Cattle ,IHy~~~:~~~~~tl~~ ..... ~.~ ........ ~.~ ....... ~.~...........J ............................................................................... ................................................. .........• 
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Default value used Value 1.00-01

fha(2)-Hydrogen Fraction
ilk Cow" Hydrogen fraction for poultry o CONSTANT(none)

[Default value used [Value 1.00E-01

fhia():Hydrogen Fraction : Hydrogen fraction for milk cows CONSTANT(none)IMilk Cows

Daefault value used I au1.lOE-01

..e a u ! ..va .u s d........... . ........................................ ............ ..... ............................................................ ...... ......................................................... ........ .................... 1 . ..... .. .......... ............................ .....

fha(4):Hydrogen Fraction:
LHydrogen fraction for egts CONSTANT(none)ýEggs ...... ............ . ...... ......... ......... ....................................................................................

5Default value used KValue 1.10E-01

fhv(1):Hydrogen Fraction [ Hydrogen fraction forlothe CONSTANT(none)

Otherf Vegetables j vegetables___________ ___________

fhv(2) :Hydrogen Fraction : Hydrogen fraction for fruits

CONSTANT(none)Feri Vegetables y vegetables

Default value used ValueE-01

Ii, Fraction Hydrogen fraction for grains CONSTANT(none)

Default value used KValue 1.00E-01

flV(4):Hydrogen Fraction H
Fratin: Hydrogen fraction for ouits CONSTANT(none)

Default value used Value 6.OOE-02

flhf(1):Hydrogen Fraction Hydrogen fraction for milk cow
rydogei kCow Forage fo foragegri[CONSTANTo

Default value used j Value 1.80E-02

fhf(2):Hydrogen Fraction : Hydrogen fraction for blaer cen
LayeryHen Forage Fforage d ONSTANT(none)

FDefault value used bfValue 1.OOE-01

flhf(1):Hydrogen Fraction: [Hydrogen fraction for catl e [CwNST..........
•.,, ,• ,,4 i C N T ANTqlz•'lnone)

Bef ltO Forage H horaye

Default value used Value 1.OOE-01Laefhf(4):Hydrogen~e orgFraction :ifrgHydrogen fraction for mlkye hcowTATnoe

.-. hh1)Hyr~en.., .Frcton: Hyroen. ratin orbef atlei ONSTANT(m~ none

.... ... . t ~ ....... -- -.. ... ..... .................. ........... ....... - n a ............ ... ... ... . .. . .. .. . ... .. .. ..... .. .. . ............ ......... .. ....... ....... ... ..

IDefault value used iValue 1.00E-01I
...... ............... ... . .... .... ...... ...... ......... ..... ..... ............................... ..... .. ...... .... ... .......

60

;IDefault value used .. .. ......:)[~..1:0?~~?~ . .. ...... ... m. 

• ~:~~~HYdrO;en~~aC~HYd,OgenfmtiOn fo, poultry ..!lCONST~nOne)_____._ 
IDefault value used. __ ._,_,". ___ "",,_ .. ww_._. __ .!I.~m... _,._'_.:m~?_OE-Ol ._. 

· ~g~a;:;~;~F;:~t~-=- i Hy~:~:n fmotion fo' milk cows :ICONST ANT(nOne~ __ . 
J?:~~·~~t'~~~~:~s~~:~··:mm:··'::~m:~~···m .. W " ......... _.., •••• ~-.. =·:j~m·:- "LlOE-Ol .... m. .' 

• ~:i:):H~drOge= Fraction: .. i HYd,:g::~a~l,on~o:eggs ............ ......jlc~~(n~:e)___ ....... . 
'I. ',I Value. LlOE-Ol I D::au.~t ~~l~~ used ;::==Wm=_::::::._::::::_ ::::::.-::::::".========.~;;;:;. ===========""1 
I fhv(l):Hydn~gen Fraction: 'Hydrogen fraction for leafy '/CONSTANT(nOne) , 

'I~~~;!e~~_ = ="bl" _ . _ ... ...... . ...... J~~~o~-~~:==_~; 
: fhv(2):Hydrogen Fraction: i Hydrogen fraction for other : .... /CONSTANT(nOne) .. 
i Oth.~rm Vegetables ' vegetables. 

: ~:i~~:Hydrogen ~~:~~i.~.:.~ .... , HYdro:~: .. ~~~~~.~: ~~~f~~.~~.~._ .......... ...' :~~.~~~~.~~.~:~: .. _ ......... _. __ mm._._ .. _ .. , 

!1?~!~~I~~~l~'~·~~~d-··- I Value.", .1.00E-Ol 

i fhv(4):Hydrogen Fraction: ',. Hydrogen fraction for grains /CONSTANT(nOne) 

'Grains !=============il ·I·
m 

m'___ - -......... , 'I Value 6.80E-02 .. m ...... ".J 
. Default va~ue used ~ .. ~ .. ___ .... ~ .... _,, ______ j .. ===-:::: ...... __ . . .. ___ ... ~ ____ " _. __ .. ___ .. _ .... ___ . __ ...... ~ ..... ~ ... _ 

i :f:~)~!~d~~=:eFra~;~::~i;~:::onf::ca:_II=~NST~~One) ....• 

. ... ...1 

i fhf(4):Hydrogen Fraction: I Hydrogen fraction for layer henl,: •. ICONSTANT(nOne) 
! Layer Hen Forage . forage ~ . 

. :ID;f::i~"~~1 ~~'us~d"""' '._._" ,.. ..m. .... ..... ... mmmmmmmm' mme I~~l~~ ...... mm".~:??~=?~. 
. fuh(l);H;d~~~;~ J,;:,;ction: : ~::mgenf'"tiOn fo, b:'f.cattlet0-"S~~( n"ne) 
Beef Cat~l~I:Iay ................ ............................. FI =====1 =.OO=E=-O=l====-;I 

rl::~f:~~:.~.~I~~.~~e~m.mm_mmm_mm ... mmm... : V~!.ue"m.". _, 
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1fhh(2):Hydrogen Fraction: Hydrogen fraction for poultry hay CONSTANT(none)
Poultry Hay fatno poultry hay

Default value used iValue 1.0E-01

fhh(3):IHydrogen Fraction: Hydrogen fraction for milk cow
Milk Cow Hay hay .[CONSTANT(none..
[Default value used [Value 1.00E-01

.fhh(4):Hydrogen Fraction: [Hydrogen fraction for layer hen i CONSTANT(....

ILayer Hen Hay jhay CNTN~oe

Default value used ValueE-01

[fhg(1):Hydrogen Fraction: [Hydrogen fraction for beef cattle [CONSTANT(none)
Beef Cattle Grain [grin

FDefault value used [Value 6.80E-02
Poultr-ydGraien (Frraecfatintorpulrygri

"Hydrogen Fraction: Hydrogen fraction for poultr c ainw CONSTANT(none)

fjil Cowy Grain .gan___ ________________

ult value used [Value 6.80E-02

fhg(3):Hydrogen Fraction: Hydrogen fraction for milk hen CONSTANT(none)

Mlaye Hen Grain . grain _________________
[Default value used _ Value 6.80E-02
.I fhg(4): Hydrogen. - Fraction :Hydrogen. fraction for layer hen !CNTN(uj•2

I[Default value used 1[Value 6.80EO2 . ....

fhdO16:Hydrogen Fraction:.
Soil iFraction of hydrogen in soil DERIED(none)

jDefault value used .__Value_1.00E+00

sasvh:Tritium Equivalence:q c
PlantWate Ee Tritium equivalence: plant/soil { CONSTANT(none)

Default value used _[Value 1.OOE+00

sawh:Titim Euivlene: Tritium equivalence: plant/water rCONSTANT(none)

FDefault vau use l_____alue________ L OOE±OO

satah:Tritium Equivalence: Tritium equivalence: animal
_____________________ ____________________ CONSrTs4T(none)

Animal Products product intake

[Default value used Li[Value 10E+00

[YA(1):Animal Product Annual yield of beef per individual CON....T....y.. • •uiON STAINlT.K/y)

Yield :Beef Cattle animalu

Default value used .[Value 2.09E+02
iAnnual yield of chicken per •

YA(2):Animal Product nividual yiel CONSTANT(kg/y)
.individual animal

61

jID~f~~;~~~I~e~~~d . ____ o._ rlVa~ue l.OOE-O! 

,fhh(4):Hydrogen Fraction: Hydrogen fraction for layer hen 'ICONSTANTCnOne) 

!~~Y~J:".~~I.:1:~~y_ 'hay ...... :___ ....................................... ___ .J 

:1;l~t!~~:~;:~nFraction: ! !~:og'n b'tiO~f ~~~il=;ANT(n~~OI--
'IDefault val~e used _ _ l~ 6.S0~-?_~ ______ __ 

::"~~~Hb~:~:en Fraction _:_1 Hy_dmg,n fr~'ti_on fo~ poultry gmm 1~~=.~=N=.S=.T=.AN=T=:=n=~=ne=-~=--=====-"'-~I 
jID~f~~i~-~~;·~~-~sed -....... --...... - rl.yalue 6.S0E-02 

i fhg(3):Hydrogen Fraction: . Hydrogen fraction for milk cow i:'.ICONSTANT.C.n.on.e) 
· Milk Cow Grain . grain .. . .. 

·.I~~~~~!~~:~~.:.~~:~-. ___ m _______ .__ ____ .._ ... ________. __ ... ___ .m __ .. ___ __ -~~·_.J I.~. 6. SOE-02 

· fhg(4):Hydrogen Fraction: i ~~~~ogen fraction for layer henil=~~:~~~~~~~).m. __ ..; 

'1~~~il1______ - . ---------- I[valu, 6.80E-02 i 

i ~~I016:Hydrogen Fraction: r Fraction of hydrogen in soil !IDERIVEDC~~~~~.. ____ J 
· ~ "'_.~w"''''''''"''''M~vm = N '~":!='I =============----;1 
'IDefault value used ....... m.: ...._. _____ om_om; 

i ~~:~I.¥U;-E;;-~i~~i~~~e:i;,:::;Val,n" planUso;1 1!:::1==O=-N=~::::::=AN=.=_.=~=~n=-o=·n=e=) ======= 

'I . _ ... m···d·· .... ~,I Val~e l.OOE+OO i Default value use ... __ 

i ~~::~;;!~m EqUiValence:i~~~~i~~~~~i~~l~~ce: Plant/water!l~~~~~_~~~~~~~). __ _ 

IID~f~~l~~~l~~-~~~d---:~- _ ...• '.' ~ ____ ~... ~ I Value 1.OOE+OO 

; 
................... l 

I :~~~~::.:!qUiValen~J ;~~ ~~~,'kn" an;m,l _,ICONS~ ~non~ _ 
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Yield :Poultry ____

Default value used Value 1.53E+00

YA(3):Animal Product Annual yield of milk per individual CONSTANT(L/
.Yield: Milk Cows animal

used Value 7.41E+03

YA(4):Animal Product .-Annual yield of eggs per individual CONSTANT(kg/y)
Yield : Layer Hens animal

iefault value used [iValue 1.26E+01

A tE a o Minimum surface area to which
Are resident is exposed via external CONSTANT(m**2)

A radiation during residential period

Default value used [ Value 1O0E+02.. .. ............................. .................... ....... .....-... ..................... ....... .................................................... ... . .....

rAR~nh.Inhalation Exposure Minimum surface area to which
resident is exposed via inhalation jCONSTANT(m**2)

Area during residential period I_____________
Default value used iiValue 1.0E+02

1 i Minimum surface area to which
Ae r n o lresident is exposed via secondary CONSTANT(m**2)
Exposure Area ingestion during residential period

Default value used [Value 1.OOE+02

Minimum surface area to which
ARA ar: Agricultural resident is exposed via anyil~xpsureAreaDERIV'ED(m**2)
Exposure Area agicultural product during

residential period

[Default value used

Minimum surface'area to which
ARH20:lGroundwater resident is exposed via
Exposure Area groundwater during residential DERIVED(m**2)

___period
Daefault value used,

ueMinimum surface area to which

A...E... Aresident is exposed via anyARAII':_Exposure Area DRVDm12
pathway during the residential DERIVED(m**2)
.. period

Default value used ,,

Element Dependant Parameters

Parameter Name j Description Distribution. ................. .......... ....

62

, ARAgr:Agricultural 
Exposure Area -agricultural product during 

ilValue l.OOE+02 

j Minimum surface area to which 1 

• resident is exposed via any DERIVE .• D .. Cm_._*'*.2 .. )_. 

• residential peri~~ 

'!==._= .. =--,.M·,=···_ .. ·=--===:::::S===========:I"",= ...... = ........... = ........... ======1 1~~~~~.I~~~I~~~~~~.. ...... .., .. ,., .. ,........... ...... .. _. . .= ' " , .m....._ .. 

Minimum surface area to which '1 

resident is exposed via DERIVEDCm* .... *2 .. ) '. .. groundwater during residential 
.. p~riod 

i~I~_=~=~a=u=_~=t =v.a_=!.=~e=u=se=d=._=.=._=_.=_-=='--="='''=';':::'M='-i=~=im='=~=m::::s::::u:::::ri:::::~:::::-~::::~'=~'=;~=:='~=O=W::::hi=. C=h=-=· =J,' 

.. resident is exposed via any i DERIVEDCm**2) 
-ARAll:Exposure Area i pathway during the residential '1 

.J P~~i.?~.. ,.,,1:::: .. ::::; ... ::::;., .. ::::; ... ::::; ... ::::; ... :::; ... :;::.' .. =-. .. :::; ... =.,.= ... ;::; ... ==::: ... ::: ... :::' ... ::: .... :::; .. :::; .... ===.[1 

··'··~ .. _ •.•• m.m._._ .... "._ ... w ••. m! I ............. . 

ARH20:Groundwater 
Exposure Area 

-IDefault value used . 
; .. _ .. ,.:,.,_.w.w .. ~._.. .. .. .. 

Element Dependant Parameters 

lP~rameter Name .1 ..I?~~~~~P'!i~~....jl ;1 •••••..... , ................... "., .......... ,.,.,' .......... , .. , .. ,"',.,." .. " .......... "., .. , .. , ... , ...... " ..... . 
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SH: Coefficient partition coefficient for H jCONSTANT(mL/g)

!Default value used Value O.OOE+00.. ... ... . ... .. ...................................................... .. ............. ................. .. .... .. ......... ....... .. . ............. .. . .......................... ... .. ... ... .. ... .. ... ... .. ... ... .. .. ..... ... .. ... ... .. ... .. ... ... .. ... ... ....i .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ..

iC:Coefficient Partition coefficient for C CONTINUOUS LINEAR(Logl0(mL/g))

Default value used

Value Probability

-5.67E-01 O.OOE+00
-4.70E-01 1.03E-02
-3.63E-0 1 3.44E-02
-2.73E-01 6.71E-02
-1.99E-01 9.98E-02
-1.30E-01 1.33E-01
-6.49E-02 1.65E-01
-3.96E-03 1.98E-01
5.94E-02 2.31E-01
1.24E-01 2.63E-01
1.86E-01 2.96E-01
2.51E-01 3.29E-01
3.18E-01 3.61E-01
3.89E-01 3.94E-01
4.64E-01 4.27E-01
5.40E-01 4.60E-01

6.19E-01 4.92E-01
6.40E-01 5.01E-01
7.07E-01 5.25E-01
7.99E-01 5.58E-01
9.OOE-01 5.90E-01
1.01E+00 6.23E-01
1.13E+00 6.56E-01
1.26E+00 6.88E-01
1.41E+00 7.21E-01
1.59E+00 7.54E-01
1.78E+00 7.87E-01
2.03E+00 8.19E-01
2.32E+00 8.52E-01
2.71E+00 8.85E-01
3.26E+00 9.17E-01
4.14E+00 9.50E-01
5.03E+00 9.69E-01
6.32E+00 9.83E-01
8.02E+00 9.91E-01
1.44E+01 1.OOE+00

Fe:Coefficient jartition coefficient for Fe [CONTNUOUS LINEAR(Loglo(mL/g))F(~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~....... .!Coece~ ................ ............................................ OTNOSLN}.RLg0!! .........

Default value used

Value Probability
-1. 1 IE+00 O.OOE+00
9.49E-01 3.45E-02
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1·1!!;~g~~i~:~=J·I~~:~~;~~~~~~!~i~:::,:~·. ,.,~ ... ~ .... ~._=:.' .m·········il·co.~~.! ~T~~/~)···············································..... <w. 

i 1?~~~~I~~~I~~~S.~?mmmmmmmmmj I~q?:??~~??m.m 
'1~.:.~~!!:!~.~~!:1~_.~JI~~::~~.~_~:.~?:_~. ____ .. m._ ... __ ~jl~_ONTI~~US LI~AR(Log lO(mL/g» 

I Default value used ! 
i Value 

-S.67E-Ol 
-4.70E-Ol 
-3.63E-Ol 
-2.73E-Ol 

-L99E-Ol 

-1.30E-Ol 
-6.49E-02 
-3.96E-03 

S.94E-02 
L24E-Ol 
L86E-Ol 

i 2.51E-Ol 
i 3.18E-Ol 

3.89E-Ol 
4.64E-Ol 

S.40E-Ol 

6.19E-Ol 
6.40E-Ol 

7.07E-Ol 
7.99E-Ol 
9.00E-Ol 
LOlE+OO 

1.13E+OO 
1.26E+OO 
1.4IE+OO 

l.S9E+OO 
L78E+OO 
2.03E+OO 

2.32E+OO 
2.7IE+OO 
3.26E+OO 
4.l4E+OO 

S.03E+OO 
6.32E+OO 

Probability 
O.OOE+OO 
L03E-02 
3.44E-02 
6.7lE-02 

9.98E-02 

l.33E-Ol 
L6SE-Ol 
L98E-Ol 
2.31E-Ol 
2.63E-Ol 
2.96E-Ol 
3.29E-Ol 

3.6lE-Ol 
3.94E-Ol 
4.27E-Ol 

4.60E-Ol 

4.92E-Ol 
5.01E-Ol 

5.2SE-Ol 
S.S8E-Ol 
S.90E-Ol 
6.23E-Ol 
6.56E-Ol 
6.88E-Ol 
7.2lE-Ol 

7.S4E-Ol 
7.87E-Ol 
8.l9E-Ol 

8.S2E-Ol 

8.8SE-Ol 
9.l7E-Ol 
9.S0E-Ol 
9.69E-Ol 
9.83E-Ol 

8.02E+OO 9.91E-Ol 

: ~_ .• _. _____ " ___ .w~,_~ .• _ .• ,, •• , ______ ~_ •. _. __ ••• ,, __ ._~.q._. __ .. ~ ____ i .. ~:=~~?L .. _ ......... __ . __ ,,~~~~~~ _____ ,_ .. ! 
:I:I!'~:~?~~!:!~!~!l:! mm: I~~~tit!??~?~~~i~?tf?~~~mm ... .. . ......... ;I~g~!I~~g~~~I.~~~~~??r.g~~(??!m_j , 

:: .•. ·ID'f,ult "Iu, used ! ~~~~~+oo ~~~~~~~Y 
i 9.49E-0l 3.4SE-02 
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1.35E+00

1.62E+00

1.80E+00

1.94E+00

2.07E+00

2.17E+00

2.20E+00

2.26E+00

2.35E+00

2.43E+00

2.50E+00

2.57E+00

2.64E+00
2.70E+00

2.73E+00

2.76E+00

2.82E+00

2.87E+00

2.93E+00

2.99E+00

3.05E+00

3.1 1E+00

3.15E+00

3.17E+00

3.23E+Ob

3.29E+00

3.36E+00
3.45E+00

3.55E+00

3.69E+00

3.89E+00

4.14E+00

6.91E-02

1.04E-01

1.38E-01

1.73E-01

2.07E-01

2.42E-0 1

2.50E-01

2.76E-01

3.11E-01

3.45E-01

3.80E-01

4.15E-01

4.49E-0 1

4.84E-01

4.99E-01

5.18E-01

5.53E-01

5.87E-01

6.22E-0 1

6.56E-01

6.9 1E-01

7.25E-01

7.50E-01

7.60E-01

7.94E-01

8.29E-01

8.64E-01

8.98E-01

9.33E-01

9.67E-01

9.91E-01

1.OOE+00

[Co:Coefflcient iP tition coefficient for Co .CONTIMUOUS LINEAR(LoglIO(mL/g)

Default value used

Value Probability

-2.47E+00 O.OOE+00
1.95E-01 3.45E-02

7.70E-01 6.91E-02
1.13E+00 1.04E-01

1.39E+00 1.38E-01

1.59E+00 1.73E-01

1.77E+00 2.07E-01

1.91E+00 2.42E-01

1.95E+00 2.50E-01

2.04E+00 2.76E-01

2.16E+00 3.11E-01

2.28E+00 3.45E-01

2.38E+00 3.80E-01
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1.3SE+OO 6.91E-02 

1.62E+OO l.04E-01 

1.80E+OO 1.38E-01 

• 1.94E+OO l.73E-01 

2.07E+OO 2.07E-01 

I 2.17E+OO 2.42E-01 

2.20E+OO 2.S0E-01 

2.26E+OO 2.76E-01 

2.3SE+OO 3. llE-01 

i 2.43E+OO 3.4SE-01 

2.S0E+OO 3.80E-01 

2.S7E+OO 4.1SE-01 

2.64E+OO 4.49E-01 

2.70E+OO 4.84E-01 

2.73E+OO 4.99E-01 

2.76E+OO S.18E-01 
i 2.82E+OO S.S3E-01 

2.87E+OO S.87E-01 

2.93E+OO 6.22E-01 

2.99E+OO 6.S6E-01 

3.0SE+OO 6.91E-01 

3.llE+OO 7.2SE-01 

3.1SE+OO 7.S0E-01 

3. 17E+OO 7.60E-01 

3.23E+OO 7.94E-Ol 

: 3.29E+OO 8.29E-01 

l3.36E+OO 8.64E-01 

: 3.4SE+OO 8.98E-01 

l3.SSE+OO 9.33E-01 

! 3.69E+OO 9.67E-Ol 

; 3.89E+OO 9.91E-01 

............. _ .......... _... . ................. ;::; .... ::;: ...... ::;: ..... ::;: ...... ::;: .... ::;: ..... ::;: ...... ::;: ....... ::;: ....... ::::; ..... ::;: ....... ::;: ... =. = .. = ..... = ...... ::;: ...... = .... === ...... ::;: ..... = ....... = ....... =j~:l~~~.?? ...............~:??~~??. ......... ..... ) 
I.~~:g~.~.~~~i~~.~ .............. ll~~ti~i?~ .. ~?~~~.~ie.~t .. ~?~~?..... ....... !l~g~~~<?~.S ... ~.~.~.~(~??~ ?~~!.~!.!... ..J 

Default value used 

Value Probability 

-2.47E+OO O.OOE+OO 

i 1.9SE-01 3.4SE-02 
i 7.70E-01 6.91E-02 

1.13E+OO 1.04E-Ol 

1.39E+OO 1.38E-01 

l.S9E+OO 1.73E-01 

l.77E+OO 2.07E-01 

1.91E+OO 2.42E-Ol 

1.9SE+OO 2.S0E-01 

; 2.04E+OO 2.76E-01 

i 2.16E+OO 3.11E-01 

i 2.28E+OO 3.4SE-01 

, 2.38E+OO 3.80E-01 
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................ ..........
2.47E+00 4.15E-01
2.56E+00 4.49E-01
2.65E+00 4.84E-01
2.69E+00 4.99E-01
2.73E+00 5.18E-01
2.82E+00 5.53E-01
2.90E+00 5.87E-01
2.97E+00 6.22E-01
3.05E+00 6.56E-01
3.13E+00 6.91E-01
3.21E+00 7.25E-01

3.28E+00 7.50E-01
3.30E+00 7.60E-01
3.39E+00 7.94E-01
3.48E+00 8.29E-01
3.58E+00 8.64E-01
3.70E+00 8.98E-01

3.84E+00 9.33E-01
4.03E+00 9.67E-01
4.30E+00 9.91E-01
4.65E+00 1.OOE+00

Ni:Coefficient - Partition coefficient for Ni [NORMAL(Lo,10(mL/g))

S r!Coefficient~~.. .. Pr iin o f cen fo Sr... . ........ ORM AL og .0( L g. .......... ...... ............ ...................... .Default value used [Mean 1.57E+00

Standard Deviation 1.48E+-0
':Coefficient } Partition coefficient for Sr NORMAL(LogO0(mL/g))

Default value used Mean 1.50E+00

Standard Deviation 9.20E-01

IY:Coefficient - partition coefficient for Y jfNORMAL(Logl0(niL/g)

Default value used [Mean 2.90E+0
Standard Deviation 1.40E+00

[Nb:Coefficient jPartition coefficient for Nb ,_ NORMAL(Logl0(mL/g))

D e f a u l t v a l u e u s e d 
f M e a n 8. 7 0E -0 1

Standard Deviation 1.40E+00

i ~ .;..l.o e ..€. ...... ... .... ......... ... ---- ........t.[o .. ..o.ef .c n f. .... ....C........... .. ............. ................................ N O .t.I......... 1- 0 (-/ ) -.....-----
[Tc:Coefficient jattion coefficient for Tc iNORMAL(Log 1 O(miL/))___

Default value used Mean 8.70E-01
Standard Deviation 1.33E+00

[Default value used "iMean 2.65E+00
- -- -Standard Deviation 1.O113±00

CONSTANT(pCi/kg dry-wt leafy per pCi/kg
[H:Leafy Leafy plant concentration factor for H il)

FDefault value used Value 0.00E+00

iC:Leafy - Leafy plant concentration factor for C :jLOGNORMAL-N(pCi/kg dry-wt leafy per

65

2.47E+OO 

12.S6E+OO 
2.6SE+OO 
2.69E+OO 

2.73E+OO 
2.82E+OO 

2.90E+OO 

2.97E+OO 

3.0SE+OO 
; 3.13E+OO 

i 3.2IE+OO 

l3.28E+OO 
i 

I 3.30E+OO 
i 3.39E+OO 
! 3.48E+OO 

i 3.S8E+OO 
i 3.70E+OO 
, 3.84E+OO 

! 4.03E+OO 
I 
i 4.30E+OO 

4.1SE-Ol 

4.49E-Ol 
4.84E-Ol 
4.99E-Ol 

S.18E-Ol 
S.S3E-Ol 
S.87E-Ol 

6.22E-Ol 
6.S6E-Ol 
6.9lE-Ol 
7.2SE-Ol 
7.S0E-Ol 
7.60E-Ol 
7.94E-Ol 

8.29E-Ol 
8.64E-Ol 
8.98E-Ol 

9.33E-Ol 
9.67E-Ol 
9.91E-Ol 

1.50E+OO 
9.20E-Ol 

ilx:.~?~!~~i.~"~!"".";I~~~t~~~~?~?~~~~.~~?~ .. ~?~y,,,, .. mm .. m ................... " ......... il.~g~~~.~.?~.~?~~~?!2. 
t .• I.Default va.~l.ue u_sed : Mean 

; Standard Deviation :=====:::::::;;::=:=m_=., ====_.=====_~ __ .. '''''~'''Wm_~ '. ____ " 

. Nb:Coefficient :I~artition coefficient fc:.:_~_" !INORMAL(LoglO(rnL/g» 

2.90E+OO 
1.40E+OO 

, 
............. _ ... t 

. ...... ...i 

~==========~====================~ 
:/Default value used ! Mean 2.80E+OO ; 

i,T~:C~~r;;;;~-;~;ffi;;~;;~0:-;;=------1I~~~ 
le~~:~lt~:l~~~~~~ ............ ......." i ~ard Deviation .............. ~:~~:~~~. 
ICs:Coefficient 'IPartition coefficient for Cs lINORMAL(Log1 O(rnL/g» 

IID~~'~::~~ '_:-~-~-~==_____-=i=~:::~=-----· ~~~:~.---
il.~:~.~.~.~~ ....... " ..................................... ' I:~.~.~~ ... ~~.~.~~ ... ~ .. ~.~.~~.~~~.~ti~ .. ~ .. ~~~.t~.~ ... ~~.~ ... ~ ......... m •••••••••• l ~?~f~.~~~~~.~l~~ ... ~~~~=t leafy per p~i~~ ... l 
:!Default value used .. IIVal~e . O.OO_E~O~ ... 

ilC~ieafy - .. m]~;;~~?~a~~~?~~~~~~~i~·;~·;~~·~?~!?r~· ....... mmll~?g~(?~~~~(?~i~??r~~~tl~~tt ?::. 
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................. ......... .. ............. .. ........... ........................... ......... ........ ............. ................................... ..... ...... -................. .l c g s ~ ! .......................-........... .. ........ ....................................... -. .... ...................____......__................................p ~ ilk soil)

Default value used Mean of Ln(X) -3.57E-01

Standard Deviation of Ln 9.04E-01

[ LOGNORMAL-N(pCi/kg dry-wt leafy per
Fe:LLeafyLeafy plant concentration factor for Fe JpC,.g soil)

Default value used . Mean of Ln(X) -5.18E+00

Standard Deviation of Ln 1.34E+00

p oLOGNORMAL-N(pCi/kg dry-wt leafy perCo:Leafy Leafy plant concentration factor for Co pCi/k, soil)

Default value used Mean of Ln(X) -2.43E+00

Standard Deviation of Ln 1.55E+00

NLLOGNORMAL-N(pCi/kg dry-wt leafy per
Leafy plant concentration factor for Ni

___________ pCi/kg soil)

Default value used f.Mean of Ln(X) -3.38E+00

Standard Deviation of Ln 1.16E+00

LOGNORMAL-N(pCi/kg dry-wt leafy perDr:Leafy Leafy plant concentration factor for Sr pCi/kg soil)

IDefault value used 1IMean of Lx) 5.88E-01

Standard Deviation of Ln 1.34E+00............. ........... ............ .. . .. . ........ ........................... ........ .............. ..... ..... . . ........... .... ..... ........... ............... . .1 3 E 0 .. . .

,LOGNORMAL-N(pCi/kg dry-wt leafy perfY:Leafy [Leafy plant concentration factor for Y
_______________ _____ ___________pCilkg soil) ___

IDefault value used [Mean of Ln(X) -4.20E+00

_ _ __ jStandard Deviation of Ln 9.04E-01

Nb:Leafy p t concentration factor for Nb I[LOGNORMAL-N(pCi/ka dry-wt leafy per
Leafy..b:L y plant concentratonN jpCi/kg soil)

Default value used Mean of Ln(X) -3.91E+00

Standard Deviation of Ln 9.04E-01
. LOGNORMAL-N(pCi/kg dry-wt leafy per

Tc:Leafy Leafy plant concentration factor for Tc .pCi/kg soil)

Default value used [Mean of Ln(X) 2.25E+00

_____________ -Standard Deviation of Ln 9.04E-O1i ........ ........... ... ........ .... .. ...... ........... .... ............... ............ ..... .................... ...................... .................................... .. ........... ................ ........-..... .... ... ... ..................................... ...... ......--..............9 4 z....
I OGNORMAL-N(pCi/kg, dry-wt leafy per

Cs:Leafy Leafy plant concentration factor for Cs [LOiNoil N
______________ _____________________________pCi/kg soil)____

IDefault value used Mean of Ln(X) -3.19E+00
i.... ........ . ...... .. .. ....... .... ............ ........ ...... ........ ........ ................. ... ............. ........ S t n a d D .i t ° f L ................ .1 2 E 0 . ..... ..

pnt cr CONSTANT(pCi/kg dry-wt roots per pCi/kg
H__Root__ plant concentrasion factor for H_ _soi

[D e fa u lt v a lu e u se d R oo............. V a..u e ................ ... 0 0 E+.0 ..........................................................

LOGNORMAL-N(pCi/kg dry-wt roots per
C:Root Root plant concentration factor for C. ~pt.i/kg SOil)

[Default value used Mean of Ln(X) -3.57E-01

Standard Deviation of Ln 9.04E-01
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.
iID~f;~I~~~I~~~~~dmill'...... - ------. '-' .. _ .. _ ... _ ..... = ...... = .... = ..... = ...•.•. = ..••••• = ..••.•. =.· ••.•• =.:il~:':::~~~-

F=======:1================:!i Standard Deviation ofLn 9.04E-Ol 

E~~fY-- -l~Y-~~~' '~n"n~~~'~' fo' F; l~gi~~:AL-N(PCilkg dry-wI leafy pe, 

-3.57E-OI 

lIDe .. f.a.u ... I.t v .... al.ue. used ; .~~~~-:~ Ln(~;-' -5.18E+OO 
i Standard Deviation of Ln 1.34E+OO 

!I~~~~.~;;~i---·- ,ILeafy plant conc~ntrati~:' f~~~·~; ~o~ ~o : LOGNORMAL-N(pCilkg dry-wt leafy per 

,.irD~e~fa~u~lt:=:V~~~·;u~e=u~s=ed=;=--~J=-===========~==:::::.:;;m:r-' ~""s:=~:::::~:::::g~:::::'·~f=o~:::::.I~=_(x=) :::::-:::::'. ====::::-=2:::.4=3=E=+=OO==1 

F=======;;================:!! Standard Deviation of Ln 1.55E+OO 

.
•. JN~:L_e:fY ......... _ ... ,.,1, Leaf~p;:::'c~ncentration ;:~::~'for Ni ! LOGNORMAL-N(pCilkg dry-wt leafy per 
~~~~=== __ 7_.==, .. ~:I:=== ... = ..... =====_======::::::::::.==========dl~p=C=iIk=.~= .. s=o=il=)==================~ 
ilne. fa. UI .. t valu. e. used .-........ -.- - {Mean of Ln(X) -3.38E+OO 

1.16E+OO ! Standard Deviation ofLn 

I LOGNORMAL-N(pCilkg dry-wt leafy per 
J pCi/k~. s.C?il) 

i Mean of Li1(X) 5,88E-Ol 
! 

, •.. , 
.• '/DefaUIt value used 

..... ! Standard Deviation of Ln 1.34E+OO 

il;~~~:;;'- 'l~eaf~_:.la~t conc::~;~i~:;~~~~;';~;;""'-i ~g~::~:AL-N(PCilkg dry-wt leafy per 

!IFrD~~~f,~~~t.~-~~a~iu:'::e'::--:'::us::=:e=;d:==::::..::================!T::,~~ ~~~'ion of-Ln - -:~o:~~ 

IPrIN~b~·· .. ~:L~'····e:=:·a=-f·~··;==······=· .... ··=m ... = ... ···':'·····=·····::::Uil:~L:e;.;;;.a=f:y:p:la:n:t:c=o::::n:c:e=n::::t:r:at=l:::' O:~:::::.=f=·:::~C:;::··:::'~::::·::::~r::::·=::::£·=··~:;::··::::·~·::::·=·~::::·=··~=··:::: ::::HI: ~=g=i::::;~=~=~:::~=il=) ::::AL=-N::::::::(P::::C::::iIk=g::::d::::r::::y-::::w::::t:::le::::a=fY:::: :::p::::;er:::::::::

H 

,.,.
, .•. 'ID. efault value use'd ' I Mean of Ln(X) -3.91E+OO 

IfS~ta~n~d~ar~d~D~ev~i~at~io~n=o=f=L~n~=~9~.O~4~E~-~O~1 =JI 

ilrl~~c~·:==·~~e~a:::f~;=· .... =·: .. '=······=· .. ··~··· :=" ::::'" '=:c;:: Ir~L=···::::·~=:=~:::f=Y::::···=~:::·~=···::::;=~::::n=···=·~:;:: .. ·::::c=o·::::"::::'~'::::'c::::::"'=e::::::' =n::::::t=.r::::.·a= .. ·::::t=~_=·'~::::· .. =~=···=f=a=···=c=t=o=···=r=···=£::::::o=··::::·.~=···=T::::···=C=···=···=··~~·~~~od=J ~g?~~:AL-N (pCilkg my-WI I,roy P" 

;.i/D~f .. a.";-.I .. t value uS.'ed I Mean of Ln(X) 2.25E+OO 
Standard Deviation of Ln 9.04E-Ol 

-3. 1 9E+OO ,.!I·.D.·.e'.·f:~l~-v~lue us;d -j Mea~ ~~~n(X) 
F=======;r===============:!i~S~t~an~d~a~r~d~D~e~v=ia~t~io~n=o=f=L=n~==1~:=25~E~+~O~O~::::!1 
F~~~~ m_j~::;:;:::,:;:~ ;::;:;fO:_~ ····················i CONST ANT(pCilkg dry-WI mots P" pCilkg , 

!11~~..,Jt_"";"'_'''~ - II, .................... _ _ _~I~_ .. _..._OO()~+OO___ i 

1~:Root .. 'I~~~t~~~~~~~~~~~t~~~i~~~~~t~r~~~= ................11~~~~:AL-N(PCilkg dry-wt roots per 

IID'['U][ "I u, u;~d 
............................................ , ........ . 
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i Mean of Ln(X) 
1 Standard Deviation of Ln 

-3.57E-Ol 
9.04E-Ol : 



[ i LOGNORMAL-N(pCi/kg, wet-wt roots per
Fe:Root [Root plant concentration factor for Fe ,piNoilw

______________________________________pCi/kg soil)

Default value used Mean of Ln(X) -7.78E+00

Standard Deviation of Ln 1.25E+00

LOGNORMAL-N(pCi/kg wet-wt roots per
Co:Root Root plant concentration factor for Co

______________________________________________pCilkg soil) _____ __

[Default value used Mean of Ln(X) -4.20E+00

Standard Deviation of Ln 1.19E+00
[Root plant concntration f N i LOGNORMAL-N(pCi/kg wet-wt roots perNi: Root ntainfactor for Ni {pik ol

Ot~~~ p~iksoil) ______

Default value used Mean of Ln(X) -3.86E+00

Standard Deviation of Ln 9.16E-01

Root plant cS LOGNORMAL-N(pCi/kg wet-wt roots perSr:RootRo ln concentration factor for Sr piksol
I _______ -- I pCi/kg, soil) _ _ __ _

Default value used Mean of Ln(X) -2.59E+00

Standard Deviation of Ln 1..3413+0

)ILOGNORMAL-N(pCi/kg dry-wt roots perY:Root 'IRoot plant concentration factor for Y LOGNoi l p
______________ ______________ _____________ pCi/kc, soil)___________

Default value used "Mean of Ln(X) -5.12E+00
Standard Deviation of Ln 9.04E-01. .................. ..................... .. . . . ........ ................................... .. ..... . ........... ........... ................ ......... ............ ... ....... .. ........... ..... ........... -.......... ..... .............................................. ...........-.-........---

[.LOGNORMAL -N(pCi/kg dry-wt roots per
Nb:Root Root plant concentration factor for Nb [LOGNoil N

_____ _____ ___________ ___ ____ _____pCilkgc soil)___

Default value used [Mean of Ln(X) -5.30E+00

_______________________________________ Standard Deviation of Ln 9.04E-01
.......................................... .............................. .................. ...................................................................................................................................................................... .,S a d r .ei t o o L .............. 9 0 E - . .............

i, i LOGNORMAL-N(pCi/kg dry-wt roots per
Tc:Root Root plant concentration factor for Tc [Lp gNoi l p

_____________________________________________E__ C/kg soil) __________

Default value used [Mean of Ln(X) 4.05E-01

Standard Deviation of Ln 9.0413-01.............. ..... .............. . ........ ..... .................... .................... . ........... ........... ................. ... .............. .................. . .............................. ..... ............. .. ..................... ................... ............ ..... 9 .4 ..9 ....... ...... ...
i, {LOGNORMAL-N(pCi/kg, wet-wt roots per

Cs:Root Root plant concentration factor for Cs [L /gNoi le
____________________________________________ pCi/kg soil)

Default value used [Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 1.4 1E+00...................... ................. .................. ......... .... ... .............................. .......... ................. .... ..... ..... ........ ...... ......................... ..................... ........ .....n a dv a i ...................... ........................ ............... ......... -...4..... ..- ..............
Ft t t H[CONSTANT(pCi/kg dry-wt fruit per pCi/kg

H:Fruit ',Fruit concentration factor for HIsoil)

rDefault value used f Value O.OOE+00...... ...... ............. .... .................................................... ............... . .... .................. ..... ...... ................. ... ... .. .. ..... .. ... . ........................ .......... . . .. .. .. ......... .. ... .... ....

C:Fruit Fruit concentration factor for CLOGNORMAL-N(pCikg dry-wt fruit per.. ..... ...... ............ ... ...... ......... .............. ...... .. ... ........ ............................. .................................................... ......... ........... ... .................... ....p.. .. ..... ... ... ...... ... ... ................. .............. ......... .............. ... ...... ..............
Default value used Mean of Ln(X) -3.57E-01

Standard Deviation of Ln 9.04E-01

[Fe:Fruit F concentration factor for Fe LOGNORMAL-N(pCi/kg wet-wt fruit per
..................... ... ............ ...... ................ .. ... .. ................. .. .............. .. . ............... ... ... ...... ... ... ... .... ... ... ... ... ............ .... ...... ...... ... ... ... ....... ... ... ... ... ...........s.. .... ... ... ...... ...... .... ... ... ... ... ... ... ... ....... ... ... ... ... ... ... ... ... .... ... ... ... ... ... ... ... ...

Default value used '[Mean of Ln(X) -7.78E+00

Ij Standard Deviation of Ln 1.25E+00
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Fruit iLOGNORMAL-N(pCi/kg wet-wt fruit perCo:Fruit Fruit concentration factor for Co [LigNoilw
__________________________________________________ IpCilkgy soil) ______

Default value used Mean of Ln(X) -4.20E+00

Standard Deviation of Ln 1.19E+00

Fruit cniLOGNORMAL-N(pCi/kg wet-wt fruit per
Ni:FruitFruit concentration factor for Ni pCikg soil)

Default value used fMean of Ln(X) -3.86E+00

__i_ Standard Deviation of Ln 9.16E-01
" i LOGNORMAL-N(pCi/kg wet-wt fruit per.

Sr:Fruit Fruit concentration factor for Sr LigNoil)w f
_______________________________________________pCilkg soil) ___________

Default value used Mean of Ln(X) -2.59E+00

Standard Deviation of Ln 1.34E+00
i i OGNORMAL-N(pCi/kg, dry-wt fruit per

Y:Fruit Fruit concentration factor for Y IL kgNoild
_____________________-______ _______,______ pCilkg soil)

FDefault value used Mean ofLn(X) -5.12E+00

I Standard Deviation of Ln 9.04E-01

Fuit ccLOGNORMAL-N(pCi/kg dry-wt fruit per
:Nb:Fruit Fruit concentration factor for Nb 'I

____________________________________________ ipCi/k- soil)

Default value used [Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 9.04E-O1.. . ............. ....: .......... .. ........ ........... .. . .. ... .. ..... ... .... ........... .................... ......... .................. ...................... ....................... .. -.t n d r ........... o ...n ....... ................... .9 "_ . E .. ! ... . ..... ............

[TcFruit [ t cLOGNORMAL-N(pCi/kg dry-wt fruit per
i Fruit concentration factor for Tcpikol

[Default value used Mean of Ln(X) 4.05E-01

I -- -- -_ "_ _ jStandard Deviation of Ln 9.04E-01il .......................... ... .. .... .... ...... ............. .. ................. ................................................................... ........ ... .. ... ....... ....... .............................................._ -.......................... -- ........................ .......... . .. ........ -.........................
[Fcr LOGNORMAL-N(pCi/kg wet-wt fruit perCs:Fruit,~~Fruit concentration factor for Cs ipik ol

rui acorpCi/kg soil)

Default value used [Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 1.41E+00
C1(ONSTANT(pCi/ko dry-wt -rain per pCi/kg -

H:Grain Grain concentration factor for H COsp d t e
________________ ~ ~ s ____ oil)_______

Default value used qValue O.OOE+00
................... ........ .... ... ......... . .............. ...... ............... ............... ... ......... ... ... ... .... ... ... ... ... ...... ...... ... ...... ......... ... ...... ... ...................................... ..... ............ ................... ........... ..................... .......................... .............. ............ ........... .... .............. ..... ............... ..... ........ ....... ...

C:'Gralin rai concentration factor for C LOGNORMAL-N(pCi/kg dry-wt grain per
....... ... " .................. . ................ ... .................. ................ .. ........... .................. p. s............) ............ . ....................... ........... .............................................
Default value used Mean of Ln(X) -3.57E-01

Standard Deviation of Ln 9.04E-01. ....... ............................. . .. .. ....... ... ........ .. . ... . . S ta n a rd.ev ia io..f.L... ... .9... 0 - ! ..... ..... .. ............

[Fe:Grain FGrain concentration factor for Fe LOGNORMAL-N(pCi/kg wet-wt gain per-- - - pCi/kg soil)
..................................... .. .. ... ...... ............ ......... .. ! . . ........ ........... ....................... .. ........... ................................. . ... .... ..... .................... ........ .... ................. .. ...... ...... .. ... ... . . ... . .. . ......... .......... ....... . .. .... ....... ..........

Default value used Mean of Ln(X) -7.78E+00

Standard Deviation of Ln 1 .25E±00................ ....... ........... ...... . . . ..... ..... . .. .. . . . ....... ...... r ......... .... ..... ....... 1......... ......_ _. .... ...... ..... . 2 E 0 ................ .....- ........

cLOGNORMAL-N(pCi/kg wet-wt grain per
Co:Grain [Grai concentration factor for Co n ... .

_____________________________________________pCi/kg soil)

!Default value used [Mean of Ln(X) -4.20E+00

Standard Deviation of Ln 1.19E+00

68

'/sr:Fruit .~ ... -. ,IFruit concentrat~o:-;::'t:~'~:~;r . I LOGNORl:l1\L-N(~Cilkg wet-wt fruit per. 

rr_~_~~~.~.~~_==~==~.============================~l=p=C=Uk==g=so=i=l)====.================~ 
.. ,'Default valu~-~;~'d- I ~ •• : i Mean of Ln(X) -2.59E+OO 

i Standard Deviation of Ln 1.34E+OO 

!I~-~:~Uit ~ .. ~ .. -.-.-.. -"Fruit concentra~~:':';::'::~;:~-~""-"" i LOGNORMAL-N(pCi/kg dry-wt fruit per 

·IFrD~e::;fa::=u~lt:=v:::a=;:l:::ue:::.·:::us:::;~d:='''-:::'':::'-'~'-:::-;;::''-=:::-=-==:::':::''::: ... -:::-:::::;-.:::::; ... = .. -=-.~-.=. =···:::···= .. ==:::=:d-:F~=C=e-:=n;;;;;;$-o;;;;;;sf=oL::::.il~:":;)(;;;;'~::':·;;;;;'--=-=··:::::;--=·-===:::_=5:::.1=2=E=+:::O:::::;O==1 
..J~tandard Deviation ofLn 9.04E-Ol 

·/'~~':';;:i~ _ ... _:~ .......... m~:._,/;;:i:··::~::~t;:ti:·~···~::~:;~:;~... I. ~g~~~~AL-N (pCUkg dry- w~"f;~;~'~~;"""" , 

-3.57E-Ol 
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LOGNORMAL-N(pCi/kg wet-wt grain per
Ni:Grain Grain concentration factor for Ni p kgNow tL pCi/k soil)
Default value used Mean of Ln(X) -3.86E+00

Standard Deviation of Ln 9.16E-01

LOGNORMAL-N(pCi/kg wet-wt grain perý.r:rGra in riconcentration factor for Sr ,C _gso) ................

____________ ________________________pCi/kg, soil) ______

SDefault value used Mean of Ln(X) -2.59E+00

Standard Deviation of Ln 1.34E+00
cnnai fcof irLOGNORMAL-N(pCi/kg dry-wt grain per

YGrain concentraton factor for Y PlpCi/kg soil)

Default value used Mean of Ln(X) -5.12E+00

Standard Deviation of Ln 9.04E-01

sII FiLOGNORMAL-N(pCi/kg dry-wt grain per
f~b:Grain _____ 1Grain concentration factor for Nb pCi/k, soil) _

Default value used [Mean of Ln(X) -5.30E+00
Standard Deviation of Ln 9.04E-01

i! LOGNORMAL-N(pCi/kg dry-wt grain perTc:Grain Grain concentration factor for Tc soid a

[Default value used [Mean of Ln(X) 4.05E-01I: Standard Deviation of Ln 9.04E-01

LOGNORMAL-N(pCi/kg wet-wt grain per
Cs:Grain Grain concentration factor for Cs pCi/kg soil)

[Default value used [ Mean of Ln(X) -5.30E+00

ff oStandard Deviation of Ln 1.41E+00

H:Beef IlBeef transfer factor for H , .NT(d/k)

Default value used Value O.OOE+00

IC:Beef -Ieef transfer factor for C COSAT(d/kg,)

IDefault value used 1Value O.OOE+00

IFe:Beef , Beef transfer factor for Fe __ CONSTANT(d/kg)

-Default value used Value 2.OOE-02

ICo:Beef ]Beef transfer factor for Co _ _ CONSTANT(d/kg)

Default value used - Value 2.OOE-02 -

Ni:Bee Beeftransfer factor for Ni - fCONSTANT(d/kg)-
Default value used __ Value 6.00E-03

Sr:eefBeef transfer factor for Sr jFCONSTANT(d/kcg)

Daefault value used _______ aue 3 .OOE-04 __

Y:effeef trnse fatoorYCONSTANT(d/k-g)

Default value used -1[Value 3.OOE-04
N b..B eef ... Beef transfer factor..for N b .......... .............................. .................CO N STAN T d g ...................................
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·.,... ,t . . ..... I LOGNORMAL-N(pCilkg we~~~t~~i~~er i.: 

iFN=i=::::G:::r::::~::::i:::n=_===,_=_ .. ~!I?=ra::::~n=_ . .:;;:.~=~~= .. ~=.~=~=tr=a=tio=n=_=~:::: __ ~=to=r=t=o=r =N=i====:::jl pCi/kg soil) 

-3.86E+OO 

9.16E-Ol 
' ....• IDefault value used 1 Mean of Ln(X) 

I Standard Deviation of Ln 

.' 

! ... '/:=s=r= •• =G=r=a=lo=n=====r:I,====--:::::---:::--··:::::-·'·-='·""·'--=-=:::-·""---:::-"-=·"-=-"=----=-=====il LOGNORMAL-N(pCilkg wet-wt grain per 

.JIG~ain .~~~centration fac_t~~ for Sr ipCilkg soil)_ _. ___ _ 

J Mean of Ln(X) 

: Standard Deviation of Ln 

-2.S9E+OO 
l.34E+OO 

·"", .. '.I.Y:Gralon fiG . . f .c y I LOGNORMAL-N(pCilkg dry-wt grain per -,.' ram concentratIOn actor lor .. __ ~__ ..___ .. i p-~ilkg soil) 

.,.:.:.FID=e=f=au=l=t =va=l=u':::':e=u=se=d==================, Mean of Ln(X) -S.12E+OO 

; Standard Deviation of Ln 9 .04E-O 1 , 

· .. , .• ,'IDefaUlt v.a.lue used l Mean of Ln(X) 
1 Standard Deviation of Ln , 

4.0SE-Ol 

9.04E-Ol 

! LOGNORMAL-N(pCilkg wet-wt grain per 
i pCilkg soil) 

-S.30E+OO 

.J 

JIDet'aUlt value used ; Mean of Ln(X) 

! i Standard Deviation of Ln 1.4IE+OO 
!1'H;B~'~f""-""""""""""""""""""".. jIBee~·~an~·~e~~~;.~~;:· for H .. mmmmm ... m ..... m.m !ICONS~~~(~~;;······································.............. . ........... , 

irl~=.~= .. ~=~u:::!=~.=.~.=~!::: .. ~:::== .. ~::::~e::::.d= ... =::.=== .. :::: ... ::::._ .. = ... = ... ::: .... :::_ === .. =.=_ .. = ... = ... = ... = ... =.m.= ... = .... = .... ==.=: ..... Jr~ ..................... ~.~~'~~:??~~?? .. '- - m ............... m .. 

·rl~::::::= .. !J;;:;;e= ... ~=!::::: .... = .. ::::: .... :::: .... ;;:;; ... :::; .... ;;:;; .... ;;:;; .. :::;i:.!:il ~::::_~::::: ... ~::::~.:::::tr::::an:::;s:::;fe:::::r=fa:::::c=to=r:::;t=or:::;c========IC;?~~!~!\~~~!. ..._mmm_.m .. 

ilDefault value used I Value O.OOE+OO ' 
'tF· =-"'--"'--=-=-=-===::::;;::r==============::j -====-----------------------.! 
.IFe:Beef :IBe~f tran~.~erfactorfor Fe . lIC~NSTANT(dlkg) 
F=========~==================~ 
ilDefault value used 11 Value.. 2.00E-02 

r===================~ 
ilCo:Beef . ilBeef ~r~ns~~:!a~:~r f~r <?o ~ICONST ANT(dlkg) 

llDefault value used 1.~.m .. m .. ~:O'~~~02.m ...... m ..... . 

il~!:~~;;i=::.~: ... __ :~··.::lI~~~.f .~~~.~~~.~ .. ~~:t~:.~?: .. ~L .................. _....... .......... _IIC;g~~!.~!.~?~¥~ ............ __ . __ . __ ... __ .... ........ .. 
,IDefault value used ... ________ ._... .. !I Value' __ 6.00E-03 

. II~E:~~~.fm.mm J l!:i~~!r.r.~~=.~~r.!~c;r.?r.~?r.~r.. m ...... mm ml Ic;<?~~! ~!~~~.~).m .. 
ilDefault va:ue ,used Itv~~,~e ~,~? .. ~~'~_~~wnw __ 
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Default value used Value 2.50E-0 1

Tc:Beef . eef.ransfer factor for Tc !ICONSTANT(d/kg)

Default value used IValue 8.50E-03

Cs:Beef - (Beef transfer factor for Cs . FCONSTANT(d/kg)

Default value used Value 2.OOE-02

lHzPoultry poultry transfer factor for H _ _ CONSTANT(d/kg)

Default value used Value O.OOE+00

iC:Poultry (Poultry transfer factor for C _ CONSTANT(d/kg)

(Default value used Vau0.OO13±00
........ .... ... ....- ....................... ....... . ...... -...... ........ ....................... ...... ...... ...................... .... . .... ........ ....... ..... ... ............... -o .. o o.............. ... ... ......... ..... ..... ..

Fe:Poultry (Poultry transfer factor for Fe .CONSTANT(d/kg)

Default value used Value 1.50E+00

Co:Poultry oultry transfer factor for Co ONSTANT(dkg)

i Default value used Value 5.OOE-01

INi:Poultry (Poultry transfer factor for Ni _ CONSTANT(d/kg)

(Default value used fSValue 1.OOE-03

SrTPoultry transfer factor for Sr ONSTANT(d/kg)

Default value used I( Value 3.50E-02

Y:Poultry - Poultry transfer factor for Y CONSTANT(d/kg)

IDefault value used Value 1.OOE-02

Nb:Poultry f Poultr transfer factor for Nb 1 CONSTANT(d/kg)

(Defaul value used - Vle3. 1 OE-04.......... .. .....-'+ -.- -. ... ... ...................... ...}r ..... n s fe..... a ct..... .. f or... c ............ ... ... ........................ .... .CO N S T ... d- g,.. ... .. ....... ... ................................................ .
]Tc:PPoultr y olrtrnfrfcofoT CNSAN(d/kg)

IDefault value used "Value 3 .00E-02
Cs:PouitrY ( !FPoultry transfer factor for Cs 4CONSTANT(d/kg)

SDefault value used Value 4.40E+O0
LI:Milk (Milk transfer factor for H I CONSTANT(d/L)

IDefault value used, I Value 0.00E+00
SC:Milk ~ilk transfer factor for Cs gST T(dL)

(Default value used (Value 4.40E+00

Fe:Milk . Milk transfer factor for Fe - CONSTANT(d/L)

Defausedvae sedValue 2.50E-04

Co:Milk ( Milk transfer factor for Co 9CONSTANT(d/L)

Default value used lValue 2.50E-03

Milk Milk CONSTANT(d/L)
INi:ik .Milk transfer factor for iOSATd)
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!IDefaul~~~i~~used .qmjf~ alue 2.50E-O 1 

!I!~·=.~~~!·································· ....... ·.· .. 1 I~~~i.~;,~;~.i~~i.~~~?~:i.?:!~. . ...•• ·· •.•••. ·•· ••••••••••••••••••••• · •••••••••• ;I~~~~!~!~?~~! mmmmmm ••••.............. m.m.·mm":".·.···.·., 

ijDefault v~lue used mm~"_'_~_' • "'." •• "m_. __ ._._,,. _J'm~ _____ ._~~~:.~~_. __ .~._"_.,,_. __ ., 
i Ic:::~:~~~~ mm.ll~:~~t~~~~~~~f~~t?r~?~~~mm .. mmmm] I~? ~~!~!\~~!mm . 
ilDefault value used .. _______ .-JF

1 

V;;::;a;::;l::::ue====;;::;2:::.0;;:;~=E.::::-:::?m2:::m ======; 

i;::l~=' :=P=o=u=l=t~:::y=_=_ ==::;:;;.!~lp=o=~]:;::.~:=~=tr=a=n=s£=.~:=_!=~=:t=~r=£=o=r::=H=_::=_ ::=.=====:llcONST AN.!_~?~g) .. ". __________ m_ .. 
. IDefault val~e used '. . .. _0'·' . . :1 Value O.OOE+OO 
!/FC=::=··~="?=···~=-i=t~=y;;;;.;.·m;;;::~.=~.=~.~=:,m_=m.;;;;;;~j'Fl~;::;~;;:c;~I;:::~~:=~=m~:;;,:;;··~=~s""'·~;,;:;:.r=m.~=.~mc=t=?!:;::,:.~:~=··.~;;;;;;: ;;;:;C:=.=. ===:::_= ... ]I~~~!i~~~.:: ___ ~~.~~:~~:_~m_ ... m···_m_' __ -__ m] 
:IDefault value used .mmmmm:;j~m q O:??~~O?mm . 
:1¥~~~?~i.i~;; ••••••••• ··•··· •• ·•·•· •••• · •. , •.... ·IF.~=?;;;;;;~I;;;;;;tr=X=tr;;;:; .... ~= ... ~.::::~£::::;;::;.~ .. =.~~;;::; .. :""to=r:;;;;:;m~o""r;;::F;;:: .... ~.:::: .. m .. "" ...... ;;:: .. === .. "" .. m.= .. m.= ..... =;I~?~~!~!(?~~!m .mmmmmm ... 
ID~fault value used il.:ralue _ .. 1.~O~~?~ ___ ._.w. 

lI.~?:p.~u)t.::y JPou,ltry tra~~.~er f~_:~or_~<:r __ ~o. iICON$T~T(d0.~) .. 
:jDefault value used :1 Value 5.00E-Ol 
iINi';p~~it~;' .................. ·Jr;~~i~;_~r~nsfer_~~.~:t~.ri~;··~i ... mm··························jl~~~~(dlkg) ·· .... ····.·.·mm'.· 

ijDefault value us~d" .m,m"m,m, ... ...mm" !/ ~,~:?OE-03 m ... mm"'" 
il~~i~~~ii~;;-mll~?~lt:~t:~~~~~~!~c~orf?:~:. ... IF 11~;;;:;g= .. ~=S:::!:::~:::m_ .. :::'-_:::!=~d;;;;:;/k:::g:::2=mmm====.m::::::mmm:::: .. ' .. ':::.: ..... :;:; ... --:::::: ...... =. .. :::::: ..... :::::: ....... ::: ..... ~J 1 

JI~D~e~fa~u~lt~v~a~lu~e~u~s~ed~=r===============d!1 Value 3.S0E-02 

llx:~~~~!EX" mmm'JI~?~l,t~~r:~~~~~~f~~t?r.~?~~ ...... mJI~?~~T.~!S?~~!', .. . i 
"l 

ilDefault value used II~ l.OOE-02 
IINb:Poultry jIPOUlt;~"'t:_~n~fer factorM~or Nb ~:II:=c:::O:::N:::S::=T:::AN=T:::(:::d:::~=~:::) ========= 
'Default value used [I Value 3.lDE-04 
il!~i~~~!~~ym~m~--:~~,··· ••...••. ili~~~r.~;m~~~;?~ __ f~;. __ i.;;!;~' __ ~?;i~.m.m.m ... --•... -.':.~ •. __ m--,----:--~m···.:il~mi~i(~i~~~ ...... m... .. . ... ' ....• __ .•••• m'm~. __ ~~~~~,:~~ __ ...... 

ijDefault value used. . ____ m',Jly~!~~m. ____???~-:?? ____ ,q ____ " __ m __ ' 
,IC;Miikm~m .. :1~il~~~;~~f~:!acto~fo: __ C. ____ ._ J;::IC:::O::=N::=S:::T:::AN=T:::(:::d:::fL::=):::. ======:::_:::_:::' = __ =..1

1 

,IDefault value usedm"jl,~,__m?:??~,~.?? 
il.¥~;M~i~·······················m iIMil~'~~~~f~~'i;~t~;f~;Fe .....................••.....•...•.••.•• :.,' .... -jIF-~:::::g::::: ... ~= .... ~:::-!::::::~=----,::::::-!=.c;;:;;?-::::~=),= .... -= .. --.=,"'========;1 
,IDefault value used mmm ., mmm .. 'mmm ... · .. ·......mmmm 'm ..... ··m It~ ____ 2.50~=04 

;'~o:Mil~ __ " --'.~. -- IIMil~ transfer __ ~~~t~r ~o:_ C~ ______ .______ II~ONSTANT(dfL) ____ . _____ __ 
tD::ault value _use_~ __ ,_.. ___ "mm __________________ .... __ ••• __ .____ __ _________ "' ___ .,_,_~, ____ ,,,,,j~ ____ . __ , __ 3~~~=?~ .. m ____ • ____________________ • ______ _ 

,I~i __ :,~il~,, ___ ... , ______ .. jl~i,I~. tr,:~~~er:f~':tor_~?:.~i __ .. __ . __ m __ ••• __ i'~O~ST.~,T.~d~~, .... __ ,...... . .. m .... .. " __ ,,, •• __ 
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WDefault value used Value 1..OOE-03
. .S r :M ilk . .. i. tran sfer factor for.S r ..................................... . .......... O N S T . T.. d............ . . ...........................................................

iDefault value used 2i.Value 1 .50E-03

iY:Milk . . Milk transfer factor for Y SrCONSTANT(d/L)

Default value used . __ ~ Value 2.00E-05
Nb:Milk .. Milk transfer factor for Nb . . CONSTANT(d/L)

• • .• .~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~..... ... .. ... .. . .. ... ..................................................... -.................. .... ......2 . .0- 2..................... ..............................................

Tc:Milk f Milk transfer factor for Tc ].CONSTANT(d/L)____
Default value used Value 1.50E-02

Cs:Mi. k Mi.k..ransfer factor for cs .CONSTANT(d/L)

fDefault value used [Value 7.OOE-03

H;Eggs MEg transfer factor for H J€ONSTANT(d/kg)

D~efault value used Value O.OOE+OO

~Default value used ] Value 0.00E+00

• .. • ~ ~ ~ ~~~~~. . ...... . ........................................................................................................ .................... ..................................... -. -.........................................- ....................... ......................................

FCeEggs_ _ Egg transfer factor for FC CONSTANT(d/kg)

Default value used Value 1.30E+00

Co:Eggs ........ g transfer factor for Co .. . .. CONSTANT(d/kg)

aDefault value used Value 1.OOE-01

Ni:Eggs Egg transfer factor for Ni I CONSTANT(d/kg)

D efault................................................................ ................................................ . ......... - .......... E ............................................

SrE.ggS Egg transfer factor for Sr (/. .. . . .

FDefault value used Value 3.OOE-01

.Y... E g g s ..... t sf..... ........ .... ........................ ........ .E . s..... . fa r . . . .. ....... . ... O N ST A . T.g ) ..... .......... ......................... ................

=Default value used ii Value -2.00E-03

Nb:Eggs jEgg transfer factor for Nb __ CONSTANT(d/kg)

Default value used Value 1.30E-03

Tc:Eggs E.g transfer factor for Tc B CONSTANT(d/kg)

.... ................. ... .. ... . ..... . .. .. . . . .. . .. .. .~lu .. .. . ........3 "0 0 E+- ........................... .... I .......... ............... ..........
Dealtvlu sed Value 3.OOE+OO

Cs:Eggs jEgg transfer factor for Cs 11CONSTANT(d/kg)

FDefault value used [_Value 4.90E-01
---- - --- CONSTANT(pCilkg wet-wt fish per pCi....-Factor Biaccumulatlon factor for H i fish ..

......... .. .................. .... ......... ....... ........... ............ ... ....... .... ..... .. ... .. .. ..... .. .......... ............. ... ......... ...... .. .. ... .. ... ... .... .... . . .... w a e r .. ...... ............. ............ --.... .......... .... ... .. .... ... ...... . ...
JY:Egs trnsfe factr fo Yater),

Default value used Value 1.OOE+0O

C:Factor E-Biaccumulatin factoror r C in fish CONSTANT(pCi/kg wet-wt fish per pCiIL
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,ID~f~~l~~~l~~~~~dmmm ... mm.mmmm...mmmll~~~~.~...... l.OOE-03 ...... mmmmmm 

il~~~iY.!~i~ ··········....m mm l I~~l~~~~~!~~f~~t?~!?~?~.. ....m ...mm._m.mmJ I~g~?!~!~?~). ......m 

!~ID~e~fa~U~lt~v~a~lu~e~u~s~e~d=::;:::==============::::'=1J1 ~ ... 1.50E-03 
ilY:Milk ilMilk transfer factor for Ym.II~?r--r?!~!S?~) mmm_._ .. __ . 
i,rD:;;;;;··~::;:;f~:;;;;;·~:::'it:;;;;;·····~::;:;··.~:::;·~:;;:;···~::;:;····~:::··~;;::~d:;;;;;·"·':;;;;;"'·::;;:"··':;;;';"· ;;:: ...... :;;;;; ...... "" ...... ::;:; ...... ::;;: ..... =::; .... =::; ..... = ..... = ... _:;;;;; ...... ::;;: ..... :::;: ..... :::;: .... = ..... :;;;;;.m.;.:;;; .... ::::.: .. :;;;;; ..... ;;;;; .... ;::;;.~;.:;;;. :::: ..... ::: .. = .. ===""11 V~Lue 2.00E-05 

i 

.......... l 

1~1~=b=:=Nti=·I=k=====i~IM=l=·lk=tra=~=s=fu=r=fu=c=to=r:::t=o~=Nb=.=.= .. :::: ... =_=_= .. =_==.~JICONSTANT(&L) 
'IDefault value used :1 Value 2.00E-02 
!IT~~Mi!i~·········-· .. · ····,/~ii~~~~~f~;·f~~~~;f~i~~·· .. ··-·······-· · .. il~o~s~~~(~~;~··-·· .. ··· 
i'?~~~~'.~.~~'.~~~=~~.m.m . . ..mm' m...m :, Value 1.00E-02.. ..m ... m .... 
,I~~:~!~.m.j I~~l~m~a~.s~~~!~~t?~~?~.<=:~ .. iICONSTANT(dlL) 

. .......•.......... ~ .. -.•......•... -...... ~-.-............................................. ~.~ ... ~ ...•................•..•.•...........•....••..• _ .... _... . ........................ ~ 

i 
......... J 

['Default value used ." o· jlValue. 1.00E-Ol 

l[~~~j·g~g.~ .. ~.·~·:.~~.~~·~= ... ·.~.li~~;:~~;!.~~;.i~;~.?~:i~;.~~·.·::·~ ... .............. m •• _ ......jl~.!~~~~~~i···: ... :···.·_:~· .... · ••• ~~··· ..... ~.· .................. 1 

11?=~~~~~m~~~~:' used m.m.... mm 'm"m. . ................. mmjl~_ m~:??~~?_~om 
ily:~gJ~~.. .mmm .. ll~~~.~r.~~.s.~~~.~~~~?~.!?I" .. y.... . ....... IIc:?~~!~!\?~~~. . ........ mm............. . ....................... l 
·I~ef:::~t value used JI ~ 2.00E-03 
'/Nb:Eggs :/Egg tran~fer f~ct~:.!or_Nb . !/CONSTANT(dlkg) 

:I~=~~~lt.~:~~=~~=~ ................................................................ II.~. ......... ............... .....J:~?~~?~.. ...... ... ...i 
lI.Tc:Eggs n~~~!:~s!eI" f~cto~!~r!c. ~ Jrl~=O=N=S=T= .. AN="' .. =. =T=(d=Ik= .. =~)= ... _=========;JI 
.IDefault value used mm........................m ............mm..mmmm.Jl~m.m .. 3.00E+O?... ... 
·I~~j~gg~..mm .JI~~~r:~~~~~!f~~t?~~?~.c:~m..mmJr:Ic::::?;;;:;.~;;;;;;S;;;;;;!::::ANT:::: ....... :::;: ..... ::;:; ...... ;;;;;;\d;;;;;;/=.~:::~)::;:; .... = ...... = .... ========I 
IIDefault .~alue us~~....... .".w_.............................. ._ ... ;I~~ ... _~ ... _~~9E-Ol_ .... _._,_,~. __ ..: 

[I.~.:.~.~.~.~.~.~ .......................... , .............. i 1.~.i~~C~.~.:~I~ti.~.~ .... ~~.~t~~ .... ~~.~ ... ~ ... i~~i~~., .•.................. !I~~~~~:~(.~.~.i~~ .. =~t~=t ... ~:.~ ...• ~.~.~.~.~i~ ........ i 
IIDefault.value u:~d ..... _, ... , .... _, __ ..... , .. _ ..... _ ..... _.~~_~ __ ....... _ .... _ ... JI .. ~._~ ..... __ ~ .. ~ .. :~?9 __ , _____ J 
.I~: .. !f~ctor .. JIBi~acc~~?:~~~t.i.()~_~~c; .. t()::,!or~_~~ fis~:ICC~NST ANT~~Cilk~_ w~:~,.~tw~:.h P~.:' PC=~._ .. J 
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i { water)

Default value used atue: 4.60E+03

.CONSTANT(pCi/kg wet-wt fish per pCi/L
fFe:Factor Bioaccumulation factor for Fe in fish

... . .. ............ ..... w a te r )

.FDefault value used [Value 2.OOE±03... ..u..................... e d............. ...... ..... ................. .. ... ... .... . ..... ... ... .......... . ............................................... ... ... ........................... 0 .0 + _ 3 ...... ............. ........................................ ........

i. i'CONSTANT(pCi/kg wet-wt fish per pCi/L

Co:Factor Bioaccumulation factor for Co in fish [ Nw a T w t eI ______________________________________________________ jwater) ____________

Default value used [Value 3.30E+02.......to ... ......... i n fa to ... in ........ ... w ater).. ..N T N T p i k ....... ...... .... ......i/ ....

[CONSTANT(pCi/kg wet-wt fish per pCi/L
Ni:Factor Bloaccumulation factor for Ni in fish aer

Yr:Vactor i Boaccumulation factor for Sr in fish ... {CONSTANT(pCi/kg wet-wt fish per pCi/L
.rwater)

JDefault value used Value .5OOE+01

N'YFactor i Boaccumulation factor for Nb in fish CONSTAiNT(pCi/kg wet-wt fish per pCi/L

........." ...................................... ... ..... ... .......... ..... ............................... ....... .... ........... ......................... ...... .... .......... ..... .... . ..... ..... ..w t r . . . . . .... . ........ ...... .. . ... .... ..... .. ....... . .. ... ......

fDefault value used iIValue 2.00E+02'KCONSTANT(pCi/kg wet-wt fish per pCi/L
Csb:Factor Bioaccumulation factor for NS in fishefaut vleudwater) 2

[D-efault value used ____.(ale ____ ___

~CONSTýAT(pCi/kg wet-wt fish per pCiIL
_____________ [Bioaccumulation factor for Tc in fish

FDefault value used ____250_0

:CONSTANT(pCilkg wet-wt fish per pGi/L[Cs:Factor B___ [Bocumulation factor for Cs i fish

IDefault value used i:Value 2.OOE+03

Correlation Coefficients:

Summary Results:
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!I~r~t;~~ =r,:~;;~;~,~:~~___ il~~~FANTc~iIk~~~;:~fuh~;;~ciJLl 
IDefaul t val ue us~d"i I'v~;~~---m-.mm~.~-~~:;;................ ..... ----: 

.!Default value used .. m ... m:!V~;~~·mm;.~;~~;~ .. m.m m' 

'IDefault value used ··:·.:·jl_~~;~~····'··'·················'··········· ..... ;:;;~~~;........ '_""""m"_ ... 

iITC:FactoriE,~,cc~n f~~O~oc Tc m fi~"-- il~~~;TOO(PCilkg ;';t-wt fi,h pe,-;;CiIL ' 

'!D_~f~~l~"~~i~~ "~sed . . ..... mll·V~;~~···m-.m._.m ........... ;:~~~~;.~m ...... m .... · __ .mm .......................... · .m.! 

... II.cS:Factor rlBioaccumulation ~ctor for Cs in fi~~m ........... l.:I< CONSTANT(pCi/k~ wet-wt fish per pC ilL lt .. _'m_ _. jl:vater) 
ilDefaul~ value us~~ _,__ _ _m __ • m __ ~~~·.":~:"'JI Value. _oW 2.00E+03 

Correlation Coefficients: 

j("lm=·=-.. = .. -.. = ...... ·=·· .. = .... =·· .. = .... ·= .... ·= .. ====== .. ·=· ...... ; .. f, .... ·= .. ··= .... ·= ...... ·= ...... ·= .... ·-= .. ·-= .. ·=-.======= .. -= ............................ Correl~ti~~" 

... .m~~~~~~~~~~ne .... _, ........=~_~~meter Two Coefficient 
; KSDEV:Permeability 1 pBDEv:parameter "b ,,'- .ilr~O=3=5===mm= .. -.=-.. m= ...... = .. -===::::: 

.: Probability . b b'l't .. l ro a II y i . j :ID f'O'1 -.' I ...- .. ,., ., ., __ 0. • ... -.-. -... _' ___ m' ... ....--J __ mm_m ___________ ,_! 
i .. _~.~!:l.tv.~y~_ll~~~ F=====~~~==.= .......... =-.. --.... E-....... -~ . .... = ..... :::=::_ .... _== .......... =_ ....... = .... __ m= .. _ ... =. __ ... = .... = .. = ..... = ...... = .... -.= .. ~ 
NDEV P lBDEV:Parameter "b" 'Ir-----------~ 

. : orosity Probability : Probability ! -0.35 
il·~~!~.~i.~~~·~i_~~.·~·~~d._ '.m •••••• _.:·························· - .......................................... ,.................... .. ··········· .......• mm .. _ ...... ! ................... . 

Summary Results: 
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90.00% of the 109 calculated TEDE values are < 5.19E+01 mrem/year.
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.15E+01 to 5.36E+01
mrem/year

Detailed Results:
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value

Concentration at Time of Peak Dose:

Soil Concentration Water Concentration'Nuclidel
(pCi/g) (pCi/g)

ý3H 2.21E-02 2.10E-02

14C 1.56E-01 1.91E-10
.• .• e ........... ... .7 ? E 0 ................................. ........... .? ..: 2 g .... ........ ............ ............. .............. .............. ... ..

'5F e- F 1.3 -O .... .. .2 ........-....4..59Ni -7.48E-01 1.18E- 10

61Co 7.82E+00 1.31E-196 3 N i ... . ........... 9 ! .+ O .1 ... .. j .4 2 E -0.8 ................................. .........................

90Sr 4.38E-03 3 .37E-16

190Y O.00E+00 3.34E-16__

94Nb ,2.31E-03 [7.30E-15
99Tc 7.64E-04 2.19E-10

Ptws Do3.39E-07 116.28Es30 )

Pathway Dose from All Nuclides (mrem)

All Pathways ADrinking] Surface ElSecondaryIrrigation
Dose Water Water En Ingestion_ _

5.36E+01____ 4.35E+00 1.41E-06 1.50E-07 4.85E+01 6.25E-04 13.55E-03 1.30E-06

Radionuclide Dose through All Active Pathways (mrem)

All PathwaysNuclide Do................ ............... ........................................ .... . ...... .......................... .• s ............ ......................................
.3 .... ..16... .: 32E-03....~~~~~~~~ ... .. ... .. . ... ................ ............................. ................ ....................... ............................ .......... ........................ ...........

F14C _ 7 1.04E-01
if55Fe _ 4.20E-04

59Ni i12.07E-03
16Co9 .5.26E O1l
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90.00% of the 109 calculated TEDE values are < 5.19E+01 mrem/year. 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.15E+01 to 5.36E+01 
mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

1N" -l~-d' i. -S-oil-C~~centration I Water Concentration I 
i uc I e I (pCi/g) : (pCi/g) i 
l " ~".- - . -.: { 

!13H !12.21E-~2 ... JI~·lOE-02 ! 
!114C '11.56E-Ol '11.91E-IO 

11.~~_£~ ______ II.~:·?·~!?;9.! ....... _ ··!Ft~=:?'.=?'J?=.-~.=?'~= ..... ==·=·····=--··=··· ... ""'i-····I 
!IS9Ni iI7.48E-Ol :11.18E-IO 

il~Q~?:-,17-·?i~~Q.g::::·-.... _ .................•••••••••• j[FX·=i=i~=;=i?=:·=:=::=:~.=:= ••• · ••• ~= .•••••••• =-:-:::::;:jl 

il.~~.~~._ .......... ! 1~: .. ~ .. ~.!?~9.} ..................... II.!:~?~=9.~ ...... _ ............. , ..... _. . ............. 1 

1122~~.,~J[:±}.~~~ ,13.37E-16 F===============I 
11~._jO.OO~~OO i[i~? _____ J 
il.~~~_jI2.31~:93 iI7}OE-15 
'199Tc '17.64E-04 iI2.19E-IO 

il}.~~~;·JI~ .. : .. ~.?~_~9?_...... ........ · .......................... i 1.?:.?~~=~9 
Pathway Dose from All Nuclides (mrem) 

J 
i 
j 

............. ; 

Radionuclide Dose through All Active Pathways (mrem) 

L Nuclide_ .. j _ ..... A~I~~ 
!I?~ ...........................11?:??§.~9~..._....._ .................. ! 
1I14C _'_.'_.00.._ I[Q~l_ .. , .. __ .. ___ J 
!ISSFe _ _ ____ .. _ JI~.20E-04_ 
il?9Ni :i=12.=07=E=_O=3=====:::::i1 

II ~qc::() ............ .................... ..... .... ... .... . ......! I~:??§.:r:q} .. ............ .............. ................ ... 1 
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p

j9OY 4.2E-01

,194Sr jl8.OE-02

j-99c [1.30E-03

]ALI Nucliýdes j536E+

Dose from Each Nuclide through Each Active Pathway (mrem)

Ncid ADrinking grSutualeSecondaryrNuclide DAgricultural surface External Inhalation Inge Irrigationo
. . .r... ... W a te r .. ............ ............. ........ _............ ... i ._.................. . .._ g es_ _o n_. . . . ....

13H 6.2-03 1.2-714E9[~o+03.94E-10 1.95E-08 [57E7-- -- --.... ..... . ............ ........ ......... ........... ... 8 4 -. ..... ......... .. . = 1 .........

14C 1.04E-01 1.4 -[3'.4 -1103-69.31E-08 14.61E-06 23E1.{4 c .......... .... . .....0 4 E -0 ... .... ... ..................•.. .................. : _ E 0 1 . . E 0 ...... ..... 4 . !.E 0 ... ..... .. ..

55Fe 4.19E-04 9.02E-28 4.09E-26 F.OOE+OO 1.18E-07 1.31E-06 2.38E-27
59Ni 1.89E-03 1.14E-14 2.39E-14 O.O0E+00 5.78E-07 2.22E-06 3.02E-14

60Co 13.77E+00 _1.63E-21 [1.12E-20 4.85E+O1 4.59E-04 2.79E-03 6.60E-21

63Ni 6.29E-01 ,3.78E-12 F8.04E-12 0.OOE+00 1.63E-04 7.41E-04 1I.O1E-11

1Or 8.13E-02 2.22E-1 2417 1 1.47E-06 I.6E-06 18.73E-06 5.9E-179 0 r .. . .......... .8 ...1....E ........... ... .............. .. :........................ .. .... ...34 E -1 7 ........1.4 E 0 ...... 0 8.7 3_.,) ......... ... 9 E 1 ..........

90Y 4.15E-03 166E-18 8.74E-19 F466E-05 1103E-08 6.53E-07 4.28E-18...... . .......... 4 " 3 E 0 4 ........ . i . 1 E - .., . I Z -. _. 5 4 ..- ..0............• . ........4 .-0 ... ............. • ....4....... ....... .............. .1.. 0 E. -...1 ........... .
94b 4.63E-04 F2.41E-17 F.17E-16 f9.54E-03 27E0 .4-7 10E1

99T..c..E.03 .........3.E... .................48E.!... 5.1.O..E-!.4....4.67E o8 ...........1..... 09.. ............. 5 E 08.......... 19292E

134Cs 3.48E-07 i2.12E-31 ,9.33E-3o l.18E-o6 ,3412 .2.99E-10 1.50E-30
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Dose from Each Nuclide through Each Active Pathway (mrem) 
~ ................... _ ......................................................................•. _ ••...•........... _ ......•. _ ... _ .•. _ ............. _ .......................................................................... ······.···v·············· .. ····•····•···•···•·····•·•·· ......... __ ..................................................................................................................................................... __ ...................... _ •.......... _ 

:1 N l"d: A "I I; Drinking: Surface :~E I : I hIt" : Secondary, I" " ! 
inc! e, , gncu tura [ Water ,Water :1 nxternal: n a a IOn I Ingestion i rngatlOnl 

ll~_~_'.'_m_:_; l§ji_~;9~~_::jl~:2~§~Q7._::i li:~9~;9?'_J 19;Q~§_~Q~11~·?~§;i9_::j li:?~§~g8.:~--_, I~_:ii:~;Q?_, .. : 
,I.~.~~ ................ ___ .' 1.~_:9~}?=9~ ................... ,_ ... _!IL~~!?=~}_ ... JI .. ~_.: .. ~~~~_.~ .. ~_m: I.~_:Q.?_~~Q?j I~:~ .. ~~~Q~ __ ........ II~:.?~.~~Q?_ ...... ! 1~:.3..2_~=l~ .. __ i 
il~~_!:: ____ J~:_!_~-04 __ JI9,:02E-28 !1~9E-26 tI9:00E+OO il1.18E-0711.31E-06 J2.~81?_=?? , 
:1~2~ ____ J~~~~E.:9~ . il1.1~E-14 j2.39E-14 !lg·OOE+OO Ils.78E-Q7 iI2.22E-06 :1}·02~.=~_~ __ 1 
1~Q~~_it~~~Q.,_JlL63E-21 111.12E-201[£~~J4.S9E-04 . JI~..:72~-=-~~ ____ ,!I?:.?g_~~ 
!1§}~~ __ .. _. __ I,~~_:Q.I._, __ JI~~~~~I~:Q~~1.~19.:QQ9.:tQ.<ull.63E-04 iI2~~1}~.=Q~ ___ , __ :ILQ!E.=!_1 I 
;I~Q~E ... m,i 1~:~}~=Q~_mjl~:~~~=}2' I~:~~~=}?mi 1~:~?~=Q?Jt~~?_~~=g?mJ 1~:2.3.~~_Q?mmmmi I~:~~_~=~?m. ' 

il~~~-=~;~:~!li~i~liit:;;~jl~::6~II~tJl~~~::~li~~t~ 
·I~~?:'t?mm_I~:?g§=Q_~_mJ I~:~~~=~~mm' I ?:~g~~}~i I~ :?2~~9?mm' 1~:~~~_=Q~m: 1~~~?~~Q?m: 1~:~~~=.l?_mmm . 
il!_~,~_C~, _II~:~~~=Q?,._._,JI~:_!,?£~,~! J 12 }~~~Il,: 1,~E-06 II~.:,~_± E.:.! ~ ._._' 12. ~,~E- ~Q ___ ll_:?Q~=3Q __ 
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9

DandD Residential Scenario

DandD Version: 2:1.0
Run Date/Time: 6/30/2008 7:36:31 PM
Site Name: EFI

Description: Analysis of potential dose from nuclides not discounted for resident
FileName:C:\Documents and Settings\Marty\My Documents\DnDRes3.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 142
Seed for Random Generation: 8718721
Averages used for behavioral type parameters

External Pathway is ON
Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is ON
Drinking Water Pathway is ON
Irrigation Pathway is ON
Surface Water Pathway is ON

Initial Activities:

Arealofde Distribution
Nuclide Contamination (m2 )

[13Cs UNIMIED CONSTANT(pCi/g-)

Justification for concentration: Percent total KValue 4.83E-03
152Eu UNLIMITED ;;CONSTANT(pCi/g)

kus ~foct r~f concentration: Percent total -- Value 4.09E-04
J u s t i fi c a t i o n...... c o c e t a i •: ~ r e ! v o ! l ... ... . .. . .. ............. .. ....... V a u .. .. ........ ......... .. .. .... . 4 . 9 - 4 .. . .. . .. .... . . .. ... ... .. ...

154Eu j IUNLIMITED _ _CONSTANT(pCi/g)

EJustification for concentration: Percent total J Value 5.4 1E-04
...... ........ ...... ..... .................. ........................................... •. ............................................ ..................... .... ............................. ............. ............................................

rlsEu NLIITD ~ CNTŽT(pCi/g)

.1Justification for concentration: Percent total Value 2.04E-05

.239Pu UNIMTE fOSTANT(pCi/g)
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DandD Version: 2: 1.0 
Run DatelTime: 6/30/2008 7:36:31 PM 
Site Name: EF1 

DandD Residential Scenario 

Description: Analysis of potential dose from nuclides not discounted for resident 
FileName:C:\Documents and Settings\Marty\My Documents\DnD_Res3.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 
Nuclide concentrations are distributed among all progeny 
Number of simulations: 142 
Seed for Random Generation: 8718721 
A verages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secondary Ingestion Pathway is ON 
Agricultural Pathway is ON 
Drinking Water Pathway is ON 
Irrigation Pathway is ON 
Surface Water Pathway is ON 

Initial Activities: 
~=== ....... :::;; ....... :::;; .... -= ...... ;;;;;;;.-= ... ==;;;;;;;'F" = .... :::;; ....... = ...... = ...... _;;;;;;;_ ... ;;;;;;; .... _;;;;;;; ..... _:::;; ...... = =···=·······=·····;;;;;;;······:::;;·······;;;;;;;·······F··· === ..... = ....... = ...... ;;;;;;; ..... :;;;: .... = ...... ;;;;;;; ...... = ....... = ....... :;;;;;; ..... ;;;;;;; .... _.;.;;;:._ .. _= ....... ;;;;;;; .. _.== ..... ;;;;;;; .... ···:::;;·······;;;;;;;······=·······;;;;;;; .. ·_·====1 

1;::1:=.,M= __ ==N;;;;;;;U;;;;;;;c=li;;;;;;;d;;;;;;;e==_._= __ :::::;l conta~~:t7!!!_~m2) II __ ~~~___ ,M_ ~ist~i~~_~ 
ill~?~~ .. _ : 1~~E~J?l?...... __ . __ JI<:?.!'!.~! ~~p<:i(?!...m...._ 
ilJustification for concentration: Percent total II Value 4.83E-03 
~~~~~~~~~==~J~=~'=_=_=_==_============~I 
j:=IJ=~=4~=_ u==_.=== .. ==!.!.:il~==IM=IT=E=D=====ijl~~~~!~!SE::j!~_) ____ ~ ______ .. ___ .. _.m._J 
ilJ usti ficati~~. ~?:.c.?nc::~~.t:.a..t.i.? n.:.~~:.~~.~t .. t?t.~~.m..... ...... ...[ l~m.mm........ ... ~:9?~=~~._._._ .. __ ....... _ .... __ _ 
l!?_~.~u _____ . jl~~ITED li=lc=ON=S=T=~= ... =T=\?=Cl='jg=) =--='=========i 
IIJ usti~~.~ti?~_~?:. concentr~ti?~:~~I"~~?~t?t~~m __ .._J I~_... .. m . ... . ...m~ .41 E-04............ 

11!??~~_mm.m ... mm._ .. mm Jl~~!.!~l?", .. mm _ ._.JI~~~~!~T~~Ci/~~m _._ . . mm m.J 

!IJustification for concent:.~ti?'~':_~M:rcent total···· ... m_ .mil_~~._.~~~._.~~~ij~~._.~~~.·· . __ ~mm~.~m'_:"'-d 
:1~~2;Pml! .. __ ... m .... _...Jl~~!:r:J?l? m_m_. m II~g~~T~T(~~y~!._ .. m ,.mom __ • __ " "'''_'Mm, ' 
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ut. . .. . .for concentration: Percent total I V1 5.801E-05
k u s t f ic ti .1-1..... .. .................... ..... ........

Chain Data:

Number of chains: 5

Chain No. 1: 137Cs
Nuclides in chain: 2

Chain
NuclideChi

Position:

1-37C-s 1 177. ..............

[137m7Ba Implicitt 7

Chain No. 2: 152Eu
Nuclides in chain: 2

i Ingestion! Inhalation Surface 15 cm
nalý CEDE CEDE Dose Rate Dose Rate

Factor , Factor Factor i Factor(Sv/Bq) i(Sv/Bq) ((Sv/d)/(Bq/m2) ((Sv/d)/(Bq/m3))i

.r l. 3 5E.0 8... ... .. . ....... .......................... .......... ..... ................ .. ...........
O{I0.O0E+0 O.00E+OO 5.06E-11 _____1.48E-12

L..... ..................... . ......... ... ........ ................ .... ................................ ............................................ ........ ........... ... ................ .. ..... ........................... .... ........................ ............. .......... ... ........ ................. .. ....... .................. . ................................. ... ...... .. ..............

Ingestion Inhalation Surface 15 cm
Nuci. Chain . Half First Fractional Second Fractional CEDE CEDE Dose Rate l Dose Rate

Position Life Parent Yield Parent' Yield

.1...2 . ... .... ................... 7 9 .................. .;. .. .. . .. ... d)/(B q / 3))
15 ,2 ............... 23,94E+,61, 0 9 2 ,4"34E-08 1.01E-06,0E+00 0

Chain No. 3: 154Eu
Nuclides in chain: 1

... ... .... . ................... ...... ........ ... .... .... .. ....................... ......................... ............................ .... .. ............ ...... .... ........................................ ... ..............n ha...t.... ............................ ....... ............. ..... ......... ..... ..... ..... .... .........................
Ingestion Inhalationý Surface 15 cm

Ncide..... Chain [ Half First Fractional Second Fractional, CEDE CEDE Dose Rate , Dose Rate

Position Life Parent Yield Parent Yield Factor Factor Factor Factor

........... -................ ......_ _ _ ........ .S/ ) ... ~ q (Sv/d)/(Bq/n ) ((Sv/d)I(Bq/m~)F5 .213
j14E,,o ,FL... 321+o _,_j ~ .S-977E3E:-0S,[1.02E-10 13.04E-12

Chain No. 4: 155Eu
Nuclides in chain: 1

Ingestion. Inhalationý Surface , 15 cmn
Chain Half First Fractional Second Fractional CEDE CEDE Dose Rate Dose RateNucide• Position' Life Parent. Yield Yield Yield Factor Factor Factor Factor

____(Sv/Bq) I________ /)/B/m)((v/)(B/------------- 1 -.------ _-------- -- .- - ... . i.2[ -.... .s. .q2 8..qi~~~lSS~~~~-n~ 11 !.1+0i i {43-0I.2E-0 {5.10OE- 12 '18.42E-14
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Justification for concentr~tio~:~~~c~~t.t?tal .... ...............................!ty~l~~ 

Chain Data: 

Number of chains: 5 

Chain No.1: 137Cs 
Nuclides in chain: 2 

Chain No.2: 152Eu 
Nuclides in chain: 2 

Chain No.3: 154Eu 
Nuclides in chain: 1 

S.80E-OS 

·8········· __ ············ ...................................... [ijI. ..........-.. .... ,... Ingesti~~fI~halation: Surfa~~-~····ls~~-

N rd Chain Half First Fractional Second Fractional CEDE! CEDE: Dose Rate Dose Rate 
uc I e Position Life Parent Yield Parent, Yield ; Factor I Factor I Factor . Factor 

, : (Sv/Bq) I (Sv/Bq) «Sv/d)/(Bq/m2)) «Sv/d)/(Bq/m3)) 

:lis4Eu·.:r=ti:,=··=· ='13·.21E·~~~~il·' J"'" J. ]! ,!?.:.~~§;:Q.9·!!7.73E-08..Jt~:o~i~·~-1O- .. 1!~.04E~ii'-

Chain NO.4: 155Eu 
Nuclides in chain: 1 
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Chain No. 5: 239Pu
Nuclides in chain: 14

Ingestion' Inhalation Surface 15 cm
N i Chain Half First Fractional Second Fractional CEDE CEDE Dose Rate Dose Rate
Position. Life Parent Yield Parent Yield Factor Factor Factor Factor

, _i___ _ _ ............ . (Sv/Bq) (SvfBq) ((Sv/d)/(Bq/m 2)) ((Sv/d)/(Bq/m3))

[j239Pu ji 1.9E0II9.56E-0 V 1.16E-04 [3-17E-14 1l.31E-16i • 2.. .. .!2 5 E 1 1 ...... 1 .. ... 07 7 ..... .... ..... . .-.19 - 8 3 E 0 ..1"2......1 ................. ... 3.... . 24E-..........:235I 2 25E11 10 0 .E-83.32E-05 1.8-11 13.24E-13

2 h 3 1-6E 0 2 ...... 1 0 ...... 0 3.65E-10 F2.37E-10 '1 1.60E-12 1.68E-14
231Pa 4 .20E+073 1 0 02.86E-06 13.47E-04 35E1 .0E1

223Fr • 1c [ ...... 5s 0~o-.0138 __l l___2.33E-09 !11.68E-09 14.88E-12 8.74E-14

227Th 6• 1.87E+01i5 0.9862 i0 :0 1.03E-08 4.37E-06 8.94E-12 •2.29E-13
223R 7 .-1406 1 5. 0.0138 1.......78E-07l2.12E-06 11.11E3-11 .. 2.67E-13

! •• ..... . ... ........ [1 ................... ... ...... • ........................ O.O 0E+0 0.0 E+00...4.4E -12..1. 3E -1
lit: 7 1 -~~~ -r 0.00E±00 0.00Ej+00 _____ __

2l9Rnmpici71 7` F___ - '___4.74E- 12 r3E1215Po i 7 1 E0 F0E+000 FE+00 1. 1E-14 4.30E-16

I~m p lc ........ 1.... ... 1 [ I ... 1 ............ ] .6E - ........... ... 7

li lc j7 Ii .[ ....... 1.00E+00!o.OO00 3.96E-12 Ir1.1OE-13
jlllPo I JIm1i:t!_ 17 10.0028 !_ • __,•1• j.-OOE+±00[0.00E+00 L6.57E-13 .11.94E-14
I2.07 ..Ilm .il 7. 0l.. 9972...... o o.E . ooE- 3.25E-.13 18.19E-15

Initial Concentrations:
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value

JSoil Concentration
Nuclide (pCi/g)

1fl37Cs j4.83E-03

137mBa 14.57E-03

152Eu. . .. . . . ...1 .5 .. d ................................ .. . .............. . .. ~0 ........... ..........,F............ ................... ........... .............................. .............. ................... ....... ..
;152Gd OOEO.! .4 u ... ... .............. .................. 5 : . .. 0 4 ......................... ........... .. .... .. .... .......... .............................................. ................

Il55Eu j2.04E-05
.1... E ........ ................ ............ -} . E- 0.5.. ..... ................. ...... .................... ..... . ......................... .... ... ....................

239Pu [15.80E-05
235U 10.00E+00

231Th O.OOE+00

231Pa ,0.00E+00

227Ac 0.00E 0 ..
223Fr , 0.00E+.00
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Chain No.5: 239Pu 
Nuclides in chain: 14 

~_,~~'_'_·Oo/.~ ..... Y.~~, .• ,~.~~~~~,,=~~~~~~_, ___ ~~'m.Nm~~~~=NNNH.V ____ ""'~._._'~'·.'N~_-_.~='A.~~N.~ ____ ~"=N.,~,=""= ~ ~ ~ iB: !~; : . : . Ingestion; Inhalation; Surface 15 cm 
: Nuclide: Ch .. a~n:. H~lf ! First.!.F.r.a~tionar .. secondiFr.a .. c .. t.i.o ... n ..... a ... I.I .. CEDE I CEDE ..... 1. Dose Rate . Dose Rate : : PosItion: Life I Parent YIeld i Parent YIeld : Factor I Factor I Factor Factor 
•• ______ • _; __ ._J __ . ; ___ , ___ "" _.,' JSvlBq) ._~~~.~L,~ i(Sv/d)/(Bq/m2

)) ,((Sv/d)/(Bq/~3)) 

il~~~J.>~mmj I~m.mm. 1?:???:t:9?i I.mmmmilmmmmmmmmm ... : I....mm! L ....... 1?:??§~g?J tI:I?§~9~mm 1~:I??~}~mmJ 1~}~?~I?..m.J 
i I~~?~m .. j I~mmmm'.; 1?:??§:t:1..~i IL.... IImm...m.: 12,mj [gmmm.J 1?:.~.?§~9?J 1~}~§=9?J 1~:~~.§~JJmm... .. j I~:?~?~}?., __ ... j 
;I~!~ .. _' I~m'm"_w.'_."" IL2§~QJ 12 ,~~ .. i 1~,,'w,. __ .. ___ J 19, ___ . .: 12"",m .. _,.,_,,-' 1?~?E::~Qj 1?1??~~g . .J IL§gE~,!?_~j IL,~~!j~ __ .w.~: 
il~.~!.J:'~ ..... , I~ .................. ,m .. ' II .. :,?9?:t:2?i I?...................... 11.1 ........................................... 1 Ig ............. , ............. 1 19m ... mmmmmm .. ' 1?:??§~2?J 1?'.:~??~9~ ... m.' !?:.??§::.1~m .... '.mm ....... , .. ,ll.?:.?O§=!.~ .. m.' .... mm.m.,j 
11~~2~~mll? .. 'm. ,.I?:???:t:9.~, I~,.J l!mm.mm"m..IQ.,m"j 19o_om ...... m .. m 1~.:?9?~9~.J IL~.~?::9.? .. J IL.~?l?~2~ .. oo.ooom_; I~:?~,l?~!~moo ... _...l 
·1~~_,I~E!~~~ll. ___ :1_5 __ J9:.9_~~_.J1 JI" H?·33Em09111.6~Em09 !1~·88EmI2118.74EmI4 
'I~~?!~ .. ' 1§.mmmJ 1!:.~??:t:Q~J I?mj IQ:????mmJ Igmm) 19mm ...... mmm! 1!:9.~?=g?J 1~:???~g?J I~.:?~ E~}.?m"m.,J 1?:?2l?~I?.mmm. . ... J 
.I~~~~~ .... I? ...! 1.~:I_~l?:t:9.}J I.~.....'.m.: II., .......... ,.! !?,..,.J 19:Q.I3.?".,J 1~:~?§~9?J 12.,:~.~§::9.,6.j 1~:L!l?~}}., ..... ,..ll~:.??~:-l},., ....... .J 
il~19R!ullrr:~!~5:~d .. _.. __ ,17 ,J~ ......... , ... , __ Jl ___ .. JI. ___ ,_wmowww,._J9·0Q§2"00119·00E+o,O i[{74EmI2 111.33Em13 .' 
i I~~.?~?i I~~p~i~~t: I. mi 17m.m ILm.mll.mm! I'" .. mmmmmmm' ~ 12:Qg§:t:9.9,! 11:?!?::~~"mmJ I~:?g~=}?.".m .... j 
!I~ !~,~~ ,oo I!~pl!~i~ .: L ._. __ ,JI?..... .. ' 11.., .. ,....._m . .: 1...., .... .1 L, ... m .. , .. mmoJ 1.!:.~??=}gJ 1?.:? .. ??::2? ... J I~} 8l?~,!?'....m .. ,j 1}:?§,l?~,~,3.mm .. '... ..I 
ll211Bi JI~pIi~!"ul '17 ilL ,I H.... a~1.00E+00~19·00E+OO 113.96E-I2 iI1.10E-13 
il211Po IIImp}L0~--' :17 ilo.0028·1 n ___ .. J9·00E+ool[~~JI6.57Em13 it~~ ___ : 
; 1.~~7!1 ...... I!~pr.i.~!,~, I" ... , ......... _ ..... J 17,..".: 19,:9.2?~., __ ..... j 1 ..................... , .. .1 C .................. , ..... ! 19.~gg~:t:g9l [q,:99?,~QQ,: 1~.:.2?,§=!? ..... , ... "., ... j 1.?~!.??~J~ ... , ... ,mo_ j 

Initial Concentrations: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

;1 Nuclide Soil c~:~~~~ration 
limes JI:=4.=83=E=-O=3====~===~ 
il137rnBa _"" ___ , ..... ,!I:=~;=57=E=-O=3========1 
!I~?~~':l.. m' 1~:9?~~9~m.m . . ..mm] 
il152Gd Ilo.OOE+OO ! 

Ili.~.~~~':: •••• :m ...... m ••• ·i 1~:~i§;9~' ......... m ... m.mm ......................••••••••••••••••••••••••••.................... 

tl.~ .. ??~.~ .........m............... .1 1~:9~1.?=9,?mmm .m........................ . .................... , ....... . 
!1239Pu 115.8oE-05 .. __ ! 

il235~, .. ,_w_ ._ .. , ....... JIO.:90§+OO _,_ ........... _... _moo... ._., ___ ..... .. 

11.~1~_w ... __ w."_ .•• "wJ IQ·.QQE.:':gg_ww .. _ .. ww ... ,.w ........... ,,, .. __ •• _ ... __ • __ .. , .... _ ......... 1 
:1~_~ ..... " __ , ..... __ ,IQ:g~~~~~ .. , .. w .... __ ~ .. _ .. __ ~._ •• ~ 
11227 Ac :IO.OOE+OOm.mi 

11~~~~imjI9:99~~99.m.m·mmmm ... mm 
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223Ra( fOOE+O(O

1219Rn 0OOEO

211 Pb O.OOE+OO
;21 1Bi O.OEO

]207T1 O0.OOE±OO

Model Parameters:

General Parameters:

[ Parameter Name Description Distribution

- i Translocation factor for leafy NT nonef'v(1):Translocation:Leafy I vegetables _CNT nT(_one)

Default value used [Value 1.00E+00
i .... - . -- [[Tanslocation factor for other

Tv(2):Translocation:Root vegetables f[CONSTANT(none)

Default value used _Value 1.OOE-01

jTv(3):Translocation:Fruit [Translocation factor for fruit ICONSTANT(none)
Deal au used -! Value 1.00E-01

.Tv(4 ): Trans~lo°cation' Grain iTranslo°cato.n..facto°r.for r,.a.n, ........ CONSTANT!n,°ne) ............................

Default value used Value 1.OOE-01

Tf(1):Translocation:Beef [iTranslocation factor for foraie none)

Forage '•consumed by beef cattle CNTN~oe
[Default value used ValueE0

fTf(2):Translocation:Poultry ITranslocation factor for forage CONSTANT(none)
:Forage !consumed by pou atltr

[Default value used Value 1.001E+00

Tf(3):Translocation:Milk f Translocatioin factor for forage CONSTANT(none)

FCow rconsumed by milk cows[Default value usedVau

[Tf(4)'Translocation:Layer Translocation factor for forage CON..... non.

Hen ForageconumedbylaNyerh(none)

Ce o raew consumed by mlaye cows ... i. .....

78

:1227Th
mm

.
m 

··,J6.00E+OO 
·1~23~~m~.:·~.-- ••••.• mmmm.1 ~O:=o9=m~=-J::=Qo=mm='="'"'''='''''''='''''.= .... m=-m.=~~m=mmm:·=:._=~·m= .. m= .. ==; 

il219Rnmm .... m,l9:99.92:9.9. ....... m.mm .. mmm. 
il~i~~? .... m ............ mmmm ........ iIF9.~=9.0=~=:J-=gO= ..... ===.= ........ = ......... = ......... = ........ = ...... = .......... = ........ = ......... =""" .. = ... " .... "";' 

il~L~~l?m... . .... ,19~g992:99m .................... mm m .... mmm ________ .. _____ .m ..... _ 
!I~~}J?~ m.... ... : 19.:99.§.~q9" .. m....m.. .. 
!1211P'?, "_"m ____ llo.oOE+OQ.mmm ...... _ .. _ .. _ .. " .. _,_ 
il207Tl 'm •• m.19:9.0E+OO 

Model Parameters: 

General Parameters: 

it~~~~!.:~~~~~!~:~~~~~:~~~~~ ... i ~~:;~~~f;:'l:.~. fa~t:~f:::~.~fY; I=~~~:.~c~~~~~ mm,"_ 
.rID""e""fa;;;;;;,m~;;;;;:~;;;;;;v;;;;;;a;;;;;;lu;;;;;;e""u:;;;;s;;:;;;ed===================,I Value 'm LOOE+OO 

:ITV(2):Translocatio~:Root m ~;:~;~~~;;ion factor for othermil=~~~~~~~~~~~~_. .......m.m 

II.?efault value used. ,"'I~ . LOOE-Ol 

itTv(3) :Tr~mslocation:Fruit :/Translocati?_n_ fact~.r fo: fruit ilCONST AN_,!:Cnone) 
·IDefault val ue used. ______ ... _ .. ! :='-y= .... ~=.~u=_~= __ =. =mm= .... =' __ =_m.= .. m.= .... ~.=:O=_?= .. ~=~O=.!= .. _.= ... _= ... =,.".= ..... = ..... =_.= .. __ =m ... :::: .. :::::,j 

ili~.(~)~i~~~~.i.~.~;.!i.?~~.~!.;~~~~ __ ·~~:~;~i~~~.~~~·; .. !.~~~~~i?~:.~~.i,~ ... __ .. /~~~~.!~.!~~~.~~2._. __ ..... ____ ... ____ .. 
,I~~~~~~~~~l~~~==~ mm", .. mmm'm' .. ., ..................... mm ............. ,mm..; I~. mm.~.:??E-O 1 

. Tf(l)eTranslocation e Beef i Translocation factor for forage ! i 
'~o~~.gme ..... __ . __ ._.: ... __ m_, .... _mmm consumed by beef cattlel;=C=O=N=S=mT=~=_,:::: ... =~=(~=.~=_~=e)=.=======:::::, 
: 1J?e.~~~.~t.~:lu~~~.=~., .. , .. , .. , ........ , .. , ... , ..... ,....... ......... . .......... , ... _. __ ., ......... __ . __ .......................... __ .____. j I~ ... _ ........ , 1 ,OO~,~'?? ... m. ' ... m.' ..... m __ .. ____ ... ,. 
: Tf(2):Translocation:Poultry ,Translocation factor for forage :iCONSTANTcnOne) 
'.~.<?~~g~ ......................................... ' C?~S~~~??~F?~I~~~.I..._.................mm._. 

: Tf(3):Transiocation:MiIk Translocatioin f~ctor for forage iCONSTANTcnOne) 
! Cow consumed by rmlk cows 
! ~"""~,~H''''''''''."w,w =.HHU "_'_"M.O~o., .",,_. ·N"hh." ... "~~. 'WN.'''=N =,,,v'v'''''. ........-U'O""'"'''VNM ~ ~v~"._, '"~=~ hU h h~ ~ V , • y U"' ~"""' "N~~'~~N~ N'~N~ ~hW ~ ~WN_~"~ __ M_~"N" .... ~ h_ 

'1J?~~~~lt~~l~:~~:~ . . .. . ............... ... ................................... .................... ... ..H~ l.O??~?? 

~~~)~!;=;:locati:n:LaYe~ i ~:~~~~~t~; l~:~~;~~focag, .IE~~'""NT(no»O)_ ........... . 

78 



.............. :T ra sloc tion B ee .lr n to fa to .......... store ......... ...... .. .. ..-
Default value used Value 1.OOE-01

Tg(2):Translocation:BeeP Translocation factor for stored
Grain grain consumed by beefptl CONSTANT(none)

Default value used Value 1.OOE-01

Tg(2):Translocation: Poultry Translocation factor for stored CONSTANT(none)CGrain .. grain consumed by poultry cow_" CNSANnne

Default value used Value 1.OOE-01

Tg(3):Translocation:Laelk Translocation factor for stored N

• !COSTAN(none)
Cw Grain grain consumed by milk cows

....... .......... .. H ........... . ... .. ........ . ... .... . .......... . . .... . .......... . .V au. . . .. 1 , 0 E 0 ...................................
[Default value used -0 ~ Iau .O-1

Tg(4):Translocation:Layer Translocation factor for stored [CONSTANT(none)

Hen Grain rain consumed by layer hens -

FDefault value used ValueE0

Th(2):Translocation:PoBltryfTranslocation 
factor for stored hay

[Hay .......... a..c e p y... consumed by beef cattle . CONSTANT(none)

Default value used __[Value 1.OOE+00

Th(2):Translocation:Poultry Translocation factor for stored hay
Hay onsued b poutryCONSTANT(none)

Cow Hay consumed by milk cows ul

IDefault value used [ Value 1.OOE+00"

Th(4):Translocation:Layer Translocation factor for stored hay CON..... .none)
! i I...UONSIT-N T(none)

Hen Hay consumed by layer hens [
Default value used _ [Value 1.OOE+00

fca :Beef Carbon. . .F tion ass fraction of beef cattle that is ......

.Default value used ..........---- -_-- .. ....... -- - -___ -____-

act(i):Potrn Carbon aryon of poultry that is oN forstnedea
Fraction C lcaratn oCONSTANT(none)

[Default value used Value 1.8E-01

IfcaT :E Cabnass fraction of anaeg that isc CONSTANT(none)

i r c ' n . .. . ... .. . ........................ ... ......... ..... ........ ... .................. ........... ..... ....... .. .. ... ...... .. .... . ........ .. ..... ..... .. .... ........ ... .......

Default value used - Value .6.0E-02

ifca(4):EPotrag e Carbon Mass fraction of wuelr that is CONST T(none

!Fraction cabn••ONT Tnne

iDfutvalue used Vue•1.80E-01
... ... ..... . B e o r g ... ... ... ..-. ... .... ... ... ....... ................................... .............................................. ........................ .. ........ ....... .. ... .. ................. .......... ...........................................................................

F r ci o ... .. .. ... .. .. ... .. .. ................... ................................... .................. ................. .................................... ................i...............g. ..... .......... .
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!l?ii~~l<~~l'~~~si~ ................. -----.- .. .... ... _~ ___ I~ .. ___ .... _l:??~~O? _____ . . .. . 

,~~~~~Tra~~~:::ti:::~~~~. ; ~:i~S~~~~st~;~~~t;~~~~;~~~~;..:;::::I.~;:;;; ... ~;;;:;;.N;:;;; ..... ;:;;;~;:;;;T ...... ;:;;;~;:;;; ...... ;:;;; ..... ;:;::;::: .. ~;;;:;;.~;;;;:~e;;;;:);;;:;;. =======.;:::: ...... ;:::: ...... =.; 

iIDe!aul~.val~_e_,us:~,m ,,,,.w_,,,_, -;::::============_:::::::;mJ,~ LOOE-OI 

: Tg(2):Translocation:Poultryi Translocation factor for stored !,.'ICONSTANT(nOne) 
, Grain grain consumed by poultry 

il~.=~~~lt~~~~=~:~~_ _-0,,_.__ w -"l~"~ I.OOE~O~. ..... __ ._ 

i ~~~) ~~:~:slocation:MiI.~ .............. i~;i~s~~;t~:e~~~.~~;.~~~~: ._._ .......... 1 I.~~~=~~~:.~.~.:~) .................... , .... , ... ,...... .. ___ , .. 

:I~al~.:" I.OOE-OI r================ 
, Tg( 4):Translocation:Layer 
[Hen Grain 

. Translocation factor for stored 
, grain consumed by layer hens 

••••••••••••••• ¥ ......... -~ •••• - ••• ~ ...... -.,...... • ........................ _.,. • ••••••••••••••••• _ •• _ •••••••••••• - ............................................ -.-••••• ~ 

: CONSTANT(none) 

i I~~~~~lt_.~~l,~~ ... ~~.=~_, .. __ .. .M •••• _.,... __ •••••••• _ •• ____ ...._ ••• M ••• __ ••• ! I~.................._ ......... ~.:??~=?~_ .. __ . __ ...... . ... ,., 
! Th(l):Translocation:Beef .. T ..... r. anslocation factor for stored hay :,.h.CONSTANT(nOne) 
i Hay , ~onsumed by beef cattle !=L==============::'I 
II?efault value used _.0_. ",.m • , •• "",_:t~"". w LOOE+OO 

i Th(2):Translocation:Poultry Translocation factor for stored hay iICONSTANT(nOne) 

! .!!_~.~ ............. _ .. _ .. _ .... _ .. ¥ •• _ .... _ •• _ •• _ •••••• ~ •• _ •• _ ...... _", ~.¥_.¥ .. _ .... ___ .. _ ....... _1 ~~~~:,~,~=~,_~~"'~,?_~~"~,~_.".¥.,.,,.,. __ w, .• ,.¥y_ •.. '_"y,,' __ .•• "j · ..... ~¥ ••• w_~."'.m .. ____ .. "_ .. "'_ .. _ .. "_.,, .•••.. __ .¥'._ .. ~, .. _ ........ _ .. ______ y""""_ ....... ,,.~ .,,, ... , ... _ •• ,,,,_ .... ,,.,.,1 

'IDefault value used i I Value 1.00E+OO 

,Th(3}:Transl~c;tio~~Milk i. Translocation f~ct~r fo~-st~~:'~ hay ~':.'I·C~~~~~T(nOne) 
i Cow Hay , ~onsu~e~ bi' rmlk cows . _ , ':'::"C:::"'O:;;'''::::''''=::::' ============ 
'IDefault value used . il Value 1.00E+OO i ____ ._¥ ___ , ___ . __ .. _._,._""""_., .. _¥_,, __ ,_,,_,,_,, •. _~_ •. _,, ___ •.. , .• __ ",,,,,, ____ ,_,,,,,_ ... ,,,,,, " __ " __ ,, __ ,~_,, ___ ,, ____ ,, ____________ ,,,,", _____ ~_,, ______ ,,_ _ ___ .. ______ j . .:=:=:: __ .. __ .. ____ ~___ _______ _ _________ ,_ .. '_ ... __ _ ___________ .. ___ . 

, ~~~~~~;a~.~~:::~i:n:L~.~~.~ ......... : ~~~~~~~~t~~~!~~:~;~;~~~~~ed hay: I=,~~=~~~~~:~~ .. ,',.,., ..... ,",."............ __ ... ~., ........ , 
[IDefault value used ,I Valu~, 1.00E+OO 

i ~ca(l?=.~~~~,~~~~,,~~ Fr~~~~~~n i ~;~~;r~~t~~~~~,~:~~.:~::l: that is .. jl=~~=~~~~~~~~~,....... .... J 
,IDefault val~e used !IValue 3.60E-Ol 

! fca(2):Poultry Carbon i M"" fmotion ofpouItty that i, '., •.• I·~ON~;~T, (no~e) 
i Fraction .~:,:a~?o~_" ._ ... ;:::::::::=====.::.: .... =========1 

il~=!.~~~t~~l~=~~.=~ .. ~". :I~ .,1,:S.?~~?~ ...... __ , 

il~~~;~;:rb=- j ~~"~~n~:f~I~th~,~~~~:!~;~~(~~~o~:o; ____ . 

i ~;;:~!ggs Carbon ~~:~~:action of an egg that i, lONST ~(none)_ " 

,I~:~~~~~~~!~=.~~~_~.M ............. , ........... ,_.. ___ ".I~._ .. _. . 1.60E-OI _ .. ~_._._. 
il!~!(!):~~~r:l:f~E~g~~~~~~~ ..... ' I~~~s~r~c~i?~?~~~~f?:~?: .. . __ .... J I~<?~~T~T(~??~}L 
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Fraction consumed by beef cattle that is
k arbon

Default value used rValue 1.1OE-01

fcf(2):Poultry Forage Mass fraction of wet forageas pu CO.UN SlArNlnone)

Carbon Fraction consumed by poultry that is carbon N

[Default value used Value1 E-0.. .. .. ...... ....... ..... .... ...... ..................... .................. .............. ........... ......... ....................... ... .. .. ..... ..................... . ........ . . . .. .... . ........ . .. .. .... ......... ................ ... ....... ........................ ... ............ .

Sfcf(3)'Milk Cow Forage Mass fraction of wet forage
consumed by milk cows that is CONSTANT(none)

Carbon Fraction carbon
lDefault value used _ _Value 11E-01

Sfcf(4):Layer Hen Forage [Mass fraction of wet forage
consumed by layer hens that is CONSTANT(none)

Carbon Fraction j carbon iN

Default value used Value 1.10E-01
G Mass fraction of wet stored grain

fcg(1):Beef consumed by beef cattle that is CONSTANT(none)

Fraction carbon

IDefault value used jValue 4.OOE-01

fcg(2):Poultry Grain Mass fraction of wet stored gain CONSTANT(none)

Carbon Fraction consumed by poultry that is carbon

fc"3'MlC"ow "-rain ilasfraction gfwt t re ain ,
fcg("3):.Miconume by milk cows that is [CONSTANT(none)
Carbon Fraction carbon

[Default value used __ Value 4.OOE-01

Hen Grain Mass fraction of wet stored grain
,Crbon Fracr Iconsumed by layer hens that is CONSTANT(none)

C~arbon Fraction icarbon !
[Default value used _[Value 4.OOE-01

[ Mass fraction of wet stored hayconsumed by beef cattle that is CONSTANT(none)

Fraction F ocarbon

iDefault value used H Value 7.OOE-02

fch(2):Poultry Hay Carbon Mass fraction of wet stored hayFra t oconsum ed bypulr that ise carbf atlON STN~oe

IDefault value used _ _ _Value 7.OOE-02

[fch(3):Mik Co-w Hay CMass fraction of wet stored hay FN

Fract consumed by milkcows that is ICONSTANT(none)

Carbon Fraction carbon I_________________
.................. ~~! ........................ .. ............................. ...................................................................... ................ .... .............................. .............. ......................

Default value used _ _ _Value 7.OOE-02

fch(4):iLaer Hen Hay Mass fraction of wet stored hay
consumed by layer hens that is [CONSTANT(none)

Carbon Fraction carbon

80

!IDefault V.~l~~-~~~d----------- J.~alue .. 1.10E-Ol 

! fcg(l):Beef Grain Carbon 
, Fraction 

:IDefault value used 
: ..••......................•.....................•............... _ .................• 

, fcg(2):Poultry Grain 
! Carbon Fraction 
'IDefault value used 
: " .... w"" ''''''''''''''''_~' 'wNN.=N 

! fcg(3):Milk Cow Grain 
! Carbon Fraction 

, Mass fraction of wet stored grain 'I 
: ~~~~:ed by beef cattle that is I ~~~ST~~nOne! 

II?efault value used------- -,- J~__ 4.00E-Ol 

, , Mass fraction of wet stored hay 'I 
i fch(l):Beef Hay Carbon , consumed by beef cattle that is,,,, 'i. C~NS~ANT(nOne) 
. Fraction 'carbon __ _ 
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Default value used Value 7.OOE-02

! i Mass fraction of dry soil that is [

fCd:Soil Carbon Fraction CONSTANT(none)carbon

Default value used [Value 3.OOE-02

... c.. .. ..Prdc Specific activity equivalence ofSAlac:Animal P'roduct
animal product and specific activityr CONSTANT(none)

Specific Activity of animal feed, forae, and soil
.~p~ i1 .,,l, i.c~ ..cx . .............

________________________ V aiuc 1 .UUJ.Z~t~UU

xf(1):Beef Forage Fraction of forage consumed by [CONSTANT(none)

Contaminated Fraction kbeef cattle that is contaminated I
[Default value used Value 1 .00E+00..... .. ...... . ... ........................... ............... ..................... ........ ............... ...................... ............................................................ .......... ........ .. ....... ........ i .. .... ........... ... ............................... .. .. ................... . .................. ........ .............. ...

[xf(2):Poultry Forage !Fraction of forage consumed by CONSTANT'none)

I Contaminated Fraction poultry that is contaminated

[Default value used __ Value 1.00E+00

fxf (3):Milk Cow Forage [Fraction of forage consumed by

Contaminated Fraction [lmilk cows that is contaminated .IOSAN~oe

[Default value used -,- i lValue 10EO
xf(4):Layer Hen Forage [Fraction of forage consumed by C

cli CONSTANTnne

IContam inated Fraction _ layer hens that is contaminated

Default value used aue 1.00E+00

xg(1):Beef Grain ge Fraction of stored gain consumed y CONSTANT(none)
Contaminated Fraction f by beef cattle that is contaminated

value used i[Value 1.00E+00

xg(2):eoutry Grain .'Fraction of stored grain consumed [CON......none

iContaminated Fraction j by poultry that is contarminated i _________________

]eautvalue used ______________ ___[Value l.00E+00
xg(3):Milk Cow Grain . Fraction of stored grain consumed [CONSTANT(none)

Contaminated Fraction by milk cows that is contaminated

[Default value used Value1 00

rxg2.... r Hen -'Grain Fraction of stored grain that isu
xgrconsumed by layer hens that is CONSTANT(none)

.lContaminated Fraction contaminated

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

[Default value used_[Value 1.00E+00

rxh(1):Beef Hay [aFraction of stored hay consumed
Contaminated Fraction by beef cattle that is contaminatedICONSTANT(none)

Default value used [Value 1.OOE+00

i • ~ ~ ~ ~~ ~ ~ ~~~.. ...... ...... ....... . ............ ............... . .. ................ ....... ........................... ......... ......... .. ................ ....... ........ ................................ -........ .......... i ,......................... .... ---------- ........... ... .. .. .. ............ ................... ...... .....................

xh(2):Poultry Hay [ Fraction of stored hay consumed ta is . .. (none)
Contaminated Fraction by poultry that is contaminated

Fl •A efault value used _! Value .... 1,.•:• 00E+00 ..........
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'I?~~~~ltval~~~s~~....... .................................'r~... 7.00E-02 

:lfCd:~~~~ .. ~.~~b~~.F~ac.ti.~~_ ..... j ~~~~.!:::~ion of dry soil that is iICONST~~T(none)_ ._ 

:1?~~~~lt~~I~~~~~~... ... ............. ............. ..... ............ ........... ... ' 1~....~.:OOE-02 

I ~:;.~A:::~~:rOduct __ J ~~~;~t~~i~~~~:~r;.V'~,I~~:s~~(non~_ 
'ID:~~~!~.value used "' Val~~ l.OOE+OO 

, Contaminated Fraction ' beef cattle that is contaminated 

................................ .1 

: xf(l):Beef Forage . Fraction of forage consumed by ',.'".'I.CONSTANT(nOne) 

~================~I 
:I?=~~~~t~~l~=~~~~............. ............... ........ . ....... ....... ....w .. .............' 1~.....l:?gE+OO "'''''''''' 

, xf(2)-Poultry Forage ' Fraction of forage consumed by 'I 
:~?~~~~~~~.ec!.~r.~~~~.?~... . __ .~?~l.~.~ t?~~.~~.~~~~~~.n~~=~ ... __ . __ .i;:::~::::.~::.:.~:;::;.S:;::;.T= .. ~:::: ... = .... ::::::.~:::::::~::::.~::::~:::::: .. ~:::: .. :::. == ..... ::; .... :::: __ .:::; .... ,,:;;: ... ::::: .... ::;: ... :::. :;;;: .... :;;:;.; __ .. , 
I?efaul~ value used ._ il"value .. l.OOE+OO 

: xf(3):Milk COW Forage . Fraction of forage consumed by :",.,,'ICONSTANT(nOne) 
. Contaminated Fraction : milk cows that is contaminated 

~================~I 

IIS;=!~;~~~~~~~~~;~~:~:~~~j~~~OO ~~=-- __ 
'~I~~e~f~au~l~t ~va~l~u~e~u~se~d~ ... ::::.= .. =====;r:============='1 Value l.OOE+OO 

: xg(l):Beef Grain \ Fraction of stored grain consumed :""ICONSTANT(nOne) 
, Contaminated Fraction ' by beef cattle that is contaminated 

il~D;e;f;:au;l;t ;:v;al;;:u;e.~.~:;;se;d:::; __ .;'. ;,. __ ;;; __ .~. ~~ .. = ... = ... = .... :} ... ~ .... =. __ = __ .= ..... =.:::: ... = ... = .... = ... = ... = ... = .... =. =====::::::::I\T~I~~.... ..... ~_:OOE+OO 

1r='~:::"~='~::::::2::::::~::::::~~:::::::::~= u:=:;;::~;;::~""~::::~:::~::;:a:::~::::~::: ... ~=?=-",:;;;:_.= .... = .. =. =~ =~a;~~~;~7,~,r:::,;;~r.~ lo~s_~~__ 
i~ID~e~w~a~_u~l~t v~a~lu~e~u~s~e~d======;;============::!llvalue l.OOE+OO 

i xg(3):Milk Cow Grain ,Fraction of stored grain consumed !",.·ICONSTANT(nOne)' 
i Contaminated Fraction ! by milk cows that is contaminated 

,I.~~~:~.lt~~!~~ .. ~==~.................... ........ ................... ..... · ...... __ ............. ____ . __ ...... . ............................ ! 1.~... .............. J:??~:t:g?_ 1 ..... 

[xg(4):Layer Hen Grain 
i Contaminated Fraction i ~~~~::~:~~~::, t~:i:'!;:::~"" ... ~""N= .... :::.~.=~:::~= ...... :::.T=(=:=:::::=~)= ... =======:::;, 

1f;:ID=e=fa:::::u:::l=t =va::::l:::::u=e=u=~e=d::::: ..... :::::, .. =, =====;r:============:=:::::l.value l.OOE+OO 

,xh(l):Beef Hay .. Fraction of stored hay consumed i"".I ... CONSTANT(nOne) 
, Contaminated Fraction . by beef cattle that is contaminated 

~================~I 
'IDefault value used ,I Value l.OOE+OO 
i ..................... _ ................................. , ............. "..... . ................................. , .............. , .................. M. ,., ............................ __ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• i .......... ~ .............. ,.... ....................... .... ......................... .................................. . 

i ~~~f~;~~:d ~%ction ! ;7~~;~~~;ft;;~~sd c~~ac;;;~~r __ ... \I=~~:.~~~(~~~~~.. ...... __ .... . 
[I~ .. ~~~~ .. l: ... ~~~~ .. e~se~ __ ....... _.... .. .............. _ ....... _ .... " .................. _..................... "I Value 1.OOE+OO 
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xh(3):Milk Cow Hay Fraction of stored hay consumed

Contaminated Fraction by milk cows that is contaminated CONSTANT(none)

[Default value used Value 1.OOE+00... ... .. . .... ... .. .... ... .. .. ............... .... .... .. ..-...................................................................... ........... ................ ............................ ................ .... .. .. .. . . • . .. .......................................... ............................ .. ..... .......... ..............................

xh(4):Layer Hen Hay Fraction of stored hay consumed

Contaminated Fraction rby layer hens that is contaminated CONSTANTlnone). . .. . ..... ........... ..... .. ............... . ... ... ...............-............ ...... ....... ............. .. .........

[Default value used [Value 1.00E+00

xw(1):Beef Water Fraction of water that is consumed
ýContam~inated Fraction by beef cattle that is contaminated C NT N~oeC o n ta m in a te d....... F r c t o . ...... ......... .....e f ...a!.e ! a _S ....t.~ a e ...... .... ..... ...................................................................................

Default value used [Value 1.00E+00A -. .... ..... . .......................................... ........... ... ........... .......................................................... ................................... .... ..... .. . . .... ... ............ ........................... .................... .......... .. ..... .............. .........

xw(2):Poultry Water Fraction of water consumed by

Contaminated Fraction poultry that is contaminated , S n e
Default value used r Value 1.00E+00
.................. ............................................... ... .... ... ... -.. ... ..... .. ...................... ...................... • .......... ............... ................. ................. ........ ...................... ......... -.......... ............... . .....

xw(3):Milk Cow Water [Fraction of water consumed by T

SContaminated Fraction milk cows that is contamninated C NT N~oe
..tmi a e." ......tio n .. ..... •• k c w t # _s c n a n t d .... ...... ...... ............ ...... .... ................... ............ .... ................ .C ...

v sed Value 1.00E+00

xw(4):Layer Hen Water [Fraction of water consumed by
Contaminated Fraction j layer hens that is contaminated

Default value used Value .1.00E+00
Fraction of human diet grown

DIET:Garden Diet onsite CONSTANT(none)

Default value used .- E0 Value l.00E+0

Uv():ie - eay Yearly human consumption of CONSTANT(kg/y)
Uv1:De -Llf eafy vegetables i

[Default value used - ! V Ialue - 2.14E+01
. .... . ....... ... ............................. ...... ....... ........... ........... ................................................. ......... .....................- -- -- -- --- --............................. ..... . ..... . ..... . . .....................

RootsYearly human consumption ofU ():Dsother vegetables CONSTANT(kg/y)~Uv(l):Diet - Leafy_______________)

[Default value used i Value4.46E+01I
.. . ........ .......... . ............ ..................... -...... ......... ............... ............... ......... ........ ............ .. ........... ........ . . ._. .. .... ...... .. ...... ....... ................ .... ........... .. .......

Frut Yearly human consumption of[Uv(3):Diet s -_rutF_•_ _ CONSTANT(kg/y). . . . . . . . ..... ..... ............................. ... .. ..r u. L ...... ..... . .. ...... .......... ........... ....- ..... .... ......... .... ........ ... ............. ......... .... . .. ........ ............. ...... ...........

[Default value used 4.46E_01Value
Yearly human consumption of
g-Uv(4):Diet -FGruit __CONSTANT(kg/y)

Default value used -- Value 1.44E+01

fUa(1).Diet - Beef .iYearly human consumption of beef [ICONSTANT~kg/y)
[Default value used [Value 3.98E+01

UeYearly human consumption of STANT(kg/y)
Ua(2):Diet - Poultry Cr

5Default value used - Value 2.53E+01Ua(3):Diet - Milk IYearly human consumption of milk. CONSTANT(L-/y)--- --- -- ... .. ..... ..... .... ............ ........... ...... ..... ... ... ... .... .... -----. .. .. .. . ......... ....... ........... ...................... ......... .....................
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xh(4):Layer Hen Hay 
Contaminated Fraction 

....................... m ..... mjl~mm. I.OOE+OOmmmmm.m 

: r~=~a=~=t~= .. ~=~.=;=;n=~:=!=;ea= .. ~=~=sa=;o=~=~~=~=u=.~=:t=~=d= .. i 1=~NS~;\N~(non') 
·I~~~~~.~i_~~!~: .• ~::_~_ .. ~:.~m~~'": __ ~ •. ___ ... __ . __ . ____ ._ .. ~ .. ____________ m. __ : rl Y-=a=I=ue=,_====L=O=OE=+O=O======:1 

· xw(l):Beef Water 
· Contaminated Fraction 

i CONSTANT(none) 
, by beef cattle that is contaminated 
. Fraction of water that is consumed '/ 

J;= ..... = ..... = ..... = ..... = ....... = ....... = ...... = .... = .. : ... = ..... = ..... = ....... = .. = ....... = ...... = ...... ::;:;: ....... = ....... = ...... = ...... ==::;;;;;; 
:rl?= ..• ~=~a:::c:u=lt=V=· .•• ~=lu=e=u= •.• ~=:=~ •• = ....•.• = ••..• = •••.•• = .••••• = .•••.•• = •••••• =:=,.,= .••••• = .. ======= .. = ... = ... = ... = .. = ..... = ..... = .... = ... = ... = .... = .... = .... :=::mi I~m .1'??~~??m .. mmm.....! 

JI_~~~~~~i~~~:~ ~~~:~on ! :~~~~!~~::t :a~~n~~:~::~ by .i;=IC::::O=N=:::ST::::A=N:::T::::(n::::o:::n:::e::::) =======H 

·1?e~~~lt~~I~=~~:~.. . ... .mmm m mm.mmmmmm ..........lly~I~~m .. 1,OOE+OO.. .. .... .m.m' 

! xw(3):Milk COW Water : Fraction of water consumed by :1 
· .... rru'lk cows that I'S contarru'nated : CONSTANT(none) , Contaminated Fraction . 

• •• ••••• •••••••••••••••• _ ••• __ •••••• __ •• ., •• __ •••• _............ • ••• " •••••••• _, ••••••••• , •• ., •••••••• __ •• __ •• ,.. -, •• " ~~¥~¥¥~-, .. ¥~¥¥¥ ••• ,~ ...... ¥ •• ¥"¥--............ - •••••• _. __ ._! ..... _ ........ _ ......... _ ........ ¥ •• _ ............................ .. - ..... "'.- .... --........ ---.- .... ------¥ .. ~.--,-.---.-.~ .. -.... . 

I?:~~~ult_value use~"._ .. " _,__ jl~ l.OOE+OO 

· xw(4):L~yer Hen W~ter ! Fraction of wat~r consu~ed by il~ONSTANT(nOne) 
· ContaIlllnated FractIOn : layer hens that IS contarrunated i 
• .0. __ ~ __ "_'''''.' .. _ ~._'W'" _' _____________ .:===='====== 

il~:.~~.~~.~ .. ~~.~~:.~:=~........................... ...........................~.,....__ .. m .............. __ ........ , __ . __ .! I .. '-l~~~~ .. m ____ .......... _ .!~?~~~?~.. __ ........... m........... , .. 

iIDIET~~~r~e~ ~~et ! ~~~~:!on of human diet grown ::=IC:::O::::N=ST:::AN==T=(::::no::::n:::e:::)======:=::j.J1 

11?:~~~lt~~I~:~~:~. ... ...,.mm .mmmmmW ... , l~m.mm .. __ ... ~,:??~.~??._...J 
il.?v~~): .. ~~et - Leaf..: ,I~:;~l~:;:a~~e~onsumption of !ICONSTANT(kg/y) 

F===========~I 

!rl?=,:=~a= .... ~=lt=V= ... ~=I~=:= .... ~=s.e= .... ~= .... = ..... _=. ':::: .. ==== ... mmmm.mm,m. .......m'm'.. ..... mmmm'.1 I~ ... mm.~:~~E+O 1J 

i!UV(2):Diet _ Roots ! Yearly human consumption of lICONSTANT(kg/y) j 
: ......................... ,................................................,:... . ............ , ?t~~~ .. y,e.$e.~~?!~~ .....J ................................ __ ............ _....................... ..___. . ............ , 

il?=,fa~l,t~~l~=~~=~m"'."_, .mm''''mmmm_' JI.~.,~:~~~~~~ ___ , m"'m"'" j 

11~~.(~?:~i~~.~.~.~~~.~ .. _...... . .......... ' ~~~~I~.:.~:~.~.~:::~:~t.~:.~ .. ~~ ___ .. __ I;=C=~=.~=S=~=~::.::. ::.:: .. ~::.::-(=.~=~:=.~::::~-===== ..... =-.. :::: .... ::.:: .. ::::c .... =: 
IIDefault valu~ used ___ ll~ 5.28E+01 

!Iy~~~!:~~e,~,~.~~~~~m __ ,., i ~:%~ human con:~:~.ti:~ Of!I:~~~~~~~~~~~?mmmm' __ m ............. ~_ ..... _.J 

IID,efault value used" .w_ _ 'Ivalue 1~~4E+01 

il.!!~(~2:Diet -.Beef .. __ .. ,__ ... ilYearly human consumption ofbeefi:=I~=o=~=S=T=AN=T=(=kg=/=y)========;1 

!i~;;t;~;~~'~~;;~~· •. ---'-t£::,ih~~~;~~~i~;~f--j~-;:~~~~-----
IDefault value used :1 Value 2,53E+01 ' 

il.y~(~j';pi~i.·;.~ii~.·.·. .. . .......................... I·Ii.~~~IX ... ~.~.~.~.~ •.• ~.?;.~.~;p.ii?; ••• ?i;~~'! 1~!~!~yX! ...................... m •••••••• • ••• • ••••••••••••• ••• ••••••• • ........... : ••• 
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FDefault value used Value 2.33E+02.. ................... ........... ... .. .... ... .. ... ... ... ... .. ... ... ... ... .. .. . ... ... ... .. ... ... ... ... ... .... ... ... ... ... ... ... ...... ......... ... ... ................ ......... ... ... ... ... ... ... ... ............ ... ... .......... ... ... ... ... -..... ...... ............... ....I........ ...... ...... ... ... ...... ...... ... ... ...... ... ... ...

!Ua(4):Diet - Egg Yearly human consumption of eggs CONSTANT(kgly)

Default value used __[Value 1.91E+01

U......... FishYearly human consumption of fish I
I-___. _____-_____Isf _ _ _ po T ANT(kg/y)

Default value used __Value 2.06E+01

itf:Consumption Period [Consumption period for fish fCONSTANT(days)

jDefault value used _.,Value 3.65E+02

tcv(1):Consumption Period - Food consumption period for leafy.. .i £.,IN•I-klNToays)

Leafy vegetables CONT Tdas

Default value used Value 3.65E+02

tcv(2):Consumption Period -[Food consumption period for other [CONSTANT(days)
Roots _vegetables

)~efault value used "______________ [Value 3.65E+02

tCv(3):Consumption Period -Iau ainsdconsumption period for fruit CONSTANT(days).................... ................ .... ........ ................. ......... .......... ............................................................................................................................................ ........... ...........
Default value used K Value 3.65E+02

tcv(4):Consumption Period - Food consumption period for b CoNsTANT(days)
[Grain gr•ains

Default value used Value 3.65E+02................................. ............................ .... ......................................................................................................................................................... ... ............................................... .......................... . ................................................ ...... ............

Itca(2) Consumption Period [Food consumption period for beef CONSTANT(days)

PoDfault value used Value 3.65E+02

tca(2):Consumption Period I Food consumption period for m CONSTANT(days)

Egg conumpioopeg CONSTANTrdaysi

..... Cosu to"Pe iod [Food consuptio periodformil__CONSTANTdaysDefault value used Value 3.65E+02

tNa(u): Consumption [Numbe of mptod lersud tor CONSTANTne
a i eri d start tiof te scen CONSTANT(days)Milkg

i Default value used I Value 3.65E+02

IlDefault value used [Value 3.65E+02

T si NSTANT(ds)

IDefault value used i ale .0E+00
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! I~~~~~lr.~~l ~=~~=~.m.m mmm..... . . ..... m m . .... .mm ..m'1~m.~.:~~~+o2 

;1.~~(~):P!~~.= .. ~.gg.. .......................... .................m ... lly=~:l~. ~~~~?~??s.~~p.ti?.~ ... ?.~ .. =~~~; ;:::::1~:::::;<::l:::::; ... ~=S:::::;!=AN:::: .... =T::::::;(:::::; ... ~::::::;(l!.:::::;X::::::;) ====::::::;.::::::; ... ::::::; .. :::::: ..... ::::::;, ..... ::=;; 

;I~~fa~~t val~:_u~ed M'''''''M_M .. ' 11 ~"_ 1.91E+O 1 

:IUf:Diet -FiSh.1 ;~~~~~h;~;;~a~~~~r;i~;?~~~~~,il:~~~~~~~~.~~~! .. m 

: li;~f~~i"~';~~~~_~~~d II Val ue 2. 06E+O 1 

,lt~:Cons~!!le!~on Per~?d,.n .. _J~ons,~.~E.~~o?MPeriOd for fi~~.·.~~~_·w ,1~o~:~i~TCdayS) M~~M~':'M' 
:IDe~au,~t ~:lm~:.~~ed.. o __ w_o'.' _ _._ .. _'0. M M_m,o'mw~__ •• _,.,J,~w._ 0' "M"W'~:~~'~.:'~'~"o" 
: tcv(l):Consumption Period -, Food consumption period for leafy :ICONSTANTCdayS) 

, .!:-~.~f.~ ... ",.... ...' .. ', ... "', .. ,"".',.,'.""',." ... " ..... " ....... ,.".! .~~,~.~t~~l~.~ ........ , ............................... "",. ';0'" J....,.,.., .. ,", .. , .. , ... '" ., .. , .. " ..... ,., ... ".', .......... , ..................... ".,."' .... . 
,IDefa~lt va:~e .us:d !LValue "' 3.65E+02 

; tcv(2):Consumption Period -: Food consumption period for other .,' .•. ICONSTANTCdayS) 
, Roots vegetables '. 

~=================:::::;I 

,1~:~:~:~~ti~~P~~d ~!-------- _~_~II~ .. m ....... ~:.6?~:?~ ............. m ••• , ••••• 

,~E~!!..mm. . ..." ... " .. ' Food consumptIOn penod f~~~r~l~~i=~~=~~~~~,~~~~. . ............... . 

'IDefault value used II Value ... 3.65E+02 

i tcv(4):Consumption Period -: Food consumption period for 1.,ICONSTANTCdayS) 
i Grain . grains '. 

~==================I 
! Ir.?:~~~l~~~l~=~~:~mm..' ""'" ,.,' '" ", .. , .. ,"'....m..'mmmmm.... mm' I~mm. mmm~.:?5E+?~mm'.. 
• ~:e~):Con~:n ~dJ ~~CO~:"':~~,~oc~~fl~TA}IT~S)_ 
il?efault value used il~... 3.65E+02 

,tca(2):Consumption Period -I Food consu.mpt.ion.pen~d for ! .• ,.,ICONSTANTCdayS) 

'Poultr~ . jpoultry .... .. . .... ':==== .. ========= 
! Ir.?e.~~.~.l.~.,~:!.ue.~s.:d.m_ .. ,"" ..... ,m ......... , ......... ""., ..................... , ............. , ................... _.J 1.~ ..................... , ... ~:~.5~~?~.,... , ......... _, .... ,'."" ....... ,', .. 

i;~ns~Pti~n ~ri~ -I Food consumptio~p'~'Od~' nulk il~~NT~~Y:~ ____ . 
'IDefault ~al.~~ u~ .. ed :I_~ 3.65E+02 

: tca(4):Consumption Period _i d .. d C :,,',l.·.:I.CONST~_"_TCdayS) . : Foo consumptIOn peno lor eggs 
: Egg. _~,_ 1, "... . ~=========~I 
llr.?~~~~l~m~~~~~~~~~ ... .... ...... ................ mm.......mm ... ' I~..mm~:??~~?~... ._ 

• ~:~::~~~~~~~ ... _I :;~:~~~~;;:;; u:~:,to l~NsTA}IT(non~~ nu __ _ 

ilr.?efaUlt val~e used,.,.,,,,...... !I~ l.OOE+Ol 

J~~~~,~~.R:_~.~~~t ~~_~~ __ .. M, .. " '~;;'sstart time of the scenario i~_.,,,.JI~O~,:~~~~d~yS) , 
ll?efault va!ue,~se~, L..... ."......... 'Iy~!.~e ..... m ... _,O:~O~~??.... -' 
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The ending time of the scenario in [CONSTANT(days)
TendR:End[Time __ days __TimeTt_
Default value used ,.[Value 3.65E+05

dtR:Time Step Size jThe time step size ,[CONSTANT(days)

Default value used [vle3.65E+02

The time steps for the history file.
PstepR:Print Step Size Doses will be written to the history CONSTANT(none)
......... . file every n time steps

Default value used Value 1.00E+00
• iThe time the resident spends

TI:Indoor Exposure Period T imeteres i CONSTANT(days/year)
............ ................. ...................... ............................................in d o o rs. . ..... . ...... ......

Default value used f Value 2.40E+02

TX:Outdoor Exposure [The time the resident spends
Period 10outdoors CONSTANT(days/year)

[Default value used Value 4.02E+O1.... .. • _ ...................... .............. ... ........... .... ..... ....... ........... ..... ........ ..... ........... ............... .. ..... ............. ...... . . .. ............... ....... " ... ......................... .... ............ .. ... . . ......

.The time the resident spends]TG:Gardenrng Period gadnn pns~ CONSTANT(days/year)Period !gardening

[aDefault value used one0Value0

Total time in the one year exposure
TTR:Total time in period periodCONSTANT(days/year)

[Default value used Value3.65E+02

SFL:ndor Shielding Factor Shedng factor for the residence [ONT Tnne

F[Default value used [Value 5.52E-01
i SFO:Outdoor Shielding Sildngn

toShieldin factor for the cover soil fCONSTANT(none)

jDefault value used r1.luE 1 00
.. ...... ... .... ... .. ... ................ .......... .................... .. .............. .. ........ .................... ... ........ ...... ........... ......... .. .. .............. ........ ..... . V a u .. .. .. . . 1 O E 0. . .. .

PDFor dust loadingr For dust loading, f-~(/M**2)

Default value used FLower Limit 2.00E-02

RFR:Indoor Resuspension e ni
Factor Resuspension factor for indoor dust LOGUNIFORM(1/m)

Default value used .'Lower Limit 1.OOE-07

Upper Limit 8.OOE-05

CDO:Outdoor Dust Averae dust loading outdoors LOGUNIFORM(g/m**3)
Loading vr~t ~ o ~a 9 • !• g .................... ............... ....................................... ............. ..................................................................................................................................... ....... ...... ............. ...... . . .. .. ....... ...... ...... .. ....

fDefault value used Lower Limit 1.00E-07
U erLimi 1.00E-04

.C O •.I.d° D u st ....L o ad n g ....... ...... A vera e ...... ....... . I p...p-----/m --- ........................ ............................................
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;I';~;~~:'~~~:';~~~""" "._.,",~" ... __ .' ..... "i ,i::s~'~d;~~"'~;'~'~"'~f"~h~"~'~~~~;i~"';~" ·:·I:=·~=o=N=. S= .. T=_ ~::::..=_.=~::::.~d=a=y=S)======== 
il~~~~.~~~~~~:~._., ___ . ___ .. _.,_.,_ .. ,. __ . ______ .... ______ ._.I~ __ . ___ 3.~~~~~~,. ________ j 

il~~!~~~.,~.t,~P. .. ~~~ __ .w .. , ..... __ .".' 1~~: .. ~~.~~:E~~~ww ___ . ____ ! 1~~~~~~!i~~L_........._m _____ m __ m. 
:j?=~~~I~~~1 ~e~~~~m. ....... ... ... ...... ..... .... mm............ . ....... ....... '._...m.. ............. , ... t~. ...... ..... . ..~.:~.?~+02 . ..... ..... 'm. . 

I The time steps for the history file. :1 
,PstepR:Print Step Size : Doses will be written to the history i CONSTANT(none) 

ww'w .... _ ,ww' .. wo_ _.!il~, every Ilw,tir:te st~P.~ .. _._w.,.w ... ,.".w.__ ,j _ ....... w.w"w, ••••• F==================i 
i I?~~·~~l~~~l~~.~~~~........... ..... w . . . ..... ..... ... ... ........ .. , ... i I~... 1. O?~~??.. .. w.m 

il.~.~:.~.~.~.~.~.~ .. ~~~~~~.~~.~~~~~_~.j ~~~~:e the resident spe:~~ .................... j I=.~~=.~~~~~.~~.~~~~.~~ ........................ , ... , 
il~efault val~.~w~s:d.. ww._w •••••• w.wwwww .. il~ ___ .. _ 2.40E+02 _wi 

i,~:o~~~~~~~~r:~:(d_:~:~~-~ __ _ 
'I ' The time the resident spends 'I 
: ~~:~.~r~e~i~~ ~eriod ___ . ' gardening . CONS~~~w(d~~~:,ye_~~ __ " 

11?~~~~lt~~I~e~~:~ .................................... ,. . ... ..."'. ..II~.. 2.92E+OO 

.
'ITTRoT t I to . 0 ° .d Total time in the one year exposure IICONSTANT(d / ) 
" °w_ 0 a lIne III p~n~_ww .Jc period w • i ....... _.. ~s year. w •••• w 

!I?:~~~?~.~~l~~.~s~~......, .. ,....._ '1 ~ .... 3:6?~~?~. ! 
..... ...1 

'1§!!:!!1:~.!?()r. ... §~~.~.I.~i!1:~ ... !.~~.!()r..II.~.l1!:~~~.~.~ .... ~~.~.t?: .. ~?r. .. ~~.:.::~i~:.~.~.: ....... " .. ,1~.~.~.S.T.~~T(~.?~:~ ........ " .. " ..... . 

· RFR:lndoor Resuspension ' . '. 'I 
• Factor __ ~, .. " ... ___ , ___ ... 1 Resuspens~~~ factor for md:~~:J LOGUNIFORM(lIm) 

.

! ...• IDefault value used . Lower Limit l.OOE-07 
· .. : Upper Lir:ut.. 8.00E-OS 

• i~a~~~:tdoor Dust ,Average dust loading outdoors ...il=.~~~~~~~~~~~'~~=?H.' Ie:":::- __ ~~---_=-_:~::;~::: ........... __ :~~;~ ..... . 
il.~p!:!~.~()§~Pll~.t .... ~?~.~~!1:.~ .......... il.~.~.~r:~~:.~u~~ .. I.?~~!~.~.~.~.~.? .. O'l"~ ........... jl.~.~.~~.~(~~~:~.:~.! ................ _ ........ _.......... . ........ . 
:1~~:~~lt _~~lu"eus~~ .. _ .. w ••• ,_ 'm_.. ....•. H_ .... L_ _. _ .. w..... . __ .......... .. 
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PF:Indoor/Outdoor Fraction of outdoor dust in indoor. 1

Penetration Factor air I

FDefault value used Lower Limit 2.OOE-01

......... ..... .____ _ [Upper Limit 7.OOE-01

CDG:Gardening Dust Average dust loadind while UNIFORM(g/m**3)

_Default value used Lower Limit 1.00E-04

___ _Upper Limit 7.OOE-04

[VR:Indoor Breathing Rate Breathing rate while indoors [CONSTANT(m**3/hr)

Default vleused~ Value 9.OOE-0l

[VX:Outdoor Breathing Rate: Breathing rate while outdoors [CONSTANT(m**3/hr)

•Default value used Value 1 .40E+00

VGGardening Breathing *R are Breathing rate while gardening CONSTANT(m**3/hr)
RNate - • u at hl

[Default value used Value 1.70E+00

i GR'Soil Ingestion Transfer o i"
Rateo T e Average rate of soil ingestion CONSTANT(g/d)

[Default value used .. Value 5.OOE-02

UW:Diet - Water [Drinking water ingestion rate [CONSTAT(L/d)
FDefault value used iValue 1.26E+00

[H1:Surface Soil Thickness [Tcness of the surface soillayer ICONSTANT(m)

[Default value used .Value 150E-01

,,,2:Unsaturated Zone Thickness of the unsaturated zone iCONTINUOUS LINEAR(m)
Thickness
i .. . .............. .. ............ ................... .. ......................... .. ..... . ..... ......................... i ....... ......................................................... ........... ..... ........ .............. .. .... ....................................... .......... ...................... .............. .. ..................... .......... ..

Default value used

Value Probability
3.05E-01 0.00E+00
6.68E-01 4.76E-03
8.11E-01 9.52E-03
9.2 1E-0I 1.43E-02
9.94E-01 1.91E-02
1.03E+00 2.38E-02
1.07E+00 2.86E-02
1.14E+00 3.33E-02
1.21E+00 3.8 1E-02
1.30E+00 4.29E-02
1.31E+00 4.76E-02
1.32E+00 5.24E-02
1.56E+00 5.71E-02
1.58E+00 6.19E-02
1.61E+00 6.67E-02
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i PF:Indoor/Outdoor 
. Penetration Factor 

: Lower Limit 
. Upper Limit 

l.OOE-04 
7.00E-04 

~IVR:Indoor Breathin~ ~ateilBreathing rate while ind~ors JCONSTANT(m**3/hr) 

il~~~~.~~~.~~~.~: ... ~~.~~........ . ............ _........m.............. .........mm.............._I~ .......................... ~ .. ~~~=?~ ., .. "." .. , .. , 
:l;~:~~eathing RateiIB"!bing m~ wbile outdoo" _1=TA~(~;:oo 

....................................... i 

, ~~~ Gardening Breathing i B,ea'lu"~a" wbiie gacde~ng!lc~N~TAt>I~(:"3/~)_ 
1 

J 
i 
; 
1 

. ...i 

'IDefault value used.mmm .. m .. m __ .m.mmmmmmll~ mmmmmmm?:~~~=?? mmmmmmm .. : 

i 1y'jY.~p~~~.;:~;!~~ ... m' I!?~~~~~~:.".~r.=~i~~=s.ti?~~~~~m .. : I~~~?.!.~!\~!~}..m..mm..' 
,~ID~e~fa~u~l~t v~a~lu~e~u~s~e~d======;;============:dl Val~e 1.~6E+OO 
'IHl:Surf~ce Soil Thic~~~ss :1!hic~esS of the ~urf~~_~ So~~~?yer ,ICONSTANT(m).M ... __ . 

'IDefault value used :1 Value l.SOE-Ol 
[r: .... ;:;: ..... :::; ...... :;;:: ...... ::;: ...... :::; ... -::= ...... "" ...... ::::; ...... ::::: ..... ::::: ..... :::::: ...... ::;:: ....... :;;:: ...... "" ..... :::: ..... :::::: ..... ::::: ••• :;;:: .... :;;:: .... ==::::; ....................... ·· .. _· .. ·· .... · ...... · .. · .... · .... · .... ···.m .... • .. · .... •• ...... ·•• .. •• ... • ........ ..! ................ m ................................................................... __ .... m ........ __ ... 

[F~:::.:~:::::~:::~:;;::kn:::ns:;;::ea=s~::::::u=r=a::::::te::::d=z=o=n::::::e===~~=hi=~C::::::kn:::::: ..... ::::::~s::::::s::::::o:;;:: ... ~:::::~h:;;::e::::: ..... ~:;;:: ... ~:::::~a:;;::.~:::::~r:;;:: ... ~:::::.~~= .. ~::::: .... ~=.~:::::~e:;;::m ... ;;;;!lc~~~Ir<~~~~L~~(:~ ................. : 
j Default value used i 

Value Probability 
, 3.0SE-Ol O.OOE+OO 

6.68E-Ol 4.76E-03 

8.lIE-Ol 9.S2E-03 
9.21E-Ol 1.43E-02 
9.94E-Ol 1.9lE-02 

l.03E+OO 2.38E-02 
l.07E+OO 2.86E-02 

1.14E+OO 3.33E-02 

l.21E+OO 3.8lE-02 

l.30E+OO 4.29E-02 
L3lE+OO 4.76E-02 

1.32E+OO S.24E-02 

l.S6E+OO S.71E-02 
1.S8E+OO 6.l9E-02 
1.6lE+OO 6.67E-02 

, ,~~~"'~ 'M '~~'A"'N'¥ •••• 
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1.69E+00
1.78E+00
1.80E+00
1.81E+00
1.84E+00
1.87E+00
1.92E+00
2.04E+00
2. 1OE+00
2.11E+00
2.32E+00
2.36E+00
2.37E+00
2.39E+00
2.44E+00
2.44E+00
2.45E+00
2.59E+00
2.63E+00
2.69E+00
2.79E+00
2.81E+00
2.90E+00
2.95E+00
3.07E+00
3.18E+00
3.22E+00
3.30E+00
3.34E+00
3.37E+00
3.44E+00
3.58E+00
3.62E+00
3.66E+00
3.74E+00
3.86E+00
3.88E+00
4.17E+00
4.26E+00
4.44E+00
4.63E+00
4.87E+00
5.13E+00
5.18E+00
5.54E+00
5.83E+00
5.86E+00
5.86E+00
5.90E+00

7.62E-02
8.57E-02
9.05E-02
9.52E-02
1.OOE-01
1.05E-01
1.1 OE-0 1
1.14E-01
1.19E-01
1.24E-01
1.29E-01
1.33E-01
1.38E-01
1.43E-01
1.48E-01
1.52E-01
1.57E-01
1.62E-01
1.67E-01
1.71E-01
1.76E-01
1.81E-01
1.86E-01
1.91E-01
1.95E-01
2.OOE-01
2.05E-01
2.10E-01
2.14E-01
2.19E-01
2.24E-01
2.29E-01
2.33E-01
2.38E-01
2.43E-01
2.48E-01
2.52E-01
2.57E-01
2.62E-0r
2.7 1E-01
2.76E-01
2.81E-01
2.86E-01
2.91E-01
2.95E-01
3.OOE-01
3.05E-01
3.10E-01
3.14E-01
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1.69E+OO 7.62E-02 

l.7SE+OO S.57E-02 
I.SOE+OO 9.05E-02 
I.SIE+OO 9.52E-02 

I.S4E+OO I.OOE-Ol 

I.S7E+OO I.05E-Ol 
1.92E+OO l.lOE-Ol 

2.04E+OO 1.14E-Ol 

2.lOE+OO 1.19E-Ol 
2.11E+OO l.24E-Ol 

2.32E+OO I.29E-Ol 
2.36E+OO l.33E-Ol 
2.37E+OO l.3SE-Ol 
2.39E+OO I.43E-Ol 
2.44E+OO I.4SE-Ol 
2.44E+OO I.52E-Ol 

i, 

2.45E+OO I.57E-OI 

2.59E+OO 1.62E-Ol 

2.63E+OO I.67E-Ol 
2.69E+OO l.71E-Ol 
2.79E+OO l.76E-OI 
2.SIE+OO I.S1E-OI 

2.90E+OO I.S6E-Ol 

2.9SE+OO I.9IE-Ol 
3.07E+OO I.95E-OI 
3. 1 SE+OO 2.00E-Ol 
3.22E+OO 2.05E-0l 

3.30E+OO 2.lOE-Ol 

3.34E+OO 2.14E-Ol 

3.37E+OO 2.19E-Ol 
3.44E+OO 2.24E-OI 

3.5SE+OO 2.29E-Ol 
3.62E+OO 2.33E-Ol 
3.66E+OO 2.3SE-Ol 
3.74E+OO 2.43E-OI 
3.S6E+OO 2.4SE-Ol 
3.SSE+OO 2.52E-OI 
4.17E+OO 2.57E-Ol 
4.26E+OO 2.62E-Or 
4.44E+OO 2.71E-Ol 
4.63E+OO 2.76E-OI 

4.S7E+OO 2.SIE-Ol 
5.13E+OO 2.S6E-OI 
S.lSE+OO 2.91E-Ol 
S.54E+OO 2.9SE-Ol 

S.S3E+OO 3.00E-OI 
5.S6E+OO 3.0SE-Ol 
S.S6E+OO 3.lOE-Ol 

: 5.90E+OO 3.l4E-Ol 
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....................... ...... ....
6.06E+00
6.13E+00
6.17E+00
6.22E+00
6.3 1E+00
6.36E+00
6.40E+00
6.46E+00
6.5 1E+00
6.55E+00
6.60E+00
6.86E+00
6.93E+00
6.95E+00
6.97E+00
7.09E+00
7.18E+00
7.35E+00
7.36E+00
7.40E+00
7.43E+00
7.46E+00
7.59E+00
7.60E+00
7.64E+00
7.87E+00
8.1OE+00
8.28E+00
8.35E+00
8.71E+00
8.7 1E+00
8.73E+00
8.79E+00
8.80E+00
8.82E+00
8.85E+00
8.89E+00
8.90E+00
8.99E+00
9.OOE+00
9.13E+00
9.14E+00
9.2 1E+00
9.3 1E+00
9.55E+00
9.60E+00
9.63E+00
9.86E+00
1.05E+01

3.19E-01
3.24E-01
3.29E-01
3.33E-01
3.38E-01
3.43E-01
3.48E-01
3.52E-01
3.57E-01
3.62E-01
3.67E-01
3.71E-01
3.76E-01
3.86E-01
3.91E-01
3.95E-01
4.OOE-01
4.05E-01
4.1OE-01
4.14E-01
4.19E-01
4.24E-01
4.29E-01
4.33E-01
4.38E-01
4.43E-01
4.48E-01
4.52E-01
4.57E-01
4.62E-01
4.67E-01
4.71E-01
4.76E-01
4.81E-01
4.86E-01
4.9 1E-01
4.95E-01
5.OOE-01
5.05E-01
5.1OE-01
5.14E-01
5.19E-01
5.24E-01
5.29E-01
5.33E-01
5.38E-01
5.43E-01
5.48E-01
5.52E-01

................. ........... -.................... - 11 ... ll--- -..... .... ....... I I
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6.06E+00 3.19E-01 
6.l3E+00 3.24E-01 
6.17E+00 3.29E-01 
6.22E+00 3.33E-01 
6.31E+00 3.38E-01 
6.36E+00 3.43E-01 

6.40E+00 3.48E-01 
. 6.46E+00 3.52E-01 
! 6.51E+00 3.57E-01 

16.55E+00 3.62E-01 
6.60E+00 3.67E-01 

16.86E+00 3.71E-01 
; 6.93E+00 3.76E-01 

6.95E+00 3.86E-01 

6.97E+00 3.91E-01 
7.09E+00 3.95E-01 
7. 18E+00 4.00E-01 
7.35E+00 4.05E-01 
7.36E+00 4.lOE-01 
7.40E+00 4.14E-01 

7.43E+00 4.19E-01 
7.46E+00 4.24E-01 
7.59E+00 4.29E-01 
7.60E+00 4.33E-01 
7.64E+00 4.38E-01 
7.87E+00 4.43E-01 
8.lOE+00 4.48E-01 

8.28E+00 4.52E-Ol 
8.35E+00 4.57E-01 
8.71E+00 4.62E-01 
8.71E+00 4.67E-01 
8.73E+00 4.7IE-01 
8.79E+00 4.76E-01 
8.80E+00 4.81E-01 
8.82E+00 4.86E-01 
8.85E+00 4.91E-01 
8.89E+00 4.95E-01 

8.90E+00 5.00E-01 

8.99E+00 5.05E-01 
9.00E+00 5.lOE-01 
9.l3E+00 5.14E-01 
9. 14E+00 5.19E-01 
9.21E+00 5.24E-01 
9.31E+00 5.29E-01 
9.55E+00 5.33E-01 
9.60E+00 5.38E-01 
9.63E+00 5.43E-01 
9.86E+00 5.48E-01 
1.05E+01 5.52E-01 
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1.07E+01

1.13E+01

1.15E+O1
1. 17E+O1
1.20E+01

1.26E+01

1.26E+01

1.28E+01

1.32E+01

1.32E+01

1.34E+01

1.34E+01

1.36E+01

1.37E+01

1.38E+01

1.41E+01

1.45E+O1

1.51E+01

1.52E+01

1.61E+01

1.62E+01

1.65E+01

1.66E+01

1.69E+01

1.74E+01

1.82E+01

1.84E+01

1.84E+01

1.87E+01

1.95E+01
2.01E+01
2.07E+O1

2.08E+01

2.17E+01

2.24E+01

2.27E+01

2.29E+01

2.29E+01

2.40E+O 1

2.47E+01

2.60E+01

2.65E+01

2.72E+01

2.73E+01

2.76E+01

2.77E+01

2.78E+01

2.80E+01

2.86E+O1

5.57E-01
5.62E-01
5.67E-01
5.71E-01
5.76E-01
5.81E-01
5.86E-01
5.91E-01
5.95E-01
6.OOE-01
6.05E-01
6.10E-01
6.14E-01
6.19E-01
6.24E-01
6.29E-01
6.33E-01
6.38E-01
6.43E-01
6.48E-01
6.52E-01
6.57E-01
6.62E-01
6.67E-01
6.7 1E-01
6.76E-01
6.81E-01
6.86E-01
6.91E-01
6.95E-01
7.OOE-01
7.05E-01
7.1 OE-0 1
7.14E-01
7.19E-01
7.24E-01
7.29E-01
7.33E-01
7.38E-01
7.43E-01
7.48E-01
7.52E-01
7.57E-01
7.62E-01
7.67E-01
7.71E-01
7.76E-01
7.81E-01
7.86E-01

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

1.07E+01 5.57E-01 

1.13E+01 5.62E-01 

1.15E+01 5.67E-01 

1.17E+01 5.71E-01 

1.20E+01 5.76E-01 

1.26E+01 5.81E-01 

1.26E+01 5.86E-01 

1.28E+01 5.91E-01 

1.32E+01 5.95E-01 

1.32E+01 6.00E-01 

1.34E+01 6.05E-01 

1.34E+01 6.10E-01 

1.36E+01 6. 14E-01 

1.37E+01 6.19E-01 

1.38E+01 6.24E-01 

1.41E+01 6.29E-01 

1.45E+01 6.33E-01 

: 1.51E+01 6.38E-01 
1. 52E+01 6.43E-01 

1.61E+01 6.48E-01 

1.62E+01 6.52E-01 

i 1.65E+01 6.57E-01 

1. 66E+01 6.62E-01 

1.69E+01 6.67E-01 

1.74E+01 6.71E-01 
, 1.82E+01 6.76E-01 

! 1.84E+01 6.81E-01 

1. 84E+01 6.86E-01 

1.87E+01 6.91E-01 

1.95E+01 6.95E-01 
2.01E+01 7.00E-01 

2.07E+01 7.05E-01 

2.08E+01 7.lOE-01 

2. 17E+01 7. 14E-01 

2.24E+01 7.19E-01 

2.27E+01 7.24E-01 

2.29E+01 7.29E-01 

2.29E+01 7.33E-01 

2.40E+01 7.38E-01 

2.47E+01 7.43E-01 

2.60E+01 7.48E-01 

2.65E+01 7.52E-01 

2.72E+01 7.57E-01 

2.73E+01 7.62E-01 
2.76E+01 7.67E-01 

2.77E+01 7.71E-01 

2.78E+01 7.76E-01 

2.80E+01 7.81E-01 

2.86E+01 7.86E-01 
........................................................ ~ ...... 
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2.94E+01 7.91E-01
3.01E+01 7.95E-01
3.03E+01 8.OOE-01
3.06E+01 8.10E-01
3.08E+01 8.14E-01
3.11E+01 8.19E-01
3.17E+01 8.24E-01
3.17E+01 8.29E-01
3.17E+01 8.33E-01
3.22E+O1 8.38E-01
3.39E+O1 8.43E-01
3.48E+01 8.48E-01
3.54E+01 8.52E-01
3.60E+01 8.57E-01
3.68E+01 8.62E-01
4.03E+01 8.67E-01
4.07E+O1 8.71E-01
4.24E+O1 8.76E-01
4.29E+01 8.81E-01
4.42E+O1 8.86E-01
4.72E+O1 8.91E-01
4.97E+01 8.95E-01
5.12E+01 9.OOE-01
6.13E+01 9.05E-01
6.19E+01 9.10E-01
6.23E+01 9.14E-01
6.32E+01 9.19E-01
6.59E+01 9.24E-01
6.73E+01 9.29E-01
7.47E+01 9.33E-01
7.92E+01 9.38E-01
8.12E+01 9.43E-01
8.28E+01 9.48E-01

8.47E+01 9.52E-01
8.96E+01 9.57E-01
9.47E+01 9.62E-01
1.08E+02 9.67E-01
1.13E+02 9.71E-01
1.15E+02 9.76E-01
1.42E+02 9.81E-01
1.77E+02 9.86E-01
1.78E+02 9.91E-01
1.80E+02 9.95E-01
3.16E+02 1.OOE+00

1:ufce Soil Porosity Porosity of the surface soil layer (D~Dnone)

Default value used

N2:Unsaturated Zone Porosity of the unsaturated zone FDERIVED none)
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2.94E+Ol 7.91E-Ol 
, 3.01E+Ol 7.9SE-Ol 
i 3.03E+01 8.00E-01 
! 3.06E+01 8.10E-01 

3.08E+Ol 8.14E-Ol 
3. llE+01 8.19E-01 
3. 17E+01 8.24E-Ol 

3.17E+Ol 8.29E-Ol 
3. 17E+Ol 8.33E-Ol 
3.22E+01 8.38E-01 

3.39E+Ol 8.43E-Ol 
3.48E+Ol 8.48E-Ol 
3.S4E+01 8.S2E-01 

3.60E+01 8.S7E-01 
, 3.68E+Ol 8.62E-01 

4.03E+Ol 8.67E-Ol 
4.07E+01 8.71E-Ol 

4.24E+Ol 8.76E-Ol 
4.29E+Ol 8.81E-Ol 
4.42E+Ol 8.86E-Ol 
4.72E+Ol 8.91E-Ol 
4.97E+Ol 8.9SE-Ol 
S.12E+Ol 9.00E-01 

6. 13E+01 9.0SE-Ol 
6.19E+Ol 9.lDE-Ol 
6.23E+Ol 9.14E-Ol 
6.32E+Ol 9.19E-Ol 
6.S9E+01 9.24E-Ol 
6.73E+Ol 9.29E-01 
7.47E+Ol 9.33E-Ol 
7.92E+Ol 9.38E-Ol 
8.12E+Ol 9.43E-Ol 
8.28E+Ol 9.48E-Ol 
8.47E+Ol 9.S2E-Ol 

8.96E+Ol 9.S7E-Ol 
, 9.47E+Ol 9.62E-01 
: 1.08E+02 9.67E-Ol 
, 1.13E+02 9.71E-Ol 

i l.1SE+02 9.76E-01 
: 1.42E+02 9.81E-01 
i 1.77E+02 9.86E-Ol 
: 1.78E+02 9.91E-Ol 
, 1.80E+02 9.9SE-Ol 
i 3.16E+02 1.00E+OO 

........... , .... ~ ..... _ ............ ~~_ ........ _ .............................................. , .............................................................. , ......................... " .......................... _ ............ n<...... .. . .... ... ... . ._, .... _,_ ............ _ ... _ ............ _ .... _................. . .............. .J 

1~.!.:.~.1!:~~~~~._~~.~~._.~~E~~_~!L._ .... .J 1~?~?~.~~~ .. _?~_~_~~~~:~~~_e._S?~~l_~Xe.: ... __ ... I.~_~~~.(_no_~~!_ ..•. ____ .. _ .. ___ .... _._._ ....... ____ .. , ._. __ . ___ . , 

IDe~~.~lt value u~ed __ ._.11.____ ... ___ _ 

1~2:U~s~_tur~~_~d.z~n~. llPoro~ity c:! the unsatu.:_ated zon~_. ___ :I~~~!~~~~~_?n~)_. __ . __ .. _______ _ 
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P orosity .. ............ .. .............. . ...

Default value used [... ...... ... .. ..... ... ..... ................ ....... ............................. ........ .... .... ..... ..... ........................................... ... ........................................... .. .. ... ... .... ......................... ... ......... ........... .. .. . .. ................ ..... .. ... ..... . ...... ....................

n .Saturation ratio of the surface soilr•l:Surface Soil Saturation layer jDERJ7VED(none)

flDefault value used

i F2"Unsaturated Zone i Saturation ratio of the unsaturated

Saturationn zone DERIVED(none)

Default value used __ _

j INFIL:Infiltration Rate Net rate of infiltration to aquifer iDERVD(/y)

Default value used

SCSST:Soil Classification SCS soil classification ID DISCRETE CUMULATIVE(none)

Default value used

Value Probability

1.OOE+00 1.OOE-04

2.OOE+00 1.34E-03

3.OOE+00 1.06E-02

4.OOE+00 2.51E-02

5.OOE+00 6.17E-02

6.OOE+00 1.09E-01

7.OOE+00 1.62E-01

8.OOE+00 2.12E-01

9.OOE+00 2.85E-01
1.00E+01 5.10E-01

1.1OE+O1 7.58E-01
1.20E+01 1.00E+00

NDEY. orosit.Proba ilRelative porosity value within the
isrbtoV'froroshty, slroyaeility ... RMvnone)........a. ... ... ... ... ... ... ... ... d ..... . . . . .. ... . -- --- -. .t. X e ............. ... .. .................... ........................ ... .. ..... . . . . .. ..

[Default value used Lower Limit O.OOE+O0

SLimit1.00E+00
PtSDEV:Permeability Relative permeability value within [UNiFOM\rione)

Default value used __owriit0.0E0

i BDEV:Parameter "b" Relative value of "b" parameteri
jrbabiliwithin the distribution for this soil UNIFORM(none)

f~rbailtytype I___________________
[Default value used [Lower Limit O.OOE+00

Upper Limi 1.ooE+oo

AP:Water Application Rate Total water application rate on CONTINUOUS LIN R(my)
Jr Application Rate icultivated area C N__

Default value used

Value Probability

90

,i~~~"i=" -[.. -- . ~_-f----·- __ n_. 

: Fl:Surface Soil Satu~~~~?~.,,;r~a=:=t~=;a=t:;:;'io""n=r=at=io=of::;::;t:::::h::;:;e=su;;:;;;r:::::fa::;::;c=e=s=Ol=·I= .... ~.:rID= ...... =~=~=~=E..;;;D::.;. .... =.~n= ... ~.;;:;. .. ~=.~)::;::; ...... = .. =======,1 

[.:ID~f~~;~~~i~.~~~~d· 'I 
F===================~===================~r·===~-=-=~~= .. ·= ...... =·=·== .. -=~ .. = .... -=~·="··=·~======I 
. F2: Unsaturated Zone : .... Szoantueration ratio of the unsaturated .,'IDERNED(nOne) 
; Saturation 
'F"====-====================~======================~~r'''=-'=''==~''''~''v=~='~#=-~~=~=~========I 
ilDefault value used umummm''''''''''''.'' uH 

Ili~ii£~i~Q!!i;i~?~ ... g~~~ ............ m.I~;.t~~~~"~"i"~~~"I~~~i??~?m~"9~.~~~~",,,, .. ~1 r=1?= ... ~=RI= ..... = .. ~=· •••.•• = ••. ~= •••• ~=·.;U=y=)= .•••.•. ;:::: .••..• = •••••• = •••••• = ••••••. ="= •••••• = ..... ".::: .... =.= ....... ::::; ..... = ...... = .. u.:::..:.". "= ...... . 

11~.~~~~~ue used J.. ..."' .... . 
!ISCSST:Soil Clas~if.ication !ISCS soil classification ID jIDISCRJ?~~_Cl!.MUL~!!~~none) ....... .. 
. Default value used 

Value Probability 
1.00E+OO l.OOE-04 
2.00E+OO 1.34E-03 
3.00E+OO l.06E-02 
4.00E+OO 2.51E-02 
5.00E+OO 6. 17E-02 
6.00E+OO l.09E-Ol 
7.00E+OO 1. 62E-O1 
8.00E+OO 2.12E-Ol 
9.00E+OO 2.85E-Ol 
l.OOE+Ol 5.lOE-Ol 
l.lOE+Ol 7.58E-Ol 
1.20E+Ol l.OOE+OO 

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

'NDEV:Porosity Probability' Relative porosity value within the :\UNIFORM(nOne) 
j~i~tr.!i:lt.'~i(?~f<:>r.t~i~~<:>ir.~Yp~.. .j r= .... ::;::; ..... ::::; ...... = ....... = ...... = ...... :::..: ...... = ....... = ...... :::..: ...... = ....... =u ... = .. ==== ..... = .... = ..... ;:::: ..... = ..... = ...... = ...... ~ .. U'I 

11:~~a~.lt ... ~.~I~~ .. ~.:~~ ..................................... . 

I KSDEV:Permeability 

Lower Limit 
. Upper Limit 

O.OOE+OO 
l.OOE+OO 

i Relative permeability value within i ...•.. IU .. N. IF ... ORM(riO." ne) 
• the distribution for this soil type 

"",. ~ 

: ~ro~ability ......_ ... _ ... _ _ ... 
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6.07E-01
6.10E-01
6.35E-01
7.62E-01
8.89E-01
1.02E+00
1.14E+00
1.27E+00
1.40E+00
1.52E+00
1.65E+00
1.78E+00

O.OOE+00
4.62E-0 1
4.76E-01
5.40E-01
6.29E-01
7.05E-01
8.04E-01
8.79E-01
9.41E-01
9.82E-01
9.98E-01
1.OOE+00

FIR:Irrigation Rate F,ýnnualaverage irrigation rate ICONSTANT(L/m**2-d)

ID~efault value used IValue 1.29E+00-
i Bulk density of soil in the surface DERIED(g/mL)RHI:Surface Soil Density rV[,sil lyer

_________________________ ýsoil layer___ ____________________________
Defalt vlue sed i

DeiRH 2:Unsaturated Zone rBulk density of soil in the

DensitySurace unsaturated zone othiVE.....L)

[Default value used

[VDR:Volume of Water Volume of water withdrawn for iCONSTANT(L)

... .........-u........ ..... ...... .. ................ . ........ .. . . ......su m pt....s e .......... ................. ....... ......... ... J ....... ............! _.. ....... ................... ..... .... ....
Consmed conysumptive usoiaer

Default value used -[Value 1.18E+05

VSW:Volume of Water in Volume of water in the pond CONSTANT(L)
Pond consumptive use
iDefault value used Value 1. 30E+06

AR:-Cultivated Area fi l andcultvated .ER EDnm . . . .

flDefault value used f ____________________

Ish:Soil Moisture Content iMoisture content of soil ___ DERIVED(none)___

Default value used iI Vle90 0

nTD:Drinking'wateriolp e Drinking-water consumptiond CONSTANT(days)

consupinpridpro

Default value used Value 3065E+02

:TJIV(1):HColdup Period: I Udf period forleafyvegetables CONSTAT(days)
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6.07E-Ol O.OOE+OO 
6.l0E-Ol 4.62E-Ol 
6.35E-Ol 4.76E-Ol 
7.62E-Ol 5.40E-Ol 
8.89E-Ol 6.29E-Ol 
1.02E+OO 7.05E-Ol 
1.14E+OO 8.04E-Ol 

i 1.27E",,0 8.79E-Ol 
l.40E+OO 9.4lE-Ol 

i l.52E+OO 9.82E-Ol 
r 1.65E+OO 9.98E-Ol 

1.78E+OO 1.00E+OO 

,I~:~~~lr.~~~~:~~=? HHH H.H~m.m,l:~9~~~? .. m 

llRHol:surface Soil Density ! ~o~_~~a~~~.~i~~ of soil in the surface. IIDER~:~(g/rnL) 
!IDefa~lt v~l~~~us;d _ --.~~~~~'. '1:= ==============1 

~================~=================== 

: Saturated permeability of the 
: surface soil layer 

... 1 ........................... _.~ .•. _. •••• . ......•••...•.•••••.••• ~ ... ~ ........ _. 

11.~~~~~~.~ ... ~~I.~.~ ... ~~.~.~ ...... , ............................................................ .... F ....... ::;;: ..... ::;;: ...... ::;;: .. =====::;;: ...... ::;;: .... "" ...... ;:;:;: ...... ::;.:: ...... :;:: ..... ;:.::; ... ==m! I.... .mmm.mm... .. 

! VDR:Volume of Water ; Volume of water withdrawn for :ICONSTANT(L) 
'Consumed : consumptive use ' 
....... _ ••••• ¥v ••• __ • __ ... ." •• " ___ .~_ •• _ •• __ • __ •••• _ •• _ •• _,,_ •• _._ •• ___ •• ___ .... ____ .................. __ ." ....... ,... • •• _____ ............... _. ___ • ___ ~.J ~____ , ...... _ ......... _ ............ ___ _ __ . ______ ..... ___ .. __________ _ 

:~[@~e~fa~U~1t~V~a~I~~e~u~s~~d~======r===========dil Value' 1.18E+05 : ~~=: Volum~ of Water in Volume of water in the pond j [CONS~A~~(L) 
F=================~=================== 
'IDefault value used",J'-~ ...... " ..... _l.~?~~?~ ................ ".J 
;1~.~~.~~!·!~y~!~~~~i~~:~:·: .. : .. ·:.·.H;~~·~~f.·.!.;;~·?~·;~.~;~~·~.~:: .... ·.:·· . .JIJ?~.~~~J?.5~~~~!. ............................... .. 
ilDefault value ~,s,~~ M 'I 

~====================I 
!1~h:SoiI Moisture ~ontent :IMoisture c,ontent of sail.. :1~!~_J?0~_'"~ .. ________ J 

il~~~~~lt~~I~~_~~~~m.mm'mmm.........mm m.mmmmm. l rim= .. =====.= ...... ;:.::; ...... ::::.; ...... ::::.; ...... = ..... = ... ::::.; ..... = ..... = ...... = ...... = ....... ;:;:;: ...... = .... =:;: ..... =_ ... ==, 
,1!!g:Q~~<:J.~~i~g.~~~~<>.<:J.mmm .. : 1'J:'?t~l~i~~i~~~?~~i~~p~~i?? mm,i Ic:?~~!~!~~~~~! .. ...... ... ............mm. . 

·IDefault value used 'I Value 9.00E+Ol 
; .......................................................................................................................................... r ..... = .... -:;;:; .... ::;; ..... =.::;;m .. ::;.::"=" .= ...... ;:.::; .... ::;; ....... ::;.::m =======; .. := ..................................................................... . 

,TD:Drinking-water . Drinking-water consumption .'".·ICON~T ..... AN .......... ,~(dayS) 
. consump!ion period i period ......... .. 

~====================I 
:IDefault value used II Value 3.65E+02 

!1!,~(l);.~ .. ~!~~~·~~~i~~ .. ~:m ··············il~~;~;€~:?~ri?i!? .. ::i~·~~.~;~;!;~;~~ .. jl~ .. ~~~.~~i~~a;~~, •• ~ •• :: .. ~ .... m .. ~::::: ... ~ •••.. mmm .......... m 
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Default value used.. .Value . 1.00E+00• .... ... ..... .. .... .... . . .. ............................... . ................... .. ......... . . .................. ... .. .. .. ... .. .... ... .... ... .... .. ... .. .. .. ... .. . . .... .. ..... .. .. ....... .. ..... .. .. ... .. .. ... .. .. .. ... .. .... ... .. .. .. ... .... ... .... .. ... .. .. .. ..... .. ..
THV(2)'Holdup Period:
TI-V2 o" u Period Holdup period for other vegetables CONSTANT(days)

O th er v eg eta b les ..... _ __ _ __ _ __ _ ........ _..............._....._......_._ _.._....._.........._ __. __.._..........

[Default value used VIValue 1.40E+01

T V(3):Holdup Period: • Holdup period for fruits STANT(days)

Fruits _d

[Default value used Value 1.40E+01

THV(4):Holdup Period: Hd period r grains [CoNsTANT'days"H,,.roudup period or grin ONSTN Ys)

....._a _._...... ............ . ....... i .. .. . .. . .. .... . ...... .. . ... .
lDefault value used KValue 1.40E+0 I

[THA(1):Holdup Period: Holdup pebefd[forTbeef s

Default value used f Value 2.OOE+01.... . ....... ... ........... ....... .... ... . . . ... . ........... .. ......... ......... .. ... . . . . .. . . . . . . . ...... . . . . . . .. .. .. .. .. .. ..
TIIA(2):Holdup Period:Period. iHoldup period for poultry CONSTANT(days)

r~~~m~~ry~ .............. .................. .... .. ................. ...... ..... ... .............. . ... ..... .... .. ........................
[Default value used KValue 1.00E+00

{ITHA(3):Holdup Period:[
DefAult o[Holdup period for milk CONSTANT(days)Milk

value used Value 1.00E+O0

THA(4):Holdup Period:TH(ggs ldp erod: Holdup period for eggs CONSTANT(days)Eggs

Default value used ,i Value 1.OOE+00

TGV(1).Growing Period: Minimum growing period for leafy:

Leafy rvegetables N Tv l ..u. u sed..... .. .... ................ ......... ........................................................ . . V .. .... ... 4 5 °E °. .

TGV(2):Growing Period: Minimum gowing period for other
Other vegetables [vegetables

[Default value used JValue 9.OOE+0l[TfGV(3): Growing Period:

4ro igPro: Minimum growing period for fruits CONSTANT(days).. .u t s.............. ..... ............ .......................... ...... .................... .i ..... .............. ............... ...... .. ............. ......... ....... .... . ....... ............ .. .. .. .... .... ... ..... ... .............. .......
Default value used [Value 9.OOE+01

[TGV(4):Growing Period: ins growing period forGrain i lgainsCONSTANT(days)

[Default value____________ usedu 9.OOE-i-O. .... .........- ....... .......... ......... .. ... ......... ...... ....... .. ......... .......... ........................... ...... ............. .................... . .. ....... ................... .......... 9 .0 E. o...-- --- -- .. ... .......... ........... ........... ...............
fTGF(1):Growing Period: Minimum growing period for days)
Beef Forage orage consumed by beef cattleAT ays)B e e f F o r a g e . ............. ..frag . o n u e b y b e f c~ ~ .. : ,i . . . . ........... . .................. ........... ........ .................
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"Default value used 
: ............................................................. _ ......................................... " ........... -....... , .. 

l.OOE+OO , 
...................... .< 

. THV(2):Holdup Period: 
Other vegetables 
....... , ..... ,'" ............................................ , ..... ,,, .............. _ ...• 

i;I~:fault value used 

: THV(3):Holdup Period: ! HOld::';~:i~d for fruits -, -'~-i.ICONSTANTCd"a_YS) 
! Fruits ~===== ... = .. ======~ 
llDefault value used' ----,,-, -··'--""_'"'_:~·==~~'=~~~:JI~ 1 AOE+Ol 

• ~:~:)~H~id~~P~ , HOldUPP"iOd~o,:',in'j~~~s~A~~_ 
!IDefa~;~~~~~~,,~~id llvalue ,mM'M" __ 1.40E+Ol 

: ~:(l):HOldUP Period: JOldUP ~"i~~'. b"f ilCONST ~T(day,) 
tlDefault value used""", """'____, __ ;I~" 2~?O'~~?,~ ___ " ........... _____ ._: 
'THA(2)~H~ld~p Period: ----;:;:P pe,iod fo, poultry 'ICONSTANTCday,) 

:I~:f:~:~~alue u<ed .... -~. . ... -~ u_ ··_·:I~u_u; .OOE+OO· =_-'_" 
! ~~(3):HOldUP Period: _J[HOldUP pedO: fo, milk ~i!=IC=O=N=S=T=AN=,_,=,T=:d=a=ys=)======= 
'IDefault value used "__ .,il~_ 1 ,OOE+OO__", ... 

! rnA(4);H.;;;;~~P';ri~d; ··~~~ldUP pe:~fO' egg' .ICON.,.ST ANTc~ayS) _________ 1 
'E:J~gs . 
il~~fault value used :I~, LOOE+OO 

! TGV (1): Growing Period: -~;:;::~I~' ;OWi:g pe,iod f:;~:JIC~~=T~(dayS) 

i'~lif~~~::iP~J~;::~:~:;~~~~f~,~:I,~:--=!=:=:::::::T::::::ANT,= =_~::::::(=d_=~4::::::.~=!=~~::::::+=O=_I,=_.=,_:::::: .. -=---::::::--....... _-.~-... -...... -~-; •.• I 

, --"., ;I~ 9.00E+Ol 

ili~~;::~:~~i~~P~;iod : Minimum gmwiog P::: fo, ~':I~~S~~(d~: _ _ _ d __ 

,Fruits ___ .. ______ .... 
iID~f~~l-~'~~~~~ '~~,~,~._ .. ~_m" ••• m.' ...... '_m_'._'. ___ .____..._'_'_ -- -- i I'~~l ~e " 9 ,OOE+O~ .. m' ••• ' .• _, ___ .,_ 

, 
--' 

. TGV(4):Growing Period: : Mocyr~~~~um growing per,iOd for __ !./CONSTANTCday,S) _____ 3 
'Grains . _ __ .. 

. --, :1 Value 9,OOE+Ol 

• ~;:~:~:=~:2~,:~;: __ il~~~~~:~~:~- ----
'................ . ............................ , ........................................... , 

llDefault value used 
~ .•... ~~~ wwww_w.······.··· .. ··· .. ~w._ ..... ww_.,., ••.•.••• __ ..• w .. ~ •••• ~~~~u~, ....... ~ •••• _~_ ~""'" 

· TGF(l):Growing Period: 

~~~t~ <?~~g~ 
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• ... ... . .............. ... ......................... .................... .. ... .. ........... ..... . ................ ... .. ...... .. ... .. ... ... .. ... ... ..... .. ... ... .. ...... .. ..... ... ............. ... .. ........ ... ..... ... .. ........ ... ... .. ... .. ... ... .. ... ..... ... ........ ..... ... .. ... .. ...... .. .....
Default val f u eudVae 3.OOE+Ol

TGF(2):Growing Period: Minimum gowing period for I d

TGF(3):Growing Period : i[Minimum growing period for
iýPulryFoag -. FERvEDt(days)

Milk Cow Forage j forage consumed by pmlk cows

Default value used

TGF(4):Growing Period: [ Minimum growing period for

Layer oen Forage forage consumed by layer hens Dd

[Default value used ...........

[TG• •(): Peio: Minimum growing period for

. ... stored grain consumed by beef CONT_ ANlLu•Todays)
jleef C~ow G~rain cattle• i

Default value used - _____________ [Value 9.00E+01
TGG(2):Growing Period: Minimum growing period for

Poultry Grain F astored gain consumed by poultry he

]Defalt vlue sed - -I - - ~ -

TGG(3):Growing Period Minimum growing period for
grain consumed by milk o DErVED(days)

MiIK COW G~rain icowsi

STGG(4):Growing Period: Minimum wr for

GsBtored grain consumed by layere DERIVED(days)

L a y r e n G ra in . hen C O__ _ _ _ _ _ _ _ _

Default value usedwg r f

TGH(1):Growing Period : iMinimum growigpro o [... ..

Beef Cow Hay ... stored hay consumed by beef c~attlei .......N........ ....days....

[Default value used __Value 4.50E+01

TGH(2):Growing Period : [Minimum gowing period for rDERIVED(days)

Poultry Hay _ _ stored hay consumed by poultry __[

Default value used-- -
[TGH(3)Growing Period : i Minimum growing period for DERIVED(days)
[Defauot v alue used - - stored hay consumed by milk cows __

D fult value used 
......

TGH(4):Growing Period.: Minimum gowing period for [D......... .

strd r lae DEIKlveD•/aays)

Layer Hen Ha in tre a consumed bylerhn

Default value used - •

.Fractioon Interception fraction for leafy J .FO.non. )

TGH ) GrwngPrid
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ili~t~:~~g ~eriOd: ' Minimum 'mwm'-~:~fo'1~~(~ .. :_O~~Ol __ _ 

i ~?~I.!Ey~?~~g~ifOrage con:umed by poultry . .......!...~~~.. ....................................................... . ... . 
!1~D=e::::::~a:::::u::::l:::t"'v::::.a::::~=~~::::; .. =.~s::::e:::::d= .. :::: .. _=:::::::::. ~::::::==F==":::::'" :::: .. :::::; .. :::::; ... :;::;; .. ::::.~ ... :::: .. ,::::, .. :::::; .. ~=::=:==~-! ~I ==-=.:::::;-::::;.,:::::;. ::::'= .. ::::::', .. :::::' ::::::"=======";1 

i ~~~(~~;r.; .. o.w .... r ... I.~ .. ~g~~eriOd :!~!.;~~~;~~;~~;;;.~;.;~;~i [~=~~~=~~~~~~).... 
,IDefa~I~~.~~~~ .. use~. ~'. ____ '~_=.:::::. :::::"::::::':::: ... ::::' ::::.=======~i!::1 ==============~I 
'TGF(4) G wing Period' : Minimum growing period for ;1 RIVED(d ) 
: Layer ~e~~orage • j forage consumed by layer hens ' DE,_........... ay~, 

. : Minimum growing period for 'I 
: TGG(4):Growing Period: : stored grain consumed by layer ' .. ' DERIVED(days) 
i Layer Hen Grain : hens . 

!IDefault value used ..... ~~... ..... ,......... ...... _, I.m ................................. .. 

! ~~~gf~~P;ri,;d~ l~~=i~y ;::~~t:;~:~; "It" i[C~~ST~d~ __ _ 
.m.: ..mmmm···· .. ······ .. · .. · .. ···=I··~al~e. 4.50E+Ol 

Default value used 

TGH(2):GrowingPeriod: : Minimum growing period for 'iDERIVED(d) 

, ~oultt:I}lay '~tored hay c~~~~~_:,~,~y poultry =~!~ :::::_::::::_::::_,::::::, ... ==::::a::::~=~. ='=====::::_:::::;_.::::' ;;;;;;.,~ .. _.j 

!~D~e~fu::::u::::lt::::v::::a::::lu::::e::::u::::::s::::::e::::d======~==============i~I===::::,~:::::: .. ::::.~:::: __ =~::::_::::_=========J 
l TGH(3):Growing Period: 'Minimum growing period for ' .. :iD=~VED(dayS) 
: Milk Cow Hay ~ stored hay consumed by milk cows ....... . _,_.' 

ilDefault v~i:~'use'd ..... m .. ' I. ........ ....... .. 
i r~;i:;~ Period: ~~~~ii~ ;On:~~t:~;ia~~ hens j[DERlVED(da~~____ .. . 

IIDefault value used····· .,....... .... j[...... ......... .... , ..... . 
il~~~!i~i~t~~~:~p,~i~,;_! .. ~~~t,!~~ili;t~~~;~t~~;~~:;~;.?;·~~;·i~~i~M ,1.~~~9.~~~on~~ '~m 
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Ik!~~~~~~eafyVTe- ~v t-Pables _________________
IDefault value used Lower Limit 1.OOE-01SUpper Limit 6.00E-01

RV(2):Interception Fraction Interception fraction for otheri i r, lrU~vl(none)

O th e r v eg eta b les vegetables .............. .........v... . . . . . .. . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . .

Default value used Lower Limit 1.OOE-01

U--(per Lit 6.00E-01

RV(3):Interception Fraction Interception fraction for fruits UNIFORM(none):Fruits
Default value used Lower Limit 1.00E-01

Upper Limit 6.00E-01

RV(4):Interception Fractionf.
! _ r i s ........ ...... ...... .............. .......... ... ................. .It r e t o ......... .o .ai n .U N......IF O R M ........... .. ...........on e )....... ...

Default value used Lower Limit 1.00E-01
Upp L~ner Limit 6.00E-01..... ........................ ... ................ ....... ...... ... ... ... ... ..... ..................... ......... .... ..... .. i........ . .. ................ ..... ...... . .................. ...... .. .. ......... ............................. ..... .......... ............ .. . ......... ... ..... . ........... .. . .......................... .................... .......... .. .

IRF(1):Interception Fraction Interception fraction for beef cattle LrNIORM(none)
I:Beef Forage forage_______ ___________

Default value used Lower Limit 1.00E-01
Upper Limit 6.OOE-01

RF(2) :Interception Fraction Interception fraction for poultry DERIVED'none)
Poultry forage forage

[Default value used__

[RF(3):Interception Fraction iInterception fraction for milk cow '

Milk Cow Forage F t forage fDERIVED(none)

[ Default value usedA .. .......... .. ..... .. ........ . ... ....... . ..... ................... ..... ........ .. .. ........ ................... .................. .

[RF(4):Interception Fraction Interception fraction for layer hen [DERVED(none)
[: Layer Hen Forage Jforage ____1_____

D efault value used d

R (2):Interception Fraction! Interception fraction for beef cattle
- Grain. .[grainpoultry U[ FTVOR(none)

[Default value used 'LwrLmt10E0

[Default value usedI RG(3): Interception Fraction, Interception fraction for poultry DRVD~oe

": Poultryo Grain ,igryain

.. ........ ...... ....................... .................................................................. ...................... .... ....................... .... ...................... ................i.. ... ... ....... ............. ...................... ......................
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'I;i~~~~_ 
: De au t va ue use 

_E~~~·~~_~I~i······················ ............................................................ ·:::i:::r::: .. ··= ... :::_.=._.= ... =.,.= ... =,..::: .. _::: __ ::: .. '"::: .... :::.:._~:::;:_'======::;;::;--'1 

'I f I I d [ Lower Limit 1.00E-01 

: ...... ..... ........... . .... ........... _........ .. ; ~U::::::p=p::::::e=r L=l::::::' illJ::::::'::::::t === ... =6=:O=.~= ... ~= .. -::::::0:::::1 =.-" -'-..... _ ...... . 

i RV(2):Interception Fraction Interception fraction for other iIUNIFORM(none) 
·:Q~~~~y~~e~~~"~~.. ' vegetables. ........................................ ........................ . 

!:·~I;~~~:::;:lc:~::,;=:';:::::::~uc=:;.~:=:·;:·~=:::::t::.:.io=n=F::::::r::::::a=c=ti::::::o=n;;;;;;':I:nt==·~:~~::::::·=:·:.;:;=:_t==~O.==~=·~=·==~:~~=·=tl==.~·==·~·==;=·=~r=·=·f·==·~u==i:ts:-: ...... =·= .... ··==;jl~~~~~:e) .~;:~: 

'I d , Lower Limit : Default value use 
• , Upper Limit 

i RF(i);rnt~~~~~ti~~ Fr;~ti~~! ;~~;e:;~~:fn<'~~~;~~-~~:f "tt1e !I~·~.···~ .. (o .. ::.····· 
! : Beef For~g.~_ _.. ...... . .. . 

'I I d : Lower Limit 

i~D:::e:::f:::au::::::_~=~:=.a=ue=~=~:= .... _::::::.=====~r==========~==! Upper Limit 

1.00E-01 
6.00E-Ol 

1.00E-01 
6.00E-Ol 

, 
.. , ~:~~~!~t;~;=;:ion Fraction ' ~~~:;eePti~~ .. f~~~t~~~ .f~~ ... ~.~.~.ltry ............... ' I~:~~.~.~.(.~.~~~? ...................................................... . 

il~~~~~;~~~~~~~~~~~ .. ~~.~ i!=1 ==== .... =._;:.:;. .... ::: ... '::: ... = ... :::.: __ :::::: .. ======= 

'RF(3):Interception Fraction! Interception fraction for milk cow !" ..•. IDERIVED(none) 

..•..... ~ 

! : Milk Cow Forage i forage 

1~ID~e~f~au~l~t ~va;;;l~ue~u~se~d~~~===d=~=========~I .... m",,' .. m __ .. __ .mm .... mmm.m .................. . 

i RF(4~I~;~~~~¢i~;,- Fracti~;;--;:;:ePt;o;;;:;;:;-fo, lay" heo ' .. I.~.E ..... RIv ...... E ..... D(nOne. ) 
I : !:_~.~e~.M~en Forage forage __ m om_ ••• 

1.00E-01 
6.00E-Ol 

! RG(2):Interception Fraction, Interception fraction for poultry IDE~ ..... ED(nOne) 
! : Poultry G!_~!~_ .. _ ! grain ..... . 

!~ID~e~f~au~l~t ~va41~ue~u~se~d~=====:=&~ .... ::: .... = ..... = ...... ::: ...... "" ..... = ..... = ..... :::::: ..... = ..... = .. m.:::::: =======':I
F 
.. == .. "" ...... ;.;:; ..... "" ..... "" ...... "' ... = .... ;.;:; .... = ..... ==== .. = ...... = ...... :::::: ...... ::::: ...... ::::: ...... = ..... = ..... "";1 

:RG(3)~i~t~;~~ption Fraction,rIn=t=er=c=ep=t=io=n=fr=a=c=ti=o=n""f=or=illJ='lk=c=OW='IDERIVED(nOne) 

, : Milk Cow Grain ' gr~ .. ~ .... _ ..... " .. _................... !~.::::::. = .... :.:; .... :::::: ..... :::; .... :::; ... ;::. ..... :..;.: ... ;;;:_= .... :::::: .. =======_-:::::.:_ ... , 

il~~~~~l;~a\~eus~~ ..... mm.'1 
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[RG(4):Interception Fraction. Interception fraction for layer hen

.Layer Hen Grain _grain

fDefault value used

[RH()'Interception Fractn, Interception fraction for beef cattle fDERI ED(

Default value used __ _ _ _ _ _ _ "__ _ _ __ _ _ _

RH(2):Interception Fractioni Interception fraction for miulkr co fDRIVED none)

Default value used
• . . • ........ ... .. ... .... ..... .... ... .......... .... ... .. ..... ....... . .. ............. ... ...... ..... ................... ... .. . .......... .. ...... ..... .. .. .. ..... .. .. ......... ..... .. .... ... ......... .. ... .. .... ... .. .. .. ... .. ..... .. ....... .... .. ... .. .... ....... ... .. .... ... .. .. .. ... .. .. ..... .. ...

Mi R ()lk tcwtHay hay rcinlntret~ rcin o ikcwiDRIE(u•i..

Default value used ______-- ________________________

RH(4):Interception Fraction! Interception fraction for layer hen .DERIVED(none)

Layer Hen Hay hay ._
[Default value usedJ

• } , iCONTINUOUS LIINEAR(kg wet

Y v . !.)....0........!. ~ a •f ............. ..r~ ..Y .e~. !.r........ ..... . ..... .... ve. e ..l.........................wm..2.... . . . . ...... ... ........ .......................... ...........

Default value used

Value Probability

2.70E+00 0.00E+00

2.71E+00 1.60E-03

2.74E+00 6.00E-03

2.76E+00 1.76E-02

2.78E+00 4.36E-02

2.80E+00 8.48E-02

2.82E+00 1.56E-01

*2.85E+00 2.57E-01

2.87E+00 3.64E-01

2.89E+00 5.00E-01

2.91E+00 6.39E-01

*2.93E+00 7.46E-01

2.96E+00 8.42E-01

2.98E+00 9.09E-01

*3.0OE+00 9.60E-01

*3.02E+00 9.84E-01

3.04E+00 9.94E-01

*3.07E+00 9.97E-01

3.09E+00 9.99E-01

3.11E+00 1.00E+00

3.13E+00 1.00E+00

3.15E+00 1.00E+00

Yied:Oter Crp i eld for oher vege)CONTINUOUS LINEAR(kg wetYV(2):Crop tion :rO t i Iroption fo n or mitables c w
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:1~~:~~~~~~:~_F;~~ti~~~i~;~~::~: 1::_j~F~:_E:~:w_=::::;VE"w:. :.~::;;;::;~=,"o:n=::::;w::) :.w='= == =:::: == == == =:::: =::::; == ===::::; ==~w:"~:~~'1 
" RH(l):Interception Fraction!.:. Interception fraction for beef cattle i:IDERIVED(nOne) 
: . B f C H ' hay , 

:1~ef~It~e:~ _~_~-~~. -==;:::I-=~ ... =" .. =. =_=ww=_:=':.w= ..... _='_=.'= .... ,=.===.= .. = ... = ... = .... =~ ... = ... ::: ... =.~I 

!Ir~~~?;~~y:tion Fraction! ~:~'ce:ti::etiOnfO' ~OU~~jIFD= .... ~= .... ~= .... ~::: ..... ::: ... ,= ... ~=(=~o:.::;::n=:.::::.~.= .... == .. = .... = ....... = ..... = ....... = .....• =w= .. = .•••• ~= •. ""'; .•... '1 

.. :; RH(3);i~t~~~~~tion Fr~~ti~~·.:~'ntercePtion fraction·~~;~~~~~w IDERIVE~·(~:~:;··m .............. m. 

il~~~~~:~;~~ : h,y - nn. ...._-- •••• :=1 ==_::::w="":::' ,.=,=w=='" =======~ .. w. 

i RH(4):Interception Fraction, Interception fraction for layer hen 1,I~ERIVED( ..... n .. o ........ ne) 

i : ~~Y, .. eE Hen H~y : ~ay _._ ww_"_,,, '--====.m=. ========: 
'IDefa"ult value used ",_, ... w_'__ ~w _____ ~I-======:::::::::::::::::::::::==== 
11~~S~!.~.~.~?~m~i~!~=..~.~~.~~._ .... ,=~~~ ... ~.i~I~ ... ~~.~ ... ~.~.~~~m~~~.~~~~.~~.~ ................. : I~~~!i~~~~m~~~~.~~.~ ... ::t ..... m ........... . 
i Default value used 

Value Probability 
2.70E+OO O.OOE+OO 
2.71E+OO 1.60E-03 
2.74E+OO 6.00E-03 
2.76E+OO 1.76E-02 
2.7SE+OO 4.36E-02 
2.S0E+OO S.4SE-02 
2.S2E+OO 1.56E-Ol 

! 2.S5E+OO 2.57E-Ol 
2.S7E+OO 3.64E-Ol 

12.89E+OO 5.00E-OI 
2.91E+OO 6.39E-Ol 

, 2.93E+OO 7.46E-Ol 
2.96E+OO S.42E-Ol 
2.9SE+OO 9.09E-Ol 
3.00E+OO 9.60E-Ol 
3.02E+OO 9.S4E-Ol 

: 
3.04E+OO 9.94E-Ol 

,3.07E+OO 9.97E-Ol 
3.09E+OO 9.99E-Ol 
3. llE+OO l.OOE+OO 
3. 13E+OO l.OOE+OO 

, 3.15E+OO l.OOE+OO 

-- I 
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.......... ................... -........... I .................................... -.- ........... -- ..... .. ............... .. ........ --- .......... ......... .. ................
Default value used

Value
2.26E+00
2.29E+00
2.30E+00
2.3 1E+00
2.33E+00
2.34E+00
2.35E+00
2.36E+00
2.38E+00
2.39E+00
2.40E+00
2.42E+00
2.43E+00
2.44E+00
2.45E+00
2.47E+00
2.48E+00
2.49E+00
2.51E+00
2.52E+00
2.53E+00
2.54E+00

Probability
O.OOE+00
8.OOE-04
1.20E-03
6.40E-03
1.52E-02
3.28E-02
7.44E-02
1.40E-01
2.49E-01
3.80E-01
5.30E-01
6.61E-01
7.88E-01
8.86E-01
9.42E-01
9.75E-01
9.88E-01
9.96E-01
9.97E-01
9.99E-01
1.OOE+00
1.OOE+00

CONTINUOUS LINEAR(kg wetYV(3):Crop Yield: Fruits Crop yield for fruits
wt/m**2)

Default value used

Value Probability

2.17E+00 O.OOE+00
2.20E+00 1.20E-03

2.21E+00 2.40E-03

2.23E+00 6.80E-03
2.25E+00 1.80E-02

2.27E+00 4.36E-02

2.29E+00 7.64E-02

2.31E+00 1.38E-01

2.32E+00 2.14E-01

2.34E+00 3.27E-01
2.36E+00 4.50E-01
2.38E+00 5.76E-01
2.40E+00 6.87E-01

2.42E+00 7.88E-01
2.43E+00 8.68E-01

2.45E+00 9.25E-01
2.47E+00 9.60E-01

2.49E+00 9.81E-01

2.51E+00 9.92E-01

2.53E+00 9.98E-01
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Default value used 

: ~~~~+OO 
Probability 
O.OOE+OO 

2.29E+OO 8.00E-04 
2.30E+OO 1.20E-03 
2.31E+OO 6.40E-03 
2.33E+OO 1.52E-02 
2.34E+OO 3.28E-02 
2.3SE+OO 7.44E-02 
2.36E+OO 1.40E-Ol 
2.38E+OO 2.49E-Ol 

: 2.39E+OO 3.80E-Ol 
: 2.40E+OO 5.30E-Ol 
: 2.42E+OO 6.61E-Ol 

2.43E+OO 7.88E-Ol 
2.44E+OO 8.86E-Ol 
2.4SE+OO 9.42E-Ol 
2.47E+OO 9.75E-Ol 
2.48E+OO 9.88E-Ol .. 
2.49E+OO 9.96E-Ol 
2.51E+OO 9.97E-Ol 
2.S2E+OO 9.99E-Ol 

: 2.53E+OO 1.00E+OO 
2.S4E+OO 1.00E+OO 

i Value Probability 

! 2.17E+OO O.OOE+OO 

! 
2.20E+OO 1.20E-03 

! 
2.21E+OO 2.40E-03 
2.23E+OO 6.80E-03 

! 2.2SE+OO 1.80E-02 
2.27E+OO 4.36E-02 
2.29E+OO 7.64E-02 '. 

2.31E+OO 1.38E-Ol 
2.32E+OO 2.14E-Ol 
2.34E+OO 3.27E-Ol 
2.36E+OO 4.50E-Ol 
2.38E+OO 5.76E-Ol 
2.40E+OO 6.87E-Ol 
2.42E+OO 7.88E-Ol 
2.43E+OO 8.68E-Ol 
2.45E+OO 9.2SE-Ol 
2.47E+OO 9.60E-Ol 

i 2.49E+OO 9.8IE-Ol 
: 2.S1E+OO 9.92E-Ol 
: 2.S3E+OO 9.98E-Ol 

~. HN.~uu~,,·.v,. "'" ",.~.'.'" ,,,,,MU' ~,., ~ w,,,,.,,·_~, ." .N u,,,~_,,,,"A"""'.'· 'V ~'m'h~ ..• '··'''~ " =~"w m, uu w·~,,"".·~,,~, ,.~ .,""~" 
._. 
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3.02E-01

3.14E-01

3.26E-01

3.38E-01

3.50E-O1

3.62E-01

3.74E-01

3.86E-01

3.98E-01

4.10E-01

4.23E-01

4.35E-01

4.47E-01

4.59E-01

4.71E-01

4.83E-01

4.95E-01

5.07E-01

5.19E-01

5.31E-01

Probability

O.OOE+00

6.OOE-04

2.80E-03

9.40E-03

2.14E-02

5.42E-02

1.08E-01

2.02E-01

3.15E-01

4.50E-01

5.92E-01

7.20E-01

8.26E-01

9.03E-0 1

9.5 1E-01

9.77E-01

9.91E-01

9.96E-01

9.99E-01
1.OOE+00

1.OOE+00

1.OOE+00
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. Default value used i 
Value Probability 
2.8SE-Ol O.OOE+OO 
2.90E-Ol 6.00E-04 

i3.02E-Ol 2.80E-03 
3.l4E-Ol 9.40E-03 

, 3.26E-Ol 2.l4E-02 

i 3.38E-Ol S.42E-02 

3.S0E-Ol l.08E-Ol 
3.62E-Ol 2.02E-Ol 
3.74E-Ol 3.lSE-Ol 

3.86E-Ol 4.S0E-Ol 
3.98E-Ol S.92E-Ol 
4.lOE-Ol 7.20E-Ol 
4.23E-Ol 8.26E-Ol 

4.3SE-Ol 9.03E-Ol 
4.47E-Ol 9.SlE-Ol 
4.S9E-Ol 9.77E-Ol 

, 4.7lE-Ol 9.9IE-Ol 
· 4.83E-Ol 9.96E-Ol 

4.9SE-Ol 9.99E-Ol 
S.07E-Ol l.OOE+OO 
S.l9E-Ol l.OOE+OO 

· S.3lE-Ol l.OOE+OO 
.......... - ... _ .. _ ......... _ .. - ······u._·· __ ·_···· __ ·· . 

, YF(l):Crop Yield: Beef l Crop yield for beef cattle forage 

: F~~~g~ ......................................................................................................... .. 
! BETA(kg dry wt forage/m**2) 

rf

,"It,"lue used_ ..._____ ~ .. m~;~;;:;;;;;:;;;:;;:;;rr;::; ~;::;ii:;::;.i;;:;;tt===;:;:~;:;:.~;:;:~;:;:~;:;:~;:;:i;:;:~==""il 
. YF(2):Crop Yield: Poultry : Crop yield for poultry forage 

'S·~~~~;;r;;~g~e~=======:::!..':::::========== "", .. , ... ,."_ ..... , __ _ 

!LI?= ... ~= .. ~~= ... ~::;::lt=.~::::.~=I~= .. ~:::: .. ~=.~e= .. ~=_ .. __ = .... _= ..... ===== .... ; __ r .... = .... = ...... = ..... :::: .... ::;;::_.::;:: ...... = ... = ...... ::::; __ .. :;;:; ...... :;:::; ...... ::::_ ...... ::::;_ .. ;;:: ...... :::;; .... :::.;_ ... = ... =="".:::::J __ ...... .. ...... _ ......... _ ......... . 
! YF(3):Crqp Yield: Milk 

DERNED(kg wet wt forage/m**2) 
.,~ "",,_~.,,~ ~~""_"~W''''''''' ____ WM,"""",---''''''''''' 

! Crop yield for milk cow forage 
,~C~o~w;_~_~~o:;_r;::a~_g:= ... ~== ...... :;:::;. ==.:::;:: ..... ;;:;; ...... = .... = ..... =._= .. _= ...... :::: ... ~ .. :::;:: ... = ..... :::;:: .... :::: ....... :;:::; ...... :::;;: ...... = ...... = ....... = ..... :::: ...... ;:;: ..... ;;::: ..... :::: ..... ;;::: ..... ::;::. ==== ............................. .. 

i 1~~:.~~I~V .. ~I~~ ... ~~~~..mmmmmmmmmm_m mm

l I mm. mm •• mm. •• m ••• mm ••••• mmmm •• ....mmmm.m.. • .... 3 

· DERNED(kg wet wt forage/m**2) , 
. ..................................... . 

. YF(4):Crop Yield: Layer ! Crop yield for layer hen forage 

,~H;;e~n~F~o~.E:::; .. ~~.f?,:; .. ~::;::_.:::: ... = ... = .... = ... :::;;: ...... ::::; ..... ..::::; ... "" ... :::: .... ;;:;; .. ;,::::.= ...... :::: ... .:2:;, ... :::: ... c:;:: ..... :::::: ...... ::::-...... ::;:: .... = ...... ======= ... ;;:;; ...... ::::; ..... ::::-., ......................................... _ .... _ ..... _ ............... . 
iID~~~~!t v~~~~_~sed .. ___ ... m __ ...... . ... : I.m ... __. 

DERIVED(kg wet wt forage/m**2) 
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YG(1):Crop Yield Beef J Crop yield for beef cattle grain NORMAL(kg dry wt grain /m*'2)
[ow G/rain -F

[Default value used Mean 5.78E-01

I Standard Deviation 7.77E-02

*IG(2):Crop Yield: Poultry Crop yield for poultry gain DERIVED(kg wet wt grain /m**2)

YG(3):Cro Yield: Mlk~crop ield for miulkr cograin ERVDkwewtgan/*2
C o w. Gr a i n ........................................................................................................................
SDefault value used

YG(): Crop Yield: Milk
Hen Ga . "Crop yield for laelk cow grain DERIVED(k, wet wt grain /m**2)C~ow G~rain

efaut value u.. ..sed

iYG(4): Crop Yield : Layer
lHdf Crop yield for layer hen gain DERIVED(k wet w in/m**2)

[YL(2)Crp Yeld Poltr Crp iel fo pulty hy DERIVED(kg wet wtm*2

.HnGrain

[Default value used [__

[Cro: Crop Yield: .....

[CwCrop yield for beef cattle hay DERIVED(kg wet wt/m**2)

I Default value used................. ................ .......... ....................... ............................. ..... ........... ................................................................ ................

Y (2):Crop Yield: Poultry Ie d for poultry hfo l DEa
Default value used

• -YH(3)' Crop Yield:• Milk I, -
,-, •. iCrop yield for milk cow hay i DERIVED(kc, wet wt/m:"2)

.Cow HayF........

Default value used

,YH(4):HCrp Yield:OLayer!Hen Ha Crop, yield for Ilayer hen hay i DERrVED(kg wet wt/m**2)

.Faefaul tvau uused
V(1):Wet/dry :Leafy Wt/dry conversion factor for leafy.

il~eetabes ivegtabls,.CONTINUOUS LINEAR(none)

iDefault value used

Value Probability

3.32E-02 0.00E+00

4.89E-02 3.45E-02

5.47E-02 6.91E-02

5.96E-02 1.04E-01
6.36E-02 1.38E-01

6.70E-02 1.73E-01

7.05E-02 2.07E-01

7.38E-02 2.42E-01
7.48E-02 2.50E-01

7.72E-02 2.76E-01
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YG(l):Crop Yield: Beef 
Cow Grain 

, Crop yield for beef cattle grain ! NORMAL(kg dry wt grain Im**2) 

t:f~~~~~~I ~:~~~~mmmmm_'m . . m .. m mmmmmm,m,m 

~ Mean 
: Standard Deviation 

5.78E-Ol 
7.77E-02 

i YG(2):Crop Yield: Poultry : Crop yield for poultry grain DERIVED(kg wet wt grain Im**2) 

i Grain ... ". ......_.. .... . . .........., ....... mm, . '_'_.' , mmm'.m I 
;I~~~~~~t~~l~~,~~~~ .;:::::::::::: .... "" ... :::, ... :::, ...... ;;;;;;. ..... "" .. m:::, .. ':::: ...... :::,.,:::: .... ======~ . __ ,_" 
i YG(3):Crop Yield: Milk i Crop yield for milk cow grain 
, Cow Grain . ........., . 

. DERIVED(kg wet wt grain Im**2) 

.• s;:-......... ~-... m .. ~ ........... ,=.. === ....... = ............ = ............ = ...... =mm~mm ... ' .= .............. = ....... ====1 
jl~.~~~~lt ~~!,~~ used .. _ ... __ __ . 

I YG(4):Crop Yield: Layer ! Crop yield for layer hen grain 
'Hen Grain 

, DERIVED(kg wet wt grain Im**2) 

11:~;~~:;;ld~~;;~~ :~op Y;d~:'~~~ e,tt] , h,y --l~RIVEDCkg w,t wUm'~2) ---

;I~;:h~:' used JI__ ___ . 
i YH(i);C;:~~Yi~ld : Poultry -I ~:~~:]dfO'P::]try h~~- IIDERIVEDCkg wet wUmH 2) , 

:I~Z~~~':~------ __ .[=----~=_. j 
: YH(3):Crop Yield: Milk Crop yield for milk cow hay : DERIVED(kg wet wt/m**2) 
: Cow Hay .... _ ........ : ..... , .......... "....... ......... .., ....... _ ..... , ._ ........... , ..... ,0 ....... _, __ .,' ____ ..... , .,.,,_., •• ,'_" .. ,., .. ,,, ........ ,., ••• __ ._ ... ,.'"_,, •• ,.,. 

!ID-~f~~i~~'~;~~-'~~~'d'-- ... ·m ... ' .Ih .. m=---::;::--============l 

i ~: ~~rop Yield: Layer ! C'~P !~:,:"~,y,, h,n hay __ if~RIVIlD~~ wet ~Um"2~_ 
•.• ... ID~~;~I;·~al~~w~~~~i'.-w-.... -...... -"m 'I W'W •• __ ." _ 

~ ... ~ ... ~~ ... =====r====~~~;~--==========~ 
: WV(l):WetJdry : Leafy : Wet/dry con~~~sio~ ;actorfor leafy 'ICONTINUOUS LINEAR(none) 
i y ~getables ' vegetables , ..." •... _ 

Default value used 
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I Value 
i 3.32E-02 

4.89E-02 
5.47E-02 
5.96E-02 
6.36E-02 
6.70E-02 
7.05E-02 
7.38E-02 
7.48E-02 
7.72E-02 

Probability 
O.OOE+OO 
3.45E-02 
6.91E-02 
1.04E-Ol 
1.38E-Ol 
1.73E-Ol 
2.07E-Ol 
2.42E-Ol 
2.50E-Ol 

2.76E-Ol 



..... ... ..... ...... .................... -...... ...................... -- .......... ............ ...... . ........... I-- .......................
8.03E-02
8.34E-02
8.66E-02
9.OOE-02
9.36E-02
9.73E-02
9.91E-02
1.01E-01
1.05E-01
1.09E-01
1.13E-01
1.18E-01
1.23E-01
1.29E-01
1.33E-01
1.35E-01
1.42E-01
1.50E-01
1.59E-01
1.70E-01
1.85E-01
2.10E-01
2.56E-01
3.24E-01

3.11E-01
3.45E-0 1

3.80E-01

4.15E-01

4.49E-0 1

4.84E-01

4.99E-01

5.18E-01

5.53E-01

5.87E-01

6.22E-01

6.56E-01

6.9 1E-01
7.25E-01

7.50E-01

7.60E-01

7.94E-0 1

8.29E-01

8.64E-01

8.98E-01

9.33E-01

9.67E-01

9.91E-01

1.00E+00

WV(2):Wet/dry Other Wet/dry conversion factor for other CONTINUOUS LINEAR(none)

Vegetables vegetables

Default value used

Value Probability
3.58E-02 O.OOE+00

4.87E-02 3.45E-02
5.46E-02 6.91E-02

5.90E-02 1.04E-01

6.29E-02 1.38E-01

6.69E-02 1.73E-01
7.02E-02 2.07E-01

7.34E-02 2.42E-01

7.41E-02 2.50E-01

7.65E-02 2.76E-01

7.99E-02 3.11E-01

8.32E-02 3.45E-01

8.66E-02 3.80E-01

9.05E-02 4.15E-01

9.41E-02 4.49E-01

9.82E-02 4.84E-01

9.98E-02 4.99E-01

1.02E-01 5.18E-01

1.06E-01 5.53E-01

1.09E-01 5.87E-01
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· ............................................ 

8.03E-02 3.1lE-01 
8.34E-02 3.4SE-Ol 
8.66E-02 3.80E-Ol 
9.00E-02 4.1SE-01 

9.36E-02 4.49E-Ol 
; 9.73E-02 4.84E-01 

9.9lE-02 4.99E-Ol 

1.0lE-O! S.18E-01 
1.0SE-01 S.S3E-01 

i 1.09E-01 S.87E-Ol 
1.13E-01 6.22E-01 
1.18E-01 6.S6E-01 
1.23E-01 6.9lE-01 
1.29E-01 7.2SE-01 

I l.33E-01 7.S0E-01 
l.3SE-O! 7.60E-01 ! 

1.42E-01 7.94E-01 
1.50E-Ol 8.29E-01 j 

; 

1.S9E-Ol 8.64E-01 
; 

; 

1.70E-01 8.98E-01 ! 
1.8SE-01 9.33E-01 
2.lOE-01 9.67E-01 
2.S6E-Ol 9.9lE-01 , 

; ; , 
3.24E-01 1.00E+OO 1 

I WeU&~ c~nv,,~io;;-facto' fO~ICONTJNU;;-U~ LINEA;(nOne) 

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

WV(2):WetJdry : Other 
; 

Vegetables ; , veaetables j . 
........................... , ........ ~ 0 ......................................................... _ ....................................................... ; ................................................... __ ...... _ .......... ,. .......................................................... , ............................ _ ................ ............................ . .............................. _ ...... _ ..... 

; Default value used , 
; Value Probability 

3.S8E-02 O.OOE+OO 
4.87E-02 3.4SE-02 
S.46E-02 6.91E-02 
S.90E-02 1.04E-01 

6.29E-02 l.38E-01 
6.69E-02 1.73E-01 
7.02E-02 2.07E-Ol 
7.34E-02 2.42E-Ol 
7.41E-02 2.S0E-01 
7.6SE-02 2.76E-01 
7.99E-02 3.1lE-01 
8.32E-02 3.4SE-Ol 
8.66E-02 3.80E-01 

9.0SE-02 4.1SE-01 
9.41E-02 4.49E-01 
9.82E-02 4.84E-01 
9.98E-02 4.99E-01 
1.02E-01 S.18E-01 
1.06E-01 S.S3E-01 
1.09E-01 S.87E-01 

,. , 
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1.14E-01

1.19E-01
1.24E-01

1.29E-01

1.33E-01

1.35E-01

1.42E-01

1.50E-01

1.59E-01

1.70E-01

1.87E-01

2.12E-01

2.62E-0 1

3.13E-01

6.22E-01

6.56E-01

6.91E-01

7.25E-01

7.50E-01

7.60E-01

7.94E-01

8.29E-0 I

8.64E-01

8.98E-01

9.33E-01

9.67E-01

9.91 E-0 1

1.OOE+00

WV(3):Wetldry: Fruit jWet/dry conversion factor for fruits! CONTINUOUS LINEAR(none)

Default value used

Value

3.66E-02

4.87E-02

5.45E-02

5.93E-02

6.3 1E-02

6.72E-02

7. 1OE-02

7.44E-02

7.52E-02

7.78E-02

8.13E-02

8.45E-02

8.78E-02

9.11E-02
9.46E-02

9.82E-02

9.97E-02

1.02E-01

1.06E-01

1.1OE-01

1.14E-01

1.19E-01

1.24E-01

1.29E-01

1.34E-01

1.35E-01

1.42E-01

1.49E-01

1.58E-01

1.70E-01

1.87E-01

Probability

O.OOE+00
3.45E-02

6.91E-02

1.04E-01

1.38E-01

1.73E-01

2.07E-01

2.42E-01

2.50E-01

2.76E-01

3.11E-01

3.45E-01

3.80E-01
4.15E-01

4.49E-01

4.84E-01

4.99E-01

5.18E-01

5.53E-01

5.87E-01

6.22E-0 1

6.56E-01

6.91E-01

7.25E-01

7.50E-01

7.60E-01

7.94E-01

8.29E-01

8.64E-01

8.98E-01

9.33E-01

100

· ................ _ ...... . ................................ _ ....... 

! 1.14E-01 6.22E-01 
1.19E-01 6.S6E-01 
1.24E-Ol 6.91E-Ol 
1.29E-Ol 7.2SE-Ol ~ 

1.33E-Ol 7.S0E-Ol 
1.3SE-Ol 7.60E-Ol 

-
l.42E-Ol 7.94E-Ol 
I.SOE-OI 8.29E-OI 
1.S9E-OI 8.64E-Ol 

! l.70E-Ol 8.98E-Ol 
! 1.87E-Ol 9.33E-OI 
, 2.l2E-Ol 9.67E-Ol 
: 2.62E-Ol 9.9lE-OI 
i 3.13E-01 1.00E+OO , 

~,,-= - '.Y-.'-.~ ,..... ........ ·.~~v_ ",w."~·.""",, .. -- -- .. ..... w, . .,... m. ~.=,,=~ 

IWV(3):WetJdry : Fruit 
N ., ~,~.... = 

____ Jiwetl~r~ conversi~~.~actor fo::Jrui.ts'lcO~!.INUOUS_~~AR(~~~e) 
~,~.-, 

Default value used 

Value Probability 

: 3.66E-02 O.OOE+OO 

i 4.87E-02 3.4SE-02 
5.45E-02 6.9lE-02 
S.93E-02 1.04E-Ol 
6.3lE-02 1.38E-Ol 
6.72E-02 . l.73E-Ol 
7.lOE-02 2.07E-01 
7.44E-02 2.42E-Ol 
7.S2E-02 2.S0E-Ol 
7.78E-02 2.76E-Ol 
8.13E-02 3.IlE-Ol 
8.4SE-02 3.4SE-Ol 
8.78E-02 3.80E-Ol 
9.llE-02 4.lSE-01 
9.46E-02 4.49E-Ol 
9.82E-02 4.84E-Ol 
9.97E-02 4.99E-Ol 
1.02E-Ol S.18E-01 
1.06E-01 S.S3E-Ol 
1.10E-01 S.87E-01 

! 1.14E-01 6.22E-01 
! 1.19E-01 6.S6E-OI 

1.24E-01 6.91E-01 
1.29E-01 7.2SE-01 
1.34E-Ol 7.S0E-OI 
1.3SE-01 7.60E-Ol 
1.42E-01 7.94E-01 
1.49E-01 8.29E-01 

! 1.S8E-01 8.64E-01 

J l.70E-Ol 8.98E-01 
1.87E-0l 9.33E-01 
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2.14E-01 9.67E-01

2.58E-01 9.91E-01

3.25E-01 1.00E+00
Wet/dry conversion factor for i..

WV(4):Wet/dry: Grain t f CONSTANT(none)...................... .. .... . .... ...... ...... .. ... .. ... ... . . .. . ... . . .... ..... .... .... . ............ ..... ........ ...... . .... ......
Default value used - fValue 8.80E-01

WF(1):Wet/dry: Beef Cow Wet/dry conversion factor for beef
Forage cattle forage BETAnone)

Default value used Lower Limit 1.83E-01

Upper Limit 3.23E-01

* p1.15E+00

-q 1.18E+00

WF(2):Wet/dry Poultry [Wet/dry conversion factor for DERIVED(none)

Forage poultry forage

Default value used

WF(4):Wet/dry: Layer Hen Wet/dry conversion factor for layer DERIVED(none)

Forage___n forage c

WF(1):Weusdry: BerfHen Wet/dry conversion factor for beef
Grainattleeefo r ainCONSTANT(none)

Default value used Value 8.80E-01

WG(2:Wet/dry : Poultry fWet/ry conversion factor for •DRVD'oe

------- .......... .. ................... ................. .............. ........ ...... ........... .. .o . .~...g .a n ............. ............ ...................... ..... .............................. ........... .....-- -.RI V E D............n .....e )..

rDefault value used if ___________________
WG(3):Wet/dry• Milk Cow Wet/dry conversion factor for milke

Grain i lcow grain

WG(4):Weffdry :Layer Wet/dry conversion factorfrlyr DERIVED(none)

Hen Grain _ __ hen grain rfra ir

Default value used

WH(1):Wetldry :Beef Cow Wet/dry conversion factor for beef

..... .............. ............................ .. ....... .................... ... .... ..... ...... ...... ...... .... ... ......a .a t ...!..ha. ................. ................ .... ................ .................... .......... ............................................. ........................................................................ ...................

IDefault value used Valu 8.80E-01

WH(2):Wet/dry: Poultry Wet/dry conversion factor for [ I n
Hay poultry hay I

...... ......... .. ... . ..... .... .. .... ... ..... . ...... . .. ...... . ...... ....... ......... ................................. ................... .. ....... .... ...................... ................ ........ ...D... ...... .. .n o. ..n...

Weal aleue
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. Lower Limit 
[ Upper Limit 

;g 

9.67E-Ol 
9.91E-Ol 
l.OOE+OO 

3.23E-Ol 
1.lSE+OO 
1.18E+OO 

r'faUIt valu, usod 

==== ... = ...... ::;:; ..... = ...... ;::::; ..... = .... ====",; ....................................................................... -.... -................................................. . 

.................................................... -
:ID~fault ~lue used 

....................... : .... , .... -

I WF(3):WetJdry : Milk Cow i Wet/dry conversion factor for milk .. , :/DERNED(nOne) 

: Forage . ..; cow forage.. .. .... _. _.......... !============== 

'IDefault value used ... _ . .._" .. i!:::1 =============_=:j 

'. WF(4):WetJdry : Layer Hen .'. Wet/dry conversion factor for layer I/DERNED(nOne) 
; ; hen foraue ; 
: Forage : ': .......... __ ................ _ ......... --.'b.-===========:=::; 
!IDefaul t value used .. m .... mm .. mmmmm....m .. m ........ ! I .. m .......... mmmm........ .... m_'''''' .. m.....j 

! =);WetJdr;;BedC-;';; !:~~i~~nv"s;on facto,fo~~=filc~~S1'~~~__ ~__ 
!ID~f~"~l~ ~al~~~~~d· ...... m ..... - .. m- .. - m "m .__ .. _.J.:ralue. 8.80E-Ol 

! ~r~~):WetJdry : Poultry . :a~y~~yg~~~Version factor for ..... II~:~:~~.~~:~? ................ ... .m! 

!ID~f;~l~m~~l~~ used ...... m .. m· m ... -...... '!=I ==============:1 

: ~r~~):WetJdry : Milk Cow :~:~i~onversion factor for milk iIDERNED(nOne) 

'IDefault value used j!:::t ======= ...... = ...... = ...... = .... m=.m.= ...... = ....... = ..... = ... _= ..... = .. = .. = ... = ...... ~ ........ I 
iWG(4");W~U d;y :L~;·~ .. ~ .. -..; ... ~~~~;~~~~~~;~~~~;~~~~;for l;yer I./D~~~~~::::; .. 
i Hen Grain : hen gram ;:=:===_~== .. =.======='::I 

ilDefault value used .. ... "_'m_ II ................................... . 

1~~~;:~e~~c:~~~~nv""onfactO,~=:f:I~=-~~o=~___ 
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Default value used

WHay ):Wet/dy Milk COW [Wet/dry conversion factor for milk DERIVED(none)

WH(4):Wet/dry Layer Wet/dry conversion factor for layer I[E.......T+ +,r • I, . E I~maV EDnone)
Hen Hay e hen hay.............................................. ..... ... ................ ........ . ....... ........ ............. ...... .................. ... ..... ..... . .. .............. ..... ................................... .. ................................ ... ..... .............. ................ ..... ... .. ... .....

Default value used

QF(1):Ingestion Rate: Beef beef cttleo
In rate for beef cattle forage BETA(kg dry wt forage/d)t • .w ..r o a g e ...... ................................. ....... .... ...... . .. ..... .................................. ............. ............... ..................... ................ ..................................................... ........ .... ............................................ ..

Default value used Lower Limit 1.69E+00

Upper Limit 2.29E+00
P- 1.99E+00
-q1• 9.11E-01

ýQF(2):Ingestion Rate" It fora(. ...):Ingestio Rate iIngestion rate for poultryforage [BETA(kg dry wt forage/d)
Poultry Forage____________ j________ ______

Default value used Lower Limit 3.48E-03

* Upper Limit 2.82E-02
*P1 1.51E+00
1,q 1.41E+00

[QF(3):Ingestion Rate: Milk ] CONTINUOUS LINEAR(kg dry wt
Cow Forage Ingestion rate for milk cow forage Cor

Default value used

Value Probability

6.35E+00 O.OOE+00
6.77E+00 3.45E-02
6.96E+00 6.91E-02
7.101E+00 .04E-01
7.24E+00 1.38E-01
7.35E+00 1.73E-01
7.47E+00 2.07E-01

7.57E+00 2.42E-01
7.60E+00 2.50E-01
7.67E+00 2.76E-01

7.77E+00 3.11E-01
7.87E+00 3.45E-01
7.98E+00 3.80E-01
8.08E+00 4.15E-01
8.18E+00 4.49E-01
8.31E+00 4.84E-01
8.37E+00 4.99E-01
8.42E+00 5.18E-01
8.54E+00 5.53E-01
8.67E+00 5.87E-01
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IIDefa~lt val~e ~~~d_""'---" ---. ---_._..... __ .. __ ....... · _____ )1;=_;;;::;····:::······;;:;;·····:::······;;;;:······::::·····=···· ... ::::: ...... ::.: ...... ::::; ..... ::: .... ========1 

i .• QF(l):Inf!estion Rate: Beef ' 
= , Ingestion rate for beef cattle forage i BET A(kg dry wt forage/d) 

f ~?~~?~~~~.__. .. 

, QF(2):Ingestion Rate: 

. Lower Limit 

, Upper Limit 

;12 
ig 

.~=========== 

1.69E+OO 

2.29E+OO 

1.99E+OO 

9.llE-Ol 

: Ingestion rate for poultry forage 
~~,:!I~~Y~~E~~~ ........ ___, ... ...... ... ........_ .. ..... . 

BET A(kg dry wt forage/d) 

3.48E-03 

2.82E-02 

l.SlE+OO 
1.4IE+OO 

. . CONTINUOUS LINEAR(kg dry wt 

. ..... . 

IngestIOn rate for Illlik cow forage.. /d) 
Iorage 
~~============~ 
I , Default value used 

i Value Probability 
, 6.3SE+OO O.OOE+OO 

6.77E+OO 3.4SE-02 
6.96E+OO 6.9lE-02 

7.l0E+OO l.04E-Ol 

7.24E+OO l.38E-Ol 
7.3SE+OO l.73E-Ol 

i 7.47E+OO 2.07E-Ol 

· 7.S7E+OO 2.42E-Ol 
7.60E+OO 2.S0E-Ol 

7.67E+OO 2.76E-Ol 

7.77E+OO 3.11E-Ol 

7.87E+OO 3.4SE-Ol 

7.98E+OO 3.80E-Ol 

8.0SE+OO·· 4.lSE-Ol 

8.lSE+OO 4.49E-Ol 

8.3IE+OO 4.84E-Ol 
8.37E+OO 4.99E-Ol 

8.42E+OO S.l8E-Ol 

: 8.S4E+OO S.S3E-OI 
, 8.67E+OO S.87E-Ol 
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8.81E+00 6.22E-01
8.95E+00 6.56E-01
9.1OE+00 6.91E-01
9.26E+00 7.25E-01
9.38E+00 7.50E-01
9.45E+00 7.60E-01
9.68E+00 7.94E-01

9.93E+00 8.29E-01
1.02E+01 8.64E-01
1.06E+01 8.98E-01
1.11E+O1 9.33E-01
1.20E+01 9.67E-01
1.33E+01 9.91E-01
1.53E+01 1.OOE+00

QF(4):Ingestion Rate: !Layernen Forate [Ingestion rate for layer hen forage [BETA(kg dry wt forage/d)

FLayer Hen Forage ________________________________________________________________

Default value used Lower Limit 1.19E-02

* Upper Limit 2.22E-02

P 1.45E+00

-q 7.92E-01

QG(1):Ingestion Rate : Beef.i
n oIngestion rate for beef cattle grain [BETA(kg dry wt grain/d)

iCattle Grain _________ __________
.a .....r a i n ......... ..... ..... ...- ... ........... ............ .....--- --- ........ ........ ............. ........ .......... ..... ............... ..... ------ ........... ... ... .... ....... ....... .... .. .. .... ... ... ..... ........

Default value used Lower Limit 1.69E+00

Upper Limit 2.29E+00
R 1.99E+00

-- 9.11E-01

QG(2): Ingestion Rate :
PoultryGratin Ra:ngestion rate for poultry grain BETA(kg dry wt grain/d)

Poultry Grain I__ _ _ _ _ _ _

Default value used Lower Limit 1.04E-02

Upper Limit 8.45E-02
R 1.51E+00

-1.41E+00

QG(3):Ingestion Rate : NElkW
Ingestion rate for milk cow grain NORMAL(kg dry wt grain/d)

Cow Grain

Default value used Mean 1.71E+00

Standard Deviation 2.62E-01

QG(4):Ingestion Rate : Ingestion rate for layer hen grain BETA(kg dry wt grain/d)
L a y e r G r " ! n ~~~~~~ ~~~~~~... .................................. .. ... ... ........................... ......... .. ........ .... .. ..... ....... ......... .... ................................................... ................. ......... ... .............. .......................... .................. .......... ........ ........................................

Default value used Lower Limit 3.58E-02

Upper Limit 6.67E-02
P 1.43E+00
-q 7.92E-01

H(1):Ingestion Rate: "Beef. Ingestion rate for beef cattle hay BETA(kg dry wt hay/d)

aCattle Hay [BETA.. . . .ay.d.
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i 8.8IE+OO 6.22E-Ol 

8.95E+OO 6.56E-Ol 

9.lOE+OO 6.91E-Ol 

, 9.26E+OO 7.25E-Ol 

9.38E+OO 7.50E-Ol 

9.45E+OO 7.60E-Ol 

9.68E+OO 7.94E-Ol 

9.93E+OO 8.29E-Ol 

l.02E+Ol 8.64E-Ol 

l.06E+OI 8.98E-Ol 

1.11E+Ol 9.33E-Ol 

1.20E+Ol 9.67E-Ol 

1.33E+Ol 9.9IE-Ol 

1.53E+OI l.OOE+OO 

... ..1 
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SDefault value used !Lower Limit 3.38E+00

Upper Limit 4.58E+00
P1 1.99E+00

_q 9.11E-01

[QtH(2)'-Ingestion Rate
Q ,,2):"ngestin Rate Ingestion rate for poultry hay CONSTANT(kg dry wt hay/d)

Poultry Hay_____________I- -

Default value used [Value O.OOE+00

QH(3):Ingestion Rate: Milk •[CONTINUOUS LINEAR(kg dry wtCow Hay * Inestion rate for milk cow hay hay/d)

Default value used

Value
5.12E+00
5.43E+00
5.57E+00
5.68E+00
5.79E+00
5.89E+00
5.98E+00
6.06E+00
6.08E+00
6.14E+00
6.22E+00
6.30E+00
6.38E+00
6.46E+00
6.54E+00
6.63E+00
6.67E+00
6.72E+00
6.8 1E+00
6.92E+00
7.03E+00
7.13E+00
7.26E+00
7.39E+00
7.49E+00
7.56E+00
7.70E+00
7.89E+00
8.1 1E+00
8.39E+00
8.75E+00
9.44E+00
1.05E+01
1.27E+01

Probability

O.OOE+00
3.45E-02

6.91E-02

1.04E-01
1.38E-01

1.73E-01

2.07E-0 1

2.42E-01

2.50E-01

2.76E-01

3.11E-01

3.45E-01

3.80E-01

4.15E-01

4.49E-0 1

4.84E-01

4.99E-01

5.18E-01

5.53E-01

5.87E-01

6.22E-01

6.56E-01

6.9 1E-0I

7.25E-01

7.50E-01

7.60E-01

7.94E-0 I

8.29E-01

8.64E-01

8.98E-01

9.33E-01

9.67E-01

9.9 1E-01

1.00E+00

SQH(4):!ng-estion Rate : . ingestion rate for layer hen hay CONSTANT(kg dry wt hay/d)
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[~t ~IU~'d __ _ ______ _ __ iE~][r~ __ 
i ~!i;;:~~e;tion Rate: i Ingestion rate for poultry hay ilCONSTANTCkg dry wt hay/d) 

.[~~~~~!"~·"~~;·~·~···~~~d···~~.::: __ .:w.:~.~~:~ ww ~=~w~ww.~ ___ ww_ ••••• ~= .. ~=_=~~J t~w ........................... ;:;.;~~;;ww ..... w.w .......... . 
i QH(3):Ingestion Rate: Milk· I . fi 'lk h • CONTINUOUS LINEAR(kg dry wt 
i .~.?~._!l~~ _. _ ___ ngestlOn rate or rru cow ay : hay/d) ~ 

Default value used 

Value Probability 

5.12E+OO O.OOE+OO 
5.43E+OO 3.45E-02 
5.57E+OO 6.91E-02 
5.68E+OO L04E-Ol 
5.79E+OO l.38E-Ol 
5.89E+OO 1.73E-OI 
5.98E+OO 2.07E-Ol 
6.06E+OO 2.42E-Ol 
6.08E+OO 2.50E-Ol 
6.14E+OO 2.76E-Ol 
6.22E+OO 3. llE-Ol 

. 6.30E+OO 3.45E-Ol 
: 6.38E+OO 3.80E-Ol 
, 6.46E+OO 4.l5E-Ol 

6.S4E+OO 4.49E-Ol 
6.63E+OO 4.84E-Ol 
6.67E+OO 4.99E-Ol 
6.72E+OO 5.l8E-Ol 
6.8lE+OO 5.53E-Ol 
6.92E+OO 5.87E-Ol 
7.03E+OO 6.22E-Ol 
7.13E+OO 6.56E-Ol 
7.26E+OO 6.9lE-OI 
7.39E+OO 7.25E-Ol 
7.49E+OO 7.50E-Ol 
7.56E+OO 7.60E-Ol 
7.70E+OO 7.94E-Ol 
7.89E+OO 8.29E-Ol 
8.llE+OO 8.64E-Ol 
8.39E+OO 8.98E-Ol 
8.75E+OO 9.33E-Ol 
9.44E+OO 9.67E-Ol 

. l.05E+Ol 9.9lE-Ol 
1.27E+Ol l.OOE+OO 
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Layer Hen Hay __....
jDefault value used Value 0.OOE+00

QW(1):Water Rate :Beef

Cattle RWater ingestion rate for beef cattle CONSTANT(L/d)Cattlew

jDefault value used Valu 5.OOE+01

QW(2):Water Rate: Water ingestion rate for poultry CONSTANT(L/d)
Poultry

[Default value used Value 3.00E-01

QW(3):Water Rate: MilkHCns Later ingestion rate for milk cows CONSTANT(L/d)

[Default value used Value 6.OOE+01

Poul ty FRactin [yWater ingtestion rate for layer hens CONSTANT(L/d)Hens

Default value used Value 3.OOE-01

QD(3):Soil Fraction : Beef Soil intake fraction for beef cattle [CONSTANT(none)......... .l ...................... .... ....... ........... !..... ............................. . ...... ....... ....... ..................... ..... ..... ......... ............

Default value used _ Value 2.OOE-02

Hens D():oiFraction : Lay Soil intake fraction for poultry hs CONSTANT(none)

I!Pfaultr vaueusd aue1.OEO
MSo(3):MSsLoFa ding: Masaintake fraction for milk cows CONSTANT(none)

L fCows _ _

Default value used [Value 2.00E-02
QD4:Si Fracioi:aye ntake fraction for layer hens i CONSTANT(none)

IlDefault value used LOVau 10E-01

MiLV(1):Mass-Loading: Mass-loading factor for leafy

_____________________ ____________________ CONSTANT(none) -

Leafy Vegetables vegetables

[Default value used _Vaue 1.OOE-01.. ...... ............................................. .............. .. ..... .... .... ................ . .............. ................................. .. . .............................. .... ... .... .. . .. ..... .............. ................. .......... .......... ......... ....... ..... ..

MLV(2):Mass-Loading: Ms-loading factor for otherut kON"TT..... .• ; t.Cu S AN•T~none)

[Default value used EValue 1.0E-01

rMLV(3):Mass-Loading:rains Mass-loading factor for fruits CONSTANT(none)

iDefault value used iValue 1.00E-01

SM~v(4)'Mass-Loading" Mass o .•,.•. "" :~as-loaainc, factor for arains iIONSTANT(none)
i • !• a ~ n ~s .. . .......... ........... ..................................... . ..- 1 [ ................................ .. ,..... ................... I I- . 1............................. 1 1! ........... .......... ............ ............................ ...... .
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. ,I~~~~~.!le~ .!lay . ,~ __ ... ~_~mm;r . ...mmmmmm.mmmmJ!=[=~.~~=~_======= .. =_=_ .. ";;.;;;;;;.;.m,,, 

'1?=~~uIt value used .. .....mJ~m O.OOE+OO 

. g:\!): Water Rate: Beef , Wa", ~g,,~on cale ~~foaltl~ lONS~~c:'~)____ ............ . 
:ID~i~~i~ .. ~~i~e us~d········· .. . _____ :1 v~'~~.:mm_ w"M_ •• ?.:~OE+OI 

i QW(2): W~;;'r -i{:te : , W .te: ;n::~~n cale fa, poultry ICONS~ANT(Udl 
'Poultr~.w .. w •• W m'_"" • !:::==========='ll 
[IDefault value used ... w........................ ............. jl~... ..... 3.0?~~?.1 ..................... . 
'~:~):W~~R,;t;;Milk- ~al"';e~ti~n cale fa, milk cow, fONSTANT(udl. 
, m.m .... m........ . .. :,I .. Val.u~ 6.00E+OI 
ilDefault value used =--;::;==_=ww= ... ,=._= .. ,,=_.=_.=======m .... ~= ... ::; .... = ... ============ 

'~:f),':::.~a~ : Layer i~:~ge,tion,.1e fodaye, hen, .~IC=wO=N=S=mT=.~::;._=w~=.,w=~~=~d=)======== 
ilDefault value used il~.... mm~:??~~?~m' .... . 

i,~~~~ction : B~ef}:~,;k=~tiO~f~,:~I~~T<::~~~_~~ __ ................. __ _ 

'QD(2):Soil Fraction: j Soil intake fraction for poultry il.CONS~ANT ............ (none) 
I Poultry ... ......... .. 

!'~~i;;;;~iI~~~~tion : Milk ~:'l;nlak:::~:~fm milk cow, il':!_ANT(no:e7E:Ol 
'Cows w .. 

,. w, _. ---[.,I"Value 2.00E-02 iIDefau~_~~~:._~.:~d .w 

: ~~n~):SOil Fraction : LaY~:':~ili~~~~e.fraction for layer hensll=~~.:~~~~~~.~~?m .... w •••••••••••••••••••• 

!ID~f~~lt value usedmm··mJI~mmm.I.:??E-Olm.._." .. , 

I ~t(~~=i~~~din~-; ! ;;!~:~ng facIo, fo, leafy 'ICO~STAN~onel ___ w ••• ' 

il?~~~~l~m~~~~~~s~<" , .... ....!I~m ..... l:??~~?~mm .. ' 

i ~V(~~~~:~~~ading: ! ~~:~;~l~~ing factor~~~.:~~.~~ ... _.jl:~~:~~~~~.~~~~ ...... _.. ....._ ........... . 
iID~f~,,:l~·~~l~~·~~·~d···m.m_ .. __ ........... ' .......... m.'...... ,I V~.u: __ ., __ . I.OOE-O 1 

: ML V(3):Mass-Loading : 'Mass-loading factor for fruits :,IC~N. ST.AN.... T(no.wne) 
: Fruits b ..... :;:::. =::::"==========;_1 
'IDefault value used ....................................... ·I~ ........... ~:??~~.?~.. ..... .. 

i ~~);M;.~:L~~ilin~-;~-:a::.;:ad,:g:""' fo, g'"in'_J<:o~STA1<f(nOn'~_ 
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D~efault value used Valu013Q-01

ýLA1VBDW:Weathering [Weathering rate for activity COSA i/d)
Rate removal from plants

fifut au sed Vle4.95E-02

fMLF(1):Mass-Loading: [ass-loading, factor for beef cattle (oe
jBeef Cow Forage jforage CNTN~oe

Daefault value used -0Vlel.O-1

MiLF(2):Mass-Loading fMass-loading factor for poultry CNTN~oe
Poultry Forage forage

[lDefault value used Vaue: 1.OO13-01

IMLF(3):Mass-Loading: Mass-loading factor for milk Cow fO~i~~oe
IMilk Cow Forage forage.

[Dfut auised [Value1

IMLF(4):Mass-Loading: Mass-loading, factor for lyrhn(oe
ILayer Hien Forage __ oaelyrhnCNTN~oe

[Default value used _____[Value _._E-0

[MLG(1):Mass-Loading: Ma .ss-loading factor for beef cattle [CNTN(none)
'Beef Cattle Grain gri--

[Dfal vlu sed ___________IValue 1.0E0

[Poultry Grain grain fOSA4~oe

Default value used rValue l.OQE-01

Z G(3):Mass-Loading: [Mass-loading, factor for milk cowCNTN~oe
Milk Cow Grain ~ grain CNTN~oe

F~futvalue used -01_________[Vle_________

I~efultvale ued Value 1.OOE-O

MLH(1):Mass-Loadino, [Mass-loading factor for baeef catenr
BeefCatte Ha hayCONSTANT(none)

IDefault value used Vle1.OOE-01

MLH(3):Mass-Loading: Mass-loading, factor for belk cowttNle., ~ nneMilk Cowtl Hay hay

Iae-falt value used Value 1.OOE-01
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hays-Lan ~Mass-loading, factor for layer hen CNTN~oe

[Default value used Value-0

[TFF(1):Feeding Period: Feeding period for beef cattle CNTN~as
Beef Cow Forage .forage

Default value used Value 3.65E±02

ýTFF(3):Feeding Period: -

~ ik Cw orae eedngperiod for miulkr cwforage !CONSTANT(days)

[Default value used [Value 3.65E±02

ITF(3)FeeingPeriod:Catte GainFeedinga period for beef cattl gorain CONSTANT(days)

[Default value used [Value 3.65E+02

GF(2):Feeding Period pro
[Putr F eedine~ero for polayry ge rain CONSTANT(days)

[Default value used Ka____ IValueý 3.65E_0

[TFG(3):Feeding Period: [FeigprofomlkcwranCNTNdys

[T FG(4:FedingPerod: eeding period for layer haten grain CONSTANT(days)
yerf Haten Grain [ _____________

Deal vleued Vle3.65E±02

TFH(1):Feeding Period:
Bee CatleHayFeeding period for beefucttle hrayn CONSTANT(days)

[Default value used [ alue 3.65E+02

ITFH(2):Feeding Period: ~Feeding period for poultr hogayn CONSTANT(days)

[Dfut au sed Value 3.65E+02

TFH(3):Feeding Period:
MLkye Cow Hrayn [Feeding period for mlkacow hay n. SAT~as

[Default value used -[alue 36E0

Perod:Feedinga period for layer haten hay [CONSTANT(days)
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. MLH(4):Mass-Loading : i Mass-loading ~~~~~~~~;l~;er~~~Hil~~~~TANTCnOne) 
: Layer Hen Hay. .,,~,_ ~a~ "" _""", .... ___ ....J _ . .___ ,_. 

:IDef~ult ~alue-~sed .. HHHHHH HHHHH_ HJI_~ .HHHHHl:??~~?~H._H .. 
• ~:~~~~~~~eriod :_: ;;,;~;g period fo' boef e,ttle ..j~~ST~(~YS)_ 
ll~efa~lt value,_us~~ ______ . ____ .1 Value 3,65E+02 

:~:~~~~:~~;~~~period : : Feeding period for poultry fOrage'~/~= ... ~=N=S=T=AN= ...... =T= ...... =~.~= .. ~=~s=?= ..... ====-----;1 

:~~6~;~~riOd : I ~:::,~~~:;,::~:-=l:::::,::::=.~=::t~:::o:::~:::l~-=~:::.~:::~::: ..... ::: .... ~::: .... ~:::::::!:::~::::~:::.~:::.~:::O:::2:;.::" ::: .. ::: .... ::: ..... ::: ...... ::: ...... ::: ....... ::: .. ·:::·····:::······~···'I 

~~;:~g Peri~d :!~:::::~:~d;:;;:;=~~~f::~::i=;:T(d'::5?~2 --
il~:~;~~~~r~g~---..J_--~ ----11~;1-~~- ~+O2-------
. TFG(l):Feeding Period: !. Feedin: period fo, beef e"tle gmin :/CONST,i\NTCdayS) 
. Beef Cattle Grain ~= .. == ........ ========91 
IDefault value used ' .. """"'"_==~:=~~t~ .. ,_,,_~.:6~!?+O~,,"_"'_"""'_"'""'''. 
i TFG(2):F;;~~ri~d;--TF::':~~e<iOd fo, poultry gmin IICONSTANT(d'YS) 
! Poultry Grain ",." ,-,,,.m¥,,, ...... m •• "...... • ........... i ........................ , .... " .... " ....... ., .................................. , .................................. _. 

[ID~f;~;~;;i~~~~~d-WHHH_- I ~ 3:65E~?2 ______ _ 

! TFG(3) : Feeding Period : , Fewing pe,iod fo, milk eo~ ~":n iICON:T:rr~,YS) 
I Milk Cow Grain _ __." ___ " 

............. HI 

... _ .. _ ... ___ ... _ ....... J 
, 

"' .......... _ .... _ ..... ! 
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D efault value used [Vle 3.65E+02

.TFW(1):Water Period: lWater ingestion period for beef [CNTTdas

.Beef Cattle cattle I____________________

Daefault value used.................... Value 3.65E+02

[ITFW(3>:Water Period: jatrigsinprofomlk [OSTda)

TFW4):atr Prio : Water ingestion period for layetr CONSTANT(days)
ToLayerleshn

Default valu-e used .jVle3.65E+02
C[F((:atte Feraion: Hyrogternufration peidfor bemilkAN~on)___

ffi()Hdoe rato Hdoe rato o olr CONSTANT(none)

MikCows Hydogew rcinfrsikcw c~TATnn)__

f-efault value used KVal ue 3.65E+02

Tfh(1):Hy erogenracd [Hyderoigensration peidfor leafyer SiT~o

Latyer Vegeals h egeals
[Default value used 3.65E________ I+0e2______ ___

.(fh3)H Frctin :Hydrogen fraction for befruittse . ANT(none)

FDefaulIt value used -Valu

.jffv(4): Hydrogen Fato:Hydrogen fraction for grainsy ONSTANT(none)

fDefault value used Value 1.810E-0 I
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'I .. _ ... _.. !.·IValue w.... ......... l.OOE-OI .-J ' D:f~ult ~alue used ........ . .. . 

'I ............. _ .......... ·1 Value LIOE-OI I Default va~~e.us:d ..................... _ .. ___ . __ . 

I fhv(l):Hydrogen Fraction: 'Hydrogen fraction for leafy ...•. ICONSTANT(nOne) 

: Leafy Ve~~t~_~les ___ .. ,. ~:getables !=============:I 

ilDefault value used ........ ....... .............. ........ ...............il~. I.OOE-O!.......... .. j 

i ~i~:t~~~rac~on :1 ~~J;sfr::r::.!i=~ANT(n~n~ u_ 

ilDefault value ~sed 'I Value. l.OOE-OI 

! fh v(3):H ydrogen Fractio~-; -i H ydcogen fraction fo, fmi~ 'iCONST ANT(none) 

11~~~~:'~d- - . - -----~~~-]~---- l~~O;-:--____ -=-
i ~;~~~Hydrogen Fraction: . Hydrogen fraction for grains ....... ii:~~~~~~(~~~~? ............. .. 
:Il)~f;i~~w~~l~e ... used .. _.m'H'"'''''' 'w_ww. .J~. __ ... 6.80~~.~~ .... ____ . ____ ._. ___ ~_ 
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fflf(1):Hydrogen Fraction: Hydrogen fraction for beef cattle CNTA(In)

:ýBeef Cow Forage forage
IDefault value usedVaulOEl

[fhf(2):Hydrogen Fraction Hydrogen fraction for poultry

~Polty Frae forg CONSTANT(none)

PutyForage forage

Default value used [Vlue l.OOE-O1

fhh(1):Hydrogen Fraction: Hydrogen fraction for beef cattl

MiBee Cattl Hoaye hfyaye CONSTANT(none)

Beal alue used _________ ,f Ž±L.OOE-O1
fhh(2):Hydrogen Fraction: Hydrogen fraction for poltyry hayenSAN~oe

Hydoge factonformik cw CONSTANT(noe
Cowe Hay Foractone hoay ne

[Dfutvalue used ______ j01u

[fh h(4): Hydrogen Fraction: Hydrogen fraction for layer, haten CONSTANT(none)

jBeef Cattle Grain hgayn -OS Tnoe

[Sefault value used ValIue 0E0

fhg2):ydrgenFratio . Hydrogen fraction for poultry hain CONSTANT(none)

[ýPo ultry Grainy_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IDefault value used ale60E2

fhg3):ydrge Frctin:[Hyrogn racionfo mik cw ONSTANT(none)
Milk Cow Grain grain

jflig(4):Hydrogen Fraction ! [Hydrogen fraction for layerk hcoNSAN.nne
L a y er............. H e n...... G ra in......... .............. ..............g........ain....... .... ...

IDefault value used ~Value 6.80E-02

fhd(l6: Hydrogen Fraction:Hdoe rcio o ae e

Sohil-1:yd e [Fraction dof ydoen frcion soil befEcatle(none)
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i 1~=~~~I:~~I~=~~.=~.,_,,_ . ..m ..mmm'_m m ...... ,.' ,...: I~m "mml:O?~=?~__.m __ m. 

! ~~il;~~:~~::n Fraction~i;~;;~gen fraction for pOultry ____ il=~~:~~~~~~~~?_,..m.m._ 
iID~f~~i~'~~i~~-~;~dm.. W. __ ' ''' _~ '" l~ 1.00E-OI 

,:i~)~~~;~;::.:.~a~t~:::': ~~:;~gen fraction for rrlilk cow;I~.~;;;;;; .. ~;:;:; .... ~;:;:;s::::::.,.,~::::::A= ...... N= ..... ;;;;;; .. ~::::::~n::::::o=.~;;;;;; .. ~::;;~'======~I 
:IDefault value usedmmmmmmm._mil~mm .m.~:??~=?l , 

I ~~~~~;i!::g:raction;I~~:ge:;'~~~:::h:~ !ICONs:m(~One) _ c 

i~Default value used ... m m ..... I.~ .... ,., 'mJ:??~=?l",,"'m.mm ... ' 
i ::?~~~:i~~~;~~~:=1 ~::,"g~~::Cti~:'beef cattl~J=ClI<~~~___ __ 
§~f~~lt value used I Value l.OOE-OI ,w .. , __ ••• 

! tbh(2)~iiydrog-;'n Fraction: -. ~~en fractio~o'::ltr_-y .•. -.:aY, .... I .. IC~~T~NT(none) 
i PO.':lJtrr Hay ... ..... ___ _ 

·I.~.=!~~I_~ .. ~.~I~_= .. ~~=~._ .. ". ___ ., .... _......................... ., ..... , ....... _,., ........ , .......... _jl.~. ".".".~,.:??~=?~_". ___ .. , .... , ... w_""_.,., ...... ".,., ••.• 

i :f~!rd~~;e:~~:~_t~::.: '~;:~~_~en ~~~ti~~~~~rrlilk cowil=~~:~~~~~~:~)_mm.... ' 

I!D~f~~I~~~l~~~~~d ,!y~~~e 1.00E-OI 

!fhh(4):Hydrogen Fraction: ! Hydrogen fraction for layer hen ! .• ICONST.i\NT(nOne) 
i Layer Hen !!ay __ hay !=::::::-=m::::::"==========lI 
:IDefault value used mm.., mH~ l.OOE-Ol m _._ .. ,... 

!~~i~~JI~;E::Fraction: i :;1~ogen fract;on fo< beef cat~ Ic;<)",s~~::e~_ 
[!Default valu;~~~d ... m-.---m. . .... m ... ;._ ... ,. [IValue 6.80E-02 

I fhg(2):Hydrogen Fraction ::. 'Hydrogen fractio~.-fO~ .. P_~.u .. ltry graini .• ICONSTANT(nOne) 
i Poultry Grain _ .. ,.._ 

[fhg(4):Hydrogen Fraction ;--'-~~~rogen fraction for layer hen f.I.CON .... S. T ... ANT(n_One) ..... ' 
. Layer Hen Grain grain .... ._ 
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Daefault value used

.sasvh:Tritium Equivalence: ..
Plant/SoilTritium equivalence: plantsi CNSTANT(none)

[Rfutvalue usedVau1.OEO-

fsawvh:Tritm Eqivalence: frtium equivalence: plant/water CNTN~oe

F~~~~il~~~ Prdut prdc inae aiaONSTANT(none)

FDefault value us edel u Kaue 2.00E+00

[Y)Animal Products [Anual yinaeldo hce e

[~efault value used [Value 1.53E+00

YA(3):Animal Product [nnual yield of buek per individualCNSATLy
Yield : Milk Cowsl animal

[Default valu usdVau2.09E+02

.YA(4):Animal Product FAnnual yield of eggske perinvdulCNTTkgy
Yield: PolaryerHn iandimidal animal__ __

[Dfut au sed 1 Vau .53E+00

AR~xtExtenal xposre AMniuml surdfacelarea towac
residentim a isouc exoe vaetr l ONSTANT(m**2

Minimumsraearatlhc

F~futvalue used ___ Value 7.4O1E+03

ýX :AnialnPoesto Miimum sufacegg aereantovwhich
resdet i epoed iasecndryCONSTANT(mc,2)

Yiosuraer Area s angsiondrngrsdetalpro

bfutvalue used ~Value 1 .26E+i01

Minimumn surface area to which
ARg:Arcltrlresident is exposed via axenyl DERSTAE(m**2)

rdaindrnresidential period
vau ised 1.01+0

jARH2O:Groundwater Minimum surface area to which [EJEm*

110

:'~~~~~I~~~~~<~~~~~' ........................................................................ " ............ _ ...................................................... ;.,' ...... . 
. sasvh:Tritium Equivalence: 'Tritium equivalence: plant/soil __ .. i'=ONSTANTCnOne) 
. PlantiSoil

MMm 
__ .,,_ m •••••• ••••••••• • 

'I f I I d .. ·_.Mm .•.• _m !.IValue l.OOE+OO i De a~ t va ue use 

;I;~~~~~-=~~~~ure! :£~:~i;~!~~~)~~~~~'i;;:~~(~~O~-. ~- .. 
:ID~f~~l~~~;~~-used..·m .............. .... ~...... ........... _ m. __ m_ll.~ alue 1.00E+02 

· Minimum surface area to which I 
· ARIng:Secondary Ingestiol,1 resident is exposed ;ia s~conda:y CONSTANT(m**2) 

: Exposure Area ingestion d~Ei~g~e~l~e~t~~1 perIod ;:===;;;;;_=. =========---: 

l~:~ault va~~e used :1 Value l.OOE+02 

· ARAgr:Agricultural : ;:;=~ =::d~~::;hi'h- ··I:~~D(m"2) 
Exposure Area i agricultural product during 

. resi~~~t~~!.E~~L~? ~=============~ l!:::I~:::::e::::: ... ~:::::~U:::::l:::::.~ .. :::::~a:::::l::::: .. ~:::::.~ .. ::::: .. ~:::::~e:::::d::::: ...... ::::: .... =====~===::::::.::======--m:::::.:::::Mm;;;;;--=:] _._MO. _.H m' 

........................................................••.....• J 

11~:g~~Q:g~?~~~~~~~~. .."""" .. ·1~i~iITl~II1S~~!~~~~~e~t?\V?:i~? ......... 11J?J?~!YI?J?CITl~'~~) .. ......................................................... 
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Element Dependant Parameters

Parameter Name.. Description IDistribution

Ba:Coefflicient P~artition coefficient for Ca NORMAL(Log10OnmL/g))

Dfutvalue used fMean 12.65E±00

Standard Deviation 1.53E+00

[Eu: Coefficient fation coefficient for Eu [NORiMA r(og(ML/,)) -

[Default value used FMean 1.65E+00
'K _______Standard Deviation 3.53E+00

uG:Coefricient. - artition coefficient for Gd [FNORiMAL(LoglO0(mL/g))

[Default value used [Mean 2.98E+00
*1 ~ jStandard Deviation 1.74E+00

TI: Coefficient Iation coefficient for Ti NmvA Log 1 O(mL/g)

t f u tvalue used [M ean 2.20E+OO

Standard Deviation 1 .40E+00

Pb: Coefficient- jPartition coefficient for Pb NOM LLg1(n/

[Default value used [Mean 2.20E±00

I Standard Deviation 1 .40E±00

~bi:Coefficient [Pa~rti~t:ion coefficient for Bi [jNORMAL(LoglO(mL/g))

Default value used iMean 3.38E+00
Standard Deviation 1.20E+00

Poi:Coefficient 7Partition coefficient for Po NORMAL(Log 1O(mL~g))

Default value used Mean 2.65E±00
Standard Deviation 1.40E-00

III

1

':Exposure Area : resident is exposed via ·.,."., .••. ·1···· 
i groundwater during residential 
, pe~io~ 

·IF~= .... ~=~a=u=l=t::.:~a::::l::::~e= ...... =.~.::;:~e::;: ... ~= ...... ::::. ============.=.= ... = ...... = ...... = ...... = ...... = ...... = ..... = .. = .... = ..... = ....... = .... ::::: .• llm .... m.mm. 

i ~~~~:~Ts :~:~~:da~~: ~~;hiCh ._ ..• ,.!.: .•.. ,=I.D ... ""._E""RIV=""E""D=(m"""--*~""""2-)-"""'"""'----"""""'=="""""'""'---: 
I pathway during the residential 
. period m~,W= 

............................................................................................. 1:=1 === ........... = ............. = .............. = .............. = .......... = .... =:::::;1' 

! ARAlI:Exposure Area 

Element Dependant Parameters 

l[Par_a~:~=~e:r-L __ ...... _m .. _m .. m_.".m_ .... _ .• -_ .. _ ...... _ ....... _P_ .... ~_ ... ~_ .. ~._~l_);>_!_~~_n_ ....... _ ..... _ .. _._. _ .... _ ...... _ ...... _ ... _ ....... --:},-'_. ___ ..... _m ... _ ...... _p._~s_ .... !_.E_~b_y_ .. t_i_o_n ____ ---,., 

!ICs:Coefficient :Ipartition coeffic~ent for Cs il~?~AL(LoglO(mL/g)) 
2.6SE+OO 

! . Standard Deviation LOlE+OO 

••.• ,.[I~D=e=fu=u=I::::t::::Vq~'I=;=;:::::=~e::::d=-=~================~;1v1ean 

ili~~ .. ~~~iij~!~~i.J~~;~~~i~;~~ .. ~~;~~;.~:i?~~~:::~:m~· .. ~.... ..... m"···"··;I~~~~~ .. ~~~i? .. ~~( .. ~~):~ .. ~ ..... : .. ~: ..... ·~~~''':''.::~~~~' 
l[Default value used! ~:~~ard Deviation ~:~~~:~~ .i 

ii~~:t~~·!IP~~;;;~~---~-m.......... 11~~~~~rrV~;;=~~~~~···-

il'~~ff!~-~~~!-=~J I.~.~~.~it!?~ ... ~?~.f?~~m;.tf?:m'?~......m.mll~?~~~~?~~~~~(~!) ...... m ............................ mmm 

7.00E-Ol 
1.40E+OO 

:"".[Defa.UIt valueused i1v1ean 
... .. i Standard Deviation 

!~IT=I=:=C=O=e=f:::::fi=C=ie=n=t==;i;:::lp=ar=ll=· tI:::' ?:::n-=c::::::~m=~ffi=~2=~=i~=~:::t =fo:::::!.::::_!::::~::::~_=··_::::m.~=~.=~~=~::::: _= _=·= .... _:::::-::::_=:jINC?lUv1A~(LO~~ O( ~/ ;.;; 

t:t:~~:~ ,= ... ::::: ...... ::::: ..... _::::.":::: ..... ::::: .. :::::.::::: .. :::::.::::: .... ::::: ... ::::: ...... ::::: ...... ::::: ...... ::::: ...... ::::_ ... :::: ..... ::::: ...... :::::. =.::::: .... ::::: .... ::::: ..... ::::: ..... ::::: .... ::::: ...... ::::: .... =;;;:;:;::;;:;l~;;;~r~.n.eviation . ......I:~~~:~~ 
j'Pb: Coefficie~t. lIPartitio~.,~_?w~~~cient for Pb",~_w_, '~9~AL(Log lw~~.~~~22_._ 
~========~===================== 

l 1v1ean 3.38E+OO 
i Standard Deviation 1.20E+OO 

, , 
. ..1 
, 

. , , 

IDefault value used 

.1~!~~~?;!~~!~ .. ~i_ .... :-}IF;~:::;:::.;~t:::!~i:::· •. ~;::;;:::-~;;;::; .. :::~~::;;;;· •. ~::::;;=i .. ;=;.::::::~:=~~:::r_:::~~::;;~·i.:::;_·;;:;;:.::::::: === .. ·:::::.~.·::::: ••. ~::::::.~ ... ::::::,·.: •• II~~~~~~~~i~~ .. (;~;.~2.·-... ~~.~ .. ~ .. : ....... ~.~ .. -~ ••. ~ ..... ; .... ~ 
:tultv:eu,ed . .__. ____ . i ~;~~,"Ilevi~n __ u~;~~~ ........... . 

, 1v1ean 

l Standard Deviation 
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2.26E+OO 
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RnCoefficient Part~ition coefficient for Rn __ CONSTANT(rnL/g)

Default value used FValue O.OO13+00

RaCoefficient l~a r toefiin fo NOMLLolaLg) __

IDefault value used Mean .3,55E+00

Standard Deviation 7.40E-01

A c: C oeffic i~ent Iition coefficient for Ac NOMLLoglO0(mL/g))

Default value used Mean 3.24E+00

Standard Deviation 1 .40E+00

f~~ofii artto cofficient for Th :NRA(LoglO(mL/g,))

lefutvalue used Mean 3.77E+00

Standard Deviation 1.57E+00

[Pa:Coefficie~nt Partition coefficient for Pa ___ JOMLLg1 (mL/g))

:f~efault value used Mean 3.3 1 E+00

F!Standard Deviation 1.40E+00

PU:Coefficient PFa~rtition coefficient for PU fNORAL(Loglo(mL/gC))

* Dfaut alu usd Mean 2. 18E+OO
Standard Deviation 1 3613-00

.Pu,:CsLea.fyi Lef lnt conffcientrto facto for Cs...... p........ sL(oil) m

IDefault value used Mean of2()-.98E+00
Standard Deviation ofL 8.20E-01

fCa:Leafy Leafy plant concentration factor for Ba FLONRA Npilgdywlefpr
____________________________________________ p~/kgsoil)

[Default value used. Mean of Ln(X) -3.19E+00
Standard Deviation of Ln 1 .25E+00

conentatin fcto fo Eu LOGNORMAL-N(pCi/kg, dry-wt leafy perfa:Leafy Lafy plant Meannraio ofto forX of LnF.6E

[D efault value used . M eanf____ _-3. 4E_0

Standard Deviation ofL .06E-00

iFLOGNORMAL-N(pCilkg, dry-wt leafy per[Gdu:Leafy Lafy plant concentration factor for Gd
______............_....._......_........__._................._......p.i. kg. soil)

Default value used [Mean of Ln(X) -4.6 1E+00
[S:t~an~dard Deviation of Ln 9.04E-01

Leay pantcocenraton acor or i OGNORMAL-N(pCi/kog dry-wt leafy perI
T1:Leafy ltcnetainfco o d PCi/kg soil)

Default value used [Mean of Ln(X) -4.61E+00
IStandard Deviation of Ln 9.0413-01
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il~;i.~?~!~~i.~~~i_:,j·I~~!i~i~~.~~ •. ~.~~~~~.~~~·i?~"~;.' ......................................... ···:·I·C.~~.~.T ~T(~! g) .. _ •. mm •.••• 

i~~~:;~{:~ [[p,;;;~~~o,,~;i~;~==- .. : ii~~~(~~:~;~o. 
il.D ... e .. fa ... UI.t. v.alue .. use ... d ! Mean 

! Standard Deviation 

:FI~""5"":= .. ~:::;o:::: .. ~= •••. ~:::;;f.;;;:; ••• ~:;:;~.e:::o:::: .. t=:;:::; ... :::;;: ...... ::.:il:=~.=Cl:=~i:::;:t~=?n:.:: .... =~o=e=ffi::.:lc=i:.::~n=t=t;:::;.?.r=A= ...... =~.;,;;;;. == ..... :::;: ...... :::;: ..... = ..... :::;;: ....... :::: ..... = ... = ...... ;1~C?~~E~??l.~(~~~!). 

3.SSE+OO 
7AOE·Ol 

3.24E+OO 
1 AOE+OO , 

:IDefault value used I Mean 

i _'._ .. __ ._._ ... J ~ard Deviatio~ .. _"., 

:I!~~g?~~~~~;~~ ........ , 1~~l"~iti??~?~E~~i~?t~?l"!~ . . .........<1~C?~~~~?~1?(~(~!!. 
_~.,. ___ M N~ •• "~~ __ N 

[IDefaUlt value used ; Mean 
I ~ard Deviation 

_, s ~,~='~~V~~y~ 

3.31E+OO 
1 AOE+OO 

:Ir.~= ••• ~=:=·.~=: ••• ~=:.:~;;;;;;.!:::;:f.;;;;;;.:.~;;;;;;.je=o=t=.= .••• ···:::: ••••• :;irjp=a= •••• ~::::ti=~~=?n=:.=~o=e::::::ffi=lc=i=~n=t=f=.?r=p=u= •• ::··=· ••.•.• = .••.• = ••..•• = .••.. = ...•..• = •.•••• = •••••• = .•••.. :::::: ..•••••• = •••••• = •••••• ::::::::; ••• jl~?~~~~.?~I.?~~(~~i •• : .•................. 

...•. :/D. efault valu. e. u. sed ! Mean 28 .. 9208EE~OOlO J Standard Deviation 

11~:;~~;~~·······mmm~~ ........ mm:I·Ir:·]~=~~=~f=.~.~= ••• ~=~!:::;n=t=~~c=~.~=;=~e=n=tr::::::.·.·.·.~::::::ti:::: .• ~::::::.;::: •• ~:::::;c::::~t::.:~r:::;£=o=;:::: .• ~~:::: .••• ~::.: .•..• ~.:::::~:::: •.• :::~ .. ;::;; ..... l.~~~~~;AL-N (PCi~~ .. ~~.~.~.~tl~:~~~~~ 
.... i/Default valu~~sed I Mean of Ln(X) -3.19E+OO 

1 Standard Deviation of Ln 1.2SE+OO 

i Mean of Ln(X) 
! Standard Deviation of Ln , 

-3.24E+OO 
l.06E+OO 

-4.61E+OO 
9.04E-Ol 

:I~l:~~~~~ .m·mm.i;::I~::.: ... ~::.:.~=~==P=l= .. ~::.:~t=.c= ... ~:::: .. ~m::.:~.:::~n::::t::::~a::::~l=·~::: .. ~::: ... ~::::~c=t=.~.=r=~o= ... ~= ... ~= ... ~.= .. = ...... = ...... = ...... ~j~~i~~~;~~-~~~Ci~~~~~~~t leafy per 

Mean of Ln(X) -S.S2E+OO 
9.04E-Ol 
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LOGNORMAL-N(pCilkgy dry-wt leafy per
Pb:Leafy Leafy plant concentration factor for Pb pik ol ___

Default value used Menof Ln(X) -3.lOE+OO

Standard Deviation of Ln 9.04E-0OI

BiLayLeafy plant concentration factor for Bi LONRA-pi/gdytlefpr
Bi:Leafy ~pCi/kg soil)_____

DPefault value used Mean of Ln(X) -3.35E+00
IStandard Deviation of Ln 9.04E-0O1

[oL ayLeafy plant concentration factor for PoLO N R A - p ilgdy tlef pr
Po:Leafy _____ __________pCi/kgg soil)____ __

[Default value used Mean of Ln(X) -5.99E+00

Standard Deviation of Ln 9.04E-01

'[Lefy lan cocenratin fcto fo Rn CONSTANT(pCi/kg, dry-wt leafy per pCilkg,
[Rn:Leafy Leafy ___ plant concentrationfactorfor___

[Default value used Value O.OOE±OO

ýJLOGNORMAL-N(pCi/kg dry-wt leafy per
flRa:Leafy Leafy plant concentration factor for Ra

____________ _____ _____pCi/kg soil) _ __ _ _ _

Dfutvalue used Mean of Ln(X) -4.20E+00

Standard Deviation of Ln 9.04E-01

]AcLeaf [Leafy plant concentration factor for Ac [ONRA-~~lgdyw ef eI j~ J.. _________ ________jpCi/kg, soil)______

[Default value used [ Mean of Ln(X) -5.65E+00

_____________ ___________________________ IStandard Deviation of Ln *9.0413-01

[Th:eafY_______ Leafy plant concentration factor for Tb LGOMLNpikgdyw ef e
______ _ ____ _ ___ ______ _____ ______ _____ pCi/kg soil) _ _ _ _ _ _ _ _

IDefault value used [ean of Ln(X) -7.07E+00
Standard Deviation of Ln 9.04E-01

Pa:Leafy reafy lant concentration factor for Pa [oNRA~~~rgdyw ef e
_________________________________ ~pCi/kg soil)

IDefault value used "[Mean of Ln(X) -5.99E+00
Standard Deviation of Ln 9.04E-01

[OGNORMAL-N(pCilk-- dry-wt leafy per
JPU:Leafy FLeafy plant concentration factor for PU________________________________ Ci/kg, soil)

Default value used Mean of Ln(X) *-7.771E+00

Standard Deviation of Ln 9.04E-01

Rootaf pln oncentration factor for Cs [oPRAupikgwtw ot e

[De-fault value used [Mean of Ln(X) -7.71E±00

jStandard Deviation of Ln 9.041E-0I
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.

. : ....• IIDefault value used ! Mean of Ln(X) -4.20E+OO 

,".J ".~t~~?~d Deviation ofLn 9.04E-Ol 

!I~:·~~~:~;·~~·~":~ JI~~:~~ ~;:~: ~o~::~:~tio~f:c~o~ "~~r ~c"" I LOGNORMAL-N(pClikg dry-wt leafy per 
'1 . _ .. _"'"-- ; pClik&. soil) 
I Def,ult v,iueu,oo j Me,o of LoGo ~~~- ~5.65E+<lO 

il;~;~:~~~·····-~~il~::;; ~:~~'::IT:,,;o~:;:~;o~~i ~}r~~:1~~i~l:dc~;;·····. 
:: 
.• 

i.iIDefault value used ' I Mean of Ln(X) -7.07E+OO 
1 Standard Deviation of Ln 9.04E-Ol 

:1;::~::;;·--··W .. 'irlL:::;::::;:~:::;·~;::;·p;;;:;l:::an:;:~:::;· c;::; ... ~::;;~:::~:::e··n=···~=a=tl=·~w=n=f:::":~=ct=.o:::r :;::';fo::::::r:::::p:;;:a==~i LOGNORMAL-N (pClikg dry-wt leafy per 

'Fr-~~:=-:::::-=;===~:=:::::J:..:.=:====-=.==========dl pClikg soil) . 

..... 

,.:.iIDefaUlt value used : I Mean of Ln(X) -S.99E+OO 
i Standard Deviation ofLn 9.04E-Ol 

.... 

: ... :IDefault value used I Mean of Ln(X) -4.77E+OO 
1 Standard Deviation ofLn 9.04E-Ol 

ilDefault value used ! Mean of Ln(X) . -7. 71E+O~--
! Standard Deviation of Ln 9 .04E-O 1 

113 

-S.30E+OO 
1.41E+OO 
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'Ba :oot t lt t ft f B LOGNORMAL-N(pCi/kg wet-wt roots per00o [o plant concentration factor for Ba pik ol

IDefault value used [Mean of Ln(X) -6.65E±00

Roo plnt oncntrtio fatorforEu LOGNORMAL-N(pCilkg, dry-wt roots per
[u:Root Root plantoncentationfactorfor________________________________________________pCilkg soil)___

Dfutvalue used [Mean of Ln(X'l -5.52E+00

Standard Deviation of Ln 9.04E-01

LOGNORMAL-N(pCilkg dry-wt roots per[ýGd:Root Root plant concentration factor for Gd C s

Deal[au sdMean of Ln(X) -5.52E+00

Standard Deviation of Ln 9.0413-01

T1:Root '~~Root patconcentration factor for TI LGOiVA-~~lgdyw ot e
plant, pCi/kg soil) __

Default value used Mean of Ln(Xj -7.82E+00
Standard Deviation of Ln 9.04E-01

Pb:RRoo t oo lant concentration factor for PbLGNRA Npilgdytrospe

I~futvalue used tMenan of Ln(X) -4.7 1E+00

Standard Deviation of Ln 9.04E-0OI

[BootLN~~ikc _______ootspe

B:Ro]Root plant concentration factor for Bi [ONRA~(~/~dyw ot e
____________________________________________ pCi/ka soil)

[Default value used [Mean of Ln(X) -5.30E+00
Standard Deviation of Ln 9.04E-01

fPO:Root Root plant concentration factor for PoLGNRA Npilgdytrospe

Default value used [Mean of Ln(X) -7.8 2E+00

Standard Deviation of Ln 9.04E-01

Rn:ootRoo pantconenraton acor or n ONSTAN(pCi/go dry-wt roots per pCilkg'

Ra: Root Root plant concentration factor for Ra ONRA-n~/gdyw ot e
_________________spilk)sil

Deal iau sed [ManofLnX)-650+O

concntraionfactr fo Ac LOGNORMAL-N(pCilkg dry-wt roots per
- -- Rot lan - - pCi/kg soil)

[Default value used Mean of Ln(X) -6.950E+00
Standard Deviation of Ln 9.04E-01

Th:Root [otplant concentration factor for Tb FLONRA Npikgdywrotpe
.......... ..... p./k s o il)....... ....... .... .. . ..... ........

FDefault value used Mean of Ln(X)' -79.36E+00
Standard Deviation of Ln 9.04E-0OI
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,1.Det:.aUl~ V~lU.~ .U~~;d "- i Mean of Ln(X) -7.82E+OO 
I Standard Deviation ofLn 9.04E-Ol i 
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Pa: Root Root plant concentration factor for Pa [ONRA-~~lgdyw ot e
_______________________________________________pCilk-g soil)____

Daefault value used ~~Ma fL()-8.29E+00

____________________________________________ Standard Deviation of Ln 9.04E-0OI

fLOGNORMvAL-N(pCilkg dry-wt roots perJLJ:Root ~Rootplant concentration factor for U ~~~gsi)____ __

Default value used ~Mean of Ln(X) -5.52E+00

Standard Deviation of Ln 9.04E-01
Roo plnt oncntrtio fatorforPu LOGNORMAL-N(pCilka dry-wt roots per

fPu:Root Root_ plant _ conenratonfatorfo__
____ _____ _________ pCilkg, soil)

FhDefault value used Mean of Ln(X) -l.OOE+01
Standard Deviation of Ln 9.04E-0OI

jLOGNORMAL-N(pCilkg wet-wt fruit per[Cs:Fruit Fruit concentration factor for Cs_______________________________________________ ~i/kgsoil) __________

IDefault value used [Mean of Ln(X~) -5.30E+00
Standard Deviation of Ln 1.41E+00

[LOGNORMAL-N(pCilkg, wet-wt fruit per
[Ba :Fruit IFruit concentration factor for B a jpiosil _________

ýDefault value used Mean of Ln(X) -6.65E+00

Standard Deviation of Ln 1. 13E+00

[LOGNORMAL-N(pCi/kg, dry-wt fruit perjEu:Fruit Fri oncentration factor for Eu
_________________________________________pCi/kg soil)______

Daefault value used Mean of Ln(X) -5.52E+00
Standard Deviation of Ln 9.04E-01

I(LOGNORMAL-N(pCilkg dry-wt fruit perGd:Fruit Fruit concentration factor for Gd
______________________________________pCi/kg soil) ________

Default value used Mean of Ln(X) -5.52E+00

Standard Deviation of Ln 9.04E-01

[rl:rui Frut cncetraton acto fo~l LOGNORMAL-N(pCilkg dry-wt fruit per
_____________________________________________pCi/kg soil)

Default value used Mean of Ln(X) -7.82E+00
_____________________________________ Standard Deviation of Ln 9.4-1

[LOGORMA-N~piI~gdry-wt fruit per
P:FutFruit concentration factor for Pb pik ol

[Default value used FMean of Ln(X) -4.71E+00
Standard Deviation of Ln 9.04E-01

LOGNORAL-N(pCilkg dry-wt fruit per
[Bi:Fruit Fri oncentration factor for Bi

_____ ________pCi/kg, soil) ____

Defaultalueuse Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 9.04E-01

LOGNORMAL-N(pCilkg, dry-wt fruit per
P~~:Fruit ~ Fruit concentration factor for P Cgol

.jealtvle[sd'Mean of Ln(X) -7.82E+00O
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· .. "

".iIDefault value used . ! Mean of Ln(X) -l.OOE+OI 
,! Standard Deviation of Ln 9 .04E-O 1 

'""

i,.'IDefaUlt value used'""""' . . -_ •• '-' , ! Mean of Ln(X) -S.S2E+OO 
; Standard Deviation of Ln 9.04E-OI 

'",,:.:,.'iDefaUit value used ) Mean of Ln(X) -7.82E+OO 
; Standard Deviation of Ln 9.04E-Ol 

'I;~~;;:~~···············mm ...................... mfl·.~.:::;··.~.u.::;.;·.·.·.·.i.::;.;·t ......... =c.·.o.=·n=".c=···~::::::·~::::::t·r.··=~t=~o:::'::;'~n:::'::;""":::;~.a=···~.:::'::;·_~o.·=;::::::f=:r=p=b:::::: ...... :::::: .... ====; LOGNORMAL-N (pCilkg dry-wt fruit per 

. ....... __ . ._m. __ E<2i1kg s .. ?il) 

.",

i,:.·/Default value used .. ......J .' Mean of Ln(X) -4.71E+OO 
Standard Deviation of Ln 9 .04E-O 1 [, .I;~~;~:~~ m ... ,,·lrlF:::;ru:::;.i:::::t.=c .. ~';;;:;n;:;;;c.;;;: ... e ..... ;;:;:;~.:::::tr;;:;:;at:::::io;:;;;n:::::=fa=c::::::to::::::r::::::f::::::or::::::' B=~'::::::" .:::::: ...... "" ..... :::::: ...... :::::: ...... :::::: ...... :::::: ...... ::::: ..... ;::;:; ... ; LOGNORMAi~N(~C·Uk~-d;y-\\I~f~ .. ~it~~~· 

~~~~==::::;=:::::: ... :::.J==.::::: .. = ... m=mm::::::._::::::. =========::::::.-:::: .. ,::d. LEf_ilkg ~_~il) 

".

'".'/Default value used '" ----" : Mean of Ln(X) -S.30E+OO 
I Standard Deviation of Ln 9 .04E-O 1 
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____ ~ Standard Deviation of Ln 9.04E-0OI

RnFruit Fruit concentration factor for RnCNTATpikdr-tfuterpig
_____ _____ soil) ____

Deautaled ~ alue O.JOE+ OO0

Frui conentrtionfactr fo RaLOGNORMAL-N(pCi/k- dry-wt fruit per
[!Ra :Fruit l__ruitconcentration__factor__for___

_____________________________________________ Ci/kg soil) __

[Default value used Mean of Ln(X) -6.50E+00

Standard Deviation of Ln 9.04E-0 1

Frui cocentatin fctorforAc LOGNORMAL-N(pCi/kgy dry-wt fruit per
fAc:Fruit Fruit__concentration___factor__forA___________________________________.:jpCi/kg soil)__

rDefault value used [ýMean of Ln(X) -7.9 6E+00
___________________________________________JStandard Deviation of Ln 9.04E-01

Th:Fruit Futconcentration factor for Th [o~RA-~c/gdyw ri e
_____ _____ _____ _____ _____ _____ _____ pCi/kg, soil)_ _ _ _ _

Default value used Mean of Ln(X) -9.37E+00

I~t~anda~rd Deviation of Ln 9.04E-0Ol

EFruit 7corncentration factor for Pa [ONRA-~~lgdyw ri e
______________~~~~~~~ _______________ Ci/kg, soil)___

Default value used ~Mean of Ln(X') -8.29E+00

Standard Deviation of Ln 9.04E-0OI

.IU:Fruit [Fruit concentration factor for U ONRA-~~/gdyw ri e
____ ___ ___ ____ ___ ___ ____ ___ ___ ___ pCi/kg soil)

Default value used 1Mean of Ln(X) -5.52E+00

Standard Deviation of Ln 9.04E-01

Pu:Fruit . ~Fruit concentration factor for PuLGNRANpilgdywfrtpe
_________________________________ pCi/kg, soil)____

usedMean of Ln(X) -1.OOE+O1

Standard Deviation of Ln 9.04E-01

Cs:GainGrai cocentatin fatorfor s fOGNORMAL-N(pCi/kg wet-wt grain per

Default value used [Mean of Ln(X) -5.30E+00

FSt~andard Deviation of Ln 1.41E+00O
B~a:Grain ;Grain concentration factor for Ba ~ ONRA-~~/gwtw ri e

.__ __ _ _ .......___ __ __ __ . pCi/kg soil)

Default value used Mean of Ln(X) -6.65E±00

Standard Deviation of Ln 1. 13E+00

jEu:GrinGrain concentration factor for Eu [ONRA~(~/~dyw ri e
_____________________________________________ pCi/kg, soil)

Default value used [Mean of Ln(X) -5.52E+00

Standard Deviation of Ln 9.0413-01

1.Gd:Grain FGri concentration factor for Gd LOGNORMAL-N(pCi/kg dry-wt grain per

Dealtvlu sed Jý ano Ln(X) -5.52E+00
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,I
mm 

.mfIS~~~d~~dD~~i~~i~~~fL~ 9.04 E-O 1 

:I~::!~~~~-'--'--"""Fruit concentration factor for Rn -· .. ··~)I~~fSTANT(PCuk~·d;;-wt f;~it per pCCk; 

[Default value us';ci-·
OH 

""Um • "-"""""-JY;:i~~ -.-~. O.~~~~OO " ___OM. .0 

,IRa:;ruit _ _ --r~"~';'ntr:tion f:O, ~o:;,;ILOGNciRMAL-N(PCi/k. d,y-wt fruit p;;-~ 

'IDef""it v,,"' ""d--- -- - -- -- ~I:~~:v:~,:::~~ ;6~~~~~ I 

,IFr~~-'~C,;}~·~-~.~:=u:::-;::;:~=·.=···=·~~.=~~=;·-=·~::;;; •• ~::::.:'.::::·t~=.~=:~l=:':::.:·~·,::.:~:=c=-~:::n=~~=a=ti=on=f~=c=~:=~:::·~=:=~--=~=~"='-====:.:' ~~~~~~AL-N (pCi/kg dry:~~fr~it ;~;.-.. 
... :
, .. i/Default v.a.lue .USed Om. ..-- !""""'=============== . Mean of Ln(X) -7.96E+00 

; Standard Deviation of Ln 9.04E-Ol 

!I;~:;;';~ ._- ilFruit ~~,:~~It~:~~~~ jl~i~~:'AL-:Nc;c;;k~&~fu;i;;,-
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___________iStrandad Deviation of Ln 9.04E-0OI

TIGrain lGrain concentration factor for TILGNRA-pi/gdytgrnpe
_________________ __________________________________ Cil soil)______________

Default value used Mean of Ln(X) -7.82E+00

Stnard Deviation of Ln 9.0413-01

'LOGNORMAL-N(pCilkg dry-wt grain per
EPb:G(rain Grain concentration factor for Pb

__________________ ~ ~ ~ ~ ~ ~ ~ ~ ~ cc ____________________pik oil) ____

________val e _use 
M ean of Ln(X ) -4.7 1E+ 00

Standard Deviation of Ln 9.04E-0OI

LrOGNORMAL-N(pCilkg, dry-wt grain perrBI:Galn jrainconcentration factor for Bi

_ _ _ _ _ _ _ __al u e _u s e 
M e a n o f L n ( X ) -5 .3 0 E + 0 0

Standard Deviation of Ln 9.0413-01

ILOGNORMAL-N(pCi/kg, dry-wt grain per
Grain Gain concentration factor for Po

_____ ___________ ~~pCilkg soil) __________

f~efultvalu usd fMean of Ln(X)l -7.82E+00

Standard Deviation of Ln 9.04E-01

~Rn:rai Grin oncntrtio fatorforRn CONSTANT(pCi/kg, dry-wt grain per pCi/kgc

b1efault valuePused [Value OOE0

R~a:Grain Grain concentration factor for Ra [ONRA-~~lgdyw ri e
_________________________________________________pCi/kg soil) _________

Default value used [Mean of Ln(X) -6.50E±00

Standard Deviation of Ln 9.0413-01

Ac: Grain fGrain cnetainfactor for Ac lrLOGNORMAL-N(pCi/kg, dry-wt grain per
concntraionpCilkg soil)

IDefault value used rMean of Ln(X) -7.96E+00
Standard Deviation of Ln 9.04E-01

Yh:Grai Grain concentration factor for ThfLGOMLNpc/grytganpe
I __________________________________________pCilkg soil)

f~efultvale ued Mean of Ln(X) -9.37E+00

Standard Deviation of Ln 9.04E-01
[LOGORMA.N~pilkgdry-wt grain perJPa: Grain IGrain concentration factor for Pa

_________________ ____ .j~pCi/kg, soil)_____________

Iefutvleused [Mean of Ln(X) -8.29E+00

Standard Deviation of Ln 9.0413-01

TU~rrn Gainconcntraionfactr fo U LOGNORMAL-N(pCi/kg dry-wt grain per
....___________________ ... pCi/kg soil)

rDefault value used ~Mean of Ln(X) -5.52E+00
Standard Deviation of Ln 9.04E-0OI

fPu:G i 'Grain concentration factor for Pu [LOGNORMAL-N(pCilkg, dry-wt grain per
"pCi/kg soil)

IDefault value used Mean of Ln(X) -1.OOE+01
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irID=~='f~=u='I=t~ ==~=:-=e :::u:::se=d=::::;p-====:::;--:::; ="::::"=:::: .. ;;;:;;,.='_.;;;;:.--:::; ... ;;;:;; •• ,=".:::;, ..... :::; ... -::::'.:::: ..... ::::'.,= ... ==-::::] ~~~;~~;I;O" of L" ;7!~;~O 
ilpb:Grain ,IG~:i~ conc~~~ati~~-~:~t~r for Pb ! LOGNORMAL-N(pCilkg dry-wt grai~ ~o 
'Fr-~::=;~=;:=-=::::::;==:::!::::="'==-=""=="::::'" ========:::;,,d .. ~ p~ilkg soil) 

, .• 

:, .. iIDefault value used ' ! Mean of Ln(X) 
! Standard Deviation of Ln 9 ,04E-O 1 

i!Bi:Grain '==::rrG=r=al=' n=c:::;~=.-,n.=c:::en:::;tr=a=t=l' o=n::::;=~::::c·",,".t:::;.~,::::.r'::::fo::::-r::::~::::i::::'-::::' ===:::::!'I .. lLO. ,GNO~AL-N(pCi/kg dry-wt grain per 

. '"" .......... ... . .. _H£~~g sOlI) ,J 

-4.71E+OO 

:.II~efaUlt value used Mean of Ln(X) -S.30E+OO 
....... Standard Deviation of Ln 9 ,04E-O 1 

il;~~'~~~~:"""""""'" .IIGrain.co~:e.~.~~·ti:·~··~~~,·.· .. t.·, .. o.·.,·.·.~· .•. f.· .. :r,· .. ;: .. "." i LOGNORMAL-N(pCilkg dry-wt grain per 
.~~~~~~==~.====_====_==".==..==_.== .. = ... =.=. ===..====:::::::dl~p=C=i~=¥=_~=o=~=)====================dl 

•• " .. 

iIDefaUlt value used ,-. Mean of Ln(X) -S.29E+OO 
. Standard Deviation of Ln 9,04E-Ol 

il~~~~;~;~'m.~~ ........................ 1 Ir.~;;;::; ... ~;;;::;~l;:;:'~;;;::;C;:;: ... ~;;;::; .. ~;;;::;~e;:;:n;::;·.·.·.·~==a==.·.~;;:::'~;;:::.~;;:::f;;:::;;;:::ct=·.~=.~ •.• =io==·.·.·~:;;::;u:;;::;· •••. ;;:::";;:::"·;;:::"" ·= .... = .. ····;;;:;;·· •.•• ;;::.· ••• ·.;;:;.· •. ~.·.·;;:;:;;;;..1 ~~i~~~~AL-N (pCi/kg dry-wt grain per 

.

. ,.· ...... IDefault value used , Mean of Ln(X) -S.S2E+OO 

F======""'i'r===============""-' Standard Deviation of Ln 9.04E-Ol 

;Ii;~;~~usedil~,"'"'o~'e"'~on;",o'~; ........... : ~~~~~~~-N(PCVkg d,y-", gm;" pe, 
... ..... ....... ........... ... .. . .... ....jl~~~~?~~~g9 .............. ............... .... ~;:~~~:;~ .. 
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Standard Deviation of Ln 9.04E-01

.Cs:BefBeef tansfer factor for Cs zICONSTANT(dlkg)

FD~efault value used Value 2 .OOE-02

.Ba:Beef Beef transfer factor for Ba jONSTANT(d/kg)_____

Default value used Vle1 .50E-04

iEu:Beef - - Beef transfer factor for -u -1OSAN~/

Dpefault value used ____~Vle5.OOE-03

Gd:BeefBeef transfer factor for Gd jCNTN(d/kg)

jDefault value used Value -3 .50E-03

Pb:Beef 7ee taser factor for Pb ]CONSTANT(dikg)
I v alu e utasedVle3 OE

___ edlu 4.OOE-04

.Po:Beef jeef transfer factor for Po CNTANT(d/kg)____

Deal Iau sed Val:u~e 3 .OOE-04

Rni:Beef Beef transfer factor for Rn JCNTANT(d/kg) -

Default value used Value O.OOE+OO

RaP:Beef - Be transe factor for Ra - jONSTANT(d/k-)

Dpefault value used jValue 2.50E-04

Ac~:Beef eftransfer factor for R NTcTdk,

DFefault value used VýalIu e 6.OOE-06
Pla:Beef lBeef transfer factor for Pa..............)

..... ~ ~ . .. ..... ......... .... ..... .... .. ....... ...... . .....O N... ... ...... .......N T ......... ..... ....... ....)

Default value used Value 12.50E-04

AJ:Beef Betrnfrfactor for UAc CONSTANT(d/kg)
Def~a~ult value used Vle2OE0

Pu:Beef Beef transfer factor for Pu CONSTANT(d/kg) __

Default value used Value 6.OOE-07

Cs:Pulty Poltr transfer factor for Cs Z'SAT~/g

vauised Value 4.40E+OO

Bas:Poultry Pultry transfer factor for Ba CNTANT(d/kg)
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:[," ........ mmmmmmmm ......... mmmmmmmm ... mmm .. mm .................. m.mmm ....... ··w'"_w~·"",m,IStandard De~~ation of Ln 9.04E-Ol 

[1~s:B~ef" .. ,_, __ , :I~:,:f transferfac:orJ~r~~" Ji.cONST~T(d~g) 

,1~a:Beef i I~:ef transfer factor for B~, ;ICONST ~T~~~! ==F======================= 
'1~~~~~1~,~~1~~, ~~'~~m .. mm. .. ..... ... ....... ......... ... mj I~mm ............ m 1:??~=?4mmj 
:1~1!:~~.~f m ............................. mi 1~:~~.~~~~~:r.f~~t?:J?~~~m mmmmm. mmmmi I~~~~!.~!~~?)m .. .... ..... ..., 

_,,,,,_._,,,,_,,,,_, ._''' __ ,."_""_,,,,.JrlwY-=,~=:u=e=,.,,====5.=O;:;:OE=-=O=3====== __ =,' ilDefault value used 

iIGd:~eef' =;;!I=B=ee=f:::;tr=a=n=s£=e=rf=a=c=to=:=~~=r=G:::::d===;:;:_=,_=,.,:.:.:. :::;::;;,JCONS~~T~lkg) 

,IDef:u~:v~lue used ,,_"_ '''_ JI~" " . ~.50E-03 
t~.'l:Beef il,!3eef trans!er. f~_ctor for,,:n "".,.,,,,,,_,_,,;I~,O~ST ANT( dlkg2 

;1?~~~~~t~~I~~m~~~~m'''..mmmmmmmmm mmmmmmmm m.m "'mm J~ ....... mm~:,???-02 
!I~~,::IJ~~~ ........ _"I~::,~,r:~~s~:,r,.~~:t,~r.f?r.~?m .JI~~J'>.r~!.~!.~~~~).,. 
:I~~fault ~~l~,~ used " __ w,., ... , .. ,,. _" ... ", .. ,.,,,", .. ,,,""',,., .'I~ """, __ " 3.00E-04 
ll~~:~~~fmmm mmi I~::~~r.~~~~::f~~t?~f?l"~i .... mm mm m.mmmJl~~J'>.r~!~!.\~~?!mm.m 
'IDefault ~a~w~:w~s~d ___ ,,_,,_,_.~~ ___ ."'._,.,.,.,._'''' ___ .'m'''_.'_w,.mJ~ ._". "" __ ~:,?~~-04,, _w"" 

!I~~:~,~,,~,_,_,, __ .~I~_::!~~~!::.!~,~~.:.,~?.:.~?._,_._"_"'''_' __ ... _'_.,_,._."jl~~~!.~'!l~! ____ , ______ .J 
i 1?~~~~~t~~I~~~~~~m.m.m'mmm ........... m m.m,., .mmm.m .mmmmmll~mm.m.mmm~:??~-04,'. __ . ' 
'lgI.t.:~~~~ ................. m mmi I~:~~t~~~.s.!:l" __ ~~~t?~.~?:~? ,mm m,mm, "J 1~~~~!.~!~~?2m' 
IDef~~lt_~a,lu~~sedm. m_'.m"'mmm ... mm 'mm,m, ... mmm .... ,!I~_ mm'm'm' __ .. ?:??~~??. . ......... ..1 

il~~:~~~f"m! I~==!.t:~~.s.~:r.f~~t?r .. ~?:~~ m '.m mmmm mm .m' m m__m_ll~g~~!~!..(~0~) 
IIDefault value used_ JI Value 2.50E-04 
ilAc:Beef tlBeef transfer factor for Ac II.cONSTANT(dlkg) 
IIDefault value used - . ""' :1 Value 2.50E-05 
il~~:~~~im"-"'--""ii~~~'f ~r~~'~f~~·i~~~~~·f~;~~~·~···~.~·;I~o~~·~~~(·~~?)···m.. ___ '.m._ .... ,_" ... __ ,, __ 

,I?~~~~lt_~:l~,,~,,~~~~.mmm 'm.m_m ... _ ... m .... mmmmmm' ,mm .... mmmmm! I~_m_ 6. OOE-06 m.mm. 
i 

! 
........ .:1 

il~.~:~~~!, ... '''....'' ...... ",_f I~.::.f,.t!~~~,~~.:,.~~:t,~:.f~: .. ~~." ....... _........ __ ... 1 1~?~.~.!.~T\~~~2., .. , __ .. ..,m .. _,"_ 
!I~e~ault value used '''".,, __ .,____ _.''' ___ ".J~ 1.00E-05 

IIY:Beef _ il~_eef t:'~ns~:!_~actor fo~~___ _ __ .m' •••• _" ••• " ••• ,,_ •• i;::::I~=g=N=S=T=AN=T=(=d=lk=g=) =========:1 
it~~:~l~_~~!.~:_~ __ '''' __ ''' ___ ''''."_"_. ___ ... _,, .. ,, .. _.'"'.,., ."" ....... "."!I.~,, 2.00E-04 
:1~.1!~~~ ___ J I~e,:f ~a~:'!e~,~a~:,?:.!~:.~~_,_".,_."._,,_._''''.J~?~~T ANT( dlkg) _,,__ ,_ 
:1~=~~~It~~I~~~==~. ..!I~ 5.00E-07 
il~~:~~~~!~Xm ... m ..... m'I~?~~trt~~~~!e:f~~t?r!?:~~ mm ......... m.mm .. m:I~(?~~!.~!.(~~?)mmmmmmm' 
'IDef~~~~_:~lue used _, _'" """"n,,_ .".. ,-""-"" "." •• " .. 

___ tValu::_ , 4.40E+OO 

'I:IJ~ :J??~I!~X . ..... ............' I~?~~r:ttr~~~~:rf~~t?r.. for~ a... . !1~(?~~T~T(?~?)m 
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FDefault value used VauS. I1OE-04

jEu:Poultry F~oultry transfer factor for Eu FCONSTANT(d/kqg)

Default value used Vle4.OOE-03

JG&:Poultry olrtanfer factor for~ Gd ]CONSTANT(d/ka)

Default value used Value 4.OOE-03

Ouq Poultry transfer factor for TI ISCONSTANýT(d/kg)

fDefault value used Vau3.OOE-O1

Po:Poultry Poultry transfer factor for Po JCONSTANT(d/k-)

IDefault value used Value 2.OOE-O1

Rn:Poultry P~oultry transfer factor for Rn I OSANil

Default value used [Value O.OOE+OO

Ra :Poultry ;jPoultry transfer factor for Ra JGONSTANT(dlkg)

Default value used _______ _____ ___ [Value 4.OOE-03

Tb: Poultry Poultry transfer factor for Th j[CONSTANT(d/k.-)

IDefault value us e d [ V a l u le 4.OOE-00
outytransfer factor for Pa ]fCONSTANT(d/kgr)

P ~a : P o u l t r y -. , ... .......... ........... ....... .... .. ...

IDefault value used KaI au~e 4.OOE-03

U:~ulr P~oultry transfer factor for Uc ~IKOSTNd/ko)
IDefault value used Value 1 .20E±OO

Pu: Poultry IPoultry transfer factor for Pu ____ jCONSTANT(d/kg)______
-Default value used - Value - 1.50E-04

Cs:Mi~~k j~I~oltr transfer factor for CsPaNTATdL

IDefault value used jValue 7 .OOE-03-
Ba:Milkltr transfer factor for Ba - FONSTANT(dL- -

Default value used -Value 1.20E-00 ____

]PEu:Milk Mi~lkr transfer factor for Eu 11CONSTANT(d/L,,)___

bfutvalue used IValue 2.OOE-05

Gd:Miilk Milk transfer factor for Gd 'CONSTANT(d/L)
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't~~~~=~J~o~!t~ITans~f~f~=::j~~~:~~g:lOE:_-= ___ -
ilDefault value used J~ 4.00E-03 

iIGd:~~~li;~ -~ .. " ."~?~ltr.~tr.~~~~~r. .. ~~=t?l"f?l" .. 9.?- -,._.. JICONSTANT(dlkg) .; 
llDefault value ~sed·==FIL;;::::·····~;;;:;i=~e=···;;::::_;;;:;"""=""·"::;:.;;::::"" .. ·;;;:; ...... ;.:;;;· ...... =··~=.O=····~;;::::E;;;:;-=O=3 = .... ;;:::: ...... ;;:::: ..... = .... = ...... ;:;;; .... ===:::::;1 

rTi~p~~itry·~ . ,'P~:~~;·transfer fact~; .. ior TI JICONSTANT(dlkg) 
:ID~fault v~lue ~s~dw".-" .. . lli=~=a=1=ue====.=3=.O=O=E=-=O=1 ==== ..... = ..... = ..... = __ ::::."'1 

llpb~i~~~l·t~;·············· ···-I·~·~~·l~~··~;~~~i~~·f~~~~~f~~·~b· ....................................... ··· .. ··II~·o~;~~~(~~~;······················· .. · .. -· .. ·· ..... -..... . 
ilDefault value used .il~.....~:??~= .. ?~ ... _. . .......... .1 

il~~.;p~ .. ~it;;······················' 1~?~~~~~~;;~i.~l"!~~~?rJ?~~~j ,<=g~~.!~!(?~~!. .. __ . ___ .............. ...! 
llDefault value ·~~ed !I ~ I.OOE-O I 

ilp~:P;ultry '-"',Ip?~~try transfer factor ~or Po IICONSTANT(dlkg) 

f~~;"Sedj;;;;~!t'; ';;;~f';:f~~;~;fo< Rn- -:i~~=;=···~=~;=~T=·~=· .= ... =;=(~=.~= ..... ~=~:=:?=O=E=-=O=l = .. = ... = ...... = .... = ...... = ..... =. = .. = .... ='JI 

!IDefault v~lu;:sed .... !I~.....?:??~:t:? .. ? .__ ___ .. ..! 
il·~~~~~~!~~i:·:·· ...... ·········· ····Ii~~·~i~;··~~~~·f~;·f~~·~~~~~~~~;·:::~:::~ ............................................... ll~~~.~!~!~?~?!_ .............................. . 
,IDefault value us~d···· ........ ....... -..... II~ 3.00E-02 

iIA~:Poultry ---,IPoultry tra~sfer factor for Ac ....... JI<=g~~.!~!\?~?! .......... __ .... _ .. _ ............... _ .. 1 
·ID~f~~i~~~l~~ .. ~;;d·······---- .. ········..··-· II ~ 4.00E-03 

ilTh:Poultry il~oultr~ transfer fact?r for Th ~ICONSTANT(dlkg) ----i 

i I Defa ul t val ue used ... _...... .................._............_.. . ...... .. .. _... .. _ .. ..J I.~w ........... _ ..... ~:??~.=.?~_ ............ __ ... .... _ ... _1 

Ilf~;p-~~i-t-;~ .... ·-·~.- .. ; Ip?UI.~~ .. ~:~~.~f~.: .. t.~~~?: .. !~~ p.~ ..... _ ... __ ,. __ ,.""' ... JI~~~.~!~.\~~2. __ ..... "._,_,_.,.",,_._.... . . J 
:".;,II·.Du ...... _e ... : ...... f.p .. a .• _~.·.uo .. · •... -.l ... ·u •. t.· ... -.. vl· .. -t:.a.~,·r::.I.·."y.: .. ·: .. e ... ~~~,~ .. _..mmm... __ m mm'.' . !I ~ 4.00E-03 ·m' __ .......... J 

.. .... I~?~l~.~ ... ~~~~!=:t.~~~?:f?~m~mm ...... m:~~ .. ~.- .... j I~?~~i.~i..~~~;~:: •• :...:~:.. . ...... __ ., ... ! 
[IDefault value used II ~ I.20E+OO 
Ifp~:Poultry _·m_._· .. "Poultry transfer factor ior Pu IICONSTANT(dlkg) 

il~~~~~lt~~lu~~~~~':·~--- mmmm .... . 00.. - .. ~· .. _m_.... mm __ J;:::I;L-=.a=!=~e= .... ====1=:5=O= .... ~= .... ~=?=~_=_ ... = .. = ..... = ....... = ...... = ..... =, .... =_ .... = .. , .. = .... =., ... ==:. 

i/~~w:~ilk __ ~._. __ m__ ;IMilk~;~n.s!e:fa~tor for Cs l/cONSTANT(dlL) 
IIDefault value usedJi=t~=a=.~=~e= ..... = ...... = .... = ... = .... = .... = ...... ,= ..... =?=.O=O=E=-=O=3====== .... ==: .... ..! 

i 1~~;Mi!~,~~: .... ····mm .•.•. :I~i.i,~:r,:~~~!=l" .. ii.~~~~i?~ ... ~_~ .m ...... m ...... _ ..... _ ............... mm ......... l l<=g_~~T..~T..\?~)_ .......................... m ... :: .. :'··m ................... ! 
iIDe~~~~:.~a~~~_ used II ~ _ 3.50E-04 
:IEu:Milk .. jIMi~k transfer fact<:rfor Eu JI5?ONSTANT(dIL) 
:rD-;iault-~alue used jl::::~=a=l=ue=====2=.O=O::::E=-=O=5=====::::::::; 

:IQ~;~~ ___ , ... ____ . If~i~~·.~;..?_sfe~ facto:!~:'_Gd .. IICONS!~!(~!L.~ 
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'Default value used Vle2.OOE-05

TMikI~ik transfer factor for TI jCNTANT(d/L)

Dealtvlu sed Value 2.OOE-03

Daefault value used Value 250.OE-04

Mkilk transfer factor for Po__ COSATdI)_ _

jbefault value used lValue 3.50E-04

Rn:Milk - ilk transfer factor for Po TlC NSTT(d/L)

Dealtvlu sed Value 3 .50E-04

Ac~:Milk Miktansfer factor for Ac ____ CNTANT(d/L)-

D~efault value used - Value - O .OOE-05

Pla:Milk 'IMilk transfer factor for Pa CONSTANT(d/L) _

Default value used 4.~aue5013-04

U:M~k Milk transfer factor for Ac _CONSTANT~d/L)_

Default value used 1Value 6.OOE-04

Puh:Milk Milk transfer factor for Pu - IOSTANT(d/L)--------
fbefault value used -i iValue 1 .OOE-07

Ca:NEggs Eg transfer factor for Cs CNSTANT(d/kg)-

Dae-fault value used j[Value 4 90E-Ol

U:NEggs Milk transfer factor for EU ______CNTN~/

efutvalue used 6 au .OOE-03

Gu:NEggs - Eg trnsfer factor for Gd [CONSTANT(d/kg)

D[efault value used Value 7.OOE-03

TI: Eggs cyg transfer factor for Ts F____ COSTANT(d/kg)

Pfutvalue used------ ___Value 4.90E-01.

PlBa:Eggs BEo transfer factor for Pb fGONSTANT~d/k,)
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"I'D~f~~I~~~i~~~~~d--- ......................................................................................................................................... · ....... · .. ·.·.· ... · ...... ·.·.:.·, ... ·.·.v .... · ... ·.· .. a ... l .. u ..... e........... 2.00E-OS 
•............................................................................... 

: I!~:~i~~ .......... ___. __, I~il~rr:~~~~~~f~~t?r.~?r.!l__ _ ... _ .. _____ .. J I~g~~!~!\ ?~) . 
I?~fault ~_::~~_us.~d __ .. ______ . ___ . ____ ~_ .. m _0_. . __ . ___ ~J_~ _ __ __ 2.00E-03 

ilpb:Milk ..... _. __ j~il~tr.~~~~~~f~~t?r.f?r.~~_m_ ._il~g~~!~!\~~) .m ... m ._m __ mm___! 
IDefault value used ,"., __ ._. __ .. J_~alue_ _ 2.S0E-04 
lii~~~!~~~ --·--·-[[~~i~-~-~ns~~;fa~~~;~~r Bi II:=ONST~T(dlL) 

F=====================~ 
·1?_~~~~lt~~I~:~~~~_.__ __ m __ '___m'_J I~__. _____ m_ S .OOE-04 ___ m________ 

[I~_?.,:~!!~ .__ ilMi1k transfer factor fo~ Po ____ _ JICONST~T(dlL) 
IDefault value usedm_Jl~~I~~ _ 3:5?~~?~ . .... . ____ _ 
:I~~:~ii~m .. -mm_···-·····--m:f~ii~-~~.~.~.~~.~ ... ~~~_t?r.._~?;~;_.··· •••• -•............ m .. _ ........................ _ .. m_ .JI~g~~!~!(?~) ......... __ ....... __._._ .. _ 

............................ .i 

II~efault value used II Value S.OOE-06 

il~~~~ .. ~_____ ............ : l~il~rr:~?~~~r.f~~~?~~?_r.~~_._mmJI~_?~~!._~!S~~L__ _ 
,rID:::e:::f:::au:;:;;l:;:;;t :;:;;va:;:;;l=ue=u=se=d===================;!1 ~ S.OOE-06 

ilu:Milk - - ,- ilMilk tr:n~fe~-~:~torfor ~ -~ ifCONSTANT(dlL) .. 
,IDefault v;lue ~~ed------ --- . .. .. :1 ~ 6.00E-04 l 

:I~_~-;_~!~~~_~_~_-:--:----~]~;~~-~~~;_~i~~_~;_~~~i_i~~:~;:-~- __ -~-__ : __ ~-~-_~~_-~-_-_~::_:-JI~~~~~_i~i~~~~~-_-_-: ___ ~- ___ -~-__ -_~_~_~~_-~~-_-~:~_-~~-~~~~_:::I 

. 
........ _ ....... _ ..•....... _ ..... _ ... . 

: I?~~~~lt~al~~ ~~=~_.. .. ._________ .J I~___ 1.00E-07_________1 

jl~~:~gg~_ ....... .........jl~??tJ"~~~~~~f~~~?r.f?r._~_~________JI~g~~_!~(?!!~L__.______, 

IDefault value used . .. ....._ ............. ... .......................!I'Y~~~~__l.SOE~??______ 
il~~:,~~~~--.:~~:jl~gg.tra~sfer. f~ctor for Eu.___ JICONSTANT(dlkg) 

l 
•••••••••••••• __ ••••• h ••••• _ ••• j 11~:~~~lt~~~~= _~~:~_____ _ ______.. ........ ..... .______1 t~_mm __ ?:?OE-03 

,lg~:~ggs_ .. m ... I~~?rr:~~~~~~f~~t?r.f?:?? ................................. m _____ m_JI~~~~T~!\~~~! J 
il~ef:.~lt ~_alue us~d ........ _ _ Ilry-=a=l=u=e=====7.=O=O=E=-O=3=======1 

:ITI:.~gg~ .. _.. .. _ :IEgg transfe; fa~~?r~~! .. !.l " . __ ...... ___ 1;:::lc::::o::::N::::s::::T::::AN=T::::(:::d:::lk::::g:::) =========1 
it~~~~~:~~=~~m __ ., ... ___ ._ ... _____ ... __ ...... _ ...... ____ m _____ .. ________ .w_JI~ 8.00E-O! _, 

J~b3m~_gg~ ___ m___ wJ~?:?w~ran~~e~!~_~mt.°r_!?: ~~ __ ._ ... __ .,. _'_w___m_m .. _ .. Jco~ .. ~:r ~T( dlkg) 
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FpDefault value used ~Vle8.0013-01

IBi:Eggs ....... ...... .. y transfer factor for Bi ýCONSTANT(d/kg) ..............
Default value used jValue _____8.OOE-O 1

PoEg Egg, trnfr atrfo oCONSTANT(d/kg)
transer.fa.or.fr.Po...........

~Dfutvalue used __[Value 7.OOE+OO

jRn:Eggs I-trnfrfactor for Rn JCONSTANT(d/kg)_____

FDefault value used - K~eO.OOE+OO0 .

]Ra:Eggs lEcyo transfer factor for Ra fCONSTANT~d/kg)__

[Default value used . Vle2.OOE-05

]Ac:Eggs [Egg transfer factor for Ac !ICONSTANT(d/kgc)

Default value used Value 2.OOE-03

I~:gg lac rase factor for Tb 'CONSTANT(d/kg)

efutvalue used -Vae - 2.0013-03

Pa:Egg f Egg transfer factor for Patg j[CONSTANT(d.kg) ___

Default value used Value 2.OOE-03

.U:Eggs [ag transfer factor for U - [OSTANT(d/ka)

[Default value used Value 9.90E-01

,Pu:Eggs Eg rnsfer fatrfor Pu CO ~d/kg)
~Default value used I~le8.OOE-03

facto forCs i fis CONSTANT(pCi/kag wet-wt fish per pCiIL
______jioaccumulation .ato foater) is

rcs~a tor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Default value used - Vle -2.OOE+03

Ba:Fcto [B lt fcto fo Ba n fsh ONSTANT(pCi/k- wet-wt fish per pCi/L
Fioaccumulaion fato foater)i

Eu:Factor fiacuatnfatrfrEinfish CNSATpikwe-tfsprpiI
____ ____ ____ ___L~. ____ __ ater)

5Default value used Vle2.50E±O1

IFCONSTANT(pCi/kog wet-wt fish per pCi/
Gdu:Factor Bloaccumulation factor for Gd in fish

........... _ ter)--

valu use ~jviu~ 2.50E+01

TI:Fctor[Boccumato forTl n fih [ONSTANT(pCilky wet-wt fish per pCiIL

'Pb Facto [Biaccumlatio factor for Pb in fish [CNSATpikwe-tfsprpiI.or iumuinj water)

[Default value used 2[Vle1.50E+01
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"ID~f~~I~~~i'~~"'~~'~d ............ mm ... m ... m.. . ... m ...•.. m.m .•••••••..••.•.•••..................... m .................•••••.• II.~ •••••• · •• · .m .•. :mm. m .... ~ .. ??~=?l ... m ............................. . 

il~i.~~gg~mmm .mil~~~t~~~s.~e.~f~~t?~f?~~L. . ............................. mJI~<?~~!.~!.\?~~! ....... mm .. 
I'Defa~lt value used 11 Value 8.00E-Ol 

,1~?:~g.~~ .......... m .......................... ·I~~¥~~~.s.~~~~~~~?~~?~~~~..... ..1rlc:::::o:::::N:::::S=~:::::AN=T=( d:::::/k;;;;:.g:::;;:)====== ..... = ...... = ....... = ...... = ...... =.l, 
,'Default value used mmm !I~m.mm;.·~~~~oo 
,1!!!l:Eggs . :IEgg transfer factor for Rn llcONSTANT(dlkg)" -"--' 
,IDefault value used - ._ .. _--_.", .. _._--_. ---·-JI~m_ .... ___ ?:??~~:~?~-
iIR_~;E~g-~·m_·········---··--il~~;~~~;~f~;f~~~;~_!?~. R~ IICONST ANT ( d/kg) 
ilDefault value used ~il Va~u~ .. _, -~.OOE-05 

:1~·~~.~gg~··················· .. ·· •• ·m:I~~i.~~.~.~.~i~~!~~t?~!?~ .. ~.~ ... ·· ........... ·: ................... · ........................... · ............ 1 I~~~~!~!~~~i~...... . 

ilDefault value usedm_.jl~mm .. m 2.00E-03. m.mmmm. mmmi 
!lp~;E~;Smm··rIEgg tra~~i~;~f~~~~;f~;·~~ IICONST ANT( dlkg) 
;:=ID=e=fa=u=l=t =va=l=ue=u=se=d=::::'.!:=================:;11 Value . 2.00E-03 

IFly=~:::::::·.~=::~:::::· •... ~= •... ~:::::.:·=·:::::·~.~::::::~:::::·~ •• ::::::::::::~ •••. =-=:·:=!Ir·~::::: •. =·.~=_=i= •• =.·.~=·=.~=n=· ••• =·s=£=e.::; •••. =~=f=.=~=c:::t= •• :::?=r=· •••. :::·~=?=_=.~.=·~=y=_=. :::::-·=·:::·.=.::::~.=:=.~:::::;~=:.=·.==.·.::::::= •• ~:::::_:::·:.::.::::;:.:::;JI~:.~~~·i~!.~~~L:.:::.~:~-:: ... ::::··········· 
i~ID~e~f~au~l~t ~va~l~u~e~u~se~d~::::c,:===============:::::Jllvalue 9.90E-Ol 
,1~~~~~~..mm__....J I~???.:~~~~e~f~~.r?~f?l' .. ~~.. ......... ..m... mmm.l I~<?~~!.~\?~~~mm __ mmmmm m' ... . 
r!F~D=e:::::fa=u=lt=v=a=lu=e=u=s=e=d===========_======:::;!1 Value 8.00E-03 

ilcs:Factor JI~ioaccu~.~~~t.~~~.fa~tor for ~s in fi~h !t:~~~T ANT(pCilkg wet-wt fish per p~' rr 
'IDefault value used ... mmmmm_.mm.....jl~m_m . ~:??~~?~~~~ .. m.:mmmmmmi 

I~:_;~C~~~-~ j~i~~m~atiOn~"~f~_~in fi~~_ J~~~~TANT(P~Ukg w:wt~: pe~:DIL 
:'Default value used __ .j~ ___ .. __ ~.??E+~~_. __ .. , ._ .. __ .... ___ . __ . 
:I~:~·;::~~~-·--··~··~~··]I~~::~:~:;~~t~o~,,_fac~~~;~r -~~"i~-~,Sh .!I:~~~~ ANT(PC~/kg ~:~,~M~:,~~~,~_:,~P~iIL 
,IDef~ul~ ~~~~e u.s.e~__. .....H.~_.m._ .. ~.~??~:':~~__j 

!I~.~.:~~~~~.~..... .... J 1~!~~~~~~~_I~~~~~ .. ~~~t~~:~~~~.~~~~~ ... , .... JI~~~~~:~:~~.~~,=:~~=t.~.:~~:~~~~ __ .. _, 
ilDefault value used II Value 2.50E+Ol 
... ,.,", .... " •. , .................. ,', ...... , .......... , ...... , .. , .... , ...... __ ... .. .. ................................................. ____ .. __ ............. __ ... __ .. __ ...... ..1 .................. , .............................................. , .. , ..................... , __ 

!ITI:Factor ·,I~.i~~~~~:~I~~i~~~~~.t~~.~~~~~~~~i~~...I'-:~~~TANT(PCi/kg wet-wt fish per pCilL .m.l 
'ID~f~~l~~~l·~~···~~·~d ···············ll·~···mm .......... m .. mmm~.~;~:~; ................................................ ' ... mm. j 

il~.~:.~.~.~.~~.~.· .... M·I.~'~~~~~~;~~~.ti.~.~ .... ~~.~.t.~~.f~~ ... ~~.i~ .... ~.~.~ .......................... ll~~~~~:~:.~.~i~~.=:t-=t ... fis.~'.~:~ .. ~.~~ ..... . 
II~e::~lt value use~,, __ ... ,w ,__ __ '" jL~.alue. .. __ .". __ , .. __ . __ w __ w~_~?OE+02 mw.,,,mww.w, 
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:Bi:Factor Bloaccumulation factor for Bi in fishCOS Tpigwe-tfsprpi/
______ __________ water)

[Default value used [V alueý 1.50E+01

factr fr Poin ishCONSTANT(pCiikg wet-wt fish per pCiILj.[aco Bioaccumulation fatater)o n is

fDefault value used 5.OO[alue

ICONSTANT(pCi/kg wet-wt fish per pCi/L[Rn:Factor Bioaccumulation factor for Rn in fish water)

IDefault value used _1Va~l~ue O.OOE+OO

FCONSTANT(pCilkg, wet-wt fish per pCi/L~Ra: Factor FBioaccumulation factor for Ra in fish

[Dfut auised [Vle7.OOE±O1

Ac:Factor FBioaccumulation factor for Ac in fish [OSATpik e-tfs e ~I
water)-----------

Default value used [Vle2.50E+0 1

I .. [CONRSTANT(pCi/kg wet-wt fish per pCi/LTPa:Factor -- Bioaccumulation factor for Pa in fish -)-

I~futvalue used ______ ___________[alue: 1.1 E+O

facto forU in ish ONSTANT(pCilkg wet-wt fish per pCi/L

[uFctor Biacmulation factor for Pu in fishCNTATpikwe-tfsprpiI
water)

Dbefault value used I_ [Value 1.510E+02I

Correlation Coefficients:

Parameter One [ Parameter TwoCorltn
________________________ I _______________________Coefficient

KSDE: Prmeailiy [DEV:Parameter "b"
ýKDV Permeability 1-0.35
Probability jProbability ___________________________________________
Iefault value used

NDVPorosity Probability Proabiit b5]~o3

Default value used

Summary Results:
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[IDefault value used jl~ _n .""~~;~~:~;'".'-" . 

'I;':;ac~r _J~",,~~b;ion ;aCIO~ fOl Po i: fi,h -11~S)TANT(~"Ei/k~ ~~t-';t fi-~h-~er-~CiIL ,~ 
.IDefault value used . . ...... ·"_"mm"" __ ""'_"" ~!value '5.00~:'~2w'w . ,. ._--: 

·~~~~~ ____ il~i:;~.~~on~~c~I~Ol_Rn.~~_ ·jl~~~~TANT(~Ciik;~~:~;-fi;;;~~;;;C;;L, 
IDefault value used ........ 

m
.........

m
, !I~'-~.OOE+~O-'-'·m'_-' __ -' 

i/Ra:Factor ,:/~ioaccumulation factor for Ra'in~sh .. ·'ll~ONSTANT(~ci/k;~~~~~t fi~hm~er pCiJL . 

:ID;;'U";al;~ U,~ ~ .... [IBi~~Umub~~~Ol~C~ ---JI~~~~~~~~fi,,; :.:, 
•••••••••• ~ •• i·/~l~~~~;~~l~tl~~f~~.t~;~~~i~i~··~·~~ .. 

,IDefault value used mm.mll·~·mm~:;~~:;;' .·····.·.mmmm 

·lpa:~ac~~"~!I~i~~~~~~~I~ti~~=~~t~~=~~~~i~~.~~ j[CONSTANiCPCi/kg wet-wt fish ;~r pCvL 
'IDefault value usedmm--;I~mmm-.mmm~.~;~:~~.. .mm .......... . 

il~:~~.~~~~.. IIBioaccumulat~"o:· ;~:~or for U in fiShlICONSTANTCPCi/kg wet-wt fish per pCilL 

ilDefault value used mmm.m__'m.m"--mmm11~:~~~··'_mmm;.~~~:~~"_"m.m""m_mm_ ... 1 

ilPU ;;a:tor ! IB io,ccumul~tion f'CIOdOlP; in fi,h jl;~~~T ANT;Cuk; ';;I.~ fi" pel pCiIL ~ 
,I~:~ul~.~ ~l ue-:'~';d-" -, ... , .w""_ .. ' .. mm'.'._""~_""~_~~m~~"~:::~~::"_ II Val ue - .. ~50~+~;-' ",.'" "---"-----,., ... " 

Correlation Coefficients: 

.............. irl"_ ... =---=. ';;;;';;' "".~=a=r""a=~= .... ~= ... ~""e=.~= ... ~= .... ~"" ....... =~= ..... = ...... "" ..... ;:::; ..... :::.; ...... ='L -~~~~~:~ 
. pKrSoDbEab~I:~termeabilitY ,BpDEV:Parameter "b" ', .. ',.i.I~O.35 
'. I I Y ,.. .. ,.'w, .•.• , __ E~babilit~ . 

II 
Parameter One 

J 

Summary Results: 
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90.00% of the 142 calculated TEDE values are < 1.4 1E-02 mrenilyear.
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1.38E-02 to 1.48E-02
mremlyear

Detailed Results:
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0. 9 quantile value

Concentration at Time of Peak Dose:

Soil Concentration.[ Water ConcentrationI
Nucide (PCilg) I (pCilg)

F13:7:Cs 14.83E-03 15.80E-24 ____

ý!Uin- 4.57E-0 f5.49E-24
112u 4.09E-04 [i4E22

15Eu 5.41E-04 f.6-21

15Eu 2.04E-05 81308-22

_1Pu 5.80E-05 ___ __

:235U O.OOE+OO J3.41E-21 __

IF3 0h.O0E0 OO_- 0 r.49E-21

231a .OOE+OO ]8.54E-21 _ ___

22Fr O..O.O.E+.O.O-. ----- 4...45E 22_

227h .OOE+OO 12.96E-2-0-

219n .OOE+OO I.88E-20

21Po .OOE+OO IE-20

111P O~OE±OO .__12.88E-20

21i 0 .OOE+OOI00

2llo cOOE+00 E-23______

207T00 .OEOO2.87E-20

Pathway Dose from All Nuclides (mrem)

All Pathways All Drinkingi Surface Exenl naainSecondary!Irgto
Dose ,rcuaWater Water I____ _ Ingestion ___

3-j02_4.71E-03 53E728E-_1&9.E-03JF02E06ý 69E-061E4
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90.00% of the 142 calculated TEDE values are < 1.41E-02 mrem/year. 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1.38E-02 to 1.48E-02 
mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

rN--" l~d' f. Soil conce~t;;~iO~. W ~ter C~~~entration I.' 
I uc Ie: (pCi/g) , (pCi/g) I 
il137Cs 114.83E-03 ---'--ww~'15.80E_24"'M"W . 
11~-;;!14:57E-03 ----.. .. jI5:.4?E~24 

:========'1 
il152Eu iI4.09E-04 f11.44E-22 
II.is..i9~:! IQ:.gg§~QQ_. . ..••....••. mm· j li;~g§;~im· .. ··········m.: •••••• ".: .... ·:~·.j 
It!?jE_~mll?:.~~?~Q~mm .mmm' 1~:~?~~~}mJ 
11~??.~~mm:l~:g~~~g?mmm_i 1~:g~~~~~..mm..mJ 
11~~_-'I~~?.:~~~~w._."w.:I.~:Q.~~::.!?_. ___ . ____ 1 

11235.!1. ilo.OOE+~O w_ .... w .. _J3·~L~:~I_ J 
il~!I~JI~~_w_w_w ___ .'13.4~~::'~wl '1 

11231Pa w 'IO.OOE+OO "M ••• _._ •• _::=18=·?~=.E=-=21=====.; 
11.227 Ac ,IO.OOE+OO .. _ .. _ J~.:~2E-20 

i========::::::i 
!1223Fr iIO.OOE+OO 14.45E-22 mm.J 

11~~?i~.~:jl.Q:.QQ§~QQ::·~~:~~:~_i 1?:?~§;~Q ••••. _mm ... . .. m ..... 1 

ii~~;-=ji~~=:ji~~1=~-=J 
11215Po Ilo.OOE+OO '12.88E-20 
11211Pb !IO.OOE+OO M. • •• m':=12.=88=E='_2=O===== 

11211Bi .. flo.OOE+Oq .. ~~~::· ~~, 2.88~;20 
II~L~p~JO.OO~+OQ 11i=.~.=Q?=.~=.::-2=3=====,1 
il~g7!.~mmJ Ig:gQ§~gQ_ ......_mm.m: 1~:?7~~~9... .. 

Pathway Dose from All Nuclides (mrem) 

! AU ,;~~:ays Agric:~~~;ai D;~!~~i ~~~:~eB~h;I~tionIT;~~i::; Irrigation 
1!:48~-02 14.71E.-O~~_ 15.3.:t_~-17II~,:??E-16119.90E-03J18.02~:Q,? jl?:39E~g_6 11.13E-.~? 
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Radionuclide Dose through All Active Pathways (mrem)

All PathwaysNuclide Ds

[is2Gd 13.38E-19

[I 54Eu 16E0

Ii 55Eu .8E0

123M i~ _[.07E- 16 ____

123 1Pa 1i.51E-17 ___

11227Ac 5iiE-18___

!2~231r 1i.17E-23 ___

227Th 1406E-21
.j 2 R .5 ...... 8 . ........ ........

I 1lPb 1i.76E-22

SI~Bi 1. 141322___

'121 Wo :-5. IE-26 _ _ _ _ _ _ _

[20:7T1l

IA~l uclies l4E0

Dose from Each Nuclide through Each Active Pathway (mrem)

Nulie grcutualDrinking] Surface Secondary!
Waterde Agiulua External. Inhalation.Igsto Irrigation

;1543 18E0 .OE2 . E2 1:67E-03 4.7E-08 L.2E8.4 E 2-5
155u .0E-7 ~.6E-6 ...... 169-0 2.53E-1O .11E-1 _,_5F2:
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Radionuclide Dose through All Active Pathways (mrem) 

'I, NuclideHHHHHiIHH~I~~;~~:~~HHHH. 
:t~ 3_7 C~ .. ,.__ ... , ....... ,.,_".,.... .' I~:~.~ . .§=O.~ ... N._ .. "._om."._ . 1 

:Il}~~.~ .. ,_ .. _. . .. ww, •••••••• ,JI7:0.??:03 .0 •• _mo,,,.,_owm .. w W'W"W' 

!l.l?~§~m.,_._w .. w_ •••• _., ..••• w .. ww •• __ •• IL.!~§~Ol ... w_ ........ _ .. __ .. _m_._w_j 
h.?~gi..w, .. ,_._,._. _.N.", ... ·I~:~.8~-}_?_~.,_ ........ __ ._ ... ww • ,." • .: 

!1154EuI1~69~-03 
,t~ •. ~~~.~.~ •.• · •••••••••. HH.. ...••••• ••••••.•••.••••.•••• , li.~9~~Q~·: ...••••••..•••. H •••••. : ...... H.............. . ........ H ....... ! 
il239pu '16.64E-04 l 
il~i~ij~:.·.~~·.·.,.·,~'·.··'··H···i 15:3·i·E'~i·4~·.·~.:·.,::::·:.:.·::~·~.· ... ·.:i 
11231 Th 117 ... 07?:~.~.__ '_'m _ • .-J 
!1~~lPa ._.J1.51E-1~,,_.n__ J 
11~27 Ac ___ .. Ji 1.1,~~-1 ~._w... , .. J 
i12~3Fr .. J!}7E-23 I 
:1227Th. . '14.06E-21 H: 
!1??~~~'Hil~·~i~:~iQH':'H 
; 1~~?~!1HH .HH ., 'HH HHHl l~:?7~~~~HH ..HHHHH ... 'HHHHHj 
,1~.~?J:l?H , .. J I~:~~§~~? HHHH.. ., ... ,j 
il211Pb 1[1.76E-22 
,1211Bi·l:=r~.~=x~=. ~=·.:~=2= .. =. ====:::;1 
11211Po iI5.61E-26 
:1207Tl 'iIFS.=44=·E=-2=·4=======i1 
11~1~~~~i~~~"HH:H' J li:~~~~Q? ."," .. "HH.HJ 

Dose from Each Nuclide through Each Active Pathway (mrem) 

IN I··d·
w

,,,, , A . I "'--1 D;ini~;;';:-Surlace 'I EO. --- I' I ·h·o-I'w ~. ': 'S~eonda';;-I' .--: 
.! ue I e I gneu tura I Water . Water i xterna, n a atlOn I Ingestion. rngatlOn ' 
.""''' ... "_wJ .. _,, w , .OH"WW_"W"~"_"""C~' "',' ••.• ,,""" __ ,,__ "_,1 .. _ """"W" _"w.·,"""".,,, ..... ,,", c.. .m'''" c,·.·.·,. 'C"'_"'_ M" __ ' 

il137Cs ._J4.14~:g2_w_";I~?_~.~ .. ~,~~ .. ,i 1~:~~±-jl12!,~Q,~' 14.S4E-OS :t~,:.~ ~Jj-Q,?"_,,.JI9 .34 E-25 .! 
iI132rnl?a,IO·~Q!?_:~._.JtQ,:g_Q!?-J:QQ.,: IO.:2~~oO il~05E-03 _JIQ·OOE+9 .. Q_"llg·OOE+~Q~lo.OOE+OO 
!1152Eu lI9.43E-06 :14~30E-25 iI2.29E-25 111. 17E-03 iI2.S0E-os:13.65E-OS ;16.96E-25 i 
!I •. ~~?~~.:.· .•• ! 1.~.:?g§~.X? •••••••••••••••.••• , •• "I~:.:i~§~~~ •• j 1~:7?§;i~ •••• il9.:QQ§~QQ' I~·?~§~~~ ...•. · •... II~jQ~~'~i·-..jli7~§·;~~::., 
;I.~.?~!?~ .......... j 1.!":.?Q!?~g"? ...................... il.?.:.9.~§.~~.i .. ,' 13:?~.!?:,~~ ... II.~.·.~!~~.Q?"j I~:,!?"§~Q?HH'H I!:Q~~=Q?_," .. II~,:c?~!?=~.?_._j 
il. !??'§~Hj 1~:9~§=97H,J 17:?!Jj=~?Hj I~:~?§=~?J 1~:,??Jj=Q?i I~ :??§=~g .... .. : I~ :~!§~~g'HHi I!.:??§=~?.i 
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23ý9Pu 16.5E4 ~33E1 .75E-16 802Eý-091 1.0-6 2.90E-06 [5.25E- 17
235U 4.3E-14 F4.9-E-22 1-2 9.67E-1 10E 151.08E- 16 9.68E-22

13Th 2.11E-16 .8-245 -.20E-24 4R9E -676E-1 5.42E&19 47E2

231a 149E17 .17-29.80E-21 1.1-07.4-0 2.97E-20:71E2

12Ac2.01E-19 iF2.O9E-19 11.23E-19 36E2 3.7-1 3. 11E-22 ',?3.25E-19

1.Fr 1.70E-24 1.7-410E2 19E2 .3-9 2.63E-2 2.75E-24

227 ýTh 14.32E-22 25.21E -2 2,,[1.23E-21 2.79E-2 -54E-24 6.32E-25 18.64E-22

_1Ra6.66E-2 F.-1 :145E-2 1.622.8-4 9.28E-2 1.:9E-20

215o .OOE+OO K __O.OOE+OO O.OOE+OO-- 4.44E-25OOEOOOEOOOO±O

21 i 1i .OOE±OO O0.OOE+OO .OEO 1. 4Eý-2OOEO O.OOE+OOO.OEO
21I~ OOO+O OOO+O OOE+OOý 5. E2 .OEO .O+OO.OOE±OO

2071 OOOEOO .OOE+OO OOE±OO 8F.414E-24 00O+OOOE±OOOEO
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:1~~~~=-I§;i~§~~".~~]iiilf0=,lii~~X~j~:Qi~I.iI7:?6E~g6~:JI~9~:;Q,~~JI~·25E~i7~'J 
't~~_._:/~:..~Q§:,~.i,_ ... _ll~~!~~~JI~:Q!,§:,~~,:/~~~§:E_iI1,:,~-=!~_.""i/~§~~~.Jt~·68E-22 j 
:I~~}I~" 1~:}}§~l(j"" .. , 'I~:~?§~~~; I?:~Q§~~~: 1~:?'(j§~1(j! 1?:(j7~~~} .. ,: 1?:~~E~1?,j I~?(j§~~~,i 
il231Pa ,11.49E-17 .... ;!4.17E-20 iI9.80E-21IL71E-20 iI7.54E-20 .. :/2.97E-20 ... iI7.17E-20 i 

il~~7_~~ •• _: •••••• i 1~:·9,~.~.~ • .ii·:· .•....•••.••. J 1~.~:9~~~.i~_ ••••• , ti:·~~~~X~: ..••. ,I~:·.(ji_§;i.~_" 1_~_:9?~~~ •• i_ .• _ •. _.:: 1?: •• !_~_§;~i_:,., •• jl.~.:i~~;1.~ •••• :-
!I~_~_~~!_._! 11.:?Q§~~~,,_.i 1!:?7_§_~?~j 11.:Q~§~~~,jt1.:?'(j~~?4 .. ,I?_:,?~§_~~?___i I?· (j?§~~7 ___ JI~:7_?§_~_?~ ___ j 
il227Th ili:~§~?_" 115.21E-22 il~~_~l.JI~_:7~~.15.54E-24;1~~-=~_? 118.64E-22 
11223Ra '16.(j(jE-21 .'. _ 1t~.75E-21 iI1.45E-20 :~:_7_(jE-22 112.28E-24 __ ,19.2?E-2~_ :11.59E-20 
i1219Rn. -'2:QQ§2_~~_J.9.:QQ§~QQ..il2:QQ~Qjt!l}~~JlO.OOE+OO H~§~9~Jlo.OOE+OO ! 
il~~I~2:QQ __ ._JI2:9~QJI2:9..9~_JI~i.§.~~~_!19~oOE+OO _!19~Q§~_~il.9·00E+OO I 

il.~.,~ .. 1..,~? ........ ,_.J I?:~~§~~~ ........... ,.,." ...... ,JI(j.:??.§~.~.~ .... , .. i IL:,~?~~?~, .. .!I!: .. ~9?~.~~ .. j 1.~.:?~§.~?7 ............. i 1.?:~9§~.~,7_ ... , .... ,.,I.1..,:.~?§~.~?,., ... ".i 
!I~,~ ... !.~.i ..... , ... _, .. i 19_:99~~99 ..... , .......... .!1.9:99§~Q9 .... ,19.:99~~99 .. ,.1 .. !.:_1.~§.~~.~.,.! 19:99§~Q9 .. , ... _ ... , IQ:.99§~99 __ , .. '1.9:99§_~Q9,1 
il~} .. !_~.? ....... , .. ,.jl.9:99§~9q .... ,.,., ... , .. "' .. ,!19:Q9§:.+.:9Q .... iIQ:QQ§~99 ... ;I?:(j}§=~(j.,.",.!IQ:.99_§~QQ, ... , .... ,19:Q9§:.+.:QQ,., .... IIQ:QQ§=QQ; 
11297T1 Ilo.oo~:-9Q____ jO.OOE+OO ilo.OOE+OO.J?:~~~-2~ HO.OOE+Oq Ilo.oQ§:-oo Ilo.OOE+OO I 
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C

DandD Building Occupancy Scenario

DandD Version: 2. 1.0
Run Date/Time: 7/17/2008 7:15:00 PM
Site Name: EFl
Description: Analysis of potential dose from nuclides discounted for building occupancy
FileName:C: Documents and Settings\Marty\My Documents\DnDBldl.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100
Seed for Random Generation: 8718721
Averages used for behavioral type parameters

External Pathway is ON
Inhalation Pathway is ON
Secondary Ingestion Pathway is ON

Initial Activities:

NuclideArea of
___ ~~Contamnination(in) Dsrbto

f~~~lca~~ 0UNIIE CNSTANT(dpmll 00 cm**2)

Justification for cnetaion: Percent total Vle29E0

Jutiiato frconcentratin Peren toa:aue 12.92E-02

iZe NLIMITED ]CONSTANT(dprn/lOO cm**2)

[justification for concentration: Percent total -;Value 1 -3.52E-08

'1793Z - - ULMITE jCONSTANT(dprn/lOO cm**2)

Ih!!iatonfr concentration: Percent total Value 3578E-03

;93Zr - ULMTED --- ~CNTANT(dprn/100 cm**2)

fhustification for concentration: Percent total Value_ 5.86E-04

l12lmSn __ULITED ~ CONSTANT(dpm/100 cm**2)

ýIJustification for concentration: Percent total Value 2.09E-04
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DandD Building Occupancy Scenario 

DandD Version: 2.1.0 
Run DatelTime: 711712008 7:15:00 PM 
Site Name: EF1 
Description: Analysis of potential dose from nuclides discounted for building occupancy 
FiIeName:C:\Documents and Settings\Marty\My Documents\DnD_Bld1.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 
Nuclide concentrations are distributed among all progeny 
Number of simulations: 100 
Seed for Random Generation: 8718721 
A verages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secondary Ingestion Pathway is ON 

Initial Activities: 
............................. = ....... ::::.; ..... = .. ==============.::::.; ...... = ....... ::::.; ...... = ...... ;;:;: ..... ::::; ..... . 

. 

i,.·.'1 Nuclide Area of 1.'1' Distribution 
___ ... _.. Contamination.£~2), .,_w.- ._ 

:FI~=!=~=~= .... = ...... = ...... = .. ====::::::;JI~~~~~J?... . .......... JI~??~~!.:~!.:S?!:~~gg~I?~~~~.. ...... . 

, 
J 

il!ustification for concentra!ion: Percent total , .. _ ... JI.~ _ ~.92E-02 . 

·1~~ __ ... ~ ... ~ ... w ... _~_,I~~~J?._ ... _._ ........ _ .. _!I~~~ANT(d!:~!gg.~~:~2 .. _ .... ___ ~ _____ ,.. __ J 
illustification for concentration: Percent total .. !I~.. 1.52E-08 .............................. . 

,172§e ___ _.~ .... _, .. _." .. _jl.~NLIMI~E.~ __ .. __ ._ww., il~w~~~rr:J~_~~~~:~L_ ... __ ._.~w ____ ~ __ 1 

!IJustification for concentration: Percen~r.?t~l ........................... Jly~~~e................~:?7l?~?~......... .. , 
:12~~E.J 1~r.!":lr.!J?J? ..................... jl~<?~~!~!~?P~.~??=~:'~.~!... ......................... ... . 
Illustifi~ati?n_~?r concentr~tion: Percent total.. .. .. w.w il~ 5.86E-04 

.12..3l\!.~_~.......~m. __ . II~IMIT~J? ____ ... ~ICONST ANT( dpm/l OO.ctI1~T-:~L.__ ".' 
ill ustification for concentration: Percent totalJI.~." 4.83E-03. ~; 

li~:~~;~;,~2.~~E~~=- -jf~(~i~fo~~:~~-=~~···' 
126 



1291 fUNLIMITED j NSAT(dpm/ioOcrn**2)

Justification for concentration: Percent total Vle3.4 1E-06

jl35Cs UNLIMITED ___ XONSTANT(dpmi/100cm**-2) - _

Ju-st-if,-cation for concentration: Percent total Vle2.27E-04

l~l~m UN~iMTED jONTANT(dprn/1OO cm**2)

J~ustification for concentration: Percent total Value - 6.28E-02

.1166mHo [UNLIMITED COSATdn/0 cm**2)

1justification for concentration: Percent total IV aluýe 9.57E-01

f233L UNIMITED 'jCONSTANT(dpm/10O cm**2)

1Justification for concentration: Percent total jau 2.81lE-03

136 IMI D _jCNTANT(dpmnhlO cm**2)

.Lstfiatonfr concentration: Percent total jf Value 3.22E+00

65Zn NLUVITED COSAT(dpm/1OO cm*-,v2)

Jusifcaio fr concentration: Percent total ale5.41E-13

Chain Data:

Number of chains: 13

Chain No. 1: 36CI
Nuclides in chain: 1

Ingestioný Inhalation! Surface 15 erm

NuldýChain Half First Fractional: Second Fractional" CEDE iCEDE Dose Rate Dose Rate
NciePosition Life Parent Yield Parent' Yield Factor Factor Factor Factor
............ - _......._.........._.._ _.._.._......._.... ...._........._... ....._.._........_ _._. ....._- -........._ _.._..._......... .....q )..... -- ........) .(v d /( q ) ...S.......( ......... )

[~c~i [1l8.18E-10.. ____ 11.3 -0 jj5.IE1E4 106E4

Chain No. 2: 4lCa
Nuclides in chain: 1

Inoyestioný Inhalation~ Surface 15 cm
Chain Half First Fractional! Second Fractional- CEDE CEDE Dose Rate Dose Rate

1Nuclideý ___ _____ ___ _____ ____ ____ _______ _______

Position. Life Parent: Yield Parent' Yield Factor Factor Factor Factor
........................... ________(Sv/Bq) (SvIBq) ((Sv/d)/(Bq/m 2 )# ((Sv/d)/(Bqm)

1l a .1E0 3.44E-l10o3.64E- 16 O.OOE+OO O1.OOE+OO

Chain No. 3: 54Mn
Nuclides in chain: 1

NucideChai . [a. W.LFirs T alIFractional [SeconFractional netinjnalto Surface 15 cm
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;IUNLIMI~~D ,~_w~,~_'w_'w,.w,)I~g.N~T~,~~~.~~.,~~.'~:~~L~,www._.~ ___ . _. __ w._ •....•• w'w.J 

IJustifi~~t~on for concentration: Percent total ................ wwl~w 3.4IE-06 

il135w~~w'ww: .. w.w w.ww,' w .. 'w)I!!NL~EE~~,._ wJI~,~~~?~T(dpmll?O.w~~:I:~?L._ 
'IJustificatio?f?r~?~~.~ntration: Percent totalww .................. JI~ .. w,..... 2.27~~?~wwwwww ............. w....ww' 

,I!?!.~~_w...www,. i I~~~T~J? .... ww .. wwwJI~?~~T~!S~p~~?g~~~~~! wwww"'WW ... www 

iIJtistifiCa~?n for_ concentratio.~:ww:.:.:.cent total II ~ w 6.2SE-02 

il166mHo ;iDNLIMITED !ICONSTANT(dpmllOO cm**2) : ~ __ ~_.=~~~. __ N~_~_.vNL:v~MnN~~v~r~""' ...... ______ ""'.w .. =~ _~ _.--.v.V.V#·N.v"C",. ~~, 

!Justification for concentration: Percent total il Value 9.57E-Ol ' 
~ _WM.",,~ _ ....... ,~ .NN_h .,,~ • _____ """NW_"'Y,""""'''""v" ..... v ....... j .·.' ..... ·=m~ .... '~~ __ ~v",.,....."w.>._~·"""'"""_'~''''''.N.=· __ ~·''''''''' __ ~v, .................... ,," __ .v.v.o.J 

'12w~3U 11~~MIT~D _. j~?NSTANT(dpmllOO c.~~~~) 
!!Justification for concentration: Percent total ;1 Value 2.S1E-03 
.. ................ ............................................. ................................................ . ................... w ............. J===................... ........ ..................... ..... .. .. w ...... "" ....... .. .................... w ... w .......... w ...... ~ ... w.......... . ............. w .. . 

I~;~;;;~, ~~~~:~~---II~':Al'I~(~P~I~;;~:~. --_ .. _-
iI~?~~ww. . ......... ..... .....JI~~!T~J? ..... wJI~?~~!~T~~~~~??~~:I:'~~}ww .. www... 

,IJu~t~~w~~~~,?n for concentration: Percent totalwm.jt~~~~e _._w. 'w 5.4IE-13 

Chain Data: 

Number of chains: 13 

Chain No.1: 36Cl 
Nuclides in chain: 1 

Chain No.2: 41Ca 
Nuclides in chain: 1 

liN l"d i Chain II :~;! F;"t, Fra<tiOD:I!~"ondl FmC:~Drui In~~~nl In~~;Di .... :.:r~:e ·n!i.:--
, uc I e.: Position.i Life [ Parent] Yield i Parenti Yield i Factor! Factor i Factor '.: Factor : 
; i : i ' , ! i (Sv/Bq) i (Sv/Bq) [((Sv/d)/(Bq/m2)) ((Sv/d)/(Bq/m3))! 
; .• ~ ................ - .............. ; ........ _-_ ...........• -.•........ : ...................... - ...•• - .• __ .. .:. ................... __ .• _--; .... -...................... _ ....•.••....•.. ! ......... _ .................................................. _. ,".- ..... ~ .- .. " ...... __ ............... " ....... .:. ....•. _ .......................... - ..... : ..................................................................... _.} ..................................... -.-.- •....• - ................... .-

1\4!.,~~ __ ~'IL.~_. J~:} lE+OT\ ,L~w,.w"" _.,. iL "'~.JL" .. ~"_ .... , .. J~.44E-lOJl3.64E-~Q, J!2:9.QE+OO _ ilg·Q.QE-J:OQ. 

Chain No.3: 54Mn 
Nuclides in chain: 1 
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Poiion.Lie Pren iedPYield ied CD EE Dose Rate Dose Rate
FacorFaco Fco Factor

F____ (S/q) (v/ ((Sv/d)/(Bq/m 2) ((Sv/d)/(Bq/m3 )).

54Mn'1 1 31E0 .748-O.81ýE-0 7.-11 12.07E-12

Chain No. 4: 65Zn
Nuclides in chain: 1

Ingestion' Inhalation' Surface 15 cm
Chain Half First Fractional. Second' Fractional' CEDE CEDE .Dose Rate Dose Rate

NciePosition. Life Parent. Yield Parent' Yield Factor Factor Factor Factor

(Sv/Bq) (SvfBq) ((Sv/d)/(Bq/m))'((Sv/d)/(Bq/m3 )
65Zn ~ ~ ~ ~ ~ ~ F?-o~ 1 .4+2___ __ __ 39EO =.1-O 48-11 11.4513-12

Chain No. 5: 79Se
Nuclides in chain: 1

In-estion! Inhalationi Surface 15 cm
NcieChain Half First. Fractional. Second' Fractional CEDE CEDE Dose Rate DoeRt

Position Life Parent. Yield Paet Yil actor Factor Factor Factor
____ ______(Sv/Bq) (Sv/Bq) .((Sv/d)/(Bq/m

2 )) ((Sv/d)/(Bq/m3 ))
795=e [T 1 2.37E+07 F_ ___2.5E-09 ý12.66E-O9 1'.79E-15 18.60E18,

Chain No. 6: 93Zr
Nuclides in chain: 2

Ingestion' Inhalation, Surface 15 cm
Chain Half .First ;Fractional. Secod Fractional" CEDE CEDE oeRt oeRt

NciePosition Life 'Parent. Yield Parent' Yield Fatr Factor Factor Factor
_________ ___(SvfBq) (Sv/Bq) ((Sv/d)/(Bq/m) ((Sv/d)/(Bq/m)

93Zr1 559E-s08 = 1 [4.8E-oý67E-08 O.OOE+OO O.OEO

93~ .7+0 .1E-07.90E-09 181E-4 4.8013-17

Chain No. 7: 93Mo
Nuclides in chain: 2

'Ingestioni Lnhalationý Surface 15 cm
NcdeChain Half First Fractional Second' Fractional' CEDE CEE Ds ae Dose Rate

Position Life Parent Yield Parent' Yield Factor Factor Factor . Factor
_______ ____________ (vIBq) (Sv/Bq) ((Sv/d)/(Bq/m) ((Sv/d)/(Bq/m)

ý193Mo [ 1.,28E+06......J f 7 F3.64E-1W0i7.68E-09 !4.61E-13 12.7313-16

F3mT NbF- 2 4.97E±03 1F10 1.4E-1 7. - 97 81 1E-14 4.80E-17

Chain No. 8: it2lmSn
Nuclides in chain: 2
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Chain No.4: 65Zn 
Nuclides in chain: 1 

, ...............................................•.... ,' ---................................ ~.............................................................................................................................. .............•..•.....•............... .............. .................................................................................................................... . ............................................. - .......................................... ~ iR' i~' ' , i ' Ingestion: Inhalation' Surface 15 cm 

: uc I e Positiou; Life • Parent: Yield . Parenti Yield Factor' Factor' Factor Factor 
;'. N rd ., •. Chain i Half '.: First '.: Fractional:.: Second: Fractional: CEDE i,'. CEDE '.; Dose Rate Dose Rate 

; , ' : , : 1 : (SvlBq)! (SvlBq) ! «Sv/d)/(Bq/m2»: «Sv/d)/(Bq/m3»: 

'1~E-~=.;I!~::~~=~=I~~~i,I_· _-_f~"~,~~~j __ -J[=,=,Jt~~2~JI5.51E-09 JI~:7,~,~ __ ,---!10iE:l3~~~~~J 
Chain No.5: 79Se 
Nuclides in chain: 1 

Chain No.6: 93Zr 
Nuclides in chain: 2 

Chain No.7: 93Mo 
Nuclides in chain: 2 

Chain No.8: 121mSn 
Nuclides in chain: 2 
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Ingestion. Inhalation. Surface 15 cm
NcieChain Half First Fractionall Second& Fractional, CEDE CEDE Dose Rate Dose Rate

Position Life Parent' Yield Parent! Yield Factor Factor Factor Factor
(SvfBq) (SvIBq) ((Sv/d)/(Bq/n) ((Sv/d)/(Bq/m3)

l E7lm1n 1 .01E04F--F- - E71 _ 4. 19E 7103.1 1E-09 F4.22E- 13 .9.11 E- 16
121n 1.3E001 077 0 244 -30 18E- 10 19.07E- 15 .9.02E- 17

Chain No. 9: 1291
Nuclides in chain: 1

Ingestion: Inhalation' Surface 15 cm
Chain Half First Fractional: Second' Fractional CEDE CEDE Dose Rate .Dose Rate

NciePosition. Life 'Parent. Yield Parent' Yield Factor Factor Factor Factor
____ _____ ___ __________ ______(Svf/) Bq) )(S/d(Bm))((Sv/d)/(Bq/m 3))

............... .._____ .57 0 . . . . . . . . ........ 47.46E-08 11469E-08 ......... 5 . .......

Chain No. 10: 135 Cs
Nuclides in chain: 1

Ingestion Inhalation, Surface 15 cm
IChain Half First 1Fractional! Second Fractional CEDE CEDE Dose Rate Dose Rate

NciePosition. Life Parent. Yield Parent' Yield 1Factor Factor Factor Factor

[135Cs Ii 1.40E+081 [(Sv/Bq). (Sv/Bq) - (vd/B/ 2 )((Sv/d)/(Bq/m 3 )):
______~~~ .......... ............ ........ 1 _ _ _ _ 19 E 0 12 E 0 2.87E-15 - [ .7 4

Chain No. 11: l5lSm
Nuclides in chain: 1

Ingestion fInhalation: Surface 15 cm
NcdeChain Half First Fractional. Second' Fractional'j CEDE CEDE Dose Rate Dose RateNciePositioný Life Parentý Yield Parent: Yield Factor iFactor Factor i Factor

SJ(Sv/Bq) 1 (Sv/Bq) ;((Sv/d)/(Bq/m2 ) ((Sv/d)I(Bq/m3)):
l~~l~m 1 .9+4[105E-10!8.1OE-09 f4.34E-16 14.55E-19

Chain No. 12: 166m11o
Nuclides in chain: 1

Ingestion Inhalation: Surface 15 cm
ucieChain Half First Fractional! Second. Fractional CEDE CEDE Dose Rate Dose Rate

Nuld1Psto ie PrnYed Parent: Yield Factor Factor Factor Factor

_______________(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m'))! ((Svld)/(Bq/M3 ))

d6n~o1 4.3±5.218-92.09E-07 1.7E10 -4.23E-12

Chain No. 13: 233U
Nuclides in chain: 10
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Chain No.9: 1291 
Nuclides in chain: 1 

I - I--~' ,- : ! 1 Ingestio:! fuhalationl ~'Surface : . IS-cm .. --- i 
...... N l·d! C.hain! Half . First :. Fractional! Second! Fractional! CEDE i CEDE ~.:.' Dose Rate .... : Dose Rate I 

uc I e. P .. . L:l' ' P . Y' ld . P . Y' Id . F 'F 'F . F ' • ,osition' lle! arent Ie : arent: Ie i actor i actor j actor , actor : 
i '. __ I 1 I, : I I (SvlBq) I (SvlBq) !((~~~l@9!~~221,@Y~2~~~1 
11~,~?! .. mm' 11mmm.m_! 1?:!.?l?:'=Q?1 '- .. mm.1 I,mmm..! 1m,) Imm._ mll?:~?l?~g?J /~:?~l?=g? .1/?:??l?=.I.?mJ I?:~,?l?.=~?_. . ... 

Chain No. 10: 135Cs 
Nuclides in chain: 1 

==~====~=====Tr===~r====~r===~=====~r===~T======r========~=='-------' '8': '., I Ingestion! Inhalation Surface 15 cm 
iN rd' Chain: Half : First; Fractional I Secondl Fractional! CEDE i CEDE; Dose Rate Dose Rate 
i uc I e: Position' Life I Parent. Yield I Parenti Yield! Factor \ Factor ~ Factor , Factor . 

:1'~.~.~~'~'m""I·lm"'""m",,,:·I~~~I=-jI~:~==;[=-JI~""", """""""lll~~;i;;"il,,~,,:~~:qi, •• jr~~~;~::~~,~:~)~!I,~,~,~;;):;~~/:3)2J 
Chain No. 11: 151Sm 
Nuclides in chain: 1 

-8-'" ,-----, -~"' -- -. .-, , ---, , Ingestio~";"I~hal~tioni Surface ' . 15 ~m 
N rd Chain Half First Fractional Second: Fractional CEDE: CEDE I Dose Rate : Dose Rate i 

uc I e Position Life Parent Yield Parent' Yield Factor' Factor! Factor : Factor 
(SvlBq) i (SvlBq) ~ ((Sv/d)/(Bq/m2)), ((Sv/d)/(Bq/m3)) 

'Ii~i~;'" I~'~':': I~~"i.?l?~q~: C~:m~] I=':~'-'·L.m~ ",,'j 1m, mmm mm mmJ l~l~I~,lg?~2~ ,I I~:?~i-l~= m.""",: I~~:~,?l?=~?~·"·" 

Chain No. 12: 166mHo 
Nuclides in chain: 1 

i~_~~~'h._"'" """'.... ~V__ ~ _ ·.~,~,~ ..... "ffi·.v,.w."''''_~.''' __ ~V ........ ~_.h ..... '~_~. __ ",. __ ''''',~_N_' 

, i I ; I • ' Ingestion! Inhalation' Surface 15 cm 
; N rd i Chain I Half I First! Fractional! Second· Fractional CEDE' CEDE' Dose Rate Dose Rate 
1 uc I e I Position! Life I Parent! Yield i Parent' Yield' i Factor, Factor Factor i Factor 
• I 1 'I '_,_~J~vlB.9L' (SvlB5!!.~.1 ((Sv/d)((B9~~2))1 {~Sy!d)/(Bg~ 
!I~~~~~: l1.ml I~}~§:,=Q?J Imm! I ....J I, mm .. w l Imm.: I?}~§~q?m 1~:g?§=q711!:~7§=lgm ... ,m.ml [~:??l?~}? 

Chain No. 13: 233U 
Nuclides in chain: 10 
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Ingestion Inhalation. Surface 15 cm
NcieChain .Half First Fractional Second, Fractional: CEDE CEDE Dose Rate Dose Rate

Position Life Parentz Yield Parent, Yield Fato Factor Factor Factor
(Sv/Bq) (SIq (vd /(fM 2)). ((Sv/d)/(Bq/m 3)

22Th 2 2.8E 1 10 1F 0[9.54E-07 [5.80E-04 [7.38E-12 1.47E- 13

225Ra 7F 3 _148E+012 1 04E 07 F2101306 fL.15E412 50E

.225Ac 4 10E+01 1 06 06.0-8 F.92E66 [1.3713-12 .2.89E-14

2F r ........1....... ... ..___ . .0±0 0.,0F±F 0 12.65IE- 14 .2E
2i7At Iplicit4 1 O.0E±00~.00E-- 2.i----------

2!3Bi mplici [ .4 [ _FL_ 1.9E1ý.63E-0 1: E-1 3.4E-1 _

209T1L Fr -imp1iiciTf 4- 001 Ff 0.00E+100jOOEO016E1049E

Initial Concentrations:
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0. 9 quantile value

Surface Concentration
Nuclide(dmlOc*2

:14lCa -[-.92E-02
]54Mn Ii2-8.
179Se f357E-03

.93Zr 15.86E-04___ _____

193Mo 48E0 __

r2lSn 110 j.00E+00
,11291 [ :3.4 1E-06
fl35Cs F.27E-04
115lSm j.8-02

l66miHo 9.7-1_____ ___

229Th IO1.00E+00 _____

'225Ac -IOOE0

[221Fr FO-.OOE+00
#17At FO.OOE+00
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;R. !@0.:!iiIngestionInhalation!SUrfaceI5cm 
• Nuclide' C~a!n, H~lf i First 'Fra~tional] Second: Fra~tionat CEDE i CEDE; Dose Rate ' Dose Rate 
. ' Position Life '. Parent. YI~ld :. Parent: Yield i Factor I Factor! Factor, '.' Factor .,' 

: ' , , , : : (SvlBq) i (SvlBq) : ((Sv/d)/(Bq/m-)), ((Sv/d)/(Bq/m3
)): 

:FI~=3p=',,~'.""-":li:~:.~~,'''~~;lii2i~Qiil=I===.=I=~:=jl:==:,::.="=lii~?~QiJli~~~~~;I~j,?i~~1~,~~",=~:jI~:~~~~ii~',·.:,~=~, 
'I~~?!.~ mm I~., .. mmmm 1?:?~§,::9?IIImm,l~mmmmmmmi I gmmm] Igmmmmi 1?:?~§'=97J 1?:~9§'~9~mJ 17::3~§.=~?mmmm 1!:~7§.=I} 
!I~~?~~" 1:3_m .... ": II:~~§.::Q!: I~"'mll,!, .. ".."',j 19 __ "m,' 19,mm,m, mm,: ILQ~§.~,g7j I~Jg§=Q?,j 1!,J?§.=!'?mmm .... i I?:g?§.~!?m'm" 
113..~~I~m ___ ._._" .. :ILQQ?~Q.!JI~ __ J}m.___ 110 i 19. ,_" J~.:29~jl~m:2"~_~g_~JI!,}_~~:'~'_m' __ j~~~~~_.m"'_j 
:1~~!1!I:,j 1I.l!:pli~i~ Imm: l~mmmmJ 11 m ..... J Immm] Immmm: Ig:gQ§.~Qgllg:Qg§.:::QQmi 1?·?7§.,~'!?m_'mmmm' I?:~??=I~ '.m'm , 
j I~!?~t.,,; IIl!:pl~~i~i L,mmo, .. ",; I~",., ... J IL..".",m"j 1 .. m...",,1 1".-1 IQ:Q9~:QQJ [Q:,QQ§.::9Q,J 1?:?!?=.I.±mmm .. r I?:±~§.~ ,I?, 
'1~!~Bi -'Implicit:1 '14 _" ill :1 II ;11.9SEmlOjI4.63EmO~,,, 11}·I~?mII il~·24E-13 
;I~!~~()m' [I.I?p!!~,~!j I..m, m .. ' I~mmm: [9:?7~~mmm.ll_'mmmj 1" mm! 19:99§.::99! 19:99§.:::99J 19:9Q§':::9Qmm.mmmm! 19:99§':':QQmmmm.i 
:I~Q?.!I __ " IEl!:pI,i~i,tJ I...j 1±.....lI2:93.!§..,,,J 1,,, .. ,mJ 1.....1 19:QQ?'::QQlI9:99§::Q9"i 1!:?±§'=,!Qm,,,. __ ,,' 1±:~?E=~'m"m_' __ .m' 
'I~o?.Pb!IImplicitl !I~ :11_ :1 JI JIS.7SEmii JI?·S6EmI,.~ J/?m:60Em 1 4._. _m :13.S2E-I6 

Initial Concentrations: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

!/2l~_,, __ ,,_. ___ '19~+00 w _ __l 

:1~~o~~,~ __ :I~~.§:~m __ " ___ .'_w _____ . _______ ,J 
11!_~_~ __ .~ __ wlI2.09~-04 _ ... _"_ .. ~ 
'/121Sn ,IO.OOE+OO 

!U~?i'H!IF?:=.~ .. =!~=~9= •••• ~=' ..•• = •••••• ~.=:=.,=,= •••••••••• =,=,:.=:=.····.· •• =·= .•••••••• =:=H ... = .... =.: ••••• ~ •. , 
l~}?<:;~m; I~:~?!?~Q~. . . . . H m . mmm: 
:t~?}~~ .... J/?:~~§.~Q~ ........ m .m.ml 

11;1t:7-~_~~1;=1;:=~7=1:=~=. ~===_ =m ... =_ = __ = ___ =_==='=;1 
11.?_~Eh. .w, ... ,_.J,=10_=·90=E=+=00=========: __ ,! 
!1225Ra . ilo.OOE+OO _, 

11~~~=:w':=j:=19:=90=~= .... ~=gO= ... == ... = ...... =H .. = ... = ..... = .... = ... = ... = ..... =H ... =.H ... = ..... = ..... :.:::!,il 
'1221 Fr : 10. OOE+OO .HmH'.mm .... m.mm ...... ! 
il?'i.7~~ ...... HHmm !IF9:=90=~=,~=gO= ... == .. = .. H= .... = ...... = ...... = ...... =, .. = ..... = .... = ...... = .... = ..... = .... ~J! 
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]213Bi OOEO 
_

1213Po OOOE+OO __

1209TI O0.OOE+00

12O9PbIOOEO

f65Zn 15.41E-13__

Model Parameters:

General Parameters:

Parameter Name Description Distribution

In Building The time in the building, during, the COST T /k

To:Time ~~~occupancy period _ ___________

[Dfut au sed Value 45E0

Tto:Occupancy Tedrton of the occupancy Fdy
Period exposure period CNTN~as

[2efault value used __________ Value 3.65E+02

The average volumetric breathing rate

VoBrahigRate during building occupancy for an 8- 1CONSTANT(m**3Ihr)
hour work day

[Dfutvalue used Ka ____ ale 1.40E ______00_

[RFo*:Resuspension Effective resuspension factor during thel
Factor ioccupancy period =RFo * DRIE(1m

~Fhefault value ~used --- _____________________

Effective secondary ingestion transfer
rate of removable surface activity from~GO*:Ingestion Rate______________________Rae building surfaces to the mouth during DRVDm±Ir
building occupancy =GO * Fl

IDefault value used _ __ _

Is7tart:Start Time FihE sart timTe of the scenario in days CONSTANT(days)
Default value used Value O.OOE±OO

ITend:End Time Ihe endingy time of the scenario in days CONSTANT(days) -

FDefault value used ______ ______ [Value 3.65E+02

.jdt:Tirne Step Size IjTbe time step size [CONSTANT(days)

________alueuse Value 3.65E+02
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,1~3.~~j.·························m:.;·IQ:.QQ~gQ_mm.mm_ 

!1~ __ ... _ .. __ JI:=9·=OO=E=+=OO=._= .. =========i' 
ll209Tl :IO.OOE+OO 

il?9~~~..... m ........ mmmmm; IO:OOE.~90 mmm ...... mm.m:: •••• · ...•. m ............................................... mmmm ........... mm' 
tl~ .. ~.~.~ ............ m.m...' I~.:~.~§.::QQ............. mmmmm .. mm ...... m ....... J 
il~.~~"~~m __ !I~:41E_-"! 3,"",. .. " .. , .. 

Model Parameters: 

General Parameters: 

_."~=:J_-_'_-_''·_-__ D_is._t_r __ ih_ll_ti_o_n _____ , :~I =P=:::a=:::r=:::a=:::m=:::e=:::t=:::er=N=:::a=:::m=e=:::;'-____ D_e_s_<:.ription 

1. __ 

:I~~~~.!~~~,~~~.J ;~~~~~p;:k~~~~~~~~ .. ~".".l~t~=O=N=s=T=AN==T=(hr=/w=e=e=k=)========_1 
11~~~~~1r.~~1~~~~~~ ...... mm .... .....mmm mmmmmmm..m.mmmj I~mmmm .. m~·??~~? 1 

'~~;:u:n~y l ;~~~:;~~ the~=":y JCONs:r~(~YSl_ 
1I~~fault value used II ~ _ 3.65E+02 

• ~o:~~~at~i~~ ~~~_J E~BI~~I~::~~n~~e~~ ~a" ilCONST 
ANT(m*'

3/Ml __ 

i Effective secondary ingestion transfer 'I 
. GO*:Ingestion Rate I rat~ ~fremovable surface activity ~rom ".'.'. DERNED(m**2/hr) 

: bUIldmg surfaces to the mouth dunng i 

...... i building occupancy = GO * FI : 
! t~e ~ a ul ~~~i~~·~~~d··· .. _···mm~_·'""m············· _ •• ~~_':.~,~~.~J[ r:_:::·.·:;::·_::::,:·,:::····:::···:::····:::;;_··:::···:::.~:::::;;;; .... ::: .... ::: .... _;;::.:~":::_,==.:::;:: ....... :::;:: ...... ::: ...... ;;:: .... :::; .... :::;:: .... :::;; ... :::;" :::.,:::.:.::= ... m 1 

il!~.!.~~!:§~~"!!~m~ __ JI!he s~art t~~~~.!~:':,~~~io i~_~~~~JI~~~T~~_~~::~.~! ... " .. ,. __ . , 

I~:~~~l r.~~I~~~~~?mm mm .. .... mmmmmmm mmmm m m mmmmJ~m O. OOE+OO 

11!~~~:~~~!~~~mmj~~~m~~~i~~mt~~:?~t?:~~:~~~i?i~~~~~JIs:g~~~~!.~~~~~) .... , 
ilDefault value used Irl~:::;::a:::l:::ue==== .. :;;;~_:;;;.6:::5:;;;E:::+:::;;02======;::;;;;1 

.1~~~;~~~;~::~mmmll~~:~~~~m~~~?~i~:mmmmmmmmmmmmmmmJIs:g~~~~!.~~~~~).mm... 
·I~e~a~~:~a~,~~ ~s:d ~mmMMm"W '"Mm, Mm_.. m<" ••••• w.m""m~.wmw w __ .w.w.w'I.~ uw... w ... " ••• w~,:~,~?~~~mw,_ .. ww •••• ww_'WWWWw,.w. 
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The time steps for the history file.
FPstep:Print Step Size Doses will 1 be written to the history file ýCONSTANT(none)

every n time steps ___

Fafutvalue used JValue 1 .OOE+00

fAOxtExeral Minimum surface area to which T
Ioccupant is exposed via external 'CONSTANT(m**2)

Exposure Area radiation during occupancy period __________

[Default value used (Value 1 .OOE+01

AO~nhInhaltion minimum surface area to which
occupant is exposed via inhalation CONSTANT(m**2)

Exposure Area during occupancy period ____ ___

lDefault value used Vle1 .OOE÷01

AO~ng:Secondary 1Minimum surface area to which
Ingestion Exposure occupant is exposed via secondary CONSTANT(m**2)

Area 1 ingestion during occupancy period

fne-fault value used [Vle1 .OE+01

Minimum surface area to which
AO:Exposure Area occupant is exposed during the DERIVED(m * 2)

___ occupancy period ______ __

(Default value used_____ _ _ _ I_ _ _ _ _ _ _ _ _ _ _
FFraction of surface contamination

,[ILoeFraction l1available for resuspension and CONSTANT(none)

5Default value used alu 1.OOE-O1

rRfo:Lo se Fatr.Resuspension factor for loose

IDefault value used

Value Probability
9.12E-06 O.OO13+00
1. 1 OE-04 7.67E-01
1.46E-04 9.09E-01
1.62E-04 9.50E-01
1.8513-04 9.90E-0OI
1.90E-04 1.OOE+00

The secondary ingestion transfer rate of!
GO:Loose Ingestion loose removable surface activity from
Rate building surfaces to the mouth during CNS NTm 2/r

____ ~~~~~building, occupancy ___________________

[Default value used Value4

Correlation Coefficients:

None
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1 The time steps for the history file. ; . 
Pstep:Print Step Size : Doses will be written to the history file: CONSTANT(none) 

every n time steps 

I?~~~~l~.~~~~=~~~~ .. ...........1~ ..... 1.00E+Ol 

AOlnh:lnhalation : ~~n~~~~i:~~;~:e~~~:~n~~~~on .,,' .•. 'ICONSTANTcm".'.2) .. 
· Exposure Area J dur!Pit?ccupancy period ....... . 

irl?::: ... =:::~a::: ... ~::;;l;;;:;t.v:::a::: ... ~.:::~e::: ...... :::~s::: ... ~::: .. ~::: ... ====i;=:========":;::;' .:;::; ..... :;::; ...... :;::; ...... := ..... "" ...... ;.;;; ... ..;.; ..• ;;;... ..... ;...;,J~.... l.OOE+Ol ..... 

. AO:Exposure Area : :~~~~I~:;~;~~:~n;;~h _jDERI~~_C~~'2)_ 
·~I~::: .. e:::f=au=l=t=va=l=ue=u=se=d='='==:r================_,IF_===============_=.= __ 

: F",tion of "'ITa,e ,on"min"ion I 

:F~;;;;;I::::L;;;;; ...... :::.~= .. ~::;; .. ~:::e:::F:;::;r:::a:::c;;;;;t=i::;;::O.""n::;;::.:..;;.;.:.;;=, ~=::;:;;e:;:;:~:::.~~:::;:::;':::fo:;:;r:::r:::e=su:::s::::p:::e=ns;;;:;i=on=a:::nd=== .... =.~ CO~~T~T(n~ne), _._ .. _. __ . 

!ID~E~.~It ~~lue used ... ~.~. . _.,Ival~e_ 1.~9E-Ol 
! Rfo:Loose : Resuspension factor for loose :1 

,.::: .. CON.,T. INUOUS LOG .. A .. iUTHM1C(lIm) , ¥~~uspension_ Fa~t<)E i contamination ___ .. " ... ... . ..... 

Default value used 

Value Probability 

9.12E-06 O.OOE+OO 

l.lOE-04 7.67E-Ol 

l.46E-04 9.09E-Ol 

1. 62E-04 9.50E-Ol 

1.85E-04 9.90E-Ol 

1.90E-04 l.OOE+OO 

Correlation Coefficients: 

132 



Summary Results:

90.00% of the 100 calculated TEDE values are < 4.80E-03 mremlyear.
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 4.53E-03 to 5.15E-03
mremlyear

Detailed Results:
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0. 9 quantile value

Concentration at Time of Peak Dose:

Surface Concentration
Nuclide (dpni/lOO cm**2) -

~41Ca2.92-02

154Mn '11.04E-08

F23mniNbt l.3-6E-04_______

!93Mo 148:3:E- 0 3________

l12lmSn J2.08E-04 _______

Il~~l~n '11.61E-4 _ _ _ _ -_ _ _ _ _ _

[l151Sm 77.2E-02

]233U -2.8 7 E-0

229Th 11.33E-07______
225Ra i1. 18E-07 _______

!225Ac 1.09E-0 ___ ____

',221Fr _ 1.09E-07
!21 7At 41l.o9E-o7-
'213Bi 1f1.09E-07
ý213Po Fl.06E-07
12O9TI 1[235E-09

2O9P'511.09E-07
36C1 3.22E+00
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Summary Results: 

90.00% of the 100 calculated TEDE values are < 4.80E-03 mrem/year . 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 4.S3E-03 to S.lSE-03 
mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

[[ 

Concentration at Time of Peak Dose: 

Nuclide 
Surface Concentration 

(dpml~OO cm**2) 

il~~,~~'mj 1?:??~~9? . .....m_.mm ............................... mm. 
1154 MnmjlI.:9~~=9~m'm .... mm,mm,mm 
11?~~~m! 1~:??~=9~ mm._ ..... . mmm_m. m_' 
11?~~~.mm__mm! 1?:??~=9~ ... 

11121mSn lI2.08E-04 

11121Sn ill.61E-04 

!li35C~--il?:??~=g_~m .m ... mmJ 
IIX~j~~ __ . __ ._. :FI?=·~5= .. J3= __ ~g=}= ..... == .. = ......... = .... = ...... =_ .. _ .. = ....... = ... = ........ = ......... = ..... = ..... _.= .... = ...... =.j.l 

il166mHo :19.56E-Ol 
,_ .... _ .............. _ •....•...........• _ ....•... _ ... ·_·'F···-=·······=······=········=·······_=·····=···· == .... = ........ = ..... ,= ...... =._ ... _=_ ... _= ..... = .... = ...... = .... = ...... ;.....;; ...... _;;;;.;.; ..... .;;;;;;; .... = ..... , 
11233u iI2.81E-03 
11229Th 1:=11.=33=E=~O=7=·· -=_. ========1 

il225)h .Ill. 1 ~E~07'---'-' I 
~======================~I 

11225Ac 111.09E-07 
i1221Fr. 11:=1.=09=E=-O=7======= .... = ....... = ...... _=iJI 
il~i?~.~m ................. ---···-jl •• i·~Q~§;Q?---··- ...... m .•••••• _.: .. ::_ ....•.......... _ ...... -••••••••............................ ! 
11?}}~imm!ll:g?§=97 
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'165Zn .37E13h~_

Pathway D ose from All Nuclides (mrem)

Radionuclide Dose through All Active Pathways (mrem)

NuclideAll Pathways
Dose

fca 1.7E-07

I54Mn11.2E-11,
]L9Se j.0-07

93Zr ~4.48E-07 ___

,93Mo O___ 37E-07

11l21mSn 7.50E-09

;Fl2lSn 38E1
1291 _ 26313-09

1151Sm 9E 06E4

522E-03
~225Ac_ 2.86E-04

j22l~r 4.5E-12

~36C1 j1.E-09
....z .... ..... .. ................... ....... . ..... .
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'[~5z~mm .mm··.,3.3 7E-13 
_.", ._._ ,..., -...-) , ....... -..= _NN,"w===~m 

Pathway Dose from All Nuclides (mrem) 

Radionuclide Dose through All Active Pathways (mrem) 

[193Mo _,_ .. _,_~ .. _ ..... m.J:=3:.=70=}3_=-O=7 =====;\ 

!1121mSn ,17.50E-09 
1····················· .. ················· .. ···.···· __ ·· .............. " .......................................... --; .................................. -.......... . 

1I12lSn ·13.87E-1O 

iliiir.:.·~·~~:::~::._: __ · __ :._:. __ J~_·~~~~9i-_::~:~.~::~~:: __ ~_:::: __ ~J 
Ill?_?_<;:.~ ....... ,,_ ........ _ .... _ .... __ ._m ...... , ... _______ .. __ .... _:1~}~~_~9~ .. _ .. _______ ,,_. ____ ._; .. __ ._ .. ____. ____ ,,1 
1115_lsm ow ._ ••• ____ J4._49E-06 , ___ , 

il~.?6mHo .w,.w ____ •• _. ____ ._o .. n.jl~:,9~~:_93 '" i 

!1~~~!1 ,__ '" _m •• mO ___ m. .'w ·1~~_=_Q.~_ .. __ ._w_ .. " ..... ~ __ J 
'1229T~ __ _ ____ . _ il§~~} ________ w_ .. ___ ' 

il???~~_.. .. __ .. __ ......... ,I?:?~~=g? ..__... . ......................... __ ...... _ ... . 
rl~??::.?:~ .. ...I?:~!§::9.?. ___ m.. . ....__ ... . 

il??}£~_.m.I~:?~§=~?.om ..... .......... ___ . 
!1?1.!.::.?:t...! l~:?}§=1.~.... .... . 
1121 ~Bi_ .. __ w.ow.wJ?:.46E-II 

tt2 ~3P<? __ ._ . ___ .... m ___ •• J2:.00E+OO ... _ Om__.. j 
il~~:!l__ _ __ wwo ____ . _____ m._.! t?:3.?E_i~w ... __ , ___ ,. ____ ._. ___ .__; 
'I?~~~ ___ ., .... __ ... ___ . ____ il.?:2~I?=,!.~w_ .. _._. ____ . ___ .. _. ____ . __ .J 
il36C1 . .... . . ·11.83E-04 
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I Nuclde .1 5E-03__

Dose from Each Nuclide through Each Active Pathway (mrem)

Nuclide f External InhalationSendrI _________________ I ___________________Ingestion

4l~ [OOOE±OO f93E-08 ý14.31E-8 ___

j54Mn I.9E1 I I1.66E-13 ~ j.35E-14 ___

7911.04E- 10 j.35E-08 ~ 3.60E-08

923:Zr F14E±O 47E 07 I1. 13E-09___
93Fb1.79E-1O F9743 :0 1I8.20E-1 I-.............. ... .........

~93,13.62E-08 3.6-7j.4-9

l~mn il.43E-09 .0-9-3741O--

129:1 11.24E- 10 1.41E-0, -11.09E-09 -_ _

~[35Cs ___ 0E11 2.4 E-09 ______ 1.86E-09

[L~lsm4.41E-10 .14.46E-06 j.2E-08 _

fi 66mnlo 22E0 1.76E-03 18.94E-0

1233U 28E-09 _ 19.05E-04 14E-07

22T F159E- 11 1F6.77E-07 1I5.43E-10

225a 221E12F21 8E-09 F5.27E- 11

22Ac242-1 .79E-09 1.40E- 11

11217M ____ 4.4-~OJ E+OO 1.OOE+00
217A 4~~.6 1E-1L4 0.00±O .OEO
213Bi. 2.151 .43E51 F9.09E- 14

213o 0.00E+00 ]0.00E+00 0.OOE+O0

20T16.25E- 12 0.OO+O 10.OOE+O

11360 4.9E1.24151 13.6E-05
36C1 3.0415-06 I1.68E-04 [1350

65Zn]2.62E5-16 1.3 -7 [5.645- 18
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Dose from Each Nuclide through Each Active Pathway (mrem) 

II.~ -;':clide ...... 1--- E~~~~~al~_[=· Inhal:;n ~-~ ._~~;~~:~_ . 
1141Ca, .... .,.w " •• _JQ.OOE+OO ........ _ ... J9.36E::98. .... ,_ _~.JI~,:~lE-.98 .. 

il~~._~". __ ._w_.~J!.:,!.2?-1l ".w .I1.66E-1}., iI3.35E-14 ...... "" .. 

112~~~._ .. _.w. ____ ~II.:~~§:w!,~,._,_ ..... _~._I~~~_s.E,:~,._. __ ... _~,,,_JI~~8_ .. _ .. , ... ___ j 
11~~, .. , .. __ ._,, ____ JIQ:.90E+oo iI4.47E-07... 111.13E-09 .. w ••••• _ 

iI93mNbl1.79E-1O 119.43E-09 . :18.20E-11 

11~~M?~.:.·:··:I~:~§~§;9.?~:m'I~-·~§-§;97::-:~.::·::F17:=~4= .•••• ~=-;9=~?-=···~ •• = ••••••.... =_~=:~=~:-=::= __ = .... = .... , 
. 11,~~!1E.~~mmm,............."J t!.:~~§:Q2 .. '.m.. .... '.," ..m.mi 1?:?9§:Q2, .... , .... " .. ___ .... ml [~:?~,§,=.!Q"....m mww ......... ~ .... , 

il}.~!~.~ ... w .......... m._wm ............. _ .. J 1~}7.,§~_.1 .. !........ . ............... , ... ] I.L.~.?'_§:!Q ............. ___ ..._,_._w .............. ! I,!. :.?w?~~.!g.... .. ____ .... _ ... " .. w., .... _,.: 
111291 __ ll1.24E-10 J1.41E-Q2,_ 111.09E-09 
II 135Cs il1.Q.6E-ll 112.46E-Q.? __ JIi=1.=86=E=-O=9===== 

1[51Sm 114'~w1~-10 __ il~.46~:Q§, .. Ji=t~.:=§.~=E=.-O=8=====d 
II 166mHo __ il?·~§E-03 il1.7~E_-Ol,___ __J~:.94E-06 

i=========1 
il233U '12.82E-09 ,19.05E-04 .'. 119.41E-07 

11~.~~_ii·-·:::::·]I~j~§;~_X:::~.-J [§:_77§~9.:7_ww::_-:::::::_.JIFj;=:~~=:~=.;1=:Q=:~:=:~~'=_=:=:=::=:::-= .. ::~':=::': .... ' 

il~~?~~: I~:~~§:!~ .................... i 1~:}?§=Q2mm. ..... .ww.J 1?:~7..J?=~}mw. 
!I~~?~~mm .................................... m.m ..... ,1~:~.~§:!~.wmmm.....mm' 1~:?~§:Q2.m "mww. mmm.mJIF}:=~O= .... J?==l=J=.w =====, 
11221Fr.m jI4.~4E-1 ~ 'lg·OOE+OO ow. ,w_".JIO.OOE+Og 
il217At 114.61E-!4 j/g.OO,?+OO .,._.,J':=Q:=OO=E=+O=_O=, = .. ====il 

11213Bi www.,", _ J?OlE-U mwww.;I~A3E-12 . _w ...... J9.09E-14 

11213Po .. __ w '19·00E+OO w,w"m .... _. J~,=-OOE+gQw", , .. iI.O.OOE+OO ... , __ ._w.,w. 

il~9.?I!w ... _m.mm ... _.ll?:~?~_=}~.w...... ....mml 19.~99§~Q9mJ 19:99?~99.m ... "'_W'm 
11209Pb 114.59E-14 ....... '12.45E-14 iI2.68E-14 

11~~~i.:.:::·.:::::.: .. ::.jl~.;9~~;,9~::.:· .. :......mi li;§?'§,=,9.~.·:-:::~::::~.~ .. ::::".JFli,:=i.~=:.~=.~9=~~=~. = ........ =m ... __ =.~= ...... =.: .• =:-.:=:.:=_. 

il65Zn .... .. :1.~:.~~~-16 ._.w Jt~=-~3~-17 w ._ ••• J?:~::~::}8 " 
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4,.J
DandD Residential Scenario

DandD) Version: 2. 1.0
Run Date/Time: 7/17/2008 7:24:57 PM
Site Name: EFl
Description: Analysis of potential dose from nuclides discounted for resident farmer
FileName: C: \Documents and Settings\M~arty\My Documents\DnDResl1.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 189
Seed for Random Generation: 8718721
Averages used for behavioral type parameters

External Pathway is ON
Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is ON
Drinking Water Pathway is ON
Irrigation Pathway is ON
Surface Water Pathway is ON

Initial Activities:

Nuclide AeofDistribution_______________IContamination_(in) _____ _____ ____

36C__ UNIMTED jCONSTANT(pCi/g-)

IJustification for concentration: Percent total [Value 32.2E-03

I54Mn UNIMITED [CNSTANT(pCi/g)
Jrustification for concentration: Percent total s[Value1.2-1

795eM itUNLIMITE-D fICONSTANT(pCilg)

for concentration: Percent total [Vle 3.57E-06

UNIITED fCONSTANT(pCilg-)
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DandD Residential Scenario 

DandD Version: 2.1.0 
Run Daterrime: 711712008 7:24:57 PM 
Site Name: EF1 
Description: Analysis of potential dose from nuclides discounted for resident farmer 
FileName:C:\Documents and Settings\Marty\My Documents\DnD_Res1.mcd 

Options: 

Implicit progeny doses NOT included with explicit parent doses 
Nuclide concentrations are distributed among all progeny 
Number of simulations: 189 
Seed for Random Generation: 8718721 
A verages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secondary Ingestion Pathway is ON 
Agricultural Pathway is ON 
Drinking Water Pathway is ON 
Irrigation Pathway is ON 
Surface Water Pathway is ON 

Initial Activities: 

ilJustification for concentration: Percent total 
"''''''' M_'.'·~··~·~-,,=·, 

d93Zr ,L_~,__ _,.-, ..... __ ...... 11~~ITE]) !ICONST ANT(pCi/g) _. . ..... m___ .. __ 0"0"_" .... 

136 

3.S7E-06 
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Justification for concentration: .Percent total jValue 5. 86130

93oULMTD jCNTN(pCilg)

Justification for concentration: Percent total jValue 2.09E-07

1 2 9 1/- ) ........ .. ............... .......... .......T E ......................_

IJustification for concentration: Percent total j au 3 4 .8E-06

z1291 ]UNLIMITED jCONSTANT(pCi/g)_______

[Jstfiatonfr concentration: Percent total Value-0

[35lsm jNEIMITED ýJCONSTANT(pCi/-)

166mb ULIMITEDjCONSTANT(pCilg) _

Justification for concentration: Percent total - [Kalue 6.28E-05

233U jUNLIm7ITED ICONSTANTpi/)_ _ ______

kutiictinfor concentration: Percent total _ jValue 2.857E-04
.233U UNLIMITED CONSTANT(pCi/g)

JutFictin for concentration: Percent total Vue5.4 1lE- 16

Chain Data:

Number of chains: 13

Chain No. 1: 36CI
Nuclides in chain: 1

'Ingestion! Lnhalationý Surface 15 cm

NcdeChain Half First .Fractional Second, Fractional' CEDE CEDE Dose Rate Dose Rate
Position. Life Parent. Yield. Parent* Yield Factor Fco atrFco

___________ ____ ______ ____ ______(SvfBq) (Sv/Bq) I((Sv/d)/(Bq/m 2)), ((Sv/d)/(Bq/rn)).

.4§i J 1.1oE+081__ .8.. 19-[ FL 2 FII1.06E -15

Chain No. 2: 4lCa
Nuclides in chain: 1

Ingestioin! Inhalationi Surface 15 cm
Nd Chain Half First . Fractional, Second.' Fractional. CEDE CEDE .Dose Rate Dose Rate
ucePosition Life Parent. Yield. Parent, Yield Factor FactorFatr . aco

(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m) ((Sv/d)/(Bq/M 3 )

,_a 1 5.11IE+O7~ 5__.3 -.44E-1 IW3.64E- 10 O1.OOE+OO O0.OOE+OO
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ilJ~~~;fi~~~;~~f~;~~~~~~~;~~;~~;.P~;~~~~~~t~1 .. m .. mmmmmmm!l~ .m. m ... s. 86E-07 

. iFli2=i= •••• !n= •••••• ~= ••••• ~= .••.. = ...... = .... = .... ·=······=······==.=JI=.~= ........ = ...... ~= ........ =I!= .... ~=!?= .. == ... = ....... ;::::::;;;;mil~?~~!~!(P~¥.?) .................... " .... ; 

ilJ ustification for concentration: Percen_tww~~_~~~_~. ___ oj V ~!.~e w.w _. __ ._ •• ~:9_~~.-07 

.FI2=~;M= ........ =.~ .. = ... == .... = ........ = ........ = ......... = ....... = ........ ::;r:il~~E:r?J?.... ..... .m..mJI~?~?!~!(p~.¥.~!wm 

,IJustification for concentration: Percent totalmmjly.~.l~~mm.w .. m. 2:~~~~g~m.... mmm .... 
'rl.~=~Z=·-.~= .•. · •••••. =~.=.·= ........ = ....... = ........ = .. =·:.-=·=·.·:=.-=.T=I~= •••••••• =·IM= ........ =ET=_~=.:r?= ........ = ...... == ...... = ....... _= .. JI~?~~!~!~P~¥.?!...... . .... m. ... ...mm .. m.w. ___ wm .. m. 
·I!~~_t.i~~~ti?~f?: concentra~~?~:~~r_~e~.~ .. :~t.~~..._ .. } 1Y.~!.~~.......... ... 5 .41 E-16 .................................... w •• ___ ••• 

Chain Data: 

Number of chains: 13 

Chain No.1: 36CI 
Nuclides in chain: 1 

:·8·········-··········;····························;·.@J ............ _ ............ --: ................................................................. ;._ ......................................................... -; ......... ········:···········i·······················:··· .. ·i··· ......................... _ .. _ ............... : ........................... w __ ••••••••••••••••••••••• ; 

, : ' , , : ' i IngesboDi Inhalation: Surface : 15 cm : 
I Nuclide! C~a~n i H~lf I First . Fra~tional: Second: Fra~tionall CEDE I CEDE! Dose Rate [ Dose Rate , 
, • PosItion' Life , Parent Yield ,Parent Yield . Factor: Factor i Factor , Factor , 
. i . . i .: (Svfflq)! (SvlBq) I ((Sv/d)/(Bq/m2»[ ((Sv/d)/(Bq/m3»: 
: ••••••••••••••••••••••••••••• ., •••• : ................................... : ••••• w •••••••••••••••••••••••• • ••••••••• : ••••••••••••••••••••••••••••••• : ............................................... : .......................... ..... • •••••••••••••• , ..................... , .... ~ , ............. , ................................ : ........................ , ........................................ " .... ,' ................................. __ ........................... , ..... ,.. 

-I.~6CI .. 11 ~w. ,~lt~.:.!.2.E+081_ II ... .I._w_ H il8.:~8E-~.O IIS.9}E-Q?_ :1~·8~E:14 iIL~~~-lS· _~ 

Chain No.2: 41Ca 
Nuclides in chain: 1 
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Chain No. 3: 54Mn
Nuclides in chain: 1

*Ingestioný Inhalation, Surface 15 cm
Chain Half .First .Fractional: Second. Fractional' CEDE CEDE Dose Rate Dose Rate

NcdePosition. Life Parent' Yield .Parent. Yield Factor Factor Factor Factor

_____ ____ __________ __________ _____ (SvIBq) (SvfBq) '((Sv/d)/(Bq/m
2 )) ((Sv/d)/(Bq/m3 )

f5M i j.3~2 f_______f____ 7.4813-io 10 8Eo 2.07E-1-1

Chain No. 4: 65Zn
Nuclides in chain: 1

Ingestion' Inhalation. Surface 15 cm
Nuld'Chain Half First Fractional. Second Fractional: CEDE CEDE Dose Rate Dose'Rate
NciePosition. Life Parent. Yield Parent. Yield Factor Factor Factor Factor

____ __________ ___ _____(Sv/Bq) I(Sv/B3q) ((Sv/d)/(Bq/m) ((Sv/d)/(Bq/m3 )#

65Zn Ji [244E~2~ 11. -- -[4.o -o955E-o9 14.7813-11. 1.45E- 12

Chain No. 5: 79Se
Nuclides in chain: 1

IIngestioný Inhalation Surface 15 cm
Chain Half .First Fractional. Second, Fractional! CEDE CEDE Dose Rate Dose Rate

NciePosition Life Parent Yield Parent: Yield Factor .Factor Factor Factor

_________ _____ ___ SvBq)j (SvJBq) ((Svfd)/(Bq/m 2))i ((Svfd)/(Bq/m 3)).

F~7 i f.37~o~ j.35-O9j2.6E-9 1.79E- 15 8.60E- 18

Chain No. 6: 93Zr
Nuclides in chain: 2

Ingestion Inhalation~ Surface 15 cm

Chain Half .First Fractional. Second' Fractional' CEDE CEDE Dose Rate Dose Rate
NciePosition. Life Parent' Yield Parent' Yield Factor Factor Factor Factor

(SvfBq) (Sv/Bq) ((Sv/d)/(Bqfm 2)) ((Sv/d)/(Bq/m3)),

9q3Zr T7 5.59E+68 F ......7 1---- ..... [...... .......... ...[7 7 F4.48E-10 - .... ........ .......0 ....+O O...........O.... E......+ ... ........
93mb 2.97 +03ifi O ~ O I 1.1E-O7.0E-918.11 E- 14 4.80E-17

Chain No. 7: 93Mo
Nuclides in chain: 2

'Ingestioný Inhalationý Surface 15 cm
NcieChain Half Frt.Fractional! Second, Fractional' CEDE CEDE Dose Rate Dose Rate

Position Life .Prn Yil Paet Yield Factor Factor Factor . Factor

... (Sv/Bq) (Sv/Bq) ((Sv/d)/(Bqfm) ((Sv/d)/(Bq/m3)

ý9-3Mo 1 1.128E+106 [364E- 10 17.68E-09 ]4.61E-13 27E1

93mb 1[61 1E107.90E-09 18.1 1E-14 4.8013-17
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Chain No.3: 54Mn 
Nuclides in chain: 1 

Chain No.4: 65Zn 
Nuclides in chain: 1 

Chain No.5: 79Se 
Nuclides in chain: 1 

Chain No.6: 93Zr 
Nuclides in chain: 2 

lB' !- ':1 - -- t - i -, . -- j- ! lng,,';o;;i fuh;;;a6onl Surface I 15 em : 
'.: N I'd I"~ Chain :"", H" ,a" If" i First, Frac"t,io, n,a, ,I".:, S. e.co.nrl'.:'.Fra .. ct .. i.onal!.' CEDE I... CED. E. !.:..... Dose. Rate i. Dose Ra.te ' , UC I e p .. L:l.'· p . y' Id 'p . y' Id ., F IF' F . F . , : OSItion, lle: arentJ Ie ,arent, Ie ! actor actor [ actor .. ! actor ' 
: • : i ! ' • i (SvlBq) I (SvlBq) i ((Sv/d)/(Bq/m2))i ((Sv/d)/(Bq/m3))1 

,12i~E ....... =, 11.· .. mm .... ~··; l~j?§;9~] I ........................... J [m.mm'~~~:··:··:··:·jC·~::·.:::~, I":':: ..... ~:·~ ...... =':i I~·.~.?~.~ .. ~.Q .. ' li~7?~~~.:·IIQ~qg~;Qg ..................... J 19~~;Q2···'_w .... " 
'19~mNb H2._._ ... J~.97E+.23iI,! !11__ _ Jg do ..... _ .J~.:::1E-1~jI7·9Q?-Q~"JI~.:L~.?:}4_ . il~·80E-17 

Chain No.7: 93Mo 
Nuclides in chain: 2 
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Chain No. 8: l2lmSn
Nuclides in chain: 2

Chain No. 9: 1291
Nuclides in chain: 1

Chain No. 10: 135Cs
Nuclides in chain: 1

Ingestion Inhalation' Surface 15 cm
NcieChain Half First Fractional' Second Fractional: CEDE CEDE Dose Rate Dose Rate

Position Life Parent Yield Parent! Yield Factor Factor FatrFactor
- _____ ______ ____ - _ - ______ (SI~q) (Sv/ q)(Sv/d)/(Bq/rn)) ((Sv/d)/(Bq/n)

I135:C::s:K 1 K&4 0 Et ioF -___ F _____ F1.9 1E- 23Eý-09 112.87E-15__ 111.7L7E-17

Chain No. 11: l5lSm
Nuclides in chain: 1

Chain No. 12: l66mL~o
Nuclides in chain: 1

Ingestion. Inhalation. Surface 15 cm
NcieChain iHalf First 'Fractional: Second! Fractional. CEDE CEDE Dose Rate Dose Rate

Positioný Life iParent' Yield 1Parent. Yield Factor Factor Factor Factor
-- ___(Sv/Bq) .(Sv/Bq) ((Sv/d)/(Bq/m2 ) ((Sv/d)/(Bq/m3 )),

1ý 4.8E85 E__ __ [21E0 91.0E -------O 14.23E-12
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Chain No.8: 121mSn 
Nuclides in chain: 2 

Chain No.9: 1291 
Nuclides in chain: 1 

r====r===r==="~"'--- ,,- ·-·--·-·-·'~----·:;-'======;;======i 

R ~ i Ingestion Inhalation! Surface 15 cm 
N I'd Chain Half First Fractional Second! Fractional' CEDE i CEDE! Dose Rate Dose Rate 

uc I e Position Life" Parent Yield Parent, Yield Factor 1 Factor, Factor Factor 
" ,,, .~, ""." .,' .; '_' .(~vlBqL (~~~q).; «S~/d)~~1}q/~2)) (~Sv(d)/(B,q/~3~) 

:11291 ,11 :15,7~_E+0911 .. 1 II II ,. !17.4~~-OS .!I4.69E-OS lI2.23E-12 115.9S~.::15 . 

Chain No. 10: 135Cs 
Nuclides in chain: 1 

fUcli:-:hai~r H~lf . ~i~t~~ra:~~l~"ond Fra~tional! b~;~ In~:,,;ni O~~~~~:e O;:e ~te 
PosItIon LIfe Parent YIeld Parent YIeld Factor Factor! Factor , Factor , 

; (SvlBq)' (SvlBq) i «Sv/d)/(Bq/m2»: «Sv/d)/(Bq/m3)): 
. . .. ..•. , ,.. . " • " .., I ................. , ...... , ... __ ..... , ... ", ...... , ., .. , .. ,',., ........... ,", ... , .. , .... , ......... , 

'l13sCs III ;I.S.4OE!O~il,H .. ,I II lI1.911?-Q,?JI1.23l?.-09 11~·S7E:15 :1.1.77E-17 . __ 

Chain No. 11: 151Sm 
Nuclides in chain: 1 

;;:=::= ..... ;:::, ... "'C .............. ,."........ .. ..... , ... "... .., ... "........... ..... ........ . ............. .... ..... ............ . .................. ,.............. , .. ,......... .. .. ,.. .,' ." .. .. 

R lED '. Ingestionl Inhalation l Surface I 15 cm 
N I'd Chain Half First Fractional Second. Fractional. CEDE, CEDE' Dose Rate Dose Rate ' 

uc I e Position Life Parent Yield Parent' Yield ' Factor! Factor: Factor Factor 
. ., ' .".: (Sv~q): (SvlB,q) : «Sv/~~/(Bq/~2~) «Sv/d)/(Bq/~3))' 

II FlS=I=S!D=_ .• "",1 r I}== 13 .2~~_!~~1__ L .. _.... _ .. 1 j L._ .JI.!:05l?_:Lo.J~_~!9E~9.~J ~.34E- ~_6 i 14.55E-19 

Chain No. 12: 166mHo 
Nuclides in chain: 1 . 

FlidefpCh:n r HLif~lfI.· pFirst ',.i F;ay~~ilodnal! Specoridi FraY~tilodnal!I~Fl:~~"I i~F~~~tt~o"l.:~~~:i~~~e D~e ~te 
1 ! OSItIon: e I arent; Ie i arent; Ie : actor ac or. Factor 1 Factor : 
! . i I ; ; ! : ; (SvlBq) (SvlBq)' «Sv/d)/(Bq/m2»1 «Sv/d)/(Bq/m3)), 
11!66;H~; [1·················JI4:3'8~~05; 1'···················-:1····································:1············,··: C··················,,' 1;:i8E~9~_' 1~~~9E~07······, li·47E·~io·············~ 14.23E·~1;~·····-····· ...... . 
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Chain No. 13: 233U
Nuclides in chain: 10

'Ingestion Inhalation5 Surface 15 cm
Chain Half First Fractional Seconds Fractional' CEDE CEDE Dose Rate Dose Rate

NciePosition: Life Parent Yield Parent; Yield Factor Factor Factor Factor
______ ______ ____ ______(Sv/Bq) (Sv/B3q) '((Sv/d)/(Bq/m)) ((Sv/d)/(Bqm)

233 1 [5.9E07_____ [ ___ _____ 7.91E-08F3.66E-05 ,,6.18E-14 16.25E-16
F221. Th... lb26E6 F9.54E-07 ',,5.SOE-04 [7. T8 E-!1.7E1

2 F5R 3 l.8+12 10 01.04E-07,F2.1OE-06 1.5E- 12 5.09E- 15

...F Imlii 4. ... 0+0 .... E+OO F - E 1F7 1F F12.57E-12 68E1

21At-Fmplc 4 1 ____12m9 .O÷ 2.6 1E-14 17.43E-16

FLOT ImE ii rP 4 0.0216 Ii 0.OOE÷OO` O.OOE+00 1.6ý4E-10 14.99E-12

2O9P Imlici ~r4 1 .75-11 .56-11 .60-143.52E-16

Initial Concentrations:
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value

I Nucide Sil Concentration
(PCilg).......

~~41Ca l12.92E-05_____

t,54Mn 111.52E-I11 __ ___

'[3Zr 5.6E-O7

llSn 12ý.09E-07

lln l0.OOE±00I

11291114.83E-06

F13 5C s j12.27E-07 __

lff51Sm -j628E05 ______

fl66m-ffo E:5:7 E -0
12 3 3 U ....... 2. ...............

F229-Th 110.00E+00
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Chain No. 13: 233U 
Nuclides in chain: 10 

Fdid~i -Ch.i:1 :'~fi~:: I Fr.::~Js"ond: F~.~tiOn'l: Inf:~nl In~~~~ni ~~;~~e- ,-:o~ ~ 
, , PosItIOn Life : Parent YIeld ,Parent YIeld i Factor f Factor, Factor \ Factor , 
• • • • • • • : i i ? • 3 • 

: _~.".".~~' .. '~'''~m_'_: ._",.",,,,,,,,.,,,,.: '",." """,,,, .""""."' .. "'~, _,,,.,,',.",.) "_.,,,,,,,_,.wj .i~,!~,9L',(~"v.~,9L; J(~~~!~~2b ,(~~~!d)/(Bq/mJ2: 
,t~~~p", I~ " "i 1?~??~::g7f L , "I" "" """"",,,' I,,; 1"",'I?~~}?~g~,! 1~~??~~g?,J I?}~~~}~ "",' 1?~~?~~l?,,,, ' 
:1~~~T~,.j I~,...""", 1~:??,~:t:9?: t~" "",11"""" !2,,,,' 12, """,! 1?~?~I~~g?J 1?,:?2§~2,~, 1?~,~~,~=,l,~,...,..,j I~.:~?E:~,~,?"" ,."",' 
·I~~~~.,j I? __ ", L~,§~Q,,~ I~_,,_ !L._, __ -, 12", .. ,,,_,,] I~w __ "w_i IlQ~E,~.9L 1~,,·!g?...::Q.~,,] !,J,:! SE-12 i Is .09E-1S ,,,.,,m.,,; 
·I~~?~~,i !~, ,,11:22?:t:21: I~, : 11 ",,\ 19, ,," "J Ig"" ,j 1~~92E~2,?j I~:?~~=Q?J t1~}?~=1,~"".",i I~~~?§=I.~"" 
1!~,~1.}!:r._.! 1!~pli~!E,! !.,., "" "I~",,,, ",111 , "',.,) L, .... ,j !."_,.,,, .. .! 12:99§.:t:99I IQ:29?::22.J 1~:.s.?§=.I.~"."..lI?~,?~?~l.~ .. _"_.,, 
':I~!7~1~~~~'I, ___ .. 11", __ "IL_www_-.JI __ JL i!9.:Q2.§!.29j/2·9.Q~!~·61E-14 :17.43E-16 
!1~1.~~,~"i II.~pli~!~; I"""""",,' I~"""""""",' 1,1."""""""""""""" I.",,] I""""""",.".,J 1,!,:???,~,,~2,ll~,~.?~?~9.?,j 1,1,.!~.?=,~}".".",.,,, .. II?,~~.~?=.~~.,,,,,,,,,,,,j 
,1~.1.~~? .. J l!mp}i~ir.II" .. """""", 'I~ .. ".i Ig:?.?~~, .. jL, .. "j I" .. " .. , .J 19.:9,2§.::29119:Q,0§::2Q"J 19:Q9~:t:9g".,.j 19:99,~=2.9,,, .. ,,' 
11~22!"-.JI~~~0~L ____ )[~., __ J[2:.Q~l,?_Ji __ ,,~1 iIQ:Q~.aQ:Q.Q~:t:9.QJ11 ,64E-1O iI4:99E:P 
il~Q~~~: [!~p.I!~itj I,.. ... ",i [~.., , .. ' h,m ...' 1.".1 I, "j 1?:???,~.I}j 1~~~?E:=I.1,j 1?~?9?=I..~",,: [~:~~~~,I.? .. 

Initial Concentrations: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

[~ __ C~~;atio-n--J 
il~<?gl,.mJ I?:~~J?~Q?""" .............. '" "m'", 
t/41Ca iI2.92E-OS ,."._,_,_" .. 

, 
.. --.J 

1179Se JI3.S7E-0~ 
1~3~r IIi=s.=S6=E="0=.,?=_=."".========:;1 

......................... ~ , 
....................... 1 
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2125Aýc fOXOOE+00
T221Fr OOEO

7217At O.0.0E+00

213Bi I'O.OOE+OO

1213Po 1O.OOE+00

1209T1 10.0E+00 __

O.OE+OO_______

6ý5Z ]__5.41E-16__ __

Model Parameters:

General Parameters:

Parameter Name I Description Distribution

Tv(1):~~~~ ~~~Translocation:Lay vgtbe factor for leafy rOSATnn)

Tv2:ranslocation:ot TLaslcafo fatrfrohr rONSTANT(none)
vegetables_ . . .j* .

.Default value used Value 1.OOE-O1

I~v(4):Traslocatio t Gr in Translocation factor for gotherN~nne

[f1:ranslocation:Bef .Tanlcto fco orfrg [CONSTANT(none)
Forage consumed by eefctl

[Default value used [Vle 1OOE+OO'

['r(2):Translocation:oruitr [Translocation factor for forage CONSTANT(none)

Default value used VauL OOE±OO

,Tf(3):Translocation:MGrin Translocatioin factor for forage CONSTANT(none)

[Default value used VauL OOE±OO

I~~):rnsoato.:ef Translocation factor for forage CNTN~oe

Tf(4): Translocation:Poltry conume byfayr hensg

141

I~~~~! · •• :H.:~ ... ~: .. j·;=I~.=OO=E=.~=,QO=_".=.~ .. =,. =======;' 
1225Ac"...Jq.ooE+9° 
'I~~~~E .,..,.=lq·=qo=?= .... ~=9=q= .... ==.=, .=, ...... = .... = .. ,= .. , .. = ...... = .... = .. =, ... :::::: ... ,,' 

:1217 At. H ••••••••••• ;19:9QJ?::J:"99.. ...................................... ........ J 

:1·~i3.~i········ ................. ltQ:QQ~~99 ........................ " ...... ,".'".... . .. ,' ..... " ...... , ......... , ....... ! 

jll~ ... 6~ii-'i .• 116~~~~~ ~~-----~~ ···1 
__ ... J 

't~~~'~~=JO.OOE+.QQ.,_... J 
il65zn .... ". .t~.41E-16 

Model Parameters: 

General Parameters: 

'FI ===P=a=r=a=m=e=t=e=r=N=a=m=e===!I!_~ ___ D_e_sc~r_i",,-p_tI_" o_n,---___ !I 
,I. 

Distribution 

,~~~~?:~~~~~~~~~~~~~:~.~~~~.J~;;;;~~f.~,l::f~c,~~.r.~~:~~:~~ ..... iI.:~~:~~~\~.~~~~_. . .. "...... .. , ......... ' 
il?efault value used, J Value l.OO~+OO . .., 

jl.~~~:?:.~~.~~~~~~.~.~~~.~:~?~~ .... ,~;;;;~~~;:.~::.~:~.~:r for other ......... , .. jl:_~~~~~~~.~.~~~.~ ... ,., ........... , ..... ,_ .. _ ..... _ .. , ... , ... , .... ! 
!~I~~.e~fa~U~lt;;~~_a~lu~e~u~se~d~=====:;========_==== ..• 1~_~. ___ 1_.0 __ ~~~_Ol ________ J 

,ITv(3):Translocation:Fr~.it. jTranslocation factor for fruitICONST~T(nOne) _.... .. 

ill)=~:.~~~~,~l~=,~:=~ ... ,.,._ .. , ...... " .......... , ........... ,., ............ ' ....... , ... , __ .. , ....... ,_ .... , .. ,', .. , ....... " ..... I.~, .... ''''' ...... ,_~:.O'.~.~~.~ .. ~ .. , ... '' .. H ••• ,.,_ ••••• 

il!'v(4):'!E.~nslocat_~on:Grain jIT~~nS~?cation factor for grain.. .. __ :I~~:)N_S~~~!(n~ne) .. , .. 
,I~=~~~l.t~.~~~= .... ~~= .. ~ ...... .................... . ................. , ....... _,_ ... I,~,."....... 1. OO~~~.~ .... , ... ". ........, .. " .. , 

,Tf(l):Translocation:Beef 1 Translocation factor for forage iICONSTANT(nOne) 
. Forage .. . consumed by beef cattle • .. .. . 

11~~~~.~~=.=::=~= .. _~.~.=.~ ... :~:_=:~ .. === .. :IF.i-;;::;· .. ~=;~=.~=:_= ..... =:.~.=~"= .. ~=~~= .... ~=.~= ... ~='~=.~=;=~_::.:::: .. ".= ..... ~=_=_::.::::._=_=_= .. _=.J
1 

: ;!~~~an:~o~ation-'I':lIltryi ;;~~~t~; :~~~~/o, focage Jr=.~= ... ~= ... ~=S=.T= ... ~=N=T=(=:=~_:::::~.~=?=======::::::, 
il~~~~~lr.~~l~=,~:~? . . . ...... .... ............ ...... ..... . .... ....m ............ l t~m'mmmi :.o.o.E+OO ................ , ..,m 

: ~~~:~.~:~slocation:Milk 1 ~~~~~~~~t:~nr!~~~~~; forage J:.~NS~~~~:one)_," 
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He7ýnForage _

Dfutvalue used Vaue1.OOE±OO

ITg(1):Translocation:Beef - Translocation factor for stored [ O S A~~ oe

Grain ,rain consumed by beef cattle
Default v __Kau .OEO

pDefaltvlue used - -Value iOOE-01

Tg(3):Translocation:Mioltry Translocation factor for stored
Cow rai ~gain onsmedby mlk ows CONSTANT(none)

Hean Gri rin consumed by polaryerhn

[Default value used - - [Value 1- .O13-01-

ýTg(): TanslcatTranslklocation factor for storedhaI
~h(1:TrasloctionBee cosmdb efctl CONSTANT(none)

Cow2)Granioain:Poultry n consumed byputy milkcow

FDefault value used Value 1.rya3ue

[Th(3):Translocation:MLkye Translocation factor for storedha[CNTTnoe
Cow Hrayn gain consumed by mlkye cows

Dfutvalue usedVau1.OEO

T(4):Translocation:Laer [Translocation factor for stored hay CNTN~oe
f~'nHay- consumed by layer hatens -_______________

Default value used [Value 1 .OOE±OO

fca(1):Bef arbocton:Puy Frati nslcarbon fanno fo tre a

fca2):oulry aron Mas frctin f pulty tat s CONSTANT(noe)
Fracto caronsmdbpolr

Default value used [Vle1.80E-O00

fca(4):Eg Crarbocon [Mass franlcation ofanto egg stordhatys
action fcarbon [ONSTANT(none)____

IDefault value used Vle1.6013-00
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:'IH~n F ~~,~~~ ... ".'m' .•. ' •••.•. , ••................ ~.,_,~~,:,: e, .. ,_ '" ,. ... . ........................................................ , .. '··~i·[~m __ ._"_'" .... ""M""" •. _,_._"_""", ___ "", 'M"'_"'_' 'm 

!I~~~~~l~~~l~~~~~~ ............., ................................. . .. , ................. :I~ I,OOE+O?..,. 

,~~~~~~~anslocatiOn:Beef , ;:~~s~~':st~:e~a~~~~~~ ~~~~:.j=~~:.~~~(~~:~~. . .." .. , ........ , .. , ........ , ........ , .. " ... ,... ' 

·1~~~:~!t.~:l~,:.used _'____ :I~ ,.""" ____ ~9,~E-OI 
Tg(2):Translocation:PoultrYi Translocation factor for stored .. "., .• ,'I=~NSTAN.T(nOne) 

, Grain : grain consumed by poultry ._ . 
. """"""" __ ""'w.,,,,. :============= 
! 1~~~:~lt~~I~~.~=~~..., ...... ',., I.~...... ... .",l:,??:,?,~?~ 
: ~~~)~~:~:sIocation:MiIk I ;:i~s~~~a:.~;~~~~::~~ s:~~~ wwil=~~:~~~~:~:~?ww" 
l~~~~~i~~~i~_~~~~~d ,. "", __ ,_",_",," , __ 'I.~ I,O~~~9mI w 

: Tg(4):Translocation:Layer i Translocation factor for stored iICONST~~:~~e) 
: !l~n.w§:r~in ___ ""''''W'' grain consumed by layer hens :==========-:::::;::::.====1 
;1~:~~~I~w~~~~.:.~~~~.. ........ ,.. . ...... .. .m....." ........ : I .. ~.. ..... L:?OE-O I......., 

I i::.~):~.~:nslocation:~~ef ........ i ~~~~~~~~t:; ::~~o::r~~ stored haYjl=~~:~~~:~:~~, .. m ....... ,................ 

!I~.:fault ~,:!,~_e used. _. 'I~ __ ,,,,w_ LOOE+OO 

Th(2):Translocation:Poultryi Translocation factor for stored hay i" .• ICONSTANT(nOne) 
. Hay I consumed by poultry 

i 1?~~~~I:~al ~~.~~:~.... .... ,.. ...._ ... m..... .. _ ........ .! I.~w. 1, ??~~??w_. ... ..... . 

, Th(3):Translocation:MiIk , Translocation factor for stored hay ,'",!ICONSTANT.w(nOne) 

,~ow H~X,,_ consumed by milk cows :="==============1 
il~~fault v:,l~:,~~ed ___ ._., ... _ 1~ ,.,.,w,ww ••• ,:.YOE+OO 

: Th(4):Translocation:Layer : Translocation factor for stored hay 'ICONSTANT(nOne) 

, H~~ H:~Y. . .............. ,.,..... .'~?~s~med by layer hens: ..'.".., .. 

IDefault value used il~l:.??~~?O ....... ,..: 

,~;~)!~~~~a-:;;:~I~:~~;a:t:n~I'~at';~I~~~~ANT:non'L . ___ n __ 

,IDefaUIt value used __ MW.... _""'_.,"_ .. _w 'I~ 3,60E-Ol 

! ~:;;li:~~":It:~. ~~~"~:: '"" ! ;~;;~~~~~~::~~.~~"~.I~y ~h~~iS ,il~mONS~~T(nOne~_,,~ __ ,w ,_~, __ w' ., 

,1.?~~:~ltw~~lu~w~~~~.w. ...,._.,_ ... ........ ... .. .... ....... ___, I~_ 1 ,80E=?~ '''ww_._ _ __ •• " __ 

'lfCa(3) : Milk Carbon ! Mass f"ction of milk that tS ""bon! ICONST ANT( non, )___ 
;§~~:~~~~; ~;;d .~ _ .. ~ --=-=-:=~--.. ... ·]I~_~~,---6~OE-02 
'~:;:li~ggS Carbon : ~:~~~ract~:,~_.~"~~n e~~ that is ,~I~:::::.,~= .... ~=,,".S=T=AN= .. w::::~=.~~=o=wn=e=) ========'1 
il~~~~~lt~~I~~.~~~~. . ... w.ll~ 1,60E-Ol . .... w.....www_ 
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fcf():Bef Frag Caron ass fraction of wet forage
consumed by beef cattl tht is CONSTANT(none)

Fraction cro

FDe-fauht _value used Value 1.lOE-01

fcf(2):Poultry Forag Mass fraction of wet forage
Carbon Fraction cnsumed by poultry that is caronCNTN~oe

[Dfut au sed Value .130

fcf()Mik Co Foae Mass fraction of wet forageI g ~consumed by milk cows that is CNTT(none)
rbo Fraction ~ abn_____________

Dealtvlu sed _______ [aue 1.10E-01

[fcf4):aye HenForge Mass fraction of wet forageI j ~consumed bylyrhns that is CONSTANT(none)

ffg1:efGanCarbon [MsFractionofwtsregai
action ~~~~carbon__________ ______

[Default value used Value 1.O1OE-O1I

fcg2):oulry rai ~~ Mass faction of wet stored grain

Cowl:Be GrinCrain Masfatoofwtsoegri
fc(3:M~kconsumed by milk cowsl that is FCONSTAINT(none)

* abnFraction cro

vauised ~ Ms Vle4.OOE-O1

fch(1):Beef Hay Crarbn * fraction of wet stored hrayn
Carbon racticonsumed by beefucttle that is cro

[DPefault value used -. ralue 4OE0

[fc(2)PoutryHayCaron as fraction of wet stored ray n

[c()Milk Cow Hrayn Mss fato fwtsoe an cosmd by milk cows that is CONSTANT(none)
CabnFraction carbon

Default value used * ___________ aue 4.OOE-01

fh'4~~L Hen H [Mass fraction of wet stored hrayin STiToe
ck.yr a onsumed by layer hens that is CNTN~oe

143

~---j 

.. ,",----,,'' ,Mass fraction of wet fOrage. ', .... ,ICONSTANT(none) 
: fcf(3):Milk Cow Forage . consumed by milk cows that is 

:I~~¥.::::on. . .. .. ~~ '"bon ·~JFr~='~~=I,'::;~e=_=""";;:;·-"·=""-=""·= ...... ·= ...... =·'··~;;:;:.-=~·~.::;E=-=O=l === .... ·= ...... ;;:;: ...... = ...... ·= ...... , ...... ·1 

: ~;::~~,~:::~::;~~r~~~t~;I~~='~:~~~~t j, ....!t:_::r~~:~ _____ J 
'I. . Mass fraction of wet stored grain 'I 
,fcg(I):Beef Grain Carbon i consumed by beef cattle that is I.:.CON,_,STAN, _ T(none) i 

' Fraction : carbon ...... ..w..... _~ _____ , 

i'~;:!t~l~~!~·· .......... ~~!:~~~;:T.~:~~~:~~,~£:II;;~~(n~~,7~E==~=~:~ 
,ID~f~~lt~~l'~~-~~~d- ...... -- ...... -.... - .... --..-,.~~~'-'q"- .... ~--,--.. ':~,'~-~~~,: .. -~ .. ~~'..J l V al u

m

: .. ,.. __ ~~~OE-O 1 

! ~!;~~~~;a~~: Grain I r~;=:~ti~; ~,~~~~~'~a:JI~:s~~~non')~_ 
II?efault ~~!ue used--'.......... . 'I Value _.,,~.?,?~-?l 

I Mass fraction of wet stored grain --"I 
.. fcg(4):Layer Hen Grain consumed by layer hens that is I,. CONSTANT(none) J 
' Carbon Fraction : carbon ~======::::::::======j ... 1 

ilDefa~lt _~alue_ us~d _"__ .,'_,_===., ~ _.~:?,?~~O l _______ J 
. , Mass fraction of wet stored hay II 
i ~~~~i!eef Hay Carbon ! consumed by beef cattle that is I CONSTANT(none) 

: carbo~. .. ..... ,_, , _,_, , __ 

:/DefaUlt value usedil~~! .. ~: .. , .. ,m ....... _.7.:??_~=?~." .. 
i f~h(2)';p~~it~;'H~;C~~b .. ~~--~~~s fraction of wet store? hay .! ICONS. TAN. T(none) 
, Fraction consumed by poultry that IS carbon i" .... _ ... ,_w.._ .. ,. 

lID~f~~'lt~~~l~~w·~~~d .. _:~-- ... __ ..... _-- ............ · ...... ····-···--·-····~·~~~~~~···~-··· .......... ':=~i 1·~'··'···· .. -············'---... ;·~_~~~~2 __ .. w __ ., __ } 

:======:::::::====-='===-'Mass fraction of wet stored hay I 

! ~:;~~~;~:~~: Hay .. ~;'~~:'d bY~'OW"h", j, CONST ANT(non,) ~.... J 
:IDefault~~i~~~~;d 'Hmmmm,_,,,,,,m... w"mww __ mm. __ m.Jlm~'.m",. 7.00E-02 __ w ••• , ___ ,, __ .," 

'1- ,m,Ww".,. ___ '" " "mm'_m'"''_''''''''''''''''' Mass fraction of wet stored hay :ICONSTANT(none) 

'f~~(~!_:~:~:r Hen_w~a~ . ,,~onsumedm,,~t~,<l:r~r h~n~,,~!:~t,,~s ! .. , mm.w" w __ ,,~ .. _.w ____ .. ___ , 
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~Dfutvalue used Vle7OE0

Mass fraction of dry soil that is rMTA /,-~
[fCd:Soil Carbon Fraction carbon~nne

Default value used ______________ Vle3.OOE-02

[SATac:Animal Product Secific activity equivalence of
animal product and specific activity: CONSTANT(none)

Activity ~~~of animal feed, forage, and soil ___ ____

Dfutvalue usedVau1.OEO

xf(1):Beef Forage [Fraction of forage consumed by CNTN~oe
Contaminated Fraction beef cattle that is contaminated

I2e-fault value usedVau1.OEO

x~f(2):Poultry Forag [Faction of forage consumed by

Cotmntdrcin Fpolry taiscnmnteCONSTANT(none)

Contaminated Fraction poulktcow that is contaminated CNTN~oe

Daefault value used 1OEO

[ýxf(4):Mlaye Hen Forage Fraction of forage consumed by [CNTNnoe

[xg1) Bee Grin racio ofstoed rai cosumd CONSTANT(none)IContaminated Fraction byibe cattl that is contaminated

D~efault vauusd[au1.OEO

xg(2):Poutry Gran [Fraction of storedgain consumed [CNTATnoe

xg( ):M lk Cow Gra n Fractiono sto ed gri o s m d ONSTANT(none)
Contaminated Fraction blye mhlecos that is contaminated

IL-efault value used [ alu~e 1.OOE+00
Hen Grain rairFraction of stored grain thatnsue

xg(4:Laer onsmedby lyerhen tht i .~CONSTANT(none)

Contaminated Fraction acnaiatd___________________

[Default value used [Value 1.OOE+00

Contaminated Fraction ~by beefucttle that is contamninated CNTN~oe

F~futvalue used Vau1.OOE+OO

:ýxh(2):Pultr Ho Gay n Fraction of stored hrayn consumed
Contaminated Fraction j by poultryw that is contaminated CNTN~oe
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'I' C;;b~~F;;~ti~~ ........... . ...... .... 'I~arbo~" . .... ....... ... .. ... ..., ..... ··::',1, .. ····· 
~ ,..... 'N'~'_ '.>"" '""'''~,=, ,~"_,.~ .. ~.,,.v.~___ ._"."._~,~~; ,,_ '.,",'h".M_ _.W",_MY '~·V··~".N_ _,"'~, ., ..... _~_. 

ll?~E~~lt~,~I~~~~~~ .. .....ily~l~~ 7.00E-02 

. ilf~~:~Oil Carbon_F .. ~~ction M,i ~;~~~raction of dry soil that is .;=le=O=_~::::,,_=s. .. =~=~=T=(=~=o=~_e=)======._= .. =_=,J, 

,I?~f~~lt~~l ~.e~s.~~...... ....... .... .... ..... ... ..... ........ , ... ...... .....J Iy~!~~... .. ...... .... ..~.:~O'E-02 
: SATac:Animal Product Specific activity equivalence of 'I 

'. anim~l product and specific .. a .. C.YVitY'.eONSTANT(nOne) 
. Specific Activity : of ammal feed, forage, and soIl : 

!I?~~~~lt~~l~~~~~~ _ .... _. .. -_ ... ,.,.. 11::: ~:::;-a=l=u=e ====l=.O::::~=-~=:=o=O===:::;.= ..... = ..... = ...... =j 

: ~~::.;!!:~a::ac:i:-~:~~~~I~ft~~:~~'c~~=;;II:=~=··~=··~=s=T=AN=" .. = ...... =~=~~= ... ~=:=:):::; .. ======~ 
:I~efa~~_t.~~~ue used.

m 

•• ____ II~ .. _., l.OOE+OO 

i xf(2):Poultry Forage Fraction of forage consumed by :leONSTANT(nOne) 

: .g?~.t~~i~~~~~.~raction p'?~l~~t~~~t is contaminated ........ : ............................. ,...... .. 

'l.?efa~lt~~~.ue used !I~_ l.OOE+OO 

. xf(3):Milk COW Forage I Fraction of forage consur:ned by ileo. N.STANT(nOne) 
i Contaminated Fraction : milk cows that is contarrunated i _'m"'_ .M •• 

,I?~.~~~lt.~.~!~~.~~~~.....'-~~-.-.:.,:.~·.........._............. ........~~:---J 1~.~·--.:-.... __ ._1.~~~~99 ......... ,.... .m'" 

I ~~it~r;r;;~~e;:a:~~og: i i:;~:i~~n~~!;~~~~c~;~;;::~etz ...il:~~~~~(~~~~?m. 
'IDefault value used :I~ l.OOE+OO 

'xg(l):Beef Grain : Fraction of stored grain consumed 'I 
: Contaminated Fraction ,. ~y_~eef cattle that is contaminated ,CONS~AN~~n~.~e)._ .. _,._ 

il?~~~~~~.~~~~~~~~~......m'm.mm.mm .. mm.....'. . . .....il~'m 1.OOE+OO 

! ~~~~~:~~~:d G;ra~~tioni;~~~~~~~~~ft~~7sd~~r;{;~~~~~;~~.11 ;::::~::::: ... ~::::: .... ~:;;;;;S::;;T:::::AN::::: ....... ::;; ...... ::;;.~:::::(n;;:;; ... ~;;:;;,~::;; .. ~:::::~ =====::::: ..... ::;; ..... ::::; ...... :::::::;1 

ilDefault value used! Value l.OOE+OO 
!....... ""' .. A~··~.'~_~ __ .... __ .. 'M""'_.''''''A'~ .. ~¥~~ .. h''' __ ''''''''''''~mv'u .. '~ .. 'h.V ........ ·.....,M"'.",_'_~"'.",~.~<.~·.v=Wev".w .... ,_ ~-~----,;::::. -;;-;;-;;.-•. .::;:;m .. :::::.~' ... M=W_=_=."'="'=w_= ... '~:::::".N= ... =======':; __ 1 

,xg(3):Milk COW Grain : Fraction of stored grain consumed '.,,: •. leo ... _~ ... S ..... T ANT(none) 
I Contaminated Fraction . by milk cows that is contaminated. ." ..... . 

ll~~~~~lt ~~l~~~:~~, .. .... .. .... . .",m ... i :=1?!-=a=I::::::.~.=e= .... === .... :::;l=.O=O=E=+=O::::?= ...... = ..... = .... = .... = ..... :::: ...... = ...... = ...... = ...... = .. =1 

i ~~~~~~!e;r~::!: , ~~;~E:~:~~~:~~;.:i:s ~h~i:s .......... !1~ON~:::<::e~ ...................................... _. __ 
,1?~~~~It~~I~~~~~~ ... m...mil~ ... .1:??~-l-?9. .................... : 

i xh(l):Beef Hay . Fraction of stored hay consumed 'I 
'.~on.~~~!.~~te~~!:E~~!i_on : by beef ca:~::_.~.~~.~_~~ con:~~n~:~d ! eONS~ANT(nO~~~ ....... ___ ......... __ 

i!Def~~! t v~~~:_~sed i! Value 1 OOE+OO 

i ~:~i~:::;;~;;tI~;.ction=~~~~l~~ft;,~d,;a;::,:~I~~~~(non~ . 
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Dealtvlu sed ale 1.OOE+0O

.xh(3t):Milk Cow HayFrcinostrdhyosue [
Contaminated F raction by m sktowsd thatyi contamiaed CONSTANT(none)

Ch)Lae Hen] Harctinofs stordhay i consumiaed
ContaminatedFraction bylyrhnthticotmaedCNTTnne

FD~efault value used fValue - L.OOE±OO

'Ixw(1):Baeef Waer [Fyraction of watoer thatyi consumed CNTN~oe

Contaminated Fraction bpoultyryhn that is contaminated

D~efault value used jValue 1.OOE+OO

xiw(4):Laer He Water F.r~action of waterthti consumed b

lContaminated Fractio layber hensl that is contaminated I OSAN~oe

[Default value used ____________ Vlue 1.OOE+OO

~DIE:Gaden ietFrationof uma die grwn CONSTANT(none)

[Default value used _____ ______ [Vlu

xw3)MlkCwYeer Farlyo humwan consumptio of[byTNk/

~Uv2):iet-Rots eary uma cosumtio of . CONSTANTnoe
C na iae Frcin mlothe vgthables _____ _____ _____ ____

value used Vale .4E÷Ol

~U~3Dt Frit Yarl huan onsuptin o - CONSTANT ka!e

[FDefault value used - au

Yearlyrde huaicnumtono CONSTANT(kg/y)
__________ gransi____

Faefault value used 'Value - -1.4413+00

f~a(1):Die - Beef - Yearly human consumption of be CNTN~gy

[Default value used f- [alue 2.1413+01

Ua(2):Diet PoultryY~early human consumption of CNTN~gy

F~efaul -tal ue use[Value 44E0
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!·I.~~~~~l~.·.~.~l~i~~.~.~ ••••• ·• . ...............................•.••••.•••••.• !·I.~ .......................... 1.:??~:?? 

i ~~~i~~~~:;:';~~rion i ~7:t~~~~:;!~;_ts~~?c~~;;~;t~djl=~~~~~~(~~~~~ ... mmmm. 

11~'::~Ult value used ___ .__ ' ........ MW •• ___ • ,I~ 1.00E~00 
: xh(4):Layer Hen Hay : Fraction of stored hay consumed ,ICO_N_ STAN. T .. _(nOne)__ _ ____ ...... . 
' Contaminated Fraction . by layer hens that is contaminated , 
. "'-,- ~~.-.y.,·.YY.Y~.~~ 

!1?~~~~.I~m~~I~=~~=~mmmmm_ .mm'" il~.. 1.00E+00 m._ 

~:~~!:~:'t~;action ~7~~~;,~:tl:';,~'~~~;;;~;jl='::'~TAJ<'f(nOn') . __ .................. i 

Default value used II_~. ____ M __ ~.~~~~~?_ ...... MMM. ____ ._.: 

,~:~~~::;:!~:~ ';::::~on ! :~~~~~~~~:t:a~~n~~:~~~~ bymll=~~~~~~~~~~). ...mmm_ ... 

rl?=~~~lt~~l.~=~~=~m...._........................... ............. .mm .... _.....: I~... .. _~:??~:+-?? ......... _... 
! xw(3):Milk Cow Water' . Fraction of water consumed by il~ONSTANT(nOne) . i 
, Contaminated Fraction . milk cows that is contaminated . 

il~efault val~e used ._ .. _.__.M_ :I~ -1.00E+00 

,xw(4):L?yer Hen W~ter I Fraction of wat~r consu~ed by 'ICONSTANT(nOne) 
: Contammated FractIOn , layer hens that IS contarrunated : 
: ••••• ~ ••• ¥ _ ••• _ ...... ~ •••••• _ •• y .• ¥ •••• _w~ __ ._ •••• ,_ .. _¥_ .. ¥: _w ••••••••••••••••••••••••••• _ •••• ~ ____ ~ ... _" •••••••••••••• ,. __ •• w...... . __ ~ ____ .... ~ .. __ ¥¥¥ .. v_ .... __ .J ._y.·w····· .• · __ ····_.·······_···,,·_··~···· .. ······~··· •• _ .•• __ ~ .... _ .•.•.....••. __ .• ~_ •. _ .. ___ .. _~ ... _ ..... __ .... __ ._ ••. ___ .:: 

ilDefault value_used !I~ 1.00E+00 

il~~~!.~~~~~~~~~~~ ...,. : ~~~~tt!on of human diet grown:I~.~~:~~~~~~~~).. ....". 

,IDefault value used ilvalue 1.00E+00 
·~-~~~======~~-=·~=-=-==========·:=·==·============I 

,Iy.~.~~.?:.~.~.~~ ... ~ ... ~~~~~........... ... ...... ............ , .. : ~.~~l~~~~~;!~~~nsu~~t~~: .. ~: .............. ! I~~~.~.~~~.(~~~~~ .......... , .... . 

i:=I?=e=fa=~=lt=v=a=.lu=e=u=s=e=d======:;========. =====" ~ ._ ... _ 4.46E+01 _ 

iIUV(3):Diet - Fruit __ ._~.!~~::y ~~m:n consumption o:_.-JI~~~~~~~~ ______ . __ , __ J 
:IDefault value used mmmmm, __ ....mm."m ..!I~ .... m.m.'m?~~8E+Ol .......... mmmm.... , 

jl~~~~;~~i·~~m~~;:~: .. ! ~~~~human consumption of jlcONSTAN~(k~/Y) 
F===================~I 

[1?~~~~.I~.~~~~,:.~S,=d . ,. . ..."_.m".... ... __ .,II~.m ... __ ._,~~~4~~~!..m' .... '_' ..... _. 

il!:!~(!)~!?,~,~!: ... 1.!·~.~i .. '.m •.•.••....• _ ••.••• ,..... . •.. j Iy~~~x~~.~,~~":?~:~~p.t~.?~.?,~ .. ~~.~.~.: 1~5?~~T~T~~~!~! ... _ ...... _, __ . _____ ., __ ..... . 
i I?=~~~?~~~l~=~=:~.__ . .. . .mm_.mm" m .. mmm .. :' I~. ..mm_~~~~~~? 1 

:jy~~:?~~i~~~~?~I~~~:~::r~~~manconsumptionOfjFI~= ... ~= ... ~=S= ... ~=AN-'-•. _T_(_ .•. ~_ .. ~._~~=)=m=.......,.;.=.=m ........ _m .... _ .... '_ ..... = .. m.=m.~ ...... '1 

11~::~m~lt,~,~~ue ~~:'~ ... M_'. . ......... ' .. m.' •...• , ..•.•.•• , __ •• __ .... _:Iya~~~ __ .. _ .. _ .. _._.:.:?~~m~~l , 
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LLUa(3):Diet - Milk [Yearly human consumption of mrilk 'CONSTANT(L/y)
IDefault value used [Vle2.33E±02

Egg Yearly human consumption of egrgs jCONSTANT(kg/y)

De faulIt value used Vle1.9 1E+01

Uf:Det -FishYearly human consumption of fish
________________________produced from an onsite pond CNTN~gy

[Default value used _____[Value 2.06E___ __01 _

[t:Consumption Period FConsumption period for fish [CNSTANT(days)

7efutvalue used [Value 3.65E+02

[tv1:onsumption Period - Food consumption period for leaf[CNT Tdy)
[FLeafy vegetablesI_ ________

[Default value used 3.Value

[tcv(2): Consumption Period - Fo consumption period for TotTdaer

~:cosumpion erio - Lod priodCONSTANT(days)-

[Default value used V1alue 3.65E+02

tcv(4): Consumption Pe [odcosmtinpridfrodSAN~as

Bee Cosuptin erid Food consumption period for befrut CONSTANT(days)

Fafutvalue used [Vle3.65E+02

[tca(2): Consumption Period -Food consumption period for CNTN~as

G olryi poutryn

'F efault value used . Vle3.65E+02

.(tca): Consumption Period - Food consumption period ml CONSATdy)

[tc(4)ConumpionPerod Fod cnsuptin prid for begg [CNSTANT(days)

Dealtvlu sed - Value 3.65E+02

Nunsa t:Cn sum pter P rof [Numberuof tmode laersiusd tor [CONSTNNT(none).

Default value used [3lu .65E+02

TstartR tart Timo[hestarttimeof thescnriod foink CONSTANT(days)
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il'u·'····(3)····j)':······t·,··'···i\1:ik············· .......••••••••• ,..................... 'I.·.y,· ••• ,·.,·~~;;·h~~~·~·m~·~~~.~'~;·~~~·~·~f~;_~j·l~,?Ns!ANT~~~~2,"''''''m'''''m.'. 1" a : _~e -, I_"''''''''''''''~~'''NN ..... _ .......... _ ....... _ ........ .... .... ..... . -.. -... -.N_-•• _W.y~.w .. -_.,.,Iy .. N~ 

'i~:i~i:~;~~~=]~;~;.;~~;~;;0n~;;~g~~~;NT<¢~-'-~~==~ 
.IDefault value .used"""." ""' .. ' ...... " .. " .. ,., ... " .... , ..... ,.""., ....... ,I~",.. 1,91E+Ol 

il~~:~,i;~,,~~~~~~: •••... :::,.·.'~·· .'.·· •. ~ •••••• : •••• ::"~:~_~;~~~~h~U_~;;~a~n.n~~~f.;i;;.~;~ fish I=_~~:,~~~~~~~~~~. . ... ......m" .... , .. ", ..•..... 

rl::,~,::ult value u,::~. ",_,,_m, •• __ mwm,www ", .. ,m_m , :I~ 2.06E+Ol 

:1~~~~~~~~~~~~=~lcoo~"-~~~:=m ~= Jf~-==:~~~~~2 
1. tcv(l):Consumption Period -; Food consumption period for leafy '.I~ONSTANT(dayS) 
, Leafy . vegetables . '_ wi 

!I~~~~~~t ... ~.~~~=~i~~"",~ ...... ~ .• ~_ .... :~~··'_·'~~'.':"H~'m_, ......... ,."" .................. ,-.... ,.,.... . , .. , ... ,., .. , ... 11 ;=~= ..... ~=lu::::::e=._ ... = ....... =,=. ==3 .=6=SE=+=O=2====== 

'

i. tcv(2):Consumption Period -.' Food consumption period for other i/CONSTAN.T(days.) 
, Roots . vegetables : ,. _wi 

ilDefault value use~, " . ' "_m·'.m,. l'~ -3.~·S~~~2~"m:'.~~~~m 
I tcv(3):Consumption Period -' ... :1 
' . : Food consumptIOn perIod for frUlts I CONSTANT(days) 
: FrUIt ' ., ....... , ... , ... ,.,.,., ...... , .......... , ...... , ........... , ... _ ...... _ .... _ ... ____ .. ,., ..... , .... _ .. ,._ .. _; ._,. ___ .............. , ................. ~._..................m __ ....... __ , 

'~~~~~~r.~~!~~. ~~ed,.,. 'm' •.•• ', •• , •• ,' , .• "",. """",__". i'~_,_, 3:??~+?~_ 
[tcv(4):Consumption Period -i Food consumption period for i",ICONSTANT(d~,YS) 
I Grain t grains . 

. .. . 
......... _ ··~··v~.· .. ,·~·,,,~··· 

'IDefault value used :I~ 3.6SE+02 

,~;~;l:~~~~~;~i~d j ~~~~~O~::~~_:~:'iO~ ;~; _]~~~(:~~===---

il~~£~~~~~~JF~~;; p"w~~~J!~~~T(da::'5E+02 ..... ~. 
,'Default value used J~ 3.6SE+02 

j tca(4):Consumption Period -: .. II i Eo · Food consumptIOn perIod for eggs l CONSTANT(days) 
,!:>g --, _.. -- 'mo." "_0_ .. ,_., " ,;=. ==-=='="';;:::--"". ::::::'--========CI 

11?:~~~~~~~I~:,~~~~"nn'_ """n __ 'mom .n ...... n .... ,iI,~, .n .. 3.65E~O~nn .n.n.n .. n,! 

i .~.~;::~~~;~l~y~;S , ................ : ;~;~~;tO;h;~~~;;;{~~;~~:;;et~_ ...... ,I.=~~=.~.~~.~~ .. ~.~.~ )...... . ..... , ...... .. 

11~~fa~lt v:~~.: used ... :, "m" ' ••• , •••••• , ••• _ ..... • '.m •••• _ ••••• "mmm'" _moo..... Jt~ .,. __ ., ......... 1~.~~.~ .. ~~,~_ .. 
il!~~~~_~~:~~~~~!~~~ : r:;s start time of the scenario in ",,! I=~~~~~~(~~~~) .n 
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[Dfut auised Value+0

[TendR:End Time ~~The ending time of the scenario in ~OSATdy)__

[Deaul vaue sedVau

0t.R.:Ti~me Step Size .h time. ste size

[Default vau used_ [Value 3.653_0

The time steps for the history file.

:Pit tpSize Doses will be written to the history CONSTANT(none)
file every n time steps

5Default value used ____ ___ [alue L.OOE+OO

Exposure Pd he time the resident spends [OSATdy/er

Default value used ____ _______ Value 2.40E+02

FTX:Outdoor Exposr Te time the resident spends________________h(__ _______________{CONSTANT(days/year)Period outor

5-efault value used Vue 4.02E+01

[TG:Gardening Period he time the resident spends [CNTTda/ea)
________________________ gardening -

[D-efault value used Value 29E0

[TTR:Total time in perio time in the one year exposureCNTATdyyer

FhDefault value usedVau

DFordStieloding [ato'Ffloorg dusto loading sdec :CNSAT~oe

Dpefault value used Vlower Limit -01.OE

SFDO:Outdoor Shedusivrgnusgodn utor OUIF~~/~"

Dealtvlu sed LoerLiit 13O007

___________Upp~er Limit 1 .OOE-04

r Reuse
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il.~~~~~\~~~i~.~ ••• ~~.~.~ .•••••... m ... m .. mm ..... _m ... _............ . .............. mmm .•••••••••••••.•••• _···J.~ .... ,.......... . ...... mm?:oo~'~??...... ' 

I~~~~- j ~'n:~=~t~:::=J=TANT(:~~~E;05 -
,1~~:;~~~~_~JI~e==e~~~e._ ·········-i~~_·· _____ mm''.-J 

• pst:~~~~~Step Siz~i ~~;~~~l~~;t~i~:~i;~;, 11~~s~:"(nO~')_ ...... ____ .. .. 
!IDefault value used,Jt~ LOOE+OO 

It~~,:IndO,?r ~~posure ":_~w~_~w~d _Mi. ~~~~;:_th~ resi~m~.:t_ spends j:w~NST ~~~~ays/year) . ww,, __ ww_," ,w, mw_i 

ilDefault value used 'I~ 2.40E+02 

i TX:Outdoor Exposure ,The time the resident spends 'ICONSTANT(days/year) 
: Period i outdoors ' 
• '¥~ , __ ~ •• _4.~." .... w ••• _ •• ..,.~_ •••• _ •••••• _. ______ • ___ .... ", " ..... ,, ___ •••••••••• _ •••• _~ •• __ __, __ '> __ •• ~~_ .. _ ••• _ •• _., •• _,,_ •••• ~ ••• ___ •• _ •• _ ••••• w •••••• __ •• ______ .". • •••• _.~ ___ •••••• " •••• __ ._. •••• ___ •• __ v··_yy __ ,, _______ .·.·,,····_··,, _____ ,,·u •• _______ ~ •.. ~ .. _~. 

I/Defau!tvalue used J~ . 4,02E+OI 

iITG: Gardening PeriOd';~r~~~;;he residentm~~:~~~_,II:~~_~,~~~\~~~~~~~~: 
,ID~f~~l~~~;~~'~'~~d---···-----m--- il~ 2.92E+OO 

J~~!=.!~;;~~~.~~_~~_i~~~~~ , ~::i~;ime in the on~'year exposure iICO~STANT~days/year) 
! IDefaul t val ue usedm"'m-mm ....... mmm_"_m ......... mm-mm-mmm'm-I~-··--;.~;i:~;·--·' 

'ISFI:I~~o~t:. Shielding-Factorlls~el~~,,~~ f~ctor for_th.:.~esidence jl~~NSTANT~nOne) 
~==================~ 

:I~~~~~!~~~~~:~~~~ .. ............. ..m . . .. .. .,_ .. . .... ...... ........... ....,i I~ . ... ..... ?:?~~=O r... ..........,..i 
i ~~~u~::~g_~_. =~~:;n~o;f"' the~=;,~.~I=~~~AJ\fT(:O~ __ 

!1;;:~~:Io.a<ling_ JII'10o;~t loa~ng. ____j~OJll,l(~ ... :~~E+=._~_. 
ilDefaUIt value u<ed ~ ~~~;~;~:~;~~~:nu~nu~ __ :~=.::::" =~~;:~;;;~;~~~~;~~==dl 
, RFR:Indoor Resuspension . . I · F ResuspenslOn factor for llldoor dust LOGUNIFORM(l/m) 
, actor 

v'""''"'v_ v "'M'NA' ..... ~ _'M"'_" A"'"~ Y""'~A w.w ""~,~ ,,-"'''''" " 

t~u~tv~l~eu,: . _ : ~;;_l~~ . 
:~~~~~~gut~~~~~u~~ .............. , .' Average'dust IOadi~g.~.~.~.~.~.~~.~ .............. II~~~~~~~~~~~:I"r.~? 
le~fa~l~~~alue use~. _ ". ___ ==;:=:::::. :::::_:::::"_::::: __ ========= __ 0::::_ ~~;:; ~::tt ! :~~~~~~ 
:1,~_~!~}n,_~~oE, ~~~!}:~~~!~~ __ ,,_i IA~er:.a?:_?u~~ loa~~~.?in_~?~:~ w •• _ ••• ,: I~E_~!~~.])(g~~ **~2 ___ , ___ "","_" .. _w._ww •. J 
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Daefault value used

PF:Indoor/Outdoor raction of outdoor dust in indorfJNFR (
]Penetration Factor air

Default value used Lower Limit 2.0013-01

____ ____Upper Limit 7.OOE-O1

FCDG: Gardening. Dust !Aeaedust loading while uJovgm*3

[Default value used Foe ii OE0

jUpper Limit 7.OOE-04
VR:Indoor Breathing Rate rethin- rate while indoors IC9STANT(m**3/hr)

DFefault value used -01 ~~ 9OEO

IVX:Outdoor Breathing Ratel Breathing rate while outdoors fCONSTANT(m**3/hr)___
bfutvalue used ______jValue i1.40E+00

R V :at d n n r a h n Breathing rate while gardening O S A T m * / r

F~futvalue used 1__ ______ ___[au .70E+00

IGR:Soil Ingestion Transfer Average rate of soil ingrestion CONSTANT~g/d)

Default value used r~le5.OOE-02

.IU :Dit -Water fDrinlk~ing water ingestion rate ICONSTANT(L/d) ___

IDefault value used ;a- :e 1v .26E±O00

II11:Surface Soil Thickness Thckness of the surface soil layer fONSTANT(m)

Fefutvleused -au .0E-1

[H2Unatuatd ZneThickness of the unsaturated zone fcoNTmOUoS LINEAR(m)

Default value used

Value Probability
3.05E-0OI O.OOE+OO

6.68E-01 4.76E-03
8.11E-01 9.52E-03
9.21lE-01 1.4313-02
9.94E-0l Il.91E-02
1.03E+00 2.38E-02
1.07E+00 2.86E-02
1. 14E+00 3.33E-02
1.21E+00 3.81E-02
1.30E+00 4.29E-02
1.3 1lE+00 4.76E-02
1.32E+00 5.24E-02
1.56E+00 5.7 1E-02
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l.OOE-04 

7.00E-04 
·

':.'.'I.Default valu.e used . Lower Limit 
Upper Limit 

:IY~~!~_~?~~~j~~~~~i.~g!!~~~ [IF.~;:;:~e;;;;;; ••. ~;;;;;;~hi;;;;;; ••• ·;';;;;;o;;;;;;~ •• =:a;;;;;;~e"" •••••• ;;;;;;;= •. ~=~i.;;;;;;~-;;;;;;in;;;;;;d= .. ?;;;;;;.?=~.~::: ...... ;:;: •••• ··;;;;;;·······:::;;--=:i FI~=?;;;;;;.~~;;;;;;~S=-!= • .--~;;;;;; ••••.. = •••... ;;;;;;T""·~.~;;;;;; .•••.• ='r.*;;;;;;3;;;.;;/hr=._=.-);;;;;;· ===== ...... "" ...... """' ...... ' 

., 'I' 
: ,~~~~~_~:.~~._~~_._,.,,_ •. ___ • __ •• _ Mw.__'_' • ._ ____ w .. _._,~ ___ .~~~ ___ , ..... __ w ••• 

:lvx:Outdoor Breathing Rate'IBreathing rate while outdoors :/CONSTANT(m**3/hr) 

IIDefauI~ value-~sed .--.. --- -- . ._.. ~- __ -,,-- il~ - l.40E+~O 

[ ~.~.~~.~.~.~.~.:~:.~ Breathing i Bre~t~~.~ ... ~.~t~ ... ~.~~l~ .. ~~d.~~~.~:... . ........ ! I=.~.~.~.~.~.~(.~.~.'r..~.~~.).......... . .................................... _ .............. . 
!IDefault value _used II ~~I.~._e L70E+OO 

. GR:Soil Ingestion Transfer f '1" '.·.::·: .. ICONSTANT(o~/d) , Average rate 0 SOl mgestlOn v 

'Rate 

il~~;~;~~~ter" ilDn~~;ng~~;~;i~~o;;~i~~~::~~ __ .l 
·I.~.~~~.~~.~ ... ~.:I~~ .. ~~=~._ ... _ .mm .... _....... . ... m_._...... ______ ._ ............. ._ .... m._ . ._ ..... _._ .. I .. ~.m .... ._._m._._. __ m __ ~.:~~.~~.?? ... ._m._ 

!I~!:~~~!~~~~?~~!~i.~~~~~~ ... : IT?:i~~~~~? .. ~t.~~~~~~~~~~?ill~X~~m /S:(?~~T~T~~!m_m_ ........ . . ...... ) 

"Default ~~Iue used [I~ l.50E-Ol 

i ~~::~urated ,,",ne ~:e-=;:=]lcON_~NUOUS L~AR(m) 
: Default value used 

Value Probabilitx 
, 3.05E-Ol O.OOE+OO 

: 6.68E-Ol 4.76E-03 

i 8.lIE-Ol 9.52E-03 

i 9.2lE-Ol l.43E-02 

: 9.94E-Ol l.9lE-02 

\ l.03E+OO 2.38E-02 
, l.07E+OO 2.86E-02 

1.14E+OO 3.33E-02 
l.2lE+OO 3.8lE-02 

l.30E+OO 4.29E-02 

1.31E+OO 4.76E-02 
l.32E+OO 5.24E-02 

l.56E+OO 5.71E-02 
,~v~"~·"v".",, N""=~VWW A'W""'~" ""V'",V'--" 
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.......... ............... ................
1 .58E±00
1.6 1E+00
1 .69E+00
1.78E±00
1 .80E+00
1.8 1E+00
1 .84E±00
1 .87E+00
1 .92E+00
2.04E+00
2. 1 OE+OO
2.11 E+00
2.32E÷00
2.36E+00
2.37E+00
2.39E±00
2.44E+00
2.44E+00
2.45E+00O
2.59E+00
2.63E+00
2.69E±00
2.79E±00
2.8 1E+00
2.90E+00
2.95E±00
3 .07E+00
3.18E+00
3 .22E+00
3.30E±00
3 .34E+00
3.37E+00
3 .44E+00
3.58E±00
3 .62E÷00
3 .66E+00
3.74E+00
3.86E+00
3.88E±00
4. 17E±00
4.26E+00
4.44E+06
4.63E±00
4.87E÷00
5.13E+00
5.18E+00
5.54E+00
5. 83E+OO
5.86E+00

6.19E-02
6.67E-02
7.62E-02
8.57E-02
9.05E-02
9.52E-02
1.OOE-O1
1 .05E-0 1
1.10E-01
1. 14E-01I
1. 19E-0OI
1 .24E-01
1 .29E-01
1.33E-01
1.38E-01
1 .43E-01
1.48E-0O1
1 .52E-01
1.57E-01
1.62E-01
1.67E-01
1.71lE-01
1.76E-01
1.8 1E-0 1
1.86E-01
1.91E-01
1.95E-01
2.OOE-O1
2.05E-0 1
2.10E-01
2.14E-01
2.1 9E-0 I
2.24E-0 1
2.29E-01
2.33E-01
2.38E-01
2.43E-0 1
2.48E-0 1
2.52E-01
2.57E-01
2.62E-0 1
2.71lE-01
2.76E-0 1
2.81lE-01
2.86E-01
2.9 1lE-0OI
2.95E-0 1
3.OOE-O1
3.05E-01
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l.SSE+OO 6.19E-02 

1.6IE+OO 6.67E-02 
1.69E+OO 7.62E-02 

l.78E+OO S.S7E-02 

I.SOE+OO 9.0SE-02 
l.SIE+OO 9.S2E~02 

1 I.S4E+OO I.OOE-OI 

i I.S7E+OO l.OSE-OI 

1 l.92E+OO l.lOE-OI 
: 2.04E+OO 1.14E-OI 
i 2.lOE+OO 1.19E-OI 

! 2.11E+OO l.24E-OI 
,2.32E+OO l.29E-Ol 

2.36E+OO 1.33E-Ol 
2.37E+OO 1.3SE-OI 
2.39E+OO 1.43E-Ol 
2.44E+OO l.4SE-OI 

2.44E+OO l.52E-OI 
2.4SE+OO l.S7E-OI 
2.S9E+OO l.62E-Ol 

2.63E+OO l.67E-OI 

2.69E+OO l.7IE-OI 
2.79E+OO l.76E-OI 

2.SIE+OO l.SIE-O I 
2.90E+OO l.S6E-OI 
2.9SE+OO l.91E-Ol 
3.07E+OO l.9SE-Ol 
3.1SE+OO 2.00E-OI 
3.22E+OO 2.0SE-Ol 
3.30E+OO 2.lOE-OI 

3.34E+OO 2.14E-OI 
3.37E+OO 2.19E-Ol 
3.44E+OO 2.24E-OI 

3.SSE+OO 2.29E-OI 

3.62E+OO 2.33E-OI 
i 3.66E+OO 2.3SE-OI 

3.74E+OO 2.43E-OI 
3.S6E+OO 2.4SE-OI 

3.SSE+OO 2.S2E-OI 
4.17E+OO 2.S7E-Ol 
4.26E+OO 2.62E-OI 

4.44E+OO 2.71E-Ol 
4.63E+OO 2.76E-OI 

4.S7E+OO 2.SIE-OI 
S.13E+OO 2.S6E-OI 

S.ISE+OO 2.9IE-Ol 

S.S4E+OO 2.9SE-OI 
S.S3E+OO 3.00E-OI 
S.S6E+OO 3.0SE-Ol 
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................ ... ....... ............ .--- ...................... .. -...... ...... .......... ... ........... .. ............ ...................... ....... ..... .... -- ................ ....... - .................. .......... --- ................
5.86E+00
5.90E+00
6.06E+00
6. 13E+00
6. 17E+00
6.22E+00
6.3 1 E+00
6.36E+00
6.40E+00
6.46E+00
6.5 1E+OO
6.55E±00
6.60E±00
6.86E±00
6.93E±00
6.95E±00
6.97E+00O
7 .09E+00
7.18E±00
7.35E±00
7.36E÷00
7.40E÷00
7 .43E±00
7 .46E±00
7.59E±00
7.60E+00
7.64E+00
7.87E+00
8. 1 OE+OO
8.28E+00
8.35E+00
8.71IE+00
8.7 1IE+00
8.73E±00
8.79E±00
8.80E+00
8.82E±00
8.85E+00
8.89E+00
8.90E+00
8.99E+00
9.OOE+OO
9. 13E+00
9. 14E±00
9.2 1 E±00
9.3 1 E+00
9.55E±00
9.60E±00
9.63E+00

3.10E-01
3.14E-0O1
3.19E-01
3.24E-0O1
3.29E-01
3.33E-01
3.38E-01
3.43E-01
3.48E-01
3.52E-01
3.57E-01
3.62E-0OI
3.67E-0OI
3.71lE-01
3.76E-0OI
3.86E-01
3.9 1E-0O1
3.95E-01
4.OOE-O1
4.05E-01
4.10EF-01
4.14E-0OI
4.19E-01
4.24E-01
4.29E-01
4.33E-01
4.38E-01
4.43E-01
4.48E-01
4.52E-01
4.57E-0 1
4.62E-0 1
4.67E-0 1
4.71E-01
4.76E-01
4.81lE-01
4.86E-01
4.91lE-01
4.95E-01
5.OOE-O1
5.05E-01
5.10E-01
5.14E-01
5.19E-0OI
5.24E-0 1
5.29E-0 1
5.33E-01
5.38E-01
5.43E-01
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... ...... ................. ....... ~ ........... ...................... _ ....... 

, S.86E+OO 3.lOE-Ol 

! S.90E+OO 3.14E-Ol 
: 6.06E+OO 3.l9E-Ol 
, 6.l3E+OO 3.24E-Ol 

i 6.17E+OO 3.29E-Ol 
6.22E+OO 3.33E-Ol 

i 6.31E+OO 3.38E-Ol 

6.36E+OO 3.43E-OI 
6.40E+OO 3.48E-Ol 

: 6.46E+OO 3.S2E-Ol 

6.S1E+OO 3.S7E-Ol 
6.SSE+OO 3.62E-Ol 
6.60E+OO 3.67E-Ol 
6.86E+OO 3.7lE-Ol 

6.93E+OO 3.76E-Ol 
6.9SE+OO 3.86E-Ol 
6.97E+OO 3.91E-Ol 

7.09E+OO 3.9SE-Ol 
7.l8E+OO 4.00E-Ol 
7.3SE+OO 4.0SE-Ol 

7.36E+OO 4.lOE-Ol 

7.40E+OO 4.l4E-Ol 
7.43E+OO 4.19E-Ol 
7.46E+OO 4.24E-Ol 
7.S9E+OO 4.29E-Ol 
7.60E+OO 4.33E-Ol 
7.64E+OO 4.38E-Ol 
7.87E+OO 4.43E-Ol 
8.lOE+OO 4.48E-Ol 

8.28E+OO 4.S2E-Ol 

8.3SE+OO 4.S7E-Ol 
8.7lE+OO 4.62E-Ol 

8.7lE+OO 4.67E-Ol 
i 
, 8.73E+OO 4.7lE-Ol 

i 8.79E+OO 4.76E-Ol 

, 8.80E+OO 4.8lE-Ol 
8.82E+OO 4.86E-Ol 
8.8SE+OO 4.9lE-Ol 

[ 8.89E+OO 4.9SE-Ol 

: 8.90E+OO S.OOE-Ol 
8.99E+OO S.OSE-Ol 

9.00E+OO S.lOE-Ol 
9.13E+OO S.l4E-Ol 
9. 14E+OO S.19E-Ol 

, 9.21E+OO S.24E-Ol 
, 9.31E+OO S.29E-Ol 

9.SSE+OO' S.33E-Ol 

: 9.60E+OO S.38E-Ol 
i 9.63E+OO S.43E-Ol 

................... ~ ....... 

" 
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9.86E±00
1 .05E±01
1 .07E±01
1.13E±01
1.15E±01
1. 17E÷O I
1.20E+01
1.26E+01
1.26E+01
1 .28E+01
1 .32E+01
1.32E+01
1.34E+01
1.34E±01
1 .36E+0-1
1.37E+01
1 .38E+01
1.4 1E±01
1.45E+01
1.5 1E±O01
1 .52E+01
1.6 1E±O01
1.62E+01
1 .65E±01
1.66E+01
1.69E+01
1 .74E+01
1.82E±01
1.84E+01
1 .84E+01
1.87E+01
1.95E+01
2.01E+01
2.07E+01
2.08E±01
2.17E±O1I
2.24E±O 1
2.27E±O 1
2.29E+0 1
2.29E+O 1
2.40E+0 1
2.47E+O 1
2.60E+O1I
2.65E+01
2.72E+01
2.73E±01
2.76E÷O01
2.77E±01
2.78E+01

5.48E-0 1
5.52E-01
5.57E-01
5.62E-01
5.67E-01
5.71 E-01
5.76E-01
5.81lE-01
5. 86E-0 1
5.91IE-01
5.95E-01
6.OOE-O1
6.05E-01
6.10OE-01
6. 14E-01
6.19E-01
6.24E-01
6.29E-01
6.33E-01
6.38E-01

6.48E-01
6.52E-01
6.57E-01
6.62E-01
6.67E-01
6.7 1lE-0Ol
6.76E-01
6.8 1lE-0O1
6.86E-01
6.9 1 E-0 1
6.95E-01
7.OOE-O1
7.05E-01
7.10CE-01
7.14E-0OI
7. 19E-01
7.24E-01
7.29E-01
7.33E-01
7.38E-01
7.43E-01
7.48E-0 1
7.52E-01
7.57E-01
7.62E-01
7.67E-01
7.71E-01
7.76E-01............. .. .......... --........ ..... -- - ................. ..- ........... ..... ............ .. - .......... .... ...... ........ .... ................... ... ........
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,9.86E+OO S.48E-Ol 

l.OSE+Ol S.S2E-Ol 

l.07E+Ol S.S7E-Ol 

1.13E+Ol S.62E-Ol 

: l.lSE+Ol S.67E-Ol 

1.17E+Ol S.7lE-0l 

l.20E+Ol S.76E-Ol 

1.26E+Ol S.8lE-Ol 
. l.26E+Ol S.86E-Ol 

l.28E+Ol S.9IE-Ol 

l.32E+Ol S.9SE-Ol 

l.32E+Ol 6.00E-Ol 

l.34E+Ol 6.0SE-Ol 

1.34E+Ol 6.lOE-Ol 

l.36E+Ol 6.l4E-Ol 

l.37E+Ol 6.l9E-Ol 

l.38E+Ol 6.24E-Ol 

l.4lE+Ol 6.29E-Ol 

l.4SE+Ol 6.33E-Ol 

l.SIE+Ol 6.38E-Ol 

l.S2E+Ol 6.43E-Ol 

1.6IE+Ol 6.48E-Ol 

1.62E+Ol 6.S2E-Ol 

1.6SE+Ol 6.S7E-Ol 
1.66E+Ol 6.62E-Ol 

1.69E+Ol 6.67E-Ol 

1.74E+Ol 6.7lE-Ol 
1.82E+Ol 6.76E-Ol 

1. 84E+O1 6.8lE-Ol 

1.84E+Ol 6.86E-Ol 

1.87E+Ol 6.9lE-Ol 

i 1.9SE+Ol 6.9SE-Ol 

2.0IE+Ol 7.00E-Ol 

2.07E+Ol 7.0SE-Ol 

2.08E+Ol 7.lOE-Ol 

2.17E+Ol 7.l4E-Ol 
2.24E+Ol 7.l9E-Ol 
2.27E+Ol 7.24E-Ol 

2.29E+Ol 7.29E-Ol 
2.29E+Ol 7.33E-Ol 

2.40E+OI 7.38E-Ol 

2.47E+Ol 7.43E-Ol 

i 2.60E+Ol 7.48E-Ol 

: 2.6SE+Ol 7.S2E-Ol 

• 2.72E+Ol 7.S7E-OI 

i 2.73E+Ol 7.62E-Ol 

, 2.76E+Ol 7.67E-Ol 

12.77E+Ol 7.7lE-Ol 

2.78E+Ol 7.76E-OI 
........... -.... ~ ......... " ....... 
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................................ --- .............
2. S0E+O1I
2.86E+0 1
2.94E±01
3.01E+01
3 .03E+01
3.06E+O1I
3.08E+01
3.11 1E±OI
3.17E+O1I
3.17E±01
3.17E+O1I
3.22E+01
3.39E÷01
3.48E+01
3.54E+01
3.60E+01
3.68E±01
4.03E+O 1
4.07E+01
4.24E+01
4.29E+0 1
4.42E÷O 1
4.72E+01
4.97E+01
5. 12E±01
6.1 3E+01I
6.19E+O1I
6.23E+01
6.3 2E+O1I
6.59E+01
6.73E+01
7.47E±01
7.92E+01
8.12E±O1I
8.28E+01.
8.47E±O1I
8.96E+01
9.47E+O 1
1.08E+02
1.13E+02
1. 15E+02
1 .42E+02
1 .77E±02
1 .78E+02
1. 80E+02
3. 16E+02

7.81lE-01
7.86E-01
7.91E-01
7.95E-0 1
8.0OE-01
8.10E-01
8.14E-0OI
8.19E-0OI
8.24E-01
8.29E-01
8.33E-01
9.38E-01
8.43E-0 1
8.48E-01
8.52E-01
8.57E-01
8.62E-01
8.67E-01
9.71E-0I
8.76E-01
8.81lE-01
8.86E-01
8.91lE-01
8.95E-0OI
9.OOE-O1
9.05E-01
9.10E-01
9. 14E-01
9.19E-0O1
9.24E-01
9.29E-0 1
9.33E-01
9.38E-01
9.43E-0 1
9.48E-01
9.52E-0 1
9.57E-01
9.62E-01
9.67E-01
9.71lE-01
9.76E-01
9.8 1E-0OI
9.86E-01
9.91lE-01
9.95 E-0 1
1 OOE±OO

IN1:urfce oilPorsit orsity of the surface soil layer DREDnne)
eDSouil Porosit
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: 2.80E+Ol 
.. 2.86E+Ol 

2.94E+Ol 

3.01E+Ol 

3.03E+Ol 

3.06E+Ol 

3.08E+OI 

3.11E+Ol 

3.17E+Ol 

3.17E+Ol 
.. 3.17E+Ol . ,3.22E+Ol 
.. 3.39E+Ol 

3.48E+Ol 

3.S4E+Ol 

3.60E+Ol 

3.68E+Ol 

4.03E+Ol 

4.07E+Ol 

4.24E+Ol 

4.29E+OI 

4.42E+Ol 

4.72E+Ol 

4.97E+OI 

, S.12E+Ol 
6.13E+Ol 
6.19E+Ol· 

6.23E+Ol 

6.32E+OI 

6.S9E+Ol 

6.73E+Ol 

7.47E+Ol 

7.92E+Ol 

8.12E+01 

8.28E+Ol. 

8.47E+Ol 

8.96E+Ol 
9.47E+Ol 

1.08E+02 

1.13E+02 
, l.1SE+02 

, 1.42E+02 

i 1.77E+02 

. : l.78E+02 

i 1.80E+02 

i 3.16E+02 

7.81E-Ol 

7.86E-Ol 

7.91E-Ol 

7.9SE-Ol 

8.00E-Ol 

8.l0E-Ol 

8.14E-Ol 

8.l9E-Ol 
8.24E-OI 

8.29E-Ol 
8.33E-Ol 

8.38E-Ol 

8.43E-Ol 
8.48E-Ol 

8.S2E-Ol 

8.S7E-Ol 

8.62E-OI 

8.67E-Ol 

8.71E-Ol 

8.76E-OI 

8.81E-Ol 
8.86E-Ol 

8.91E-Ol 

8.9SE-Ol 
9.00E-Ol 
9.0SE-Ol 

9.lOE-Ol 

9.14E-Ol 

9.19E-OI 

9.24E-OI 

9.29E-Ol 

9.33E-Ol 

9.38E-O! 

9.43E-Ol 

9.48E-Ol 

9.S2E-Ol 
9.S7E-Ol 
9.62E-Ol 

9.67E-Ol 
9.71E-Ol 

9.76E-Ol 

9.81E-OI 

9.86E-Ol 
9.91E-Ol 

9.9SE-OI 

l.OOE+OO 
.•........................ - .•.....•............................................•. _ ..•............................................•......•..............•..........•• ···············jr· .. ··;;:;: .... ·;;::· ;::;; .. :::;: ... :::;: .... ::;:: ... = .... = ... =. ======== 

11~!.=..§~E~~.~~ .. §?i~ .. :t:>?~?~~!y .......... ll~?:?~i~?'. .. ?r.t?~.S~:~~~=~?i~.~~?'.=: ............. I.~~~I:Y.~~.~~.??=2.. ....................................................................... . 
, ••• ~ •••• ¥ .. - .... ,,-•• --~~ •• - .~ ~.~ .. ,: 

il~.e~~.Ult ~alu~~~.~~. ...................... .. ...... ' .. "'" ...................... " .. J.... .. ..... __ ................... _ .. 
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N2:UnstPoaosiZon of the unsaturated zone DERIVED(none)
fPorosity ool

[lDefault value used

[F1:Surface ~ ~ -,SS SolStrto aturation ratio of the surface soil \oe

turati o il zoneaio sauae DERIVED(none)

JF2: Unsaturated Zone Saturation ratio of the unsauae

Daefault value usedto________________

jIFLý FL:L~nfiltration Rýate Ietrý infiltration toaquifer DERTVD(m/y)

IICST:SolCl~assification ISSsoil classification ID DISCWRETE CITMT ATIVET(none)P

Default value used

Value Probability
L.OOE+OO 1.OOE-04
2.OOE±OO 1.34E-03

*3.OOE±OO 1.06E-02
4.OOE+OO 2.5 1E-02

*5.OOE÷OO 6.17E-02
6.OOE+OO 1.09E-01
7.OOE+OO 1.62E-01
8.OOE±OO 2.12E-01
9.OOE±OO 2.85E-01
l.OOE+O1 5.l1OE-O 1

*1. 1OE+Ol1 7.58E-01
1 .20E+01 1.OOE+OO

aieporosity value within the
~NDEV:Porosity Probability ~ iinfrti oltp NF (none)

Default value used [Lower Limit O.OOE+OO

U-prLimit L.OOE+OO
KSDEV:Pereability Reaiepermeability value within [NPiv~oe

Probability _______ the distribution for this soil type ____ ______

IDefault value used [Lower Limit O.OOE+OO
Upper Limit 1.OOE+OO

BDEVParaeter"b" Relative value of 'b" parameter
within the distribution for this soil LNFR~oe

Probabilitytye______________

[Default value used FLower Limit O.OOE+OO

.. ..... ------ Upper Limit 1 .OOE+OO

[AP.1ate.. Application Rate FTtlwtrapiainrt n CONTINUOUS LINEAR(m/y)
L~cultivated area

DBefault value used
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!=t::~~~~~~~n~]~ERIV:~on~_ 
,IDefault value used _,, __ ,_, __ ,,_,_,_,_,_ _ ......... _ ..... i;=t =_= __ =.~= __ =_=_=.~=._========= 
il!~'~~~~~~~~~~~~~:~;~~~~~~:f:;~;:t~~~~:t~~~~t:~~:_~::C~m:~i~ __ j I~~_~~~~~~~_~~ ___ _ ................................................ j 
ilDefault value use~ _____ , _______ ... ___ II ___ _ m' 

F=====================I 

'~~;~r.~~;;~~~~~_~~:: : ;;~~~~i~~~~~i~~~t~~ ~~~~t_~~~ted:I~:~~~:~~~~? ______ ._ 

!IDef~ult value used ., __ ,__""'... __ !;::t = __ =_=. ============="' 
iIINFIL:lnfiltJ;ation Rate IINet rate of infiltration to aquifer IIDERNED(mly) 

il~~~ii~~~~lSc~~~;'~~;~~~~~=:I;::~=.i=~.=~_=~=,_-=I=_~=-~=:~= .. ~~=',-=_!!=-~~=· __ ~= __ -_~=_-_~IVE=== __ -=._~=-;=?=;.~=.-!=,,=~,=~,_=-
i Default value used 

.-

, 

, Value 
. 1.00E+OO 

2.00E+OO 
: 3.00E+OO 
, 4.00E+OO 

, 5.00E+OO 
. 6.00E+OO 
: 7.00E+OO 
: 8.00E+OO 
i 9.00E+OO 

1.00E+Ol 
1.10E+Ol 
1.20E+Ol 

Probability 
1.00E-04 
1.34E-03 
1.06E-02 
2.51E-02 
6.17E-02 
1.09E-Ol 
1.62E-Ol 
2.12E-Ol 
2.85E-Ol 
5.lOE-Ol 
7.58E-Ol 
1.00E+OO 

__ '~_ .•. ""v~ . . ~ 

!I~~~:~~~~~i~~~~~.~:~~~~~~ J~~~~~~~~~~~~~;;t~hi~~!.;~l~;;.~~t~eJ I~ .. o~_~n~~~?._. __ . ___ m 

!lDec,"" "Iue used 

! KSDEV:Permeability 
, rrobabilit~ 

1· ____ .. _-

:IDefaUlt value used 

, Lower Limit 
, Upper Limit 

. O.OOE+OO 

1.00E+OO 

, Relative permeability value within .",:i.I_UNIFORM_ (none.) 
: the distribution for this soil type 
'---'-"""""--'-'-==:::::::::::;:====================1 
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Value Probability
6.07E-01 O.OO13+00
6.10-13 4.62E-O

6.35E-01 4.7613-01
7.62E-0OI 5.40E-0O1
8.89E-01 6.2913-01
1.02E+00 7.0513-01
1. 14E+00 8.04E-01
1.27E÷00 8.79E-01
1.40E÷00 9.4 1E-0OI
1.52E÷00 9.8213-01
1.65E+00 9.98E-01
1.7813+00 1.OOE±OO

[I1R:Lrrigation Rate Annual average airriation rate [CONSTANT(L/m**2-d)

IDefault value used Vue1.29E+00

RHO1:Surace SoilDensity ulk density of soil in the surface[DRV ( i)
_ _ _ _ _ _ _ _ _ _ ~soil layer_ _ _ _ _ _

DF -ault value used

IRI02:Unsaturated Zone Buk density of soil in the[D rEDg)
IDensity unsaturated zone I________________
[Default value used

SoilSatuatedpermeability of the
atl:Surfaie Soilac soil layer [EIE~msc

[Default value used _________________________________________________

[VDR:Volume of Water ~Volume of water withdrawn for [OSATL
Consumed ~consumptive useI

.rBefault value used Value 1.18_0

~Pod o Waer n Volume of water in the pond CONSTANT(L)'

FDefault value used Value 1.30E+06

:AR: Cultivated Area .1,rea of land cultivated 1 DERIVED(m *2)

[Dfault value used f_ _ _ _ _ _ _
Isl:SilMosture Content oisture content of soil fEvDnone)

[Defalt vlue sed

fTTG:Gardening Period Ea tim~e in gardening, peCONSTANTdy
FDefaut value used .1Vle.OEO
TD:rinkiing-water Drinking-water consumption CNTN~as

cnsumption perio period

D2efault value used [Vle3.65E±02
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• Value Probability 
6.07E-Ol O.OOE+OO 
6.lOE-Ol 4.62E-Ol 
6.3SE-Ol 4.76E-Ol 
7.62E-Ol SAOE-Ol 
8.89E-Ol 6.29E-Ol 
l.02E+OO 7.0SE-Ol 
1.14E+OO 8.04E-Ol 
1.27E+OO 8.79E-Ol 
1 AOE+OO 9AIE-Ol 
1.S2E+OO 9.82E-Ol 
1.6SE+OO 9.98E-Ol 
l.78E+OO l.OOE+OO 

i@if~~l~~~l~~~~~d-'_"m ......... --,---- '''''' --" i I ~ 1:~8~=~';" _ -- ._----_ .... . 

! ~~~: Volume of Water in i Volume of w"'"' in theP~,JCONST ANT(L) 

11?:~~~I~~~I~:~~~~,____,_. . .__, ______ I~ 1.3?~:t:?~, __ 

; 
i 

II~R:Cultivated Are~ JArea.?f_l!lnd cu~~~~ate~_ ,~'_," ___ ~.,m _,~I~=E=R=IVE==D=cm=,=~'=r.2=)=======::::::1 
i[D~faUIt .~alue used . . .. _,. _____ ~,_~~ .. ):=I"=-="::::-=============H 

'1~~:Soil Moisture Contentil~?i~~~r~_~?~~~~t?!~?ilm m .. mmm_ .. mm!ll?~13r.Y~l?(~?~9" .. J 

!l~~i~~;P::d~ !~ota~ ti~~;~ JIcON~~- _,=_,_m _~_.~ 
·I?:r.~~lt~~l~~~~:? ......m .. ... .mmmmm _mm.,I~ .... m .. 9. OOE+O 1 ....... m . .._,_, _ m' 

i TD:Drinking-water : Dri?king-water consumption :ICONSTANTCda s) 
; consumption period perIod • Y 

iID, .. ,e,f .. ,a,.u ..... It v ... alu .. _e.,.u._s~d,·-, . ,'... --~ -oo--'.m. ___ 'M.,.m _____ • 1~·'I--------'-~~6~E+02 --------" 
. , . •. m .... ... ...... __ """_. __ ,m •• " __ ..... , .,"'_mm ....... m.' __ ._.~ .. ~.~.,"m.m,... ___ 'm ___ m''''_' 
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LZHV(I)Holup erid: (HolduP period for leafy vegetables CONSTAN(days)
Leafy_____________ __

[Default value used L Value

~ fHoldup period for other vegetables CONSTANT(days)

FDefault value used Val~ue 14E0

7THV(3):Holdup Prod:

fT11:odPPro: Holdup period for grains :(ONSTANT(days) ___

THA(1):Holdup Period: Holdup period for ef[OSTNlas
B e e ._. ._.........._............_....._..........

jDefault value used 1___ au .40E+01

THA(2:Holup Peiod: Holdup period for poultry CONSTANT~days) ___

[Default value used Value+ 1

~TLA(l):Hllodup Period: Hlu eidfrml CNTN~as

~1~Is(4:HoduPPerod Holdup period for begg (CONSTALNT(days) _____

bFaefault value used Valule 1.0O1E+01

[TGA():Growing Period: [Mnmmgoigprofrley OSATd

GV(2):rowHoldg Peio:eMiimum g orown perodufory ote OS T(days)

PDefultrvleusdy-- au

[Dfutvalue used -Value 9.OOE+Ol

ITGF(3):GHoldug Period: [Minimump rwn period for mikONSTANT(days)

FeefauForague forag conume by bee cattle0

155

: ~!y~3):Holdup Period: ! Holdup period for fruits .................................iI~~~~~~~~~~~~~.. .. 
·IDefault~~I~~~~~d· ............................. ;I~ .... ~:~?E+Ol ... _.. 

! THV(4);H.;id~~P~ri~ i H~l~:~~='od foc g<,;n:-l~~~(d~yS) 
i Grains 

I THA(4):Holdup Period: : Holdup period for e~~~-···-----II~ONSTANT .... (days) 

! Eggs ~=="'=========;I 
'IDefault value used --··.·.--.----·~it~~l~~ ...... ____ l:??~~??m. 

i TGViiiG";';;;;;g P~;i~d: . ~;::~l~t~~ing pmod fodeafy ICONST ANT(days) _. __ __ . _ 
il~:~;'-~~;;;~·~;~d- - -- -- il~alue 450E+Ol 
'TGV(2):Growing Period: ! Minimum growing period for other IICONSTANT(dayS) 

: Other vegetables : vegetables . __ '~. =====_=========j..i
l 

!:!~~~:;:;~iOd :j==u=~~~p~:o~I~~~~~~:~ _ 

! ~~:~):Growing Period: i ~:%~um g<owing p«iod foc ,[CONSTANT~YS~ __ _ 
i I~=~~~lt~~l~=~~m:~__ .... ____________ m ____ .. ... .. ____m____m __ m __ .m.: I~.__?:???+O 1 

! ~~~~~~~~;Wing Period: .. 1~;;~~~:n;~~~f:~;:c~~le j=~:TANT~ 
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Dealtvlu sed Vue 3.OOE±O1

TGF(2:Growng Peiod: Minimum growing period for DEVDdas

,ITGF(2): Growing Period: ~nmumc groin peid o
P owlr Forage jfor~age consumed by miulktryRVD~as

Default value used

TGF(4):Growing Period: 7Min'imum growing period for
Layer Hen Forage oforage consumed by mlaye hens DEVDdys

jDefault value used _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _f_ _ _ _ _ _ _ _ _ _ _ _ _ _

!TGG(1): Growing Period: i nimum growing period for
ste e Frg oraed ri consumed by baer efns SAN~as

IDefault value used

rTGG3).rowno Prio: Mnimum growing period for
I ~ tred grain consumed by melk DERIVED(days)

ilkf Cow Grain cw

[Dfut au sed ______0

[G()Growing Period: rinimum growing period for
stoed ran cnsuedby aye ~DERIVED(days)

Pe owlr Hrayin stored brayn consumed by beefucttlry SAN~as

IDefault value used __ ___ 
_ __ _ _ [V l e45 E O

TGH(2):rowing eriod:Minimum growing period for rDVEdas

TGH(3):Growing, Perid Minimm grwingperidfo
Milk Cow Hay ~~stored brayn consumed by milk cw EIE~as

f5efault value used - -

TGH(4):rowing eriod:Minimum growingg period for DEIDdas
Lae enHystored hrayn consumed by layer hens E~dys

De~f~ault value usedH

JTGV(1):nGrowiong Feraion. inteceptowng fracion forlef FO(ne
4 4TNTdas
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ll~~~~~lt~~l ~=~~~~.. ....... .................................. . ................... ... ........ . ...... .....Iy~!~=... ...... ~ .. O?~:-?~ .. 

; ~::.~~:~or:a~~ngperiOd : ; ~;~~~~~n;~~:~~:~~~f~~~..j~~~~~~ .. ~ .. C~a~~? ............................. .. 

,I~efa~lt ~~lue US~d.__---.. - .. --· .... - .... ====i~t============== __ 

:~~:::::G=il:::::!::.::(:::~:::)o::::~=~:::o::::::=r~=ng=g=e=p=e:::::r=io:::::d=:==:=::::r~:::::or:::::i~=~m=e=~=~::::.n;:::~=~:::::::~n::::~::::y::::pe=:u~~~=;--:;~ .. ~-;-s-.-.... -..,:I~~~~~~~C~~~~) ............................................................... . 

'IDef~~~~~~;~~use~ .,! ;::1. =========.= .. -====;;::;----------'--:1. 

i TGF(4):Growing Period : Mi~mum «'owing pe,iod fo, : I DERIVED (d,ysi 

i Layer !I~ Fora_g~ _. ____ fomge consumed by laY",he~_s __ ,.,'1 F"'::::" === .. = ..... = ... ,.= .... _=-... = .... = .. =. =====-=-==_"";'1 
'IDe~~ult value used . _ .. mm ........ .. 

i ~~~~~~w;~:~i:~~---'~~~~~:~~:i;~~'~~~J;::I~:::: .. ~:::;:RI= ..... :::::: .. ~:::::: .. ~:::::: .. ~:::: .. :::::: .. ~:;:;:::::~ .. ::::s·~:::: .... ==·::: ...... ::: .. ·:::·, .. ::: .. _ .. = ...... =, .. ·= .. ___ iI 

il~ef~~l~ v~~e use~_.m" __., ... __ ............. i~I. .. ':::::'m.==============1 

. , Minimum growing period for il 
,TGG(4):Growing Period: , stored grain consumed by layer I,., DERIVEDCd.a_._y .. ,~) 
! Layer Hen Grain : hens___ .. ' 

i TGH(1):Gr;.;i~;Pe;:;~d: '.'. Msto~rn"e~i~:y' ~::~~:~~i~y~~:~j:~~t~J.il~ONsTANTCdayS) ........ ~ 
, Beef COW H~X .. , .... _ . 
j.~I?~e~f~:u~i~·~··;;;·~·~~i~·~~~ .. ~~.~~e~~~ ___ =m __ :::: .. _ .. ====:=::==~I' . ""===~J~-_~~m_:: .... "~~~.()~:~~ .. _~, __ :=~ _____ ! 
, TGH(2):Growing Period: ' Minimum growing period for IIDERIVEDCdayS) 
i Po~~~y Hay , stored hay consumed by poultry: . 
iIDe"fa~~~,value u~e~ .... , .. _ . .. '-·" .. '--'-----~ir:=·=---=""=' .. ===:::: .. === .. ,=_,=., .. ,=''''=, =,= .. ===: 

i TGH(3):Growing Period: .. Minimum growing period for !"IDERIVEDCd., ay~) 
, Milk Cow Hay i stored hay consumed by milk cows :====== ...... ::;: .. ========; 

[IDefault value used ;:::========"" ... "" ...... "", .... "" ..... "" ..... "" ...... _" ... _ .... --,1;:01 ==::::.::: ...... ::: ...... ;::; ...... :::;: ...... ;::; ...... ;::; ...... :;;: ... ,':::: .... "" ....... ::::: ..... ::::: .... ::::: .. ::::: .. ::::: .. :::::.:;::; .. :;::; ..... :;::; ...... :;::; ..... :::='-1 

: ~~;~~;;~g Perir:~- i ~~~;;~; ;"n:~~';~~~~":"' il;:o.~::::: .. ~:;::;~::::: ...... :::::.~::::: .. ~:;::; ... ~:::::(::::: .. ~""'a;:;:~s""?::::. .... :::::. ===:::::.::::: ...... ::::: ...... ::::: ...... ::::: ...... "" ...... ;;;;;; ...... ;;;;;; .. ~I 
:l~~::::: .. ~::.::a:::i;;::i:::::;::::::'i:::::~:;::;~'::::: .. ;,:::::;:::::::::::::::::: .. t:::;i=?=:~=,,?= .. :::::r_:::::a:::::~=:ti=?::::;; .• ~::::: .. ,cII .. :::::~t;;;;;;::~"":;:;:;:: .. ;:;:;::£"':~~;::;:.~ .. .:;:;~.,"::!~:::::_;=,~.":'t!;::;:~n:::::· •• ~=::!o:::;_;~j=~a~;:"'y=::::: .. --,='l~_~~(non~i=:=_ 
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IDefault value used LowerrLimi l.OOE-01
Uper ii 6.OOE-O1

'RV(2): Interception Fraction! FInterceprion fraction for other UNFR noe
Ohrvegetables _________;et_______

I~fault value used Lower Limit l.OOE-01
IUpper Limit 6.OOE-O1

~RV(3): Interception Fraction.~treto rcinfrfut NFR~oe

Default value use Lower Limit 1.OOE-01
_____________________ ____________________ Upper Limit 6.0013-01

rain Fato[Interception fraction for grains [INFRM(none)

[Default value used [Lower Limit 1.OOE-O1
I ___________________ ___________________ jUpper Limit 6.OOE-O1

. ......... ... ....... ......... ......... ....... ........ .........[I .......... .........

fRF(l): Interception Fraction "nterception fraction for beef cattle INFR~oe
Beef Forage forageI________________

[Default value used . Lower Limit 1.OOE-01
_________________________________Upper Limit 6.OOE-O1

RF(2): Interception Fraction: Intereption fraction for poultry [EIE~oe
Poultry forage forage

Default value used___________________[______________________

RF(3): Interception Fractio Interception fraction for milkco
Milk Cow Foragye forageDEVDnoe

I~eaul vaue sed

ýRF(4): Interception Fraction Interception fraction for layer hen [E1E(
Layer Hien Foaeforage

.[Default value used

[RG(1): Interception Fr ci n Itreption fraction for beef cattlenne
I:Beef Cow Grain grainUNFR noe

Default value used [Lower Limit 1.OOE-01
____________________________________Upper Limit 6.00E:130

RG(2):Interception Fraction Inerception fraction for poultry fEIE~oe

Poultry Grain 0grain

[Default value usedr.

RG(3): Interception Fraction. Interception fraction for milk cow [EIE~oe
Milk Cow Grain grain _____ x

1.D .e..f a u+I+t -v .a. I-u me u .se +d .. . I ...- .. ....
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, 
............................ _ .......... -

.:','. 
':".I .... Defa.u lt value used 

. Upper Limit 
I Lower Limit 

~===~=''''lF======-':. ,_._0"'"'''._'.''''' 

1.00E-Ol 
6.00E-Ol 

1.00E-Ol 
6.00E-Ol 

: RV(4):Interception Fraction! Interception fraction for grains ·IUNIFORM(nOne) 
.. :_ .. Q..::~i.~~ ........................................................................... ! ............................ _ ............... , .. ,._.................. . ....... " .. : ........................ _.... " ........ _ .................................... ___ ... ~, .................... , ..... ,. 

!·~ID~e:;f~a,;ul;t::::v,;al:.::u:.::e:.::u:::se:::d======~======= .... :.:: .... :.:: ..... :.:: ...... :.:: ....... ::::, ... ;:;: .... "-..... "'-.. -.. -" ..... -.. ,l.~;~:;~:;; ................. , .. ,~:~~;~~~, ... __ 
! RF(i)-;r;;t;r~~;tion Fraction . ~~,o~:;:~·f'"CtiOn fm b"f c,ttle .'I .. LJNIF_ ... ORM(none) 

: : Beef Forage ""F-'=-===========;1 

: .•.

•. : ':IDefaUlt value used I Lower Limit 1.00E-Ol 
6.00E-Ol . Upper Limit 

!RF(2):Interception Fraction: Interception fraction for poultry ;IDERIVED(nOne) 

':!>._~~~~~Yf~~::lg~....... : forage ............... :,:.: ... :;;: ...... ::: ...... ;;:;,; ....... ;:;: ..... ;:;: ....... ;;:;,; ...... ;:;: ...... ;:;: ...... ::: ...... ;;:;,; ....... ::: ...... ;;:;,; ..... ===-___ _ 
,IDefault value used. ,I __ ._ .. _ .... _ ... _.~ ____ ~ ..... : 
'RF(3):Interception Fraction Interception fraction for milk cow .',.I.D. ~RI ...• VE... .D(nOne), 
: : Milk Cow Forage forage ............. . ............. ' ••.. 

'IDefault value used!!. . . .... ....................... . .. , 

! ~~~::~i~~Z;.F~~~tion I :~::;:~;~n frac~~I'Y" hen :IDERrv:~~On~)~ __ .... _ ..... ___ ..... _.: 

:I~.~ .. f~~.~~ .. ~ .. ~l ~~.~.~~~ ..... , ................ , ................... ,................................., ....... , .. , .............. , ...... , ..... , ..... . ....... 11......... ...................... .. , ... , ......... , .. , ................ , .... ,., ............ , ................. . 

• ~~e~fu::r~;~:~~~::~nl ~:~cop~:nfr:: fo, bcd cottle. ;:cl~;:;: ..... :.:: ...... ::: .. ~::: .. ~;:;:~;;:;,; ...... ;:;: ....... ;:;:(n::: ... ~;:;:::.::~)= .. ==;:;: ...... :.:: ....... "" ...... ;:;: ....... -::-...... -:-....... _ ... _ ... _ ..... _ ....... j .... 3
1 

! ..... ·, .. ID.e. fault value used i Lower Limit 1.00E-Ol 

___ :~U~p~p~er~L~i~rru~·t~== ... ;;;;:; ... =~ .. =:~=~E=_ ... -=_O=1===;1 
i!=R==G=(=2=) :=I=n=te=r=c=e=p=t=io=n=F=r=a=c=t==io=n=!7I=n=te=rc=e=p=ti=on=fr=a=ct=io=n=f~o=r :::::P=ou~l=tr=y=-=-[.i.IDERIVED.( ... none) 

! : Poultry Grain J~:ain 

'IDefault value used ...... il:= ... =======:;:: .. ;c;:. :;:: ..... :;;;,; ..... ;:;: ..... ;:;: ...... :::; ..... ;:;;;;.,,=_ .. _ ..... _ .... , ... 1 

i .. RG(3);i~t~~c~~t.i~~F;~ction' I~~~;~~;~~;~ fraction for milk cow .. i.IDERIVED(nOne) 
': Milk Cow Gram _:gram , ..•... __ ' . _ 

'IDefault value used 
: ................................ u ••••••••••••• u •••••• " •••••• uu ••••• u.u .............................. u. 
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fRG(4):LInterception Fraction: [Interception fraction for layer hen[EI D(

jLayer Hen Grain ~ grain.-

Default value usedI

RH(2): Interception Fraction. [Interception frcinfor bef-atl
[:Poltr Hayfration poutry DERI'VED(none)

Milk Cow Hyhay

D~efault value used

.ýRH(): Interception Fraction, hayrepio fraction for polaryerhnjE1E oe

Leafyr for rhma y

IDefault value used

Valuel Probabilitd

n .0±OOOEO

JRH4):Inercptin raciomInercptin racionfo laer e 1E+OO 1.60E-0
LayerO HenOHay-ha

2.76E+OO valueEuse

C.EONTNOU 4.36E-02,we

2.7013+00 6.0039 00
2.791E+00 1.60E-03

2.76E+00 1.7613-02
2.78E+00 4.36E-02

2.80E+00 8.48E-02
2.82E+00 1.56E-01

2.85E+00 2.5713-01

2.87E+00 3.64E-0OI
2.89E+00 9.99E-O1
2.91E+00 6.39E-01

3.1EOOE0 9.60E-0OI

3.13E+00 l.OOE+00

YV(2): Crop Yield : Other Crop yield for other vegetables fCNIOULNERkwe

158

R G( 4 ):Interception Fraction' lote'''ptioo fr:ti~~ fO; ;ayo< h~~I~~RI\'l3~(~OOe) . 

I~~;~a~~~ra!n. .-' ,,"0 -.. - .. -----J[F=_-=".= .... = .. -=.-=.:::::-.. = ... ::::.;. ... "" ... = .... :;;:: .... :::::" == ... "" ... = ..... "".~·"".~= .. ·~=·_=·.'";;;;;; •.. ""'._I 

i RH(l):Interception Fraction! Interception fraction for beef cattle : ..• /DERIVED(nOne) 

: : Bee~S:o~ Hay ! hay '-::::============ 
IDefault value used...Jr ..... 

i ~~~i~~~;~o~~;~~~~,~e~~, pooltrYII~~v=~(OOO~ ___ .. 
. ....... .i 

il~~~~~l.t~~~~~~~~~............... ....... . .. . ....1
1

;:::1 .. :::::. ========= ... :;;:: ...... = ...... ;..;;. .... _ ... _ ..... _ ..... _ ...... -;. '1 

i RH(3):Interception Fraction, Interception fraction for milk cow . DERIVED(none) 

: : Milk Cow Hay . hay .... _......_ .............. _....1 .... " ........ _.. .............................. _ .... " ... . 
iID~f~~i~ valu~·~~~d·· .. - .... ··· .. ··· .... · .... ';=1 ==========. ::::; ..... =.,::::_:::;: •.• =_ .... J 

i RH(4):Interception Fraction: Interception fraction for layer hen ./ RIVED( ) 

i : Layer Hen Hay . hay i D~..._ n.~n~. 

!IDe~a~~~v~~~_ used 'F1 =:::;:.===:::::::::::::.====~== .. -=-.= ..... =--=i .. 1 

I 
'jCONTINUOUS LINEAR(kg wet : YV(l)'Crop Yield' Leafy [ Crop yield for leafy vegetables : wtim**2) 

...:......... ...... . .....................;::: ... = ..... = ...... = .... = ...... = ..... = .... = ...... = ...... = ..... = ..... = .... = ...... = ....... = ....... = ....... = .... = ..... = .. ···=····= .. · .. ·=··1 
, Default value used 

Value Probability 

2.70E+OO O.OOE+OO 

2.7lE+OO 1.60E-03 
,2.74E+OO 6.00E-03 

.2.76E+OO 1.76E-02 
, 2.78E+OO 4.36E-02 

2.80E+OO 8.48E-02 

2.82E+OO 1.56E-Ol 

2.85E+OO 2.57E-Ol 

2.87E+OO 3.64E-Ol 
· 2.89E+OO 5.00E-Ol 

i 2.9IE+OO 6.39E-OI 

12.93E+OO 7.46E-Ol 
· 2.96E+OO 8.42E-OI 
· 2.98E+OO 9.09E-OI 
,3.00E+OO 9.60E-OI 
, 3.02E+OO 9.84E-Ol 
· 3.04E+OO 9.94E-Ol 

.3.07E+OO 9.97E-Ol 
, 3.09E+OO 9.99E-Ol 
[ 3.llE+OO 1.00E+OO 
! 3.13E+OO l.OOE+OO 

! 3.l5E+OO 1.00E+OO 
========== ...... = .... -=.= ..... =.~ .. ~= ..... =.-.. ::::: ... ~.=~~~==~~~~~~~=~~~ ................................... ;:::. .................................. _. ';=j =.= ..... = ...... = ...... = .... = ..... = ...... = ...... = ...... = ...... ;;;;;; ....... = ..... = ..... '=="---='lj~ ! CONTINUOUS LINEAR(kg wet 

l ::V~2~:Cr~~:i:~~_~._.?ther._ .J Crop yield for other vegetablesj wtirr::*2) _ ... _'_'..' 
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..................................... ................. ... ............................................... ........ .......... ........... ..................... .......... ................... ....... .......... ......... ...
Default value used

Value
2.26E±00
2.29E+00
2.30E+00
2.3 1 E+00
2.33E+00
2.34E±00
2.35E±00
2.36E÷00
2.38E+00
2.39E+00
2.40E+00
2.42E÷00
2.43E+00
2.44E±00
2.45E+00
2.47E+00
2.48E+00
2.49E+00
2.5 1lE±00
2.52E±00
2.53E+00
2.54E+00

Probability
O.OOE+OO
8 .OOE-04
1 .20E-03
6.40E-03
1 .52E-02
3.28E-02
7.44E-02
1 .40E-01
2.49E-0 1
3 .80E-0 1
5.30E-01
6.61lE-01
7.88SE-Ol1
8.86E-01
9.42E-0 1
9.75E-01
9. 88E-0 1
9.96E-01
9.97E-01
9.99E-01
1 .OOE+00
1 .OOE+OO

fCONTINUOUS LTNEAR(kg wetYV(3): Crop Yield: Fruits Cop yield for fruits iwl*2
Default value used

Value Probability
2.17E+00 O.OE+QO
2.20E+00 1 .20E-03

*2.2 1 E±00 2.40E-03
*2.23E+00 6.80E-03
*2.25E+00 1.80E-02
2.2713+00 4.36E-02
2.29E+00 7.64E-02
2.3 1E+00 1.38E-01
2.32E±00 2.14E-0O1
2.34E±00 3.27E-01

*2.36E±00 4.50E-01
2.38E±00 5.76E-01
2.40E+00 6.87E-01
2.42E+00 7.88E-01
2.43E+00 8.68E-01
2.45E+00 9.25E-01
2.47E+00 9.60E-01
2.49E+00 9.8 1E-0O1
2.5 1E+00 9.92E-01
2.53E+00 9.98E-01

159

• 

Default value used 

Value Probability 
2.26E+OO O.OOE+OO 

, 2.29E+OO 8.00E-04 

.2.30E+OO l.20E-03 

i 2.3IE+OO 6.40E-03 

.2.33E+OO l.52E-02 

i 2.34E+OO 3.28E-02 

2.35E+OO 7.44E-02 

2.36E+OO 1.40E-Ol 

2.38E+OO 2.49E-Ol 

2.39E+OO 3.80E-Ol 

• 2.40E+OO 5.30E-Ol 

2.42E+OO 6.6lE-Ol 

2.43E+OO 7.88E-Ol 

2.44E+OO 8.86E-Ol 

2.45E+OO 9.42E-Ol 

2.47E+OO 9.75E-Ol 

2.48E+OO 9.88E-Ol 

2.49E+OO 9.96E-Ol 

2.5lE+OO 9.97E-Ol 

2.52E+OO 9.99E-Ol 

2.53E+OO 1.00E+OO 

2.54E+OO 1.00E+OO 
.~ N _~ H_._ ' ..... Mv ~""".....,. '''''''' __ ... .No _ 

1~~:~~_~.~~~ .. ~ield~.~~~.its.J 1=~~~~i~I~~~~=~~i~~Hmm mm.! I~~~~~~~~~~~~.~~~:~tm 
Default value used 

Value Probability 
2.l7E+OO O.OOE+OO 

2.20E+OO l.20E-03 

2.2IE+OO 2.40E-03 

2.23E+OO 6.80E-03 

2.25E+OO l.80E-02 

2.27E+OO 4.36E-02 

2.29E+OO 7.64E-02 

2.3lE+OO l.38E-Ol 

2.32E+OO 2.l4E-Ol 

2.34E+OO 3.27E-Ol 

2.36E+OO 4.50E-Ol 

2.38E+OO S'.76E-Ol 

2.40E+OO 6.87E-Ol 

! 2.42E+OO 7.88E-Ol , 
i 2.43E+OO 8.68E-Ol 

i 2.45E+OO 9.25E-Ol 

i 2.47E+OO 9.60E-Ol 
, 2.49E+OO 9.8lE-Ol 

i 2.5IE+OO 9.92E-Ol 

: 2.53E+OO 9.98E-Ol 
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2.54E±OO l.OOE+00
26E÷OO 1.OOE+00

YV4:rop Yield: Grain Cop yield for grains CONTINUOUS LINEAR(kcy wet

Default value used

Value Probability
2.85E-01 O.OOE+OO
2.90E-01 6.OOE-04
3.02E-01 2.80E-03
3.14E-0O1 9.40E-03
3.26E-O 2.14E-0

3.38E-01 5.42E-02
3.50E-0 I1.0E-01
3.62E-0OI 2.02E-0O1
3.74E-01 I 3.15E-0OI
3.86E-01 4.50E-01
3.98E-O 5.92E-O
4.10E-01 7.20E-01
4.23E-0OI 8.26E-01
4.35E-01 9.03E-0OI
4.47E-0O1 9.5 1E-0OI
4.59E-01 9.77E-01
4.71E-01 9.91E-01
4.83E-01 9.96E-01
4.95E-01 .9.99E-01

5.07E-0OI 1.OOE±OO
5.19E-01 l.OOE+00
5.31E-01 l.OOE+00

Forae Yild :Beef Cropyield for beef cattle forage ~BTA(k- dry wt forage/m* *2)

Default value used Lower Limit 3.70E-01
*Upper Limit 5.24E-01

Q- 2.36E+00
q 1 .40E±00

IYF(2): Crop Yield : Poultry .Crop yield for poultry forage [DERIVED(kg wet wt forage/m**12)
Forage __ ___ ___________

[Default value used

[YF(3): Crop Yield : Milk Cro il o ikcwfrg DRVDk e tfrg/*2

[Default value used .
YF():CopYield: Layer

ForgeCro yel fo lye he frae DERIVD(kgy wet wt foragye/m**2)

Default value used____ [-

160

LOOE+OO 

LOOE+OO 

= 
i 

i 
.,r= .. =".=_=_ .. ====================1 ~:~:::~~ 

J~~S~?:~~~~~i;~~;~~~i~~.= ....... = ... rl~=~o= .... ~=y=ie=ld= ....... =~~= .. ~ .. =.~= ... ~=i~.=~ ... = ... '='="'=~~-=~'-='= .•... =:J~wC~Ou:::::Nm~~*=~I2N::c::~;:=U' '=O=U=S=L=INE='A=' R=(=k=oa =~=~~=' ====~I 
. Default value used 

! Crop yield for beef cattle forage 
YF(l):Crop Yield: Beef 

¥?~~J,~~." ............................... , ........... . 

for'"lt "I" ",ed 

F====:;;;::;;;::~::=~=:~---:"'''''''''''''''''''''''"'''''''''''''''' ........................................... -........... . 

YF(2):Crop Yield: Poultry ! Crop yield for poultry forage 

i 

Value Probability 

2.8SE-Ol O.OOE+OO 

2.90E-Ol 6.00E-04 

3.02E-Ol 2.80E-03 

3.14E-Ol 9.40E-03 

3.26E-Ol 2.14E-02 

3.38E-Ol S.42E-02 

I 3.S0E-Ol L08E-Ol 

. 3.62E-Ol 2.02E-Ol 

, 3.74E-Ol 3.1SE-Ol 

I 3.86E-Ol 4.S0E-Ol 

3.98E-Ol S.92E-Ol 

4.lOE-Ol 7.20E-Ol 

4.23E-Ol 8.26E-Ol 

4.3SE-Ol 9.03E-Ol 

4.47E-Ol 9.S1E-Ol 

4.S9E-Ol 9.77E-Ol 

4.71E-Ol 9.91E-Ol 

4.83E-Ol 9.96E-Ol 

4.9SE-Ol 9.99E-Ol 

S.07E-Ol LOOE+OO 

S.19E-Ol LOOE+OO 
i 

i?':~J~~?~ LOOE+OO 

. BETA(kg dry wt forage/m**2) 

: Lower Limit 

i Upper Limit 

'12 

[g 

3.70E-0l 

S.24E-Ol 

2.36E+OO 

1.40E+OO 

! DERIVED(kg wet wt forage/m**2) 
, i ~.?E~.g_~_ ,. _ ._.__ _ ... . 

~~._ ... ,.~,·._ ..... ··.~N""~~'.·,·. u"w·VA'~~~r~,~'WW~_N'''''~==y __ 

:IDefault value used....... ............. ,' I ....... ,......... . ..,........, ...... ' ..................... . ' ......................................... "." ........ "."." ................... " .. " ........................ ;= ..... = ..... = .... = .... = ..... = .... = ...... = .... = ..... = .. ======;;::======------------'1 
! YF(3):Crop Yield: Milk i Crop yield for milk cow forage 'DERIVED(kg wet wt forage/m**2) 

I~?~¥?~~g~.. .. ... ..... . ........................................................... . 

! I~~~~~l~~~l~~~~~~.. ...... ...... ...... . . ...... .. ....... ..........' 1;:.: .... = .. '=' ==' = .... = ... = .... = ..... ::::: .... = .. ::::: ... = ...... ::::: ..... ::::: ... = ..... ::::: ..... = .... ::::: ... = .... = ..... _ ... _ ..... _ ..... --; 
i . 

i YF(4):Crop Yield: Layer l Crop yield for layer hen forage 

. Hel'l:~?rag~ .................................................... , .. : , .. 
, DERIVED(kg wet wt forage/m**2) 

• ••• ~~~ •• ~ ... • •• _ •• _u __ .... ~· ••• _ ••• _ •• ; .. ___ u •• u •• " .... ____ •• _._ ............. ~ ••••••••••••• _ •••• v •• _ • 

i I~ef~~~~ .. val u.~ .. us~~. .. .. , 
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[YG1:rop ieldCeefp yield for beef cattle grain N MAL(kcx dry wt grain /m*'2)
CowGrainro

[Default value used [Mean 5.78E-01

I ______________________ _____________________ jStanndard Deviation 7.77E-02a i n y i e l for.... ....... ............... ...... poultry..................................... .........-........... .r D......... w e w t grain.... ...........
YG(2): Crop Yield: Poultry Crop a

IDefault value used

rYG7(4):Crop Yield: Mlaye
Hen GanCop yield for layer hen grain [DERIVED(kc, wet wt grain Im**2)

IYH(1):Crop Yield: Baeef Crop yield for baeef caten hrayn DERIVED(kg, wet wtlaai m**2)
CoHaen__________________ __________Grain_____________________________________

f~efault value used

YHI:rpYield: PolrBeepyedfr olr a DRVDk wtwl*2

Yied:Mik Crop yield for belk cowtl hay DERIVED(kg wet wt/m**2)

D~effault value used
... ................... V a lu P r o b a b ility........... ..... ........... ....................... .......... ............

Y.32E-0 Cro.Yild:Poutr
Cro yi fr pulty.h8IED~-0 we 3.45E02)

Hay-0 .9E0
.... .......... ... .. ... ............. ......... ...... ....... ..... .1 ...... .... . 0... 4 E..... -......

6.36E-02 valueEuse
....... ..-.......... .......1 ..... ...... ...... .......... .... ...... . ...... .... ...... ....... .. ..6.. .... .... ... ........ .... .... ....... ... .... .... .... .... .... ..

op iel fo mik cw.hy5E k-0 we 2.07E-Ol
7.38E-02ro YieldEMilkCowE-0 HayE-

......... 7..... 2.. ..........
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tFY=G=(l=)=: =C=r=o=p=Y":"i=e':"'ld~: '::B~e=e~f=:! Crop yield for beef cattle grain 

j Cow Grain .W'W',,___ ' 

: NORMAL(kg dry wt grain Im**2) 

5.78E-Ol ilDefault value used 

: YG(2):C~~;Yield : Pouit;y .~'~P ;i'l~ ;0' ~~~;:-::--~ ;:::;:i::nW1 gmm ::,7,:;02 ; 
: G rain..._..._., ", ..... , .. ,. ............................... ... ................... .................... ..................... ............ ..................., 

II~~~~.~~~~.~~.~~.~-~~~ ... --.... .. -........ ... ....._..... .... _.........._.,______ ..__..... . 
. YG(3):Crop Yield: Milk Crop yield for milk cow grain : DERIVED(kg wet wt grain Im**2) 

, Cow Grain ....... ... .... ....,. .... ................... ...... ........ ......................................... ... . 

::=I?:::::··~=fa:::::···~:::::l~:::::····~=·~:::::i~:::::·~:::::.~:::::~e:::::cl:::::······:::::······:::::·····:::::····:::::·····:=:·····:::::······:::::·······:::::'···:::::·····==;_'_w __ " ____ ''',., _____ .. ''''m.'.~--,-.,,-,-,--,.-----.,~.':=I-==========~=,-=-=--===: 
! YG(4):Crop Yield: Layer . Crop yield for layer hen grain i DERIVED(kg wet wt grain Im**2) 

i~I:~e~ef:~u~~~~~:~I:~::u:se:d:::::;::;:::::::·::::::"'~·l:r_-:-:'~-:::::·:::::'~:,=-~=~=~=~=~=~=~~~~~=~=~==========:--:::::-=='-i',:c="'='---::;;;-'='-::;;;-::;;;:::::""='::;;;' =-::;;;--=--':::::-"-::;;;"'-="-:::'-:=~,.=,:~=,~-,-,,--=':~_-~~=----~i~~1 
I ~:~l~;;OP Yield: Beef : Crop yield for beef cattle hay iIDERIVED(k~, w_~t :~:~~2~ ___ , __ . __ , ._. 

!~I~.~ ... ~~~a.~.~~.lt~.~~~4:~.~= .. ~.= ... ~=~e=d= .... _== ..... = ..... ::::: ..... = ....... = ..... =,,_=:.!:. '-:::---=-:::--:::::" === ...... = ...... ::::: ... = ....... = ..... _= .. _= .. _= ..... = .. =, ....... = ..... = .... _[,::=I.====:::::; __ :;;;::_,.:::::; ....... :;;;:: .... =w .. = ...... ;:;;;" .. === ..... ;;;;;; .. _;::;: .... =., ... = .... =;I 

: YH(2):Crop Yield: Poultry, Crop yield for poultry hay 'iDERIVED(kg wet wt/m**2) 

, .~.~.~ ... - ...•..•.. -.-- .. - ......• ..• -- •... _,-_._-- ........• _ ..........•••. _ .•..............................•...•..... ,_ .. _ ................ _ .................. _-_ ................................................. . 

'IDefault value used __ , 1.,__ .............. ____ .. _, 

' YH(3);'C;~~yi~i~i"·;Milk ~;:;;ield for mi;::::':~;'- IDE.RIVE, ... ,~,~~g ,~et ,~t/~~*~~ ._ 
: ~~~!!~J.: .... _ ... _.................... _.. . 

...... ..1 

! Default value used . _ !=I =============11 

~~~~ry ~~nver~ion factor for leafy i.i~ONTINUOUS LINEAR(none) i WV(l):WetJdry : Leafy 
. Vegetables 
, Default value used 

__ . vegetables '!===============il 

Value Probability 
3.32E-02 O,OOE+OO 

.4,89E-02 3.45E-02 
5.47E-02 6,91E-02 
5,96E-02 L04E-Ol 
6.36E-02 l.38E-Ol 
6.70E-02 l.73E-Ol 
7.05E-02 2.07E-Ol 
7.38E-02 2.42E-Ol 
7.48E-02 2.50E-Ol 
7.72E-02 2.76E-OI 
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............ I .. ......... . ...... ..... --- ............ .... I-- ........... .............. .... .... ..... .... ..... ................ ...... . ... ....... I ................. ....... I I
8.03E-02 3.1 1E-01
8.34E-02 3.45E-01
8.66E-02 3.80E-01
9.OOE-02 4.15E-0OI
9.36E-02 4.4913-01
9.73E-02 4.84E-01
9.9113-02 4.9913-01
l.0lE-Ol 5.18E-01
1.05E-01 5.53E-01
1.09E-01 5.87E-01
1.13E-01 6.22E-0OI
1.18E-01 6.56E-01
1.23E-01 6.9113-01
1.29E-01 7.25E-0OI
1.33E-01 7.50E-01
1.35E-01 7.60E-01
1.42E-0OI 7.94E-01
1.50E-01 8.29E-01
1.59E-01 8.64E-01
1.70E-01 8.98E-01
1.85E-01 9.33E-01
2.10E-01 9.6713-01
2.5613-01 9.91E-01
3.24E-0O1 1.OO13+00

1WV(2):Wetldry: Other rWetldry conversion factor'for other CONTINUOUS LINFEAR(none)
Vegetables vegetables--

Default value used

Value Probability
3.58SE-02 O.OOE+OO
4.8713-02 3.45E-02
5.46E-02 6.9 1 E-02
5.90E-02 1.04E-01
6.29E-02 1.38E-01
6.69E-02 1.73E-01
7.0213-02 2.0713-01
7.34E-02 2.42E-01
7.4 1E-02 2.50E-01
7.65E-02 2.76E-01
7.99E-02 3.11E-01
8.32E-02 3.45E-Ol
8.66E-02 3.80E-01
9.05E-02 4.15E-01
9.41E-02 4.49E-01
9.82E-02 4.84E-0O1
9.98E-02 4.99E-01
1.02E-01 5.18E-01
1.06E-01 5.53E-01
1.09E-0l 5.87E-01
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8.03E-02 

8.34E-02 
8.66E-02 

i 9.00E-02 
j 9.36E-02 
i 9.73E-02 

9.91E-02 

l.OlE-Ol 
l.OSE-Ol 
l.09E-Ol 
U3E-Ol 
U8E-Ol 
l.23E-Ol 
1.29E-Ol 
l.33E-Ol 
l.3SE-Ol 
1.42E-Ol 
l.SOE-Ol 
l.S9E-Ol 

, l.70E-Ol 
l 1.8SE-Ol 

2.10E-Ol 
2.S6E-Ol 

, 3.24E-Ol 

3.11E-Ol 
3.4SE-Ol 
3.80E-Ol 
4.1SE-Ol 
4.49E-Ol 
4.84E-0l 
4.99E-Ol 
S.l8E-Ol 
S.S3E-Ol 
S.87E-Ol 
6.22E-Ol 
6.S6E-Ol 
6.91E-Ol 
7.2SE-Ol 
7.S0E-Ol 
7.60E-Ol 
7.94E-Ol 
8.29E-Ol 
8.64E-Ol 
8.98E-Ol 
9.33E-Ol 
9.67E-Ol 
9.91E-Ol 

l.OOE+OO 

!IWV(2):WetJdry : Other : We';;;-';:o~vmion faoloifo, othe'il~oNTINUOUS LINEAR(none) 

ily~g~~~~l~.~....................................................................... I~eg~t~bles .............................. _ ..... _ ...... _ ......... : ......................................................................................................................................... . 
l Default value used 

Value Probability 
3.S8E-02 O.OOE+OO 
4.87E-02 3.4SE-02 
S.46E-02 6.91E-02 
S.90E-02 l.04E-Ol 

6.29E-02 l.38E-Ol 

I 6.69E-02 l.73E-Ol 

! 7.02E-02 2.07E-Ol 
l 7.34E-02 2.42E-Ol 

l 7.41E-02 2.S0E-Ol 
, 7.6SE-02 2.76E-Ol 

7.99E-02 3.11E-Ol 
8.32E-02 3.4SE-Ol 
8.66E-02 3.80E-Ol 
9.0SE-02 4.1SE-Ol 
9.41E-02 4.49E-Ol 

9.82E-02 4.84E-Ol 
9.98E-02 4.99E-Ol 
l.02E-Ol S.18E-Ol 

l.06E-Ol S.S3E-Ol 

l.09E-Ol S.87E-Ol 
, • 
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............ I 1 1. ........... I ................... .......... -- .................. -- I .......................... .I ............... I .......... I ...................... .. ...... ...... ............. -
1. 14E-0OI 6.22E-0OI
1. 19E-0OI 6.56E-01
1.24E-01 6.91E-01
1.29E-01 7.25E-01
1.33E-01 7.50E-01
1.35E-01 7.60E-0OI
1.42E-01 7.94E-01
1.50E-01 8.29E-01
1.59E-01 8.64E-01
1.70E-01 8.98E-01
1.87E-01 9.33E-01
2.12E-0O1 9.67E-01
2.62E-01 9.91E-01
3.13E-01 1.OOE±OOI I ...................................... ... .......... .............. ............ ...... ....... .... ................... ....................... ....... ........ ............. ...

WV(3):Wetldry: Fruit L~tdry conversion factor for fruits: JCN UOUS LINEAR(none)

Default value used

Value Probability
3.66E-02 O.OOE+OO
4.87E-02 3.45E-02
5.45E-02 6.91E-02
5.93E-02 1.04E-01
6.31E-02 1.38E-01
6.72E-02 1.73E-01
7.10E-02 2.07E-01
7.44E-02 2.42E-01
7.52E-02 2.50E-01
7.78E-02 2.76E-01
8.13E-02 3.11IE-01
8.45E-02 3.45E-01
8.78E-02 3.80E-01
9.11IE-02 4.15E-01
9.46E-02 4.49E-01
9.82E-02 4.84E-0OI
9.97E-02 4.99E-01
1.02E-01 5.18E-01
1.06E-01 5.53E-01
1.1OE-O1 5.87E-01
1. 14E-0OI 6.22E-01
1.19E-01 6.56E-01
1.24E-01 6.9 1E-0OI
1.29E-01 7.25E-0OI
1.34E-01 7.50E-01
1.35E-01 7.60E-0O1
1.42E-0O1 7.94E-0O1
1.49E-0OI 8.29E-01
1.58E-01 8.64E-01
1 .70E-01 8.98E-01
1.87E-01 9.33E-01

- -- -- --- - ". .. . . ...... .. . ................... ......... ... .... .... .. .. .. ...... ....... ............................ ........... ..... ... .......... ............. - - ..................... .........................................
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1.14E-Ol 6.22E-Ol 

1.19E-Ol 6.S6E-Ol 
1.24E-Ol 6.91E-Ol 
1.29E-Ol 7.2SE-Ol 

l.33E-Ol 7.S0E-Ol 
1.3SE-Ol 7.60E-Ol 
1.42E-Ol 7.94E-Ol 

1.SOE-Ol 8.29E-Ol 
1.59E-Ol 8.64E-Ol 
1.70E-Ol 8.98E-Ol 
1.87E-Ol 9.33E-Ol 

I 2.12E-Ol 9.67E-Ol 
.. 2.62E-Ol 9.91E-Ol 
: 3.13E-Ol l.OOE+OO 

1 Default value used 

Value Probability 
3.66E-02 O.OOE+OO 
4.87E-02 3.4SE-02 
S.4SE-02 6.91E-02 
S.93E-02 l.04E-Ol 
6.31E-02 1.38E-Ol 
6.72E-02 1.73E-Ol 
7.lOE-02 2.07E-Ol 
7.44E-02 2.42E-Ol 

7.S2E-02 2.S0E-Ol 
7.78E-02 2.76E-Ol 
8.13E-02 3.11E-Ol 
8.4SE-02 3.4SE-Ol 
8.78E-02 3.80E-Ol 

, 9.11E-02 4.1SE-Ol 

i 9.46E-02 4.49E-Ol 
. 9.82E-02 4.84E-Ol 

i9mE-02 4.99E-OI 
l.02E-Ol S.l8E-Ol 

i l.06E-Ol S.S3E-Ol 
i : 1.l0E-Ol S.87E-Ol 

1.14E-Ol 6.22E-Ol 
1.19E-Ol 6.S6E-Ol 
1. 24E-O1 6.9IE-Ol 

1.29E-Ol 7.2SE-OI 
l.34E-Ol 7.S0E-Ol 
1.3SE-Ol 7.60E-Ol 
1.42E-Ol 7.94E-Ol 

1.49E-Ol 8.29E-OI 
l.S8E-Ol 8.64E-Ol 
1.70E-OI 8.98E-Ol 
1.87E-Ol 9.33E-Ol 

,. , 
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2.14E-01 9.6713-01

2.58E-01 9.91E-01
3.25EO L.OOE±O

Grain W[ýet/dry conversion factor for CNTTnne
WV(4):Wetldry: grains _________________

FDefault value used Value 8.80E-01

WF(1):Wetldry Beef Cow Wet/dry conversion factor for beef BT~oe

'[Forag~e cattle forage ______

Default value used Lower Limiýt 1.83E-01

Upper Limit 3.23E-01

P- 1. 15E+00

-q 1l. 18E+00

WF(2-:We/dryPouiry Wet/dry conversion factor for

[Default value used_ ____ _____

[WF(.3):Wetldry Milk Cow [Wet/dry conversion factor forIEmnone
.Forage cow foramlf_____ _

[WF(4):Wet/dry: Layer Hien Wet/dry conversion factor for layer [DERWVED(ne)
Frage _____ hen forage

[Default value used

fW Gi ) W dr Be f C W W et/dry conversion factor for beef C N T N ~ o e
Grinian _ _ _ _ _

[~7G(2:Wet/dYcatoler grain

[Default value used Vau 8.01[0

WG(2): Wet/dry Miulkr Cw[e/ry conversion factor for kF

[Grai co grai DERIVED(none)

Heran Grainr ge aorlyeinRVD~oe

l~efalt vlue sed

ýWH(1):Wetldry Beef Cow fWet/dry conversion factor for bik eef EDno

~Defalt vlue sed

WH(4):Wetldry Poultry Wt/dry conversion factor for laerIEnoe

Hay poutltr hay

164

J'l;=~== •.•. ,= ".="".=.,.= ... =~=, =,.= ... =~.=w.="",~= .. ,w .. =,.=~==_=,,=, =,,= =. ="=" .... =""=", .. ="=, .. =,,,,,=,,,,= ='===.j~~;i~L~~ __ ~Er£ ___ ~~ 
1~~~?:~~~~~~::~~i~",;;l~~rycOnVerSion factor fOr",! ~~~:~~~(~~~~?,' """ 

. WF(l):WeUdry: Beef Cow 
: ,~ora~~,_,,_,,_ ""_ 

.WG(2):WeUdry: Poultry 
!Grain 

I ~e~d~;~;~~ersion factor for beef", !.;IBETm~~nOne)", 
. cattle forage""""" , , !== .. "" .. ,_==========:::::_:::::' = __ 1 

.1 Value 8,80E-Ol 

i Wet/dry conversion factor for !IDERIVED(nOne) 
i pOUltry grain '" ,i___,_______ ___ _ 

"m - J[ 
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Lower Limit
Upper Limit

Value
6.35E+00
6.77E+00
6.96E+00
7. 1 OE+OO
7.24E±00
7.35E+00
7.47E+00
7.57E+00
7.60E±00
7.67E±00
7.77E±00
7.87E±00
7.98E±00
8.08E+00
8. 1SE+OO
8.3 1lE+00
8.37E+00
8 .42E+00
8.54E+00
8.67E+00

Probability
O.OOE+OO
3 .45E-02
6.9 1E-02
1 .04E-01
1 .38E-01
1 .73E-01
2.07E-01
2.42E-01
2.50E-01
2.76E-01
3.1 IE-0 1
3.45E-01
3.80E-01
4.15E-01
4.49E-0 1
4.84E-01
4.99E-0 1
5.18E-01
5.53E-01
5. 87E-0 1
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1;;:;1~::::;~:;;:;.~a;:;:;: ... ~:::;lt;:::;V"" ... ~.=I~;:::;·.~.·= .. ·.~=~e= •.• ·~=··.m ... ;;;;;: .... :;;;;:;. ===;;;:; ..... = ...... ;;;;;: ................................................................. mm... . ". ··.···:J;;:;r:::;· ==..;;;.=== ... = ...... ;;;;;: ....... = ..... ;;;;;: ..... = ....... ;;;;;: ...... ;::= ...... = ...... = ...... ;;;;;:. === 

, ;a~(3): WetJdry : Milk Cow ! ::;'~; wn:::n:fa~to':_::~iIDE~D~~) __ 

!'E;~iF~~: Layer ~-::U:a; convminn facM fo, I~;~' I/FD;;;;;:E=R=IV=E:::::D;:::;(:::;no;:::;n:::::e=) ========1 

il~efau~~_~~l~~_. used ...... : ..................... m: ... : .. :::: ............................ _~~~ •. ~~m ...... ~: .. mj ;;:;1".:;;;;:;,;;;;;:·······:;;;;:;······;;;:;······:;;;;:;······:::::·· .. :;;;;:; ...... ;:::; ..... ;;::. ;;;;;: ..... _= ..... ;:::; ... =======1 

. QF(l):Ingestion Rate: Beef' Ingestion rate for beef cattle forage i BETA(kg dry wt forage/d) 
I ~?~~?E~~.~.. ... ............................. . .............mmm . . ........mm 

iQ , 

1.69E+OO 
2.29E+OO 
1.99E+OO 
9.11E-Ol 

'IDefault value used I Lower Limit 
, Upper Limit 

19 .;;:;===================r==========.= .... = ...... = ..... = ........ =.====~===================~I 
1.' QF(2):Ingestion Rate: 
i PouI!.~y F~~~ge 

, Ingestion rate for poultry forage j BET A(kg dry wt forage/d) 

3.4SE-03 
2.S2E-02 
l.5IE+OO 
1.41E+OO 

_mmm mm'_' 

QF(3):Ingestion Rate: Milk Ingestion rate for milk cow forage CONTINUOUS LINEAR (kg dry wt 

CowFora.~~ ~fu=r=ag~e;:::;/d:::::)==========~1 
Default value used 

Value Probability 
6.35E+OO O.OOE+OO 

, 6.77E+OO 3.45E-02 
,6.96E+OO 6.91E-02 

7.lDE+OO l.04E-Ol 
, 7.24E+OO 1.3SE-Ol 

7.35E+OO 1.73E-0l 
7.47E+OO 2.07E-Ol 
7.57E+OO 2.42E-Ol 
7.60E+OO 2.50E-Ol 
7.67E+OO 2.76E-Ol 
7.77E+OO 3.11E-Ol 
7.S7E+OO 3.45E-Ol 
7.9SE+OO 3.S0E-Ol 
S.OSE+OO 4.15E-Ol 
S.lSE+OO 4.49E-Ol 
S.31E+OO 4.S4E-Ol 
8.37E+OO 4.99E-Ol 
S.42E+OO 5.1SE-Ol 
S.54E+OO 5.53E-Ol 

i S.67E+OO 5.S7E-Ol 
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8.8130
8.95E+00
9.1 E0
9.26E+00
9.38E±00
9.45E+00
9.68E±00
9.93E+00
1.02E±01
1 .06E+01
1.1 E0
1. 20E÷O1I
1 .33E+01
1.53E+01

6.22E-0 1
6.56E-01
6.91lE-01
7.25E-01
7.50E-01
7.60E-0OI
7.94E-01
8.29E-01
8.64E-01
8.98E-01
9.3313-01
9.67E-0O1
9.9 1 E-0 1
1 .OOE±00

QF(4:Ineston ateInaestion rate for layer hen forage fBETA(kg, dry wt foracre/d)
Layer Hen Forage ~I__________
Default value used Lower Limit 1. 19E-02

Upper Limit 2.22E-02
Q- 1 .45E+00
q 7.92E-O1

jQG(1): Ingestion Rate: Beef ngsinrt fo befc tle grain BETA(kg, dry wt grain/d)

Default value used Lower Limit 1.69E±00
Upper Lini 2.29E+00

P 1.99E+00
-q 9.11IE-01

f(QG(2): Ingestion Rate: [ .
[Iutr ranngestion rate for poultry grain BTkgdywt grainld)

Default value used Lower Limit 1.04E-02
Upper Limit 8.45E-02

P 1.5 1E±00
____ _ ___ ______q 1.41E+00

[QG(3):Lng-estion Rate : Milk:Igsinrt o ikcwrOJAk

QG() :ngetin Rte fIngestion rate for mlaye hen grain NrBEAL(k- dry wt -raind)
LaerHe Grain ___ _______

Default value used LoeraLmi 1.71E-00
Stpperd Leimtit n 2.6213-01

QH(f):ngetin Rte Bef Ingestion rate for baeef caten hrayn BETA(kg, dry wt hray/d)
Cattl Hayi
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I S.SlE+OO 6.22E-Ol 

, S.95E+OO 6.56E-Ol 

9.lOE+OO 6.9IE-Ol 

i 9.26E+OO 7.25E-Ol 

9.3SE+OO 7.50E-Ol 

• 9.45E+OO 7.60E-Ol 

, 9.6SE+OO . 7.94E-Ol 

, 9.93E+OO S.29E-Ol 
, 1.02E+Ol S.64E-Ol 

, 1.06E+Ol S.9SE-Ol 

1.11E+Ol 9.33E-Ol 

1.20E+Ol 9.67E-Ol 
, l.33E+Ol 9.91E-Ol 

, 1.53E+Ol 1.00E+OO 

,QF(4):Ingestion Rate: I Ingestion rate for layer hen forage ! BET A(kg dry wt forage/d) 
i Layer .He~ For~ge ',==, 
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Default value used Lower Limit 3.3813±00

Upper Limit 4.5813+00
P- 1.9913+00

q ~9.11IE-01

ti~~;z~tonRa~: Jnesion raefor poultry a fCONSTANT(kg- dry wt hay/d)

Dfutvalue used 0 __ ____________ v .OOE+OO

[ H(3):Ingestion Rate: Milk: tirt orml CONTINUOUS LTNEAR(kg dry wt
ICow Hay haIy/d)_

Default value used

Value
5. 12E±00
5.4313+00
5.57E±00
5.6813+00
5.79E÷00
5.89E±00
5.98E+00
6.06E+00
6.08E+00
6.1E0
6.22E±00
6.30E+00
6.38E+00
6.4613+00
6.5413+00
6.63E+00
6.6713±00
6.72E+00
6.8 1E0
6.92E+00
7.03E±00
7. 13E+00
7 .26E+00
7.39E±00
7.49E+00
7.56E+00
7.70E+00
7.89E+00
8.1 1E±00
8.3913+00
8.75E+00
9.44E±00
1 .05E+01
1.2E0

Probability

3 .4513-02
6.9130
1 .04E-01
1.38E-01
1 .7313-01
2.07E-01
2.42E-01
2.50E-0 1

3.1iE-01
3.45E-01
3.80E-0OI
4.1513-01
4.49E-0 1
4.84E-0 1
4.99E-01
5.18E-01
5.5313-01
5.8713-01
6.22E-01
6.5613-01
6.91 E-O01
7.25E-0 1
7.50E-0 1
7.60E-0 1
7.94E-01
8.29E-01
8.64E-0O1
8.9813-01
9.33E-01
9.67E-0 1
9.91E-I
1.OE0

QH(4): Ingestion Rate: nesin rate for layer hen hay ONT Tkgdry wt hay/d)
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IDe:"alue usod _ _ t::; ~::: . 3.3SE+OO 
4.SSE+OO 
1.99E+OO 
9.lIE-Ol 

i ~~i;;~I~~;tion Rate :......w.i~~~~st~~~~~t~~~r poultry haY ... il:.~~~.~~~~~:~~~:~~~~~~~ 
::.::I~=e=fa=.~=lt=V=~I=~.:::;;:.=~s=e=d=.,=,~,=,,"= .... =._.==:-.===========_=.J~ O.OOE+OO 

" QH(3):Ingestion Rate: Milk I . "'lk h CONTINUOUS LINEAR(kg dry wt : ngestlOn rate lor rm cow ay 
"C~~M!lay _ __ ... .. __ .. hay/d) 
F===============~================= 
: Default value used 

Value Probability 

I S.l2E+OO O.OOE+OO 

". S.43E+OO 3.4SE-02 
S.S7E+OO 6.9IE-02 

: S.6SE+OO l.04E-Ol 

is.79E+OO l.3SE-Ol 
5.S9E+OO 1.73E-Ol 
S.9SE+OO 2.07E-Ol 
6.06E+OO 2.42E-Ol 
6.0SE+OO 2.S0E-Ol 
6.l4E+OO 2.76E-Ol 
6.22E+OO 3.11E-Ol 
6.30E+OO 3.4SE-Ol 
6.3SE+OO 3.S0E-Ol 
6.46E+OO 4.lSE-Ol 
6.S4E+OO 4.49E-Ol 
6.63E+OO 4.S4E-Ol 
6.67E+OO 4.99E-Ol 
6.72E+OO S.lSE-Ol 

i 6.SlE+OO 5.S3E-Ol 
" 6.92E+OO S.S7E-Ol 

7.03E+OO 6.22E-Ol 
7. 13E+OO 6.S6E-Ol 
7.26E+OO 6.9IE-Ol 
7.39E+OO 7.2SE-Ol 
7.49E+OO 7.S0E-Ol 
7.S6E+OO 7.60E-Ol 
7.70E+OO 7.94E-Ol 
7.S9E+OO S.29E-Ol 
S.lIE+OO S.64E-Ol 
S.39E+OO S.9SE-Ol 
S.7SE+OO 9.33E-Ol 

i 9.44E+OO 9.67E-Ol 
l.OSE+Ol 9.9IE-Ol 

: 1.27E+Ol l.OOE+OO 
~======"'.::;;:;""":;;;;""'='"''=''''':;;;;'''''';::;;'''';;;;;;;''''''':;;;;'''''''=''''''''''' ............ w .......................... • ................................................ .. 

IQ!I(~):!~g~~~iC?~~~t.~ .. : .. . ..1 1~~~~~ti?~~~t~~?~l~X~~h~??~~w.I~(?~~!~T(~~?~x.~t?~~ (?) 
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ILayer H en H ay ~. ________________________________________________

jUefult value used 1Vle O.OOE÷OO

ýQW(1):Water Rate: Beef Water ingestion rate for beef cattle CONSTANT(L/d)
Cattle

fifut au sed [Vlu .OOE-Oi

[QýW:(3):Water Rate:[aemikcw
vau use pMnetinrt o ulr y CONS A TLd

f~ensRate: Layr. ~ater ingestion rate for COSTANT(L/d) --

IlDefault value used 1Vue3.OOE-01
QD():Sil racion Bef [oilinakest fractio for befcateCONSTANT(none)

Cattl in ikcw

P o ultr y a e F R ac ti o : oilk in a e f a t o o ou t yC N T N o e

[Default value used ~Value l.OOE-Ol

~QD(4):oWatFrRactio: MLka olitaefatonfrmlkcwerSTN~oe

I ens Fracion :Laye tSoi inetake fractio for layer hens CONSTANT(none)

IDefault value used [Vle3 .OOE-O

[MID(1):SolFactiLoan~: Mas-oain facorfo laf CONTT(none)

[MLV(2):Mass-Loading:~ oi Maslaintak fractior forote JCNTTnn)

Deal iau sed ____ __ ____ Value 1 OOE-O1

FruitsSoi ng aslaintak fractior for frit [OSTANT(none)

IDefault value used 1 au .OOE-01

Grain [asoaintak fractior for gayraiens {CONSTANT(none)
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m ~· ... w.v .. ,.w,_ .. ".·= J ,·~'"'.~·MM" ... V ... WW ......... ,·'''.,..'''~.~N~ ..... V.'WN· ... .,'~.~" .... ~.= .. --'H_U_·"".....,,., . .,.,~N_"-N~N"~~· .. · I . ~W" •• Mm •• ".~.~"'".·,·~.·""._·_"""_'""'.'". • OOE 00 

11~:~!~~:~~~_~eef-,~,~~~:te~ef,at~jJ~T~{~~~o~_ . __ _ 

il~:"::~l:,,~alue used "'_~M_ _ 'I 
'QW(2):Water Rate: i Water ingestion rate for poultry ! CONSTANT(~/~) , """ _____ ~ 

:I~ltry__ d · ---- ---=:Jl~-=__ ... ~(JOE.OI___ ... _., 
• Def~eus:._____ 1 

i g:~): Water Rate : Mil~i ~ ater inge~~~~~~~t~"~~r milk cowsj=~~=~~~~:~~?~~~___"'_J 
ilDefauIt value used,, ___ , ___ ~_n~ 6.00E+OI 

~:4):water Rate: Layer i ~"" in~e:~~n :"e fo, I,y" hens ·ICONSTANT(~d) __ ,_. 

ID~fault value used '"~"-'"-' "-- -'_~".~~'-,'-~:~~'.n~:" __ ~~'=~----="r~·:~ 3,00E-OI j 

ig~~f~;s~i~ti~~ ; B~~i- i Soil in,"ke fraction fm b"~~tt1e Jlc;c)~sT~C<><>,n.e~ ........ _ ... .J 

:I?~~~~~~~alue used ' ,--"'--.,-----.- !1Yill!!f 2.00E-0:,,, "" __ , ___ , 

! QD(2):Soil Fraction: , Soil int,",e fmtion fo, poultry -11~~~STANT(nOOe) .~ 
· Poultry i,"-=, 

~ 
..•.....• , .. -.. -..... ~ 

il' ~ '. -. I,.I-~alu, e 2.00E-02 ' Default value used ~ , 

i ~~n~):SOil ~~a~t~~=:~:~~~ : Soil intake fraction for layer henst~~=~~~(~~~~? 
, 

...... J .I~~=e=~a= .. ,,~=l=~i=;;;;:;;u:::;,~:::: __ u;;;:;~;;;:;~:;;;:;·~~=L=·'~=a::::::d::i;;;:;n::::::g:::::::=::::::::::::,.r~;;;:;"""':::;~~=·~=~~::::::'~=ad':':'i=ng~fa=c;;;:;to::::::r~fo;:;;:r~I::::::~a=:"'~~;="-='ill~::TANT(no:e~&OI 
!!:-e~~y yegetables ! vegetables ------J:==='=-=======---;;;;;; .... ==:=-...:::-----ill 
:/Default value used HHHHHHHly~I~=_"H .J:g?~~?lmmmm_ m.ml 

! MLV(2);M~~i~~~ : ' ~~:~~I:~"g f"etO'fO'O~" !I~~ST~C::) .._ 

1~~~~~e~~~Ies ___ -- .. _-- 'IV,lue LODE-OI 

I ~~T?):Mass-Loading : i M"S-IO"din~~t~~~, fruits JiCONST ~(none) 

MLV(4):Mass-Loading: 
Grains 
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Deal alue used VleL.OOE-O1

L M B W W ahrn[Weathering rate for activity

Default value used Val:u~e 4.95E-02

[1VLF():Mss-Loading: Mass-loading factor for beef cattle ~OSAT
Beef CowForage f __ 1aone

[Deaul vaue sed .[au

MILF(2):Mass-Loading: rMass-loading, factor for poultry [CNTT
Poultry Forage - jforagejn n )

Default value used__ _ [Vul. E-1 _ _ _

MF(3):Mass-Loading Mass-loading factor for milk Cow
MilkCow orae foageCONSTANT(none)

Daefault value used VauL OOE-O1

:MILF(4):Mass-Loading: 'Mass-loading factor for layer hen CNTN~oe
Layer Hen Forage forage- _ _________

[Default value used Value OE0

f1VLG(2) :Mass-Loadin [Mass-loadin- factor for pou atltr
Ii~4Lyiiain ng .grai t  0NSTANT(none)

[Default value used* IVlue OE0

MLG(2):Mass-Loading [Mass-loading factor for miulkcoilkCowGran ~ rai CONSTANT(none)

IDefault value used _ __ _ _ _ __ Value 1.OOE-O1_ _ _

[MLG(4):Mass-Loading: [ass-loading, factor for mlaye hen
Laye lie Gran __ j gainCONSTANT(none)

[Default value us eddIValue 1OOE-O1

CL(4:attle Hay g ~ Mass-loadina factor for laNyerT nhen

MLH():Mss-Ladi [Mas~oaino actr fo poltryhayCONNSTAINT(none)

IDefault value used Vle1OEO

MLH(l):Mass-Loading Mass-loading factor for belk cowtle
Milk ow Ha hayCONSTANT(none)

_____________ Value usdLOOE-Ol
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•••••••••••• M.M ......... 1 

il~efault value used ___ 'I Val~e _ 1.00E-Ol 

! ~~~~t~~~;~~;~.~i.~~ ... ~ ............ ! .~;;;.~IO:~i~.~._~:~.t~.r.~~~_.~:~~.~.~.ttl~ .. ll:~.~=~.~_:~~:~~ .............. __ ................. _ .. _ ......... , 
:I?~f~~i·~ .. ~alue used. .. ,IValu~w._ l.OOE-Ol 

i l\1LG(2):Mass-Loading : 'Mass-loading factor for poultry.i;,.ICONSTANTcnon.e) 

, Poul!!y <;;rain l grain. !============== 

i~gl~l~~F;;din~~- i~?oadi~~;:O;o:r:~~~~:Ji;~~(n:~~~~I . .-~~=~ 
IID.:_faultv~:~~~~~~~ww'. . .. ,_. __ ._I~~~~~, l.OOE-Ol 

i l\1LG(4):Mass-Loading : i Mass-loading factor for layer hen, '!.ICONSTANTCnOne) .. 
i Laxer ~en Grain _'._ Jpain 

.......... ...1 

, 
; 

.......... .,., ............... ) 

il~:~ault value used .w 

-T M",::ing factoc foc poultry haJ!:::C:::::O=N::::S=.~:::: .. AN==T=~n=o::::n=e=) =======11 

... ':~-.~._ -' ... w...! I~ .... .. ...J:??~.~?l .......... w. 

i l\1LH(2):Mass-Loading : 
, Poultr~ Hay _,,_ _ __ _ 

·IDefault value used 
j .................. -......................................................... _ .. - ...................... - .... -.. . 

'~~ss-IOading fa~t~~~~~.~lk cow!l:~~=~~~(~~~~) !I:~~~~~~;.~.~.~~.~i~~ ... : .... . , 
.......................... " ......... _j 

:IDefault value used 
: ._"v~., _~ .. "M ""~~=. ~~ •. _~ ,.J V ~l ~~_" . ___ ,~,~?~~~.? 1 ,. 
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MLH(4):Mass-Loading: Mass-loading factor for layer hen CNTN~oe
Layer Hen Hay hay Nnoe

IDefault value used Vaue1OOE-O1

TFF(1):Feeding Period: Feeding period for beef cattle CNTN~as
Beef Cow Forage forage

[Defult alu use ______ [alue_ 3.65E±02

TFF2):eedng erid: Feeding period for poultry forage .CONSTANT(days)
Poultry Forage ____________ _____________

[Default value used[ale 36E0

Forage Feedinginperiodof:
~TFFN):Feedin Period: for mlaye hen ora~e: CONSTANT(days)

FDefault value used [Value 3.65E+02

TFG(2): Feeding Penio: [edn o olr ri CNTN~as

[Mlk~w~rinFeeding period for mlkyr cow raine CONSTANT(days)

Layer Hen Gorain
[Default value used Value 3.65E+02

TFH(1): Feeding Period:.
Bee Ctte ayFeeding period for beef cattle hrayn CONSTANT(days)

[FDefault value used [au

ITFH(2):Feeding Perid Feing period for poultyhy CNTN~as

Cow Hy Peiod: Feedin peiofry grkco ayn ~C TANT(days)

[Defultvale ued Value 3.65E±02

fTFH(4): Feeding Period:frlyrhnay[NTNd
HnHyFeeding period fo ikcwganCN N(days)
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i I~.:.~~~~t ... ~.~l~:.~.~.:?............,._" ", ... , ... ,." ... , .... , .. , " .... , ..... _, ",. . ...... ".." .. ,., ...... " .. ,1 I.:.r~l~:, ...... , ............. , ... , ... "~:~,s.~:~~, ____ .,, .",~,~" ...... . 

-,-----j 

i~:~~;:~~;~~~g Period :m~~~~i~: period for poultry grain_i~I~:;:::; ... ~:;:::; .... ~:;:::;s:;:::; .... ~:;::::~::::: ...... :;:::;T=_(= ... ~=~y= ..... ~=?====== .. = ..... ,,'-...... , .. 'I 
!I?ef:u!t value used-'-'- .. ,------········--· il~ 3.65E+02 _--' 

I ~~(~~!e~::! Period: I F,eding p.,iod fo> milk ,o~I!=~::::~=-~=~=-.~=~=T=(=da=" y=S)=======;1 

Il~~~!~t~f:eriod :. __ , F"di~g P'riO:fO,la~~_;:~~:!~~~~~2 ___ _ 
jl~D:::····~:.:fa~··~::it~····~::··~::i~;::·~~····~==~e:::::d~· .... ·~ ...... ·~" .. ··:::;;: .. · .. ·=·· ""'-"===~==========-:: t~~:~.~_ .. _ 3,65E+02 

. TFH(l):Feeding Period: ! Feedi~g ~eri.~d for beef cattle hay II~ONSTANT(days). 
j Beef Cattl,:_ H~J ____ ._.__ __. .... ...... ........ . .. . 
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D~efault value used - Value 3.65E+02

TFW(1):Water Period:- Water ingestion period for beef CNTN~as

-Beef Cattle rcattl

Iaefa1t vaue used Value 3.65E+02

TW(4):Water Period: Jae
Laye Hes Iens ingestion period for polarye CONSTANT(days)

[Defultrvley sd au

TFW():Waer PrioHydtroigensration foribeefocattle

Milk Cows cow -

value.... used.. . ............... .................. u . .... .l.....E..-...

I~fut auised 3 au .65E-02

fhv():Lldr Penraion: Hydtroigensration peidfor leafye

[IDefault value used 3.Value

fhv(2): Hydrogen Fraction:Hyrgnfatofrohe

Fracion:Hydrogen fraction for befruitts e NSTANT~none) _____

[Dfut au sed Value 1OE0

.fv:~doe rato ydrocen fraction for graltns CONSATnone)

Default value used ..---. O aue68E-01

171

,IDefault value used •..•.••••..•..••.•••••• :::, ......................•••.• ·•· ••••• · •••••• i·I.~...... . ........ ~.~.??~~.?~ .. ,. 
I E~ g;;;:ater Period: . :~~' ingeSlion P'ri:d~':f ..il=~~STANT<::S). 

; 
,." ..... , ........................... . 

iID~~~~I'~valueused mmmmmmm'm'· ilYillJ& 3.65E+02 

i TFW (2): Water Period: M,~ at~:~~estion pedod fo' pOUltr~ i I~~NS~ ,wT( d~~ .. ~ 
i Poultry ..... -- ... ~ ]:= ... ~=~a=~u= ... ~=.~ ===3=. 6=5E=+=O=2=====: I 

;1~2il~~; ~eri~~. ;:' ingestion poeiod fO'.:~ _J~~ANT(~Y~_ 
I 'I Value 3.65E+02 ~m'_'_' : Default value used 

iI:~~~~;;P~riod:];;'m~s":n~nod fo, layec:I=~~STANT~s~ ............... . 
'IDefault value used ".,H~ __ ...,~ .. 65E+02 

I ~;'~l~~;e~ Fra;ti~~-;-HY::~ fraction fo, beef cattle ilCONST ANT(n~:e) ..J 

ilDefault value used !I.~ l.ODE-O! ____ I 

'~:~~:XH~drOge~~~~c~o:~, HYd:::~acti: ~' ~oUI""._I:c:'=~"-"~) ... _._ 
I Default value used 'I 1.:1 Value l.OOE-O! 
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ýfhf(1): Hydrogen Fraction: ~Hydrogen fraction for beef cattle CNSTANT(none)
Beef Cow Forage forage

Deal iau sed VleL.OOE-Ol

fhf(2): Hydrogen Fraction: Hydrogen fraction for poultry CNTN~oe
Poultry Forage rfoyrage

Default_____ Value usd.OOE-O1

Ifhf(3):Hydrogen Fraction: [Hydrogen fraction for miflk cow CONSTANT(none)
Milk Cow Forage frg

Inefault value used Vau1.OO13-01

fh(4):Hydrogen Fraction: Hydrogen fraction for layer hen CNTN~oe
Layer Hen Forage forage

[Default value used ValYue 1.OOE-O1

flfhh~l)Hydr-enFraction: Hydrogen fraction for beef cattle
[Beef Cattle Hay rhay

[D~efault value used _____ Value L.OOE-O1

[fhh2):Hdroen Factin :Hydrogen fraction for~poultry hay [ONSTANT(none)
[Putry Hay____________ -____

[Default value used [Val :u:e 1OOE-Ol

ilkCow Haydoe Fraction: Hydrogen fraction for milk cow 1 OSM~oe

Hen ay racion hay fratio forlayr hn [ONSTANT(none)

[Default value used [Value 1.OOE-O1

Ifih(1):Hydrogen Fraction Hydrogen fraction for baeef caten-.

IDefault value used ]Value 6.SOE-02

fhig(2) :Hydrogen Fraction: Hyrgnfraction fo'r pof atl
Poulry Gain 1Hydogenulty grin ONSTANT(none)

FDe-fault value used [Value 68E0

fhig(3): Hydrogen Fraction ryrge
Milk owHGrinrogran fraction for poulkr cowin CONSTANT(none)

bDefault value used _____ [Vle6.80E-02

[fhg(4):Hydrogen Fraction : [Hydrogen fraction for mlaye hen
Mlkye Hen Grain grain CNTN~oe

FDefault value used Vle 6.8013-02

fhgo16:Hydro-en Fraction: Ficto oydrogen frcion so lae henVD~on
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i=~~ ~r~C~~~~~g~~~act':~f~· ··II~~~NTCnOnC) .... 
·I.?e_~ult va:ue u~ed .... _~.~ .. ~~_ .. ~ ... _.. JI Va~U~ __ M" ........ ~~O?E-Ol 
. fbf(3):Hydrogen Fraction: ,Hydrogen fraction for milk cow :/CONSTANTCnOne) 

I:~~;~;~~:;age · fomge=:=_~~~:~_Ii~----;.~OE.Ql_. .. _ .. 
'ihi(4);H~d;~~~~ Fractio~;I~~d;;;~n fraction for layer hen :/CONSTANTCnOne) 

Layer Hen F'orage ~ ,~~,:~~~~~" =~ __ "'_~"_'W_~' __ ~'~WH! . ."'._N'NFN_Wh."Y~.=~_v_'~' N.'N'_~~~~ 

!I~~ii~~;:~;~on: . ~:'dt::ct;~~;~=;~:;tl:i~~~~~;~·Ol _ . ___ . 
ilDefault valu: u::d". .w ~ •• _ ... "".""'" •• w _w _ IValue l.OOE-Ol _______ .. ___ _ 

fbh(2):Hydrogen Fraction: Hydrogen fraction for,poultry hay I~ONSTANTcnOne) 
Poultry Hay.. .. .. 

'I?~:'~~~~ .. ~_~~u:.~s:~ .. ~_ .... _ ..... :. II Value 1.OOE:?~.. .......... ..... . 

j ~~ri;~~;d~~;en ~:c~~~I~y~;;e~-~ac~o~~;~~]~~~~~~~:~: ._ ... . 
'I d :.1 Value l.OOE-Ol i Default value use 

·fl.h(4):Hydrogen Fraction: · Hydengen fraction fot layet hen ,ICONSTANTCno: _ 
,L~yer Hen ~ay __ ......... __ ... _ ......... J~~~_........ .... _ ....... _. __ . 

'IDefault value used ..............iI~~:??~~?l. 

I :e~~i~!t~fn~rac~::J iru~ogen ,:,o~e::. l~~~=~~Cnon~~ __ .... 
iID~i~~;;;~i~~·used ;I~ 6.80E-02 

i fhg(2):Hydrogen Fraction :1 HY::: :ac: fot pnUI~y gcrunjlcoNsTANTcnOne) 
il~~~::~~a~;::d __._. ................. :_ !=I~=.a= .... ~=~e= .. ==.= ... = ..... =?=:8=.?=.E=-O=2= ....... = ...... = ...... = ...... = ..... = ..... = ..... = ..... = ... = ..... =J,JI 

i ~~~~!idi~~:F;;~ti~~~1 ia:og'nfra,,,o~:::: jc:~~T~~(nOne) . ___ _ 
!I~~i~~l~~~l~~ .. ~~~~~· .. ·.. . ................. jt~ .. _ 6.80E-02 _ 

· fhg(4):Hydrogen Fraction: Hydeng,n fraction fot lay" hon ·[CONSTANT~O"") _ _ 
i!:!tyer Hen grain - _.,--_ .. _ .• "': .. 0 __ .-•. _. - ,IVai", 6.80E-02 ' 

ilDefault value used ... :===: ................................................................................................................. . 
: fofI016:H;d;~~;~F~~~ii~~ : F~",o:o~Ydmgen in ,oil iIDERl\'E])(»o~ 
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Default value used

sasvh: Tritium Equivalence: Tiimeuvlne lnsi CNTN~oe ___

sawh:Titim Euivlene:Tritium equivalence: plant/satel [CONSTANT(none)

DBefault value used _________ Value 1.OO13+00
[satah: Tritium Equivalence rtu qiaec:aia CNTN~oe

[Defaultu vau usdVaue
YA()Anium Prdutqnuayiealdobenef perandividale--[ONT (oe

Daefault value used Vlue 2.0913+00

[A)Animal Products [Annual yinaeldo hce e

rDefault value used -__ L.53E+OO

YAý(3):Animal Product .Anal yield of milk per individuala/y
Yield : Milk Cowsl ~ animaluCNTNTLy
.j-f-ault value used _ _______Value7.lE0

YA(4):Aninial Product Annual yield of eggske perinvdul 0 NTTk/y
Yield Poularye Hensiua animal ___-

[Default value used [Value 15E0

.IARxt:Exenial Eposure MInyimum sufacik eare to i whicresientis xpoed ia xtenal CONSTAN(m**2)
Aread rikCosadimatindrnl eidnilpro

[Default value used [Value0

resden i exosd va ihaatin ONSTANT(km**2)duriHes ngeidetilaero
[Default value u[ Va l u 1.26E+01

Mnimum surface area to which

A Arearingetion during residential period..gS co d r .neto resident ... is exposed. via.. secondary .C.......m....

[Default value used_ [Vle OOE+02

Minimum surface area to which
ARgrAgiulurlresident is exposed via inaanyo COERJVE(m*"2)

Exosrea Ae giutrlpoutdrn
_________nc residential period___

Default value used .130

Eý exposeDviaIseD(m**2)
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:IDefault value used 
: .............................................................................................................................. . 

YA(l):Animal Product 
; Yield: Beef Cattle 
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Element Dependant Parameters

Parameter Nam-e r Description Distribution

C1:Ceffiient IPartition coefficzient for Cl ___ NORMAL(Logo,1(mL/g,)) _____

Default value used Mean 7.OOE-Ol
Standard Deviation 1.40E+00

Ca Ceficent n~rii. coefficient for Ca [NTRMALo-Log1OnmLg)

IDefault value used Mean 3.17E+00
Standard Deviation 1.40E+00

InCoefficient I~riin coefficient for Mn JCONTINUOUS LINEAR(LoglO0(mL/g))

Default value used

Value Probability
8.81E-01 O.OOE+OO
1.OOE+OO 1.03E-02
1. 1OE+OO 3.44E-02
1. 18E+00 6.71E-02
1.24E+00 9.98E-02
1.30E+00 1.33E-01
1.36E+00 1.65E-01
1.41E+00 1.98E-01
1.46E+00 2.3 1E-0OI
1.51E+00 2.63E-01
1.5713+00 2.96E-01
1.62E+00 3.29E-01
1.67E±00 3.61E-01
1.73E+00 3.9413-01
1.79E+00 4.27E-01
1.85E+00 4.60E-01
1.91E+00 4.92E-01
1.93E+00 5.01E-01
1.98E+00 5.25E-01
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ARAlI:Exposure Area 

I Minimum surface area to which 
, resident is exposed via any 
pathway during the residential 

, _,,~_ .. _._ ~. ..m_.M'm_ .___ ._ .... ~ .. p_~r!.~~m _~ ... , __ .~~_. 

Element Dependant Parameters 

Distribution 

l~I:Coefflci~nt .:IPartition coef~:~~~!:~Eo.r Cl. .JI~~~~~~.o~l~ynLlg)) 
.".,.,De. fa.Ult.v. alue used i Mean 7.00E-Ol 

. I Standard Deviation 1.40E+OO 
,:::;:::::=======r:=============;;;;;.:;;: .... = .... m.' ..................... ~ ........... ~.......... ..······ .. ·· .. ···.·· .. ·····.··· .. ·.·· .. ·· ..... ·· .. ·m ... ···· ... . 

!i~~~~~=I;~~~~~;~~i~~~~~=-JI~~~~:::,::~gl) ···~T~i~~~m-j 
lIM~~.~~~i~~~~~~ ........ il~~~i~~~;.~~;~:C.i~!:~.~?~ .. ~~ ............................................................. !I~?~~!~~~~~ .. ~~.~~~~?~~?·~~;~~~·.:··· •••....... i 
: Default value used 
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Value 

8.81E-Ol 

1.00E+OO 
1.lOE+OO 

1.18E+OO 

1.24E+OO 

1.30E+OO 

1.36E+OO 

1.41E+OO 

1.46E+OO 

1.S1E+OO 

1.S7E+OO 

1.62E+OO 

1. 67E+OO 

1.73E+OO 

1.79E+OO 

1.8SE+OO 

1.91E+OO 

1.93E+OO 

I_~.:~~~~~g. 

Probability 

O.OOE+OO 

l.03E-02 

3.44E-02 

6.7lE-02 

9.9~E-02 

1.33E-Ol 

1.6SE-Ol 

1.98E-Ol 

2.3lE-Ol 

2.63E-Ol 

2.96E-Ol 

3.29E-Ol 

3.6lE-Ol 

3.94E-Ol 

4.27E-Ol 

4.60E-Ol 

4.92E-Ol 
S.OlE-Ol 

S.2SE-Ol 



2.05E+00 5.58E-01
2.13E+00 5.90E-01
2.2 1E+00 6.23E-01
2.30E±00 6.56E-01
2.40E+00 6.88E-01
2.5 1E+00 7.21E-01
2.64E+00 7.54E-01
2.79E+00 7.87E-01
2.96E+00 8.19E-0OI
3.17E÷00 8.52E-0O1
3.43E+00 8.85E-01
3.83E+00 9.17E-01
4.43E+00 9.50E-01
5.03E±00 9.69E-01
5.87E±00 9.83E-01
6.91E+00 9.91E-01
1.04E+01 1.OOE+OO

[lZn: Coefficient IlPartition coefficient for Zn -- [O (Lo-g1O(mL/g))

[Default value used [Mean 3.03E+00
StnadDeviation 1 .93E+00

I~e:Coefficient, _latiion coefficient for Se ____[NORMAL(LogO,1(mL/g))

'Default value used Mean 2.06E+00
Standard Deviation 2.50E-01

1?rCoefficient I~riincoefficient for Zr [N~'A(Loglo,1(nI,'g
Default value used Mean 3.3 8E+00

Standard Deviation 1 .40E+00

IlNb:Coefficit Iation coefficient for Nb NOMLog1O(miL/g))

IDefault value used [Mean 2.80E+00
Standard Deviation 1 .40E+00

[Mo: Coefficient Patton coefficient for Mo fNORMAL(LoglO(mL/g))
'efutvalue used [Mean 1 .42E+00

Standard Deviation 7.50E-01

[Sn: Coefficient Patton coefficient for Sn --F -o AL(Log,1o(mLIg))

Default value used [Mean 2.70E+00

Standard Deviation 1.40E+00

[1: Coeffici~en fPartition coefficient for I _______ NORMAL(Logl o(mLug))

[Default value used [Mean 6.60E-01

Standard Deviation 9.50E-01

[jCs: Coefficient Partition coefficient for Cs [NORMAL(Logo,1(mL/g,))____

Default value used [Mean 2.65E+00
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2.0SE+OO S.S8E-Ol 
2.13E+OO S.90E-Ol 
2.2lE+OO 6.23E-Ol 
2.30E+OO 6.S6E-Ol 
2.40E+OO 6.88E-Ol 

! 2.S1E+OO 7.21E-Ol 
i 2.64E+OO 7.S4E-Ol 

2.79E+OO 7.87E-Ol 
2.96E+OO 8.l9E-Ol 
3. 17E+OO 8.S2E-Ol 
3.43E+OO 8.8SE-Ol 
3.83E+OO 9.17E-Ol 
4.43E+OO 9.S0E-Ol 
S.03E+OO 9.69E-Ol 
S.87E+OO 9.83E-Ol 

i ! 6.91E+OO 9.9lE-Ol 
! l.04E+Ol l.OOE+OO 

ilz~;C~~ffi~i~~tm: rl~;;;;;;<lf;;;;;;tJ;;;;;;·t.J;;;;;;·?;:;:.~::;;~.::;;?::;:~;::::;_~='.~;;;;;;.~~=~=~:.;;;;;;i?;;;;;; .. ~;;;;;; ... ?:= ... ?;;;;;; ... ;;;;;; ...... = ...... = ....... ;;;;;; ..... ;;;;;; ...... "" .. _.;;;;;; .. ==;;;;;;;.JI~~~~~~?~.~g~:i.~~~2::~.·~._ ..... m ........ · ..... ······_····· .. 

iIDcl;~~~ , ~::~",d Doviatioo 

,1~e:Coefficieni~·~~~jlr~=;=~;~=·~~=·o=n=c=o=ef=fi=c=i~='n=;=~o=;=s=e=, =======:il~O~~(LOgIO(rnL/g)) 
, .. : .• [~D=e=fu=u=lt=v=a=lu=e=u=s=ed=~===============~ ~ean 

Standard Deviation 
~==========~F=====================~-: . 
IIZr:Coefficie';t ... - 11;~~tio,:.coefficie~t;or Zr jl~~~~~LoglO(rnL/g)) 

3.03E+OO 
1.93E+OO 

2.06E+OO 
2.S0E-Ol 

![Default value used 1 ~ean 3.38E+OO 

irl~;;;;;; •• b= •••••• =;.~:;:;; •••••• ;;;;;;~;;;;;;;!;;;;;;· ••• ~::;:.~.~;:;:j=;'='~=.!::;; •... ·=_;;;;.;:I:::~:::;::;;t~::;;t.~=?=~.::::; .. ~::::;.?e;::;J:::fi_J=.~.=~.~::::;~::;;t.:::~?=.~.=.~::::; ••• ~::: ••• ·=· •••••. = •••••• ::::; •••••• ::;; ••••••• =:=. ==.::;; ..... :::::;JI~~~1:~:~~3)L~140~~-_ 
i[Default value used .................................. _ .......... l~;;~~~~=~i~ti?? ......................... _~:;~~;~~ ............. . il~;:~~ff~~t_ .. Iiactitio:;:-~,~~_____ _ ____ . :INORM!cL(Log!O~LJg)) _________ _ 

'.;::·.,.IDofaUIt value u;ed --r===='===========~: ~ean ... -," i Standard Deviation 

:1~J?=.~~~~~~ient ..l 1~~J"tit.i?~~?~!~m~~~n.t~?J"~~ .. m ••••• )i=I~::;;O=.RM= ...... =m .. =:AL= ..... = .... ~= .. ~=?=~.=r.O= .... ~=111L=·.=/o=~)=) ========1 

ilDefaoit value ~ ~ _~:::::",d Dovia!ioo 

,I!: Co~,i~cie~!- __ ~~~Il~.~~~~~?n coefficie'~t ~or I i~I!'l~O~~~ __ ~_~:A-L~(~L~O~g~lO~(~rnL=_=/ 0=" )=) =~;;;~~=dl 
i,,: •• I~D=e=fu=u=lt=v=a=lu=e=u=s=e=d=~==============~. ~ean 

: Standard Deviation 

ilcs:Coefficie=n=t==:rl=p=a;::;:t~=~i=.;-=;~=~=oe=ffi=J=cJ='e=n=t f=·o::::::r::::c=s========;~J~I~~ .. ?~. RM~~AL~(~L~O~g~lO~(~rnL=/o=")=)=~;;;;;,;~==d1 
I ~ean 
! Standard Deviation ! l:e~:~I~ ... ~.:I.~.~ ... ~S~~ ......... m •••••••••••••••••••••• m. 
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Sm: Ceffiient [Prt-ition coefficient for SmNOMLLgOm/)

Default value used FMean 2.97E+00
Standard Deviation 1 .40E+00

:L~o: Coefficient Partition coefficient for Ho f NORMAL(LoglO(miL/g,)) ___

Default value used [Mean 2.97E+00
Standard Deviation 1.40E+00

Default value used Men2.20E+00
Stadad evation 1 .40E+00

[P:oefcen atiincoefficient for Pb jNORMAL(LogOm/)

Default value used Mean 3.38E+00
Standard Deviation 1 .20E+00

[Bi:Coeffcient [Partition coefficient for Bi ~[ORMAL(Log1O(mL/g))
[Default value used [Mean 2.65t+00

Standard Deviation 1.40E+00

[Po:Coefficient IPartition coefficient for Po JNORMAL(LoglO0(mL/g))

Defaultvalueuse Mean 2.26E+00
Standard Deviation 7.30E-01

valu C effi sedt Farttn coefficient for Ra [NORMAL(Log 1 O(mnLg))

FDefault value used _ _5E0

Stadad evation 7.40E-01

jAc:Coefficient Ptition coefficient for Ac [NovI(Loglo0(mUg))

IDefault value used [ean 3.24E±00
Standard Deviation 1.40E+00

jlTh:Coefficient [Priincoefficient for Th f~R A(Loglo0(mug)) -

Default value used [Mea 3.77E+00
Standard Deviation 1.57E+00

jU: Coefficient IPartition coefficient for U f1NORMAL(Log lO(mL~g)

IDefault value used F ean 2.l1OE+OOS[tandard Deviation 1.36E+00

LOGNORMAL-N(pCilkg, dry-wt leafy per
fC1:Leafy Lef lant concentration factor for Cl

_____pCi/kg, soil)

[Default value used Mean of Ln(X) 4.2 5E+00

z Standard Deviation of Ln 9.04E-0OI

LOGNORMAL-N(pCilkcg dry-wt leafy per
Ca:Leafy FLeafy plant concentration factor for Ca

_______________________________________________pQilkg soil)___ __

____________ Meueuedan of Ln(X) 1.25E+00

F~~ultvale uedStandard Deviation of Ln 9.04E-0O1

MnLaf Lef pat ocetato fcorfrMn '[LOGNORM\AL-N(pCi/kgy dry-wt leafy per
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iINORMAL(Log1 O(mL/g)) 
•••• _ •• M ••••• ' •• w"' •• w •••• _.·. • •••• ,,,. " •• 

t~,"lt"l",:,: ~.... . .. .. ~._ ........ . . Mean 

Standard Deviation 
.......•... ) .... ~ .......... ~ .. -".-.. " ....... _ •....... _-_ .•.... _ ....... "._._ ....... . 

il~?:~~efficient.:I~.~t~t~~,~.~.~:.~:.ie~t f~~ Ho. _... ~.w~I~,?~~~~oglO(mL/g~_,,_. 

2.97E+00 
1 AOE+OO 

ilDefault value used 1 Mean 2.97E+00 

il:r~~i;~tlp.","ti"n'O'ft;'i,nt fo~:r:' . . _!I~;;:;~;~~(~)) .. :~O.E: . 
: 1:~~~~.It~aI~~ ... ~.~~~ .... . i Mean 

! Standard Deviation 

il~~:,~?~!.~~i.~~t. ... , I~~titio~:?~~:.i~~~f?r.~? 

iIBi;Coeff-~cie~t- 'IPartition coefficient for ~~. !INO~~(L_<:¥:!O(mL/g~) 
~==========~====================~ 

2,20E+00 
1.40E+00 

3.38E+00 
1.20E+00 

2.65.6+00 
!"" .. IDe_fault value U~~d : Mean ... 

.......... '" " •• ,. .,. ____ w I~S~t~an~d~a;:rd~D;;e;;v~i~;;ti;;o~n===~l;A~O;E~+~O~O==:J-.1 

ii:,~I~:::i::=~ ... ~p~tio=~"entf".'~:~ ... ~~I~;::::::.~L 
!I~~.~~!~~~ ... :I~~:~~~~?~,_~~~:!~~~ ___ .,."._.,. __ .. __ ... 'I~.?~~~!::?~~.~~~~ ___ . ___ ._ ..... .J 
!:,:"i.·,Default valu.e ....... u ... s ... e ... d ! Mean 3.55E+00 

, Standard Deviation 7AOE-Ol 
r======= .... ;;;:; ...... :;;;;;; .................. , ........................................................ ,....... .. .............................. , ................ . 

,I~~:.~?~!.~~~~~t.i 1~~t~~i?~:.?~!.~:~~~t.!.?r.:'?::..,...ll~g~~~!::?~!?~~!~2! ....... , .. , .. 

,." 
.• ,·"Default value used .... .. I Mean 3,24E+00 

.. ..... , J Stan~,~:~_?:.~ia~o~. ___ w 1.40E+00 

:1!~=.~.~~!.!.i~~~~t.,_ ....... , .. I~~~i,~~??:~e~:i~?~.!?r._~~. . .. mmmmmmm.m'.'",I~~.~.~\~?~.~.?~~(~).~ ......... m_ .... ' 

!IDefault value used i Mean 3.77E+00 
: ! Standard Deviation 1.57E+00 

,t9~~~, ___ .iI~~~~.:~~~~ ____ ._~JI~~~~~~~.~i~~._-~. __ ._J 

t:::":"d _. . . J~Md n"i"ion ~.~~~~~ 
:ICI:_~~~fY .!I:.e~~y :.~~~t ~~~~~~~~tio.n factor fo~ Cl __ I ~g~~~;AL-N(PCi/kg dry-wt leafy per, 

ilDefault value used I Mean of Ln(X) 4.25E+00 

'I·~- il, ....... '~~~::;:t:;P:~:d,Y.:;~:·::, , 
,~_~_ .. ~_JI.~~~~~~~~~~~~~ ____ j~~~!L ______ o _______ ~ 
'IDefault value used I Mean of Ln(X) 1. 25E+00 ' 
, 1 Standard Deviation ofLn 9.04E-Ol 

il~~:~e~fy ..... il~~~i;:P~;;~m:?~.:~~;i;~i~;:!~.~.~~;.j~~··~~_.m:,: .. _!I·~~:~~.~~~.~~~R~~i.~i~~;;:i~;~~;~;···········i 
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[De fault value used Mean of Ln(X) -1.ll113O0

Standard Deviation of Ln 2.03E+00O

iLOGNORMAL-N(pCi/kg, dry-wt leafy per
Zn:LeafyLeafy plant concentration factor for Zn________________________________________________pCilkg, soil) __________

Dfutvalue used iMean of Ln(X) -5.45E-01

Standard Deviation of Ln 9.56E-01

[LOGNORMAL-N(pCi/ka dry-wt leafy per
Se:Lefy Lafy lantconcentration factor for Se

______ _____ ____ _____ ______ _____ _____ _____ ____ p(Ci/kg soil)_________

Default value used Mean of Ln(X') -3.69E+00

I____________ ___________ ~Standard Deviation of Ln 9.0413-01
otato f to o ~ LOGNORMAL-N(pCi/kg dry-wt leafy perjZr:Leafy LeafyplncocnrtofaororZ

platcnenrn ar rr pCi/g soil)

De-fault value used rMean of Ln(X) -2.63E±00
Standard Deviation of Ln 6.93E-01

LOGNORMAL-N(pCilkg dry-wt leafy per[Nb:Leafy Leafy plant concentration factor for Nb _______________
_____________________________________________pCilkg soil)

efau I u ed M ean of Ln(X ) -3.91E ÷00

....... Standard Deviation of Ln 9.0413-01

LOGNORMAL-N(pCilkg, dry-wt leafy per

fMo:Leafy Leafy plant concentration factor for Mo [eno

________________ _____ ______pCi/kg soil) ____ _____

.efutvleused Mean of Ln(X) -3.588E-01

Standard Deviation of Ln 1..19E-00

'Lf tr~LOGNORMAL-N(pCi/kg, dry-wt leafy perfI:LLeafy plantcocnrtofaororSeayf coceainpCi/kg soil) ____________

rDefault value used Mean of Ln(X) -3.51E+00
Standard Deviation of Ln 9013- 12EO

_____ [eafyp1 ntcocenratin fctorforCs OGNORMAL-N(pCilkg dry-wt leafy per

Default value used Maofn)-1.3.1E+00

Standard Deviation of Ln 1 .2513+00

[OGNORMAL-N(pCilkg, dry-wt leafy per
Cs:Leafy Layplant concentration factor for Csm ~ /gsi)__

____ i11L~~~pCi/kg soil) __

IDefault value used [Mean of Ln(X) -3.19E+00
Standard Deviation of Ln 1.25E-00

177

,lmmHmmm .. mmmmmmmmmmmmmmmmmmmm,IIF·P~~i7.~=i=~()":':Xl=j========= 

IIDet.U1t;~~~ ~~~d- : ~::~,~~ ';;~tion of Ln ;10~~::O 
jl~~:L::-~Y' -"--"~miF;";i;'~i~n::-~:::n~~:'~~:'~~::::~_i:~"~~-'", j~g:~~AL-N(PCilkg dry-wt leafy per 

1 Mean of Ln(X) -SASE-Ol ... : .. :iIDefuui~ vai'u~ used 

r========' ""'m'" .,_ : Standard Deviation ofLn 9.S6E-Ol 

II;:;::;; - . II:e,uy p1,nt oo~~~~t;on f~::~:;e I ;g:~:"'L.N(Pciik;d,;;" le,r;; poe -
: Mean of Ln(X) -3.69E+OO 

:,.

:",:IDefault value used 
: Standard Deviation of Ln 9 .04E-O 1 

ilzr:Leaf;'w"", '-""·==;,.,fIL:;:::e=a=fy=p=l=a=nt=c=o=~:;:::c=e=n:=ra=t=io:::'::n:;:::-~=-a::::ct=o=-r=fo:;:::r:::z=r==~l LOGNORMAL-N(pCilkg dry-wt leafy per 
. __ _ iL., j ECilkg soil) 

':::.
:.'IDefault ;;i~e used : Mean of Ln(X) -2.63E+OO 

: Standard Deviation of Ln 6.93E-Ol 

; Standard Deviation of Ln 9 .04E-O 1 

iifTl~~~~"~~',~~~~,"~'~ :~"~::,;== ... ::, ... ::: ... =:; .... = .. -= :::::.1: I~L:~_:~f·=::::·~=·""···~=·;:;:'~=a;:;:n:t:c:o::::n;:;:··c·;:;:::;:···::··~:tr:a::;:t::;:io:n=~· =f""a:c=t::;:O·=::;:;:=·""~O=·""r::::·::;:···~·=::::···=·:::::::::,=···:·:m.=.=J==~·=~='~=N='~='~'=~='l)=AL="··=··· =-N=(="'~=c=ilk·=··'='~=d=~Y'=····~=·~='~=le'= a=fy=pe::::r=1 

:: .. 

i",'IDefault val~e used r --! Mean of Ln(X) 7.88E-Ol 

"il
Defa. ultv ,.a ,I,ue used i Mean of Ln(X) -3.91E+OO 

m",m, 1 Standard Deviation of Ln 1.19E+OO 

!rrl~~·"'~5,:,~,,~~me:=a~···~~·'~·~···=···=··-·=····=;, .. '= =,~J:::e=::::a_~:y:~:la:n:t:c=,:::::n=::::C=,:::::::::'::::'~='=~::::':::::t'::::::::io=·::::n='::::"·=f=·~·::::=·:t:::::::::···~=.=·~::::::·=io:::::·,::;:r:~:n:::::i"".~=g=~=N=g=~=~=I)=· AL==-N=(::::P::::C::::ilk=g::::d::::ry::::-:::::w::::t::::le:::::a=fy=pe=r=:d! 

.':,.,

iIDefaUlt value used' if:: I Mean of Ln(X) -3.SlE+OO 

,=======~F===============~j Standard Deviation of!::?,,9.04E-Ol 

iFrI~'~·~'~~··~~·~~;;=~!~·~-'~_w-~ •. ~····~·'·:::···=:;···= .. ::::··:::.}I!:::'~l=::::::f'="~="·~=~a::::···'~="·~·=·:=:~=.c:::::=:=:_:::::t=;o::::"·'~=f='·':=:t='·':=;::::~o::::'··;=I::::····:::: =~I::::~=g::::~=N=~::::~o::::'~=I)::::AL=·m='··::::~N=(='·~=C=ilk=g=d=ry::::-::::w=t=le::::a::::fy=pe::::r=:;: 

,

"".:i:,IDefaUlt value used'- 'I i Mean of Ln(X) 
J Standard Deviation of Ln 

-l.83E+OO 
l.2SE+OO 

i LOGNORMAL-N(pCi/kg dry-wt leafy per 
i pCi.lkg soil) 

!rrl~~mm5::::::~···~·~~·~··~~a·~··~~;::~::::::::::::::::=::::::==::::::;:::·=:i.!!I~:::::~.:::::~a:::_~::::·~::::···~::::~a::::····~=···~=···~=·::::::~c:::.···~~=::~=tr=·'~=~i=·~=:::::.~:::~c::::_t:::~~::::'~::::·~=;·::::··~::::;::::: ==:d!~g:~~AL-N (pCilkg dry-wt leafy per 

Mean of Ln(X) -4.61E+OO 

•

,:".,:IDefaUlt value used r:================dl 

F=======iF===============.:::!J Standard Deviation ofLn 9.04E-Ol 

il~:~~::. ;;··············'-n_~.-.·.e. ~~~~~::~:~ncentrati~:f:~-t:~~:~~: i LOGNORMAL-N(pCilkg dry-wt leafy per 
__ _ .. ___ ,,__.JI ...._E~.0<g soil) . tf'Uit v:ue u"d - -- _. ._-

........................... ... ...... ...... .. . ............................... ~~..... . ..... . . .......................... -- .... . 

: Mean of Ln(X) 
~ Standard Deviation of Ln 
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-4.6lE+OO 
9.04E-Ol 



'LOGNORMAL-N(pCilkg dry-wt leafy per
[Tl:Lý eaf ILeafy plant concentration factor for Ti pi____

_______________________________________________ /kog soil) ___

Default value used Mean of Ln(X) -5.5 2E+00

Standard Deviation of Ln 9.04E-01

P :L a yLeafy plant concentration factor for PbLO N R A Np i/gdyw lef pr
Pb:Leafy pCilkg, soil)___

Default value used Menof Ln(X) -. EO

Standard Deviation of Ln 9.04E-0O1

1LOGNORMAL-N(pCilka dry-wt leafy per~Bi:Leafy Leafy plant concentration factor for Bi
_____ ________ _______pCi/kg soil) ____

JDefault value used Mean of Ln(X) -3.35E+00

Standard Deviation of Ln 9.04E-01

f~f LOGNORMAL-N(pCi/kg dry-wt leafy per
e oLeafy plant concentration factor for Peay 0 ~~pCi/kg soil)_____

rDefault value used Mean of Ln(X) -5.99E+00
____________ _________________________ Standard Deviation of Ln 9.04E-0l

[LOGNORMAL-N(pCi/kg dry-wt leafy perfka:Leafy Leafy patconcentration fato fo RLf plat facor fo Ra IpCi/kg, soil) ___

Default value used [enoL(X)-4.20E+00

Standard Deviation of Ln 9.04E-0 I
[GNRMAL-N(pCi/kg dry-wt leafy per

Ac:Leafy Leafy plant concentration factor for Ac pik ol _________

Default value used MaofL()-5.65E+00

StanardDevation of Ln 9.04E-01

LOGNORMAL-N(pCilkg dry-wt leafy per.lTh:Leafy Leafy plant concentration factor for Th
_______________________________________________pCi/kg, soil) ____

Default value used Mean of Ln(X') -7.07E+00

Standard Deviation of Ln 9.04E-01

LOGNORMAL-N(pCilkg, dry-wt leafy per
U:Leafy !Laypatconcentration factor for__ U_______________ ~/gsi) _________

[Deaul vaue sedMean of Ln(X) -4.77E+00

[D e fa u lt v a lu e u se d 
M a f L ( )4 2 E i O

Standard Deviation of Ln 9.04E-01
f~a:Root [Root wi&-INuituuu dry-wt roots per

C ooRotplant cnetainfactor for Ca l/gsil ___

Default value used Mean of Ln(X) -1.25E+00

Standard Deviation of Ln 9.04E-01
[LOGNORMAL-N(pCi/k- wet-wt roots per

Mn:Root Root plant concentration factor for MnCa/k ol

Default value used Mean of Ln(X) -2.052E+00
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!1~O:Le~fY -- -,-- 'jlr'~=.:::::af::::~=-~=l=an=t=c=o=:=ce=~=':r:'::·a::::~~::::~::::n::::f::::a~:::::::::o''"r::::"£::::o::::r::::p::::o==:::::'~ LOGNORMAL-N(pCi/kg dry-wt leafy per 
, ____ ..1: lpCi/k&. soil) 

,.,.

IIDefault value used ' '" ',","m_, r==============:::::dl 
; Mean of Ln(X) -S.99E+OO 

r========;r================:;;: Standard Deviation ofLn 9.04E-Ol 

iI;::~::;;"'" ···········jl~::~;·~;:~~··~~~~~~~;:~i:~··~:~·to;_;~;··~:..... I ~gC;;~~Ai-N(pcilk~··d~;~~;l~~fy per 

iiD. efa. Ul.t value used ! Mean of Ln(X) -4.20E+OO 
I Standard Deviation of Ln 9.04E-Ol 

il'~~:~:~;;"""""""""""'" ,Ir.l~"'.~=af=y=p=l=an=t=c=o=:·=~e=:=tr=··~=~i=·~::::·:.·=~a=c=t=o·.r_·=£=·.··~=;=··~=···~="""=····=·=i LO.GNORMAL-N (pCiIk~ci;;~;~l~~f;~~; , 

Fr' ~~_~~.=.==.=~~lt= ... = ... ========:::: .... :::: ... :::: ..... ====~!~ .. ~=C=l/k=g=s=oi=I)=============~1 

",.

,,'IDefaUIt value used I : Mean of Ln(X) -S.6SE+OO 

r========;r=================::) Standard Deviation ofLn 9.04E-Ol 

ir;~:'~:~'~;"""""""""""""" ········ii.ll~::~;~I::~~~~~::~;~~;~:f·_:·._~t~r_£o._ ;;~ l LOGNORMAL-N(pCilkg dry-wt leafy per 

.~ .. ~~:==~==:===::.!JI~====== .. =======_= .. ====::=!JPCi/k~ soil) '" .. 
:.:I.D .. e. f.a.UIt.v .. alu.e. u .. sed. lFM=ea=n=o=f=L=n=(=X=)======-=7=.O=7=E=+=O=O== 

• Standard Deviation of Ln 9 .04E-O 1 

,
il.D ........ e .. :.f ... a ..... u ..... I ... t ...... vai~e used i Mean of Ln(X) -4.77E+OO I Standard Deviation of Ln 9.04E-Ol 

llDefault value used 1 Mean of Ln(X) 4.2SE+OO 
, Standard Deviation ofLn 9.04E-OI 

,1·~a:R~~~····················· ··················_:Ir·~:-o-··~=t=~l=:=~=t· .. _c=o=· ... ~=.c_.=~n=t=r_a=t=i.~=n=f=~=c_t=_o.=~.=.fO=~=.C=a=.=.=;:;;.. LOGNORMAL-N (pCi/kg dry-wt roots per 

:I
Fr
- ~_~:==~===;:= .. ~.l=.=== .. :::: ... = ... = .. = .... =:::: ... =::::.== .. = ... =::::.==::::!_ .. LPS=~~ soil) -

,.":.

! .D.efault value used . ; Mean of Ln(X) -1.OSE+OO 

r========:r===============::! Standard Deviation ofLn 9.04E-OI 

irrl~·~.·.~.~;~:~·.~~o~o~t~······=· .. ···:::::·· .. · .. = '='" ;","'::: .=):.:.:! ~= ..... ~=.o=t= ... ~=.l~=.~= .. ~= .. ~=·~=~c=e=n:::::tr:::::a:::::~l:::.::.~::::~~::::ia= •• ~~=~o=~r;.:..f·=.~:::::r:::::·~:::::n= ••• =:=J
1 ~g;~~~AL-N (pCi/kg wet -wt roots per 

I?efa~~"~'~~iu~"~:e~ . ._, .. _w... . •.. __ "._"",_!Ir:··~;;;;::=;a:::::····~;;;;:o=,~=·~:::::.;::::::·(X:::::: .... = .. ), .. =', .. :::;:"='~"="""='''=''''=''''::::':''''::::':''''='''':::;''~::::::~=.~:::;:;=~::::::::::'~~::::::'''='''''''' 
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_________________________________________ j~andrd evation of Ln 1.59E+00

I~~n:Root ~ Root plant concentration factor for Zn LGN MANpilgwttrospe

Dfutvalue used Mean of Ln(X) -2.2 1lE+00

Standard Deviation of Ln 1.36E+00

[Se:oot ~ oo conentatio fator or LOGNORMAL-N(pCi/k-- dry-wt roots per
plant ~~~pCilkg soil)_______

fDefault value used [Mean of Ln(X) -3.69E+00

Standard Deviation of Ln 9.04E-0l

Zr:Rot r plat t facor fZr LOGNORMAL-N(pCilkg wet-wt roots per
_____o__o______ oot patconcentration fcor pfiok sol __ ______

IDefault value used [Mean of Ln(X)-7 7E O

Standard Deviation of Ln 2.25E+00

jLOGNORMAL-N(pCi/kg, dry-wt roots per
Nb:Root fRoot plant concentration factor for Nb

_________ ___ _________________pCi/kg soil)

Dfutvalue used fMean of Ln(X) -5.30E+00
Standard Deviation of Ln 9.04E-01

ýLOGNORMAL-N(pCi/kg, dry-wt roots per
fMo:Root Root plant concentration factor for Mo

__________ _____________________pCi/kg, soil)

Dfutvalue used Mean of Ln(XI -2.81lE+00

Standard Deviation of Ln 9.04E-01

[Sn:Root Root plant concentration factor for SnLON MA-pilgdytrospe
I ______________ _____________________________pCi/kg soil)

Default value used Mean of Ln(X) -5.1 2E±00

Standard Deviation of Ln 9.04E-01

iLOGNORMAL-N(pCi/kg, wet-wt roots perI:Root ~ ~~Root plant concentration factor for p1k sol________________

[Default value used Mean of Ln(X) -5.40E+00

KStandard Deviation of Ln 1.59E+00

Cs:Rot ' plnt t facor fCs LOGNORMAL-N(pCi/kcg wet-wt roots per
_______________Root patconcentration fcor pfork soi)s

Default value used Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 1.41E+00

Sm:Root;Root plant concentration facto fo S LOGNORMALNpi/gdywrotpe

______ ______ _____ pCik sojil_______

IDefault value used [Mean of Ln(X) -5.52E+00
________________________________________ Standard Deviation of Ln 9.04E-0OI

IRoot plan c n etation factor for Ho [LOGNORM AL N p i/gdy w ro t pe
fHo:Root _____ ______________________________

______ ________ ___________ pCi/kg soil) _____ _______

[Default value used [Mean of Ln(Xj -5.52E+00

Standard Deviation of Ln 9.04E-01
LOGNORMAL-N(pCi/kg, dry-wt roots per[TI:Root FRoot plant concentration factor for TIl
pCi/kgg soil)
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I P' '" ..... PPPPPPP~,'_" __ M'~"_.W "P" "PIIS~~~d~~dD~~;~~i~~~fL~mp "'Pi.59E~oom , 
Ilzn:Root !IRoot plant concenITation ;:to; fo< Z:~- '~ifLOG~ORM-;"L'N(oCilkg wet.';'t coo" ,P';-, 
. .~ ___ ... .i'_""M"" , .. M . JlpCiJko sOIl) . 

-7.17E+OO 
2.2SE+OO 

i/Nb:Root 1.,.,1 Root pla,nt concentration factor for N: : LOGNORMAL-N(pCiJkg dry-wt roots per it JEC~~ soil) , 

• ,", .•

.. '/Default value used ' I Mean of Ln(X) -S.30E+OO 

[========7"'===============:::: Standard Deviation of Ln 9.04E-Ol 

.
.. :'/MO .. Root . 1'1 R t I -. f . .,',' LOGN. O. RMAL-N(pC. ilko

CJ dry-wt roots per ,,' 00 p ant concentratIOn actor for Mo 
~~~:::=;=:::=:::::::;=~=====_=== .. =====~! pCi/~JL~oiI!. 
!1~efa:va:~U"d ._. __ ir~:::t:::ae:=~:;;:;a::::~~=L=;::::;=~=ia=tl=' 0=n=0:::f:::L:::n==:::~=~=o8=;=EE=_;=~=o=:!1 
i/Sn:Root ·· ..... · .. ;:.1 ~~o,t.·~~l:~~c:~~:ntrma~~::···~:~::.·.;~:;~~ ! LOGNORMAL-N(pCilkgdry-wt roots pel' 
. _ .... 1 .. m.. ... ! pf~~~ soi~) 

I Mean of Ln(X) 
j Standard Deviation of Ln 

-S.I2E+OO' 
9.04E-Ol 

I LOGNORMAL-N(pCilkg wet-wt roots per 
ipCiJkg so~~2 

I Mean of Ln(X) 
I Standard Deviation of Ln 

-S.40E+OO 
l.S9E+OO t:~u~::,ed . 

,/CS:Root -IRoot pl. ant c.onc:ntr~tion m~:~::~~:;~: I LOGNORMAL-N(pCilkg wet-wt roots per . ,r ... .... 1 p~ilkg soil) " . ..,._., 
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-S.S2E+OO 
9.04E-Ol 

LOGNORMAL-N(pCilkg dry-wt roots per 
pCiJkg soil) , 
.~~ " .'"'"'V.Y "v-.·_>"V'V""~v"" V_."_A 



[Default value used Mean of Ln(X) -7.82E+00

Standard Deviation of Ln 9.0413-01

[Pb:Root FRoot plant concentration factor for Pb fONRA-~~lgdyw ot e
I __ ___ ____pCilkg, soil)

D1efault value used [Mean of Ln(X) -4.7 1E+00

I ________________________________________JStandard Deviation of Ln 9.04E-01

IBi:Root 'Root plant concentration factor for Bi [ONRA~(~~Sdyw ot e
_______________pCi/kg, soil)

Default value used fMean of Ln(X) -5.30E±00

Standard Deviation of Ln 9.0413-01

LOGNORMAL-N(pCilkg dry-wt roots per~Po:Root Root plant concentration factor for Po
________________ _________________________________pCi/kcg soil)___ ________

~Deaul vaue sedMean of Ln(X)j -7.82E+00

[D e fa u lt v a lu e u s e d 
[ e n o n X 6 5 E O

IStandard Deviation of Ln 9.04E-01

f~~c:Root [RoLOGNORMAL-N(pCilkg, dry-wt roots per
paRotlant concentration factor for RAc Ipiksol

I _________________________________________ pCi/kga soil)

Default value used [!Mean of Ln (X) -6.50E+00

Standard Deviation of Ln 9.04E-01

'U:Rot ootlat certofact fo~ [OGNORMAL-N(pCilkg dry-wt roots per
I pn onnin rr ~Cikg soil)

Default value used ýýMean of Ln(X) -7.96E+00

Standard Deviation of Ln 9.04E-01

F~:otRui pat concentration factor for Cl TLGOMLNpilgdywhri e

used ~~Mean of Ln(X)4.5EO

b~efault value used_-9.37E_00
Standard Deviation of Ln 9.0413-01

[anrut 1  t ccentratift faco foCa U FLOGNORMAL-N(pCilkg dry-wt fruits per
I ____________ jl on non corpCi/kg soil)

Default value used Mean of Ln(X) -15.52E+00

_____________ Standard Deviation of Ln 9.0413-01

concntrtio facor or n [OGNORMAL-N(pCilkg wet-wt fruit per
flvI:Fruit [Fruittio factor_________for_____C___ :1pCi/kg soil)

Daefault value used Mean of Ln(X) 42.25E+00

Standard Deviation of Ln 19.04E-01

Zn:Fruit~~~~~~~~ jricocnrtofatrorZ LOGNORMAL-N(pCi/keg wet-wt fruit per
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tr'Uit ~alU' used __ .... ~.....J ~::;~~~~tiOO afLo ;70~'i~O 
J~b:R~ot'"_"'w..... .JR~~~.~~.ant co~cent~~.~~~~ .. facto~'~M~~ ; ~g~~;~_-~(P~i/kg dry-wt roots per 

jl:~~~.~lt~~l~.~ ... ~:~~ .. w ••••••••••••••••••••••••••••••••• •••• •••••••••••••••••••••••••••••••••••••••••••••• • ••••••• ~::~a~~~:;~ti?~ ... ?f .~n ................... : .. ~:?~~~~~.~ .......... . 
. il~i:~~_~~.,... H' ,I~~.~~~lant.c.~nce~~r~.tion.,fact~~.~or,~i.. . .... : .~g~~;~-N(PCi/kg dry-wt ro~.ts .~.~~"w, •• 

IDefault value used : Mean of Ln(X) -S.30E+00 

'...........,.....,............. ............ . ... . ..... ..... , ... ,......... ..................... ' StandardI?~~i~~i?n .?~.~~ ......... ~.:?~~.~~~ .. . 
'1,1 : LOGNORMAL-N(pCi/kg dry-wt roots per 
: Po:R~o~. JI~oo~.:.la~~.~~n~e,~tr~~ion ~actor for Po " .. J p~~~~~~,~l) 

F=======================i 
t:~':'_U"d __ _ ~__ ___ _J ~::,:~ ~~~!t;uo ufLo ;7~~~~O 
,I.~~=..~??~ ............................................ : 1.~~~.t~l.~~~ ... ~.~.~.~.~.~.~.~~i~~~~~t~~ .. ~~,~.~~ ................ ...1 ~~~~.~~AL-N (P~~g~~~~:~ .. ~~~~~.~:~. ' 

'",.'IDefaUlt value used j Mean of Ln(X) -6.S0E+00 
i Standard Deviation of Ln 9 .04E-0 1 

!I~.~.:~?~~.. ....... . ...... : I~.~~t~l~;t.·.~.~~.~.~·~t~~tl.~~i~~;~~~~r.~~ ........................... 1 ~~~~~;AL-N (P~~~ ... ~~.~.~:t. r~~.~~ .. ~~: ....... . 
" .• 

'IDefault value used : Mean of Ln(X) -97.0' 9
4
6
E

E_0+Ol 0 
; Standard Deviation of Ln 

lli~.:~~~;······························.· .•........ ' I.~.~.~.t.~l~~t.~:~;~:;tr~~i~ .• ; ••• i;;~~;~i~r~i~... 1 ~g~i~~AL-~(~~i~~ ... ~~.~.~:~ .. ~.~~~.~ .... ~.~.~ ........... . 
",.'.IDefault value used ! Mean of Ln(X) -99.0.347EE_0+OIO 

i Standard Deviation of Ln 

il~,lU,US~.:JlR~at~'~~~~~~~~;~"'~,.r~,~_~-j £~:~~;t~~~~~ru~~5~;~;···· 
,I~~:.~.~.~.~~ ......................................... ' I~~~it~.~.~~~~t~~ti~~.~~~~~~.=-~~ ... =~ .................................................. ! ~~~~~~~-~(P~i~~, ~~.~.~:~ .. ~~~i~ ... ~.~: .......... . 

II~~~:~~:U' "'~ ... F:-,;-~atiao.~:~~~~,~~~ .... jii:~~~~~;;~;: 
.

'",·.'IDefaUlt valu,.e use._d ! Mean of Ln(X) -l.OSE+OO 
I Standard Deviation of Ln 9.04E-Ol 
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[Default value used [Mean of Ln(X) -2.21E+00

Standard Deviation of Ln 1 .36E+00

[LOGNGRMAL-N(pCilkg, dry-wt fruit per
[Se:Frui[F~ruit concentration factor for S

_________ pCi/kg soil)

Default value used [Mean of Ln(X) -3.69E+00

_____________ _________________________ .1Standard Deviation of Ln 9.04E-0OI

I [Fuitconentatio fatorforZr LOGNORMAL-N(pCilkgy wet-wt fruit per
I ZI~FL~Ut ________________pCi/kg soil) ___

Dfutvalue used [Mean of Ln(X~) -7. 17E+00

Standard Deviation of Ln 2.25E+00

Nb:Fruit Fruit concentration factor for Nb fo~RA-~c/gdyw ri e
____ ___ ______ ___________pCi/kg soil)

IDefault value used [Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 9.04E-01

Frui cocentatin fctorforMo LOGNORMAL-N(pCilkg, dry-wt fruit per
~Mo:Fruit ___________________ concentratio factorfor__

_________ ____ ___________pCilkg soil)______

Dfutvalue used [Mean of Ln(X) -2.81E+00

Standard Deviation of Ln 9.04E-01

[Sn:Fruit Fruit concentration factor for SnLGNRANpilgrytfutpe
________________________________________pCi/kg soil) ___

_ _ _ _ _ _ _ __al u e _u s e 
M e a n o f L n ( X ) -5 . 1 2 E + 0 0

Standard Deviation of Ln 9.04E-0 1

!LOGNORMAL-N(pCi/kg, wet-wt fruit .per
rI:Fruit Fruit concentration factor for Cs

_____ _____________ pCi/g soil)____

[efault value ___-5.40E_00

DFaul vleudMan of Ln(X)-52EO

S~tandard Deviation of Ln 1.59E-00
C:ri - .Fruit conce ntration factor for Ho ]LOGNORMAL-N(pCilkg dry-wt fruit per

______pCi/kg soil)

-Default value used Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 1.041E00
LOGNORMAL-N(pCi/kg, dry-wt fruit per

[T1:Fruit Fruit concentration factor for Tl
____________________________________________ pCi/kg, soil)

bfutvalue used Mean of Ln(X) -5.52E+00
[DefultStandard Deviation of Ln 9.04E-01
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'.'1.··································································.·.·.·.·.·.·.i,,·.:·lr·.· .. ·.·.· .... =======,.~===:=======., 
. .. . •..•. m .......••..•••.....• m ....•.•..•.• m ••• l Ip.~i~~~~.?~i~ ... ...............: .•••••....... m... ... m 

i Mean of Ln(X) 
, Standard Deviation of Ln 

-7.17E+OO 
2.25E+OO 

! LOGNORMAL-N(pCi/kg dry-wt fruit per 
! p_Ci!k~ ~oil) 

: Mean of Ln(X) -5.30E+OO 

, .

. ,,:,:,i./~~-val~~ used 

F========r===============::!' Standard Deviation ofLn 9.04E-Ol 

II~o:~r~it _____ • ,lFruit concentration factor for MO' I LOGNORMAL-N(pCi/kg dry-wt fruit per 

j ... lr.D~;~t:::=a.'.u~-I~·.~.·-::::~.·.a~l.:=:-.~.·.::::~-:::u.::::s.-e:::d:=· =~===============:::;r~:::C:::~:::an=g=::::fo:::Lil=~(=X=)======:::-2:::.:::81:::E:::+:::O:::O= 
: Standard Deviation ofLn 9.04E-Ol 

"",.

,/Default value used ; Mean of Ln(X) -5.12E+OO 

.. ..... __ 1 Standard Deviation of Ln 9 .04E-O 1 

".

"", .. :/DefaUlt valu~ used . ( Mean of Ln(X) -5.40E+OO 
" Standard Deviation of Ln 1.59E+OO 

!FrI~~··~~·~~::::=···~~··~:'U::::i~:~:=:····:::····:::_:::···:::····:=·"':::" :.::······::.:::IF=r=···~::::~t::.::c::::····~=···~:::::··~::::::_n""·.· •• ~:::::~a=~.:::::i~::::.;::::····~:::::::::~t::::··~:::;::::~o::::····~::::····~::::s::::····::::···::::· ====i= .. ~::::~:::::&:::::_.=~:::.~::::~::::il=) ::::AL=-::::N::::(=PC=i/k=g::::w::::e::::~-::::··~::::····~::::f::::;~::::i::::~·.::::pe::::r=::!1 
i Mean of Ln(X) -5.30E+OO 

"":
,,,:.iIDefau.I.t value ... u .. sed I' 

; Standard Deviation ofLn 1.41E+OO 

'1~::;~~~~mmm. II~ruit ~oncen~;':ti:~;:~t~;~:;~: i LOGNORMAL-N(pCi/ka dry wt fruit per 

!IFr.~~ ... ~~~a~·"~I:'t~~~~~~,,=:=_:::::=:=s~=::;= ..... =.~===-===::::"==-'::::" =======ir~=~::::;::::a~:::::::::;~::::oL::.::i::::::;:::~:::i~:::t:::l'o:::n:::O::::-f::::L::::n::::O-:::-:::'-:::--:::::::9-~::::~:::42:::EE:::_;:::~:::o=::!1 
i[Ho:Fruit!I;;~~~~:~~~_~~:t~~~~:~t~~_~:;·~~·m ____ . _ ... _ .. _' ~~~~~~AL-N(P~~~ __ ~:~~:t fruit per 

IIDef,~lt ~1"e "ed ~::,~~ ,;;,;v.;'ion of Ln -::i;~O 
lFI~::::l::::"'~::::;::::"~::::'~::::"'~::::~'::::""'::::' .. = ..... ::;: .... ::;: .. =~lil::::F::::ru::::it::::c::::···.o::;:n::;:··~::;:.·.~ ... ·.n::::tr::::· .... a::::.· .. t.·::::~~::::···~::::f:::::::::~t::::·~=;::::::fo=r::::::T::::l~ .. ::::::::::::=::::····::::······::::::·····::::··· .. ::::::·~L~O~G~N~O~RM~~AL~-=N~(=PC==i/k=o~a::::::d::::::ry::::::-::::w~t~fr:U~it~p~e~r=jl 

.FrID~~~t~~u~I~'·~~a::;I::::~e=:=:=:u'::'s~=:-d:;====::::.:::: .... ::::--=::::::.:::: .. === .. =======.=-= .• :!~:;:;'~!'ion of Ln 
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IPb:Frt FricocnrtofatrorPLOGNORMAL-N(pCilkg dry-wt fruit per
Frui cocentatin fctorforPb Cillgy soil)

Default value used Mean of Ln(X) -4.7 1E+00

Standard Deviation of Ln 9.04E-0OI

I.. I. OGNORMAL-N(pCilkg dry-wt fruit per
I~L~ru~t~~, Fruit concentration factor for Bi pik ol

I~futvleused 
Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 9.04E-01

[0:Fruit [IFruit concentration factor for Po [ONRA-~~lgdyw ri e
________________________________________________: Cikc soil) _____ _____

[Default value used [Mean of Ln(X) -7.82E+00

K. jStandard Deviation of Ln 9.04E-01

~Ra:Fruit [Fruit concentration factor for Ra rONRA-~~lgdyw ri eI _______________________________________________ j Ci/kg, soil)________

Iefault value used [Mean of Ln(X) -6.50E+00O

Standard Deviation of Ln 9.04E-01

______________________________ [OGNORMAL-N(pCi/k- dry-wt fruit per[Ac:Fruit IFruit concentration factor for Ac
____ ________ ________ Cilkg soil) ___ _____

Default value used fMean of Ln(Xj -7.96E+00

Standard Deviation of Ln 9.04E-01l

Th:Fruit Fruit concentration factor for Th IONRA-~~/gdyw ri e
_____ __________________________pCilkg, soil) ____ ____

D~efault valu'e used Mean of Ln(X) -9.37E+00

Standard Deviation of Ln 9.04E-01

U:Fruit .Fruit concentration factor for ULGNRA-pilgdywfrtpe
_______________________________________________ pCi/k- soil) ______

[Default value used Mean of Ln(X) -5.52E+00

Standard Deviation of Ln 9.04E-01
[LOGNORMA-N(pCi/kg dr-wt gri, e~CI: Grain Grain concentration factor for Cl ]LGORA pdirk soil) per_____

Default value used [Mean of Ln(X) 4.25E+00

Standard Deviation of Ln 9.04E-01

[OGNORMAL-N(pCi/kg dry-wt grain per
Ca: Grain Grain concentration factor for Capikgsl)_____

Default value used [Mean of Ln(X') -1.05E+00

Standard Deviation of Ln 9.04E-01
Mnn: Grain Grain concentration factor for Mn [ONRA-~~lgwtw ri e

_________________ _______ _____pCikg soil) ________

D~efault value used r eno nX)-2.12E+00

Standard Deviation of Ln 1 .59E+00

~LOGNORMAL-N(pCi/kg( wet-wt grain per[Zn: Grain [Grain concentration factor for Zn

[Dfal vlu sed Mean of Ln(X) -2.21E+00
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-7.82E+OO 
9.04E-Ol 

; LOGNORMAL-N(pCiJkg dry-wt fruit per 

~j£C:~/k.~ ~oi!L. " 
: Mean of Ln(X) 
I Standard Deviation of Ln 

....................... 1 

-6.S0E+OO 
9.04E-Ol 

IIDefa.u .. It .. v .. a .. lu .. e .. u .. s.e .. d ! Mean of Ln(X) -7.96E+OO 
! Standard Deviation of Ln 9.04E-O·1 

Ilcl:Grainm.:I;~;:~:·~~:~~:~:~i~:;:~~~;;~;~1 . : LOGNORMAL-N(pCi/kg dry-wt grain per 

.rr-:;-:.-~=,=--~ ... ~=.=7=================-::::::::!:.-;Ps=i~$soil) 
ilDefault value used 4.2SE+OO 

: Standard Deviation of Ln 9 .04E-O 1 

tl·~·~~·~~~~:···m ........ . 
.1·Def~. :--.It .... va. l .. ~.e. u.~·.~.·d" i Mean of Ln(X) -l.OSE+OO 

: Standard Deviation of Ln 9.04E-Ol 

[FIG:::;:~::=al:::;:' n:::;:c=o:::::·::::::~·=en:::::t:::::~a::::·tl=. O==~=f:::;:~~::::····~::::~=r·~~=;~=~::::···~=····~= ...... =m= .. m.= ...... :::;: .. m·:::: ...... :::;: ...... :::: ...... ;;:;;!·I ~~~~~~AL:N(,;ti/kid,;,:;;,,-~; . .1 

i'rrIM .. ~ .... ~n·~···~~··~:=r:':'a::;i~n':'m .. ~ .. m':' .. m.== ....... ;= .. = .. = .. ~~ilrG= .... -.. =;-a::::i:::: .. :=:::: .. =·~:::;:·=~:::;:n= .... :::;:~=·~~= .. :::::_n=·~:::::~=.=·~:::;: .. ::::~l:::;: •. :::::~::::n= .. ~.:;;;;.=:.;;;;;~::::.c=:::::t:::;:·~:::::r:::;: .. :::::::::£ .. :::::·~;::.··=r;.;;:·~=:::;: .. =n:::;: .... :::::::::::~=,::::~:::::g::::;:::::N:::$::::~::::~::::il:::) ::::A::::L::::-N::::::::(P:::C::.:iJk=g=w:::e:::t-:::w::::t::::gr::::a::::i:::n::::p:::er:::=1 

., 

...• 'I·Def~~l~ v·~I~;:~~d . I-i Mean of Ln(X) 
.. Standard Deviation of Ln 

-2.12E+OO 
1.S9E+OO 

ll'~:: G r~·~:····· .. ······mm ....... . ! LOGNORMAL-N(pCiJkg wet-wt grain per 

I pS=i~~ .. ~?!l) . .. 
-2.21E+OO !I Mean of Ln(X) 

......... m •• 'm'" ••••• m ......... " 
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Stndr Dvation of Ln 1 .36E+00
Se:Gain ~ G oc raton ctoforSe LOGNORMAL-N(pCilkg, dry-wt grain per

rain nen arpCi/kg soil) ___

Default value used Mean of Ln(X') -3.69E+00

Standard Deviation of Ln 9.04E-0OI

jr:Grain ~ Grain concentration factor for Zr fo~RA-~clgwtw ri e
______ ______ ___ __ ______ ______ ______ ______ _____I pCi/kg soil) _ _ _ _ _ _ _ _ _ _ _

Default value used ~Mean of Ln(X) -7.17E+00
Standard Deviation of Ln 2.25E+00

jNb: Grain Grain concentration factor for N ONRA-Npik r-w ri e
________________ _____________ ______ _____ pCi/kg soil) ________

[Default value used Mean of Ln(X) -5.30E+00
Standard Deviation of Ln 9.04E-01

FLOGNORMAL-N(pCilkg dry-wt grain per
~Mo: Grain ~ Grain concentration factor for Mo

____________ _ ________ ____pCi/kg soil) _____

[Default value used Mean of En00

.1 _____ ___Standard Deviation of Ln 9.0413-01

{Sn:Grain~ ~~~~~~~ ~ [ri ocnrto atrfrS OGNORMvAL-N(pCilkg, dry-wt grain per
_____________ _________ ______________pCi/kgy soil)__________

~Default value used Mean of Ln(X) -5.1 2E±00

IStandard Deviation of Ln 9.04E-01

[LOGNORMAL-N(pCilkg, wet-wt grain per
__________- [:Grain concentration factor for I

I:________ Grain_______________ pCi/kgy soil) _____

[Dfutvalue used MenoLnX)-5.40E±00

Standard Deviation of Ln 1 .59E+00O

[cs:rainr~rln cncetraton fcto forCs LOGNORMAL-N(pCi/kg, wet-wt grain per
- _____ _______ _______ _______ ______i pCi/kg soil) _ _ _ _ _ _ _ _

Dfutvalue used [ean of Ln(X'l -5.30E+00

................ ......... ....... -~S~tandard Deviation of Ln 1.41E+00

concntraion acto forSm LOGNORMAL-N(pCilkg dry-wt grain per
[Sm: Grain [Grain conenraio factor________for________

______ ______ ____ _ ______ ______ ______ ______ ____ j pCi/kg soil) _ _ _ _ _ _ _ _ _

Default value used Mean of Ln(X) -5.52E+00
Standard Deviation of Ln 9.04E-01

I~o:rain[G cncetraton f forHo LOGNORMAL-N(pCi/kg, dry-wt grain per
rain acor ~pCi/kg soil)_____

Default value used Mean of Ln(X) -5.52E+00

Standard Deviation of Ln 9.04E-0OI

[TI: Grain Grain concentration factor for TI LGOMLNpikgdyw ri eI _____________ _______ .1 Ci/kg soil) _______iDefault value used [Mean of Ln(X') -7.82E+00
StandrdDe iato of Ln 9.04E-01

f~b~rin [Gain LOGNoRMvAL-N(pCi/kg, dry-wt grain perP:GanGanconcentration factor for Pb I~I~ ol
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,IDefu"ltvru", ""d " -" _.- u __ 

IF~~-~-},~~ ;~ncen~atiO~~f;to, fa< Zx ..... " 

; LOGNORMAL-N(pCiJkg dry-wt grain per 
pCil\~ soi!2 ..... .. 

; Mean of Ln(X) 
: Standard Deviation of Ln 

-3.69E+OO 
9.04E-Ol 

I LOGNORMAL-N(pCi/kg wet-wt grain per 
i pCi/kg s?iQ .. 

! Mean of Ln(X) -7.17E+OO 
i Standard Deviation of Ln 2.2SE+OO 

",'Default value used - ._- -

;.[INb:Gr~:· .... :.".,1 Grain concentratio~.~ac::~·~:r Nb IILOGNORMAL-N(pCilkg dry-wt grain per 
~~~~==~==j~I========== .... = ...... = ..... ==.============!lrP=C=ilk~g~s=o=il)~_=_=.=·================dl 
!fR:efaul~-val~e ~sed ! Mean of Ln(X) -S.30E+OO 

I i Standard Deviation of Ln 9.04E~Ol 

,:

,,:, ..• :IDefault value used ' l Mean of Ln(X) -2.81E+OO 
1 Standard Deviation of Ln 9.04E-Ol 

:~n:Grain "==::.'·IF~=~=ai::::n::::c::::o::::n::::ce::::n::::tr=a=tl::::· O::::·~-::::f=a~::::·"· .. t="~=r =fo=r:::s='~:::~'=--='-===~I~ L~'~O~G~N~O~RM~'AL~'-~' ~-N~(~;;c~iIk~g~d::::r:::y:::-w~t:;gr~a~i~~p~e:::rdl 
.. ..... J pCi/kg soil) 

",.

""JIDefault value used I I Mean of Ln(X) -S.12E+OO 
I Standard Deviation of Ln 9.04E-Ol 

iFrI~'~"~'~~::=r=;"'~:::"'~=:=;'"'''='''''':::'''':::''''''=''''''='''''":="·="= .. ~!!:iFIG="·::::"·=r::::a:;n=:.::::.=c::::"~::::::::·n"=·::::·~=·"::::~::::n="·:::tr="·::::a="·::::~=;:::~=n="·="=f=·~:o:.=~=·~;;;;;o;;;;;·.~;;;;;r .. :o:";;;;;f=·~;;;;;":::;;;;;;"':::'~;;;;;"':::"~'~~~'::::"':::"'::::"':::"';;;;;"'="'::::"'="'::::"':::"'::::'"::: ... = ... ~mi:~~g~~:~Ng~~~~~il~)~AL~:-:N:(:PC:~ilk~~g:w:e:t-:w~t~gr~~ai~n~p~e:r: 
":",.
'.:IDefault value used' ,r i Mean of Ln(X) -S.40E+OO 

j Standard Deviation of Ln 1.S9E+OO 

iFrI~~s'~""~::="~"=;"'~~a'=""~=;'~::::"'''=''''''=''''''=''''='' .. ··:=··=!.!:ilrG:=r::::al=::::.n .. =·:::: .... =c::::o= .. ·;;:;;n::: .. :;;:·c .. =·:;;;;~=n;:;;; .. ··=tr:;;;; .. ·a== .. ==~;:;;;l··o:::: .. ·=n::::·= .. =f=a=···;;;;;;~=t;;;;;o:::: .. ·;;;;;·;:::: .. ·=·~::::o= .. ·::::;=··::::·~=··::::s= .. :::::::~d.,I,,,.~=g=~::::N=g::::~=~=g=)::::AL=-::::N::::(P::::C=iJk::::g=w::::e::::t-::::w::::t::::gr::::a::::i::::n::::p::::e=r::::d1 

.

:,,'::,.'IDefault value u~;d" r ! Mean of Ln(X) -S.30E+OO 

F===============::;:;J~~~~?~~?!?=~i~~i?~?! Ln 1.41E+OO 

'I~:;~~:~:""' ,,!'.I~r~in concentratio~.~a" .. ~t:r.·.·.~:;·~: ! LOGNORMAL-N(pCilkg dry-wt grain per 

~~~~~==~~== .. ======= ... :::: .. == ... == .... ==.============~.!=p=C=ilk=g==SO=il=)=="=~='================~I 
:,'I .. D ....... e. fault vah;e used I Mean of Ln(X) -S.S2E+OO 

F=======:'r===============~1 Standard Deviation ofLn 9.04E-Ol 

:IH::·~~~~:··m ..... m..... .'IGrain concentra. tion ~ac~o~.~~~"·.;:r.".···~~···· i LOGNORMAL~N(pCilkg dry·wt grain per 
'. . _.. .. .. .. _ J ECi/k"~ s~il) 

': ,.,.;.'I.D.l ... ; ... e. fault value used . " ..... _ ... "' . ~ Mean of Ln(X) -7.82E+OO , 
i Standard Deviation of Ln 9.04E-Ol 

:.,Ip ..... b.·.· •. ·.:~ .. ~.··.r.· .. a.· .. · .... i.n.·.· .. ·.... 1.' Grain concentration factor for Pb .......................... ···jLOGNo·RMAL-N(~Cilk~d~;~~~;~inper 
".. ... . " . __ ... J L .... "" ...... "._.. ......,,_ ..... _ ".. . I;s=~~~_~?~D ""... ... .._ ".', ....... ' 
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Default value used iMean of Ln(X) -4.7 1E+00

Standard Deviation of Ln 9.04E-0OI

[LOGNORMAL-N(pCilkg dry-wt grain per
tBi:Grain .Grain concentration factor for Bi pik ol

Default vleused fMean of Ln(X) -5.30E+00
vaueStandard Deviation of Ln 9.04E-01

.D ...... _ _........._..._..........._............._....._... _....... _..

Po: Grain Grain concentration factor for Po jLOGNGRMAL-N(pCilkg- dry-wt grain per
____________________________________________ 1 Ci/kcg soil)

Dfutvalue used Mean of Ln(X) -7.82E+00

iStandard Deviation of Ln 9.04E-01

[Ra: Grain IGrain concentration factor for R~a[LGo AI-pckgdywgripe
_______________________________________________pCi/kg soil) _______

*:Default value used '.Mean of Ln(X) -6.50E+00

Standard Deviation of Ln 9.04E-01

Ac: Grain Grain concentration factor for AcLONRA Npilgdywgrnpe
____________________________________________pCi/kg, soil)

Default value used Mean of Ln(X) -7.96E+00
Standard Deviation of Ln 9.04E-01

Th:Grain ~ .Grain concentration factor for ThLONRA Npilgdytgrnpe
....................- ................ .... .... ... .... ........ .. ........ ........ ................. s o il)~/c, s o l

Default value used Mean of Ln(X) -9.37E+00

Standard Deviation of Ln 9.04E-01

:IU:Grain FGrain concentration factor for U ~ ONRA-~~/gdyw ri eI __________________________________________pCi/kg, soil)

I Default value used [Mean of Ln(X) -5.52E+00

Standard De'viation of Ln 9.04E-01

IC1:Beef Beef transfer factor for Cl I CONSTANT(d/k-g)

Default value used Value: 8.OOE-02

Ca:Beef Beef ~transfer factor for Ca ~CNTN~~g ______

IDefault value used I Value 7.OOE-04

IMn:Beef lef transfer factor for Mn CNTN(d/kgr)_____ ___

Dealtvlu sed Fau 4.OOE-04

jZn:Beef - Feef transfer factor for Zn CFONSTANT(d/kg)

~Dfal vlu sed ___ __ Value 1 OOE-O1

ISe:Bef Beef transfer factor for Se ____CONSTANT(d/k-)

Dealtvlu sed Value 1.50E-02

Zr:Beef Bef transfer factor for Zr _____JCONSTANT(d/kg) __

De~faqu~lt value used FValue 5.50E-03

jNb:Beef Bef tasfer factor for Nb ICONSTANT(d/kg)
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ilDefault value used : Mean of Ln(X) -4.7IE+OO 

:I~~~~use:·· ··:I~;;~=~~~:,,~~ufa~tOt.:~t~L__ ! ~~?~~~~~~~: ~ry·~5~~;~· 
11;:;~~~~:wm .... m mmrl~';·ai~~~~~~~~;::i~~ .~~.~~~.~~~r.;~··-·····m .. ml~g&~~;AL-~eP~i/kg dry-wt grain per. 

IIDdaui! vaiu' ~~d.i ~::~;~ ~~;'!tion of Ln ;7~~E;~O 
,t~~~~~;~;~:~~_~~.~m_","il~;,~~n~:~.~~~~;:~~~~ ~;~~:;~~~:;;.,.:~.~:~ .. ~ j ~gi;~~~_~-NepCilkg dry-wt grain per 

.
..•. 'jDefault value used : Mean of Ln(X) -6.50E+OO 

i Standard Deviation ofLn 9.04E-Ol 
il;;:~~;~;JIF··.~;;;;;;:·.:~;;;;;;;l;;;:;:~;;;:;C;;;:; ... ~;;;:; .. ~;;;:;~e;;;:;n;;;:;.t:;;;:;~a:;;;:;t~;;;;;;·~::::;:~·::::;:;:;;;:;~c:::::t:::::~r=£= ... ~=.~.= .. ~;;';;; ... ~;;;:;.~.::';:::;;'''' .;:::;; ...... ;:::;; ..... ;:::;; ..... ;:::;; .... "' ... =1 ~gi~~~~-~~~cilk~~~~~:t. grain per. 

', .•.• IDefault value used i Mean of Ln(X) -7.96E+OO 
j~s=t=an=d=ar=d=D=e=v=ia=ti=0=n=0=f=L=n~=::.::9~.;:;;04~E~-~O~1=~1 

:IF!.=~h=m~:=G;;;;;;· ••. · •. :=·~.=~;;;;;;in;;;;;; .... ·::;: .... =-.. ;;;:; ...... ;;;:; ...... ;;;:; ...... ;;;:;· •... ;:::;;!:t;=G;:::;;r;:::;;;::::;i~n::::~~::::::~.~:;;;:; .... ~:;;;:; ... ~:::::.~.::::;:.~tr=._a=··.·.·~=lO:::::';:::::~:f:::::;=~t=.·.~=~ .• ;;;;;;io=r=mi=:h=:=~ ..... = ... = .. ===; ~~~~~~~~~e~~~g dr~~:.t.~:i.~ ~.~~ ... 

t faoit 

"iu, ~~,d ..._~ . __ ~ .. __ ..... : ~::~~~E';;.~~~Ln. ~;~7. 
Ilv: Grain' .m.: I.~.~.~i~ .... ~ .. ~.~.~.~.~~~~~i~~ ... ~~~to~ .. ~~.~ ... ~ ......... m ................................... ! .~~~~~~~-~:~~~~ ... ~~~~::~:i.~ ... ~.~.~ 
il::a

:

1t 

vaiu, ~d_~. ....~ J ;::;:';;;'!tion of Ln _.l~~~~~ .... 
11c;;!:~~~r .m ; I~~~~r.:.~~~~~:..~~~~?:.~?:.~! .. mm' .m~mJ I~~~~!~!(~i~!:m:~:' 
,lDefault value~~~d IL~ a~ue S.OOE_02

m
.-.-. 

,1~a:Be~f -~~·',_:~"._=,:~JBeef ~:ansfer factor fo; C~' IICO~~!~.!~.?/kg) "" 
! ,?~~~~~~~~~~~~~~~.mmmmmm '.. . .mm.J ,~. ... 7. OOE-04 

il~_';J~;;;;-;d---I~ef rran'!e:.faClnt f~':.~~_ "--- jl:!~=g~~OE.04 
I,Z~·;B~~i·········· ... ............... . .... I~=~i .• ~;.;~~~~i;~t?~ ••• i?;.i;:···· ! 'CONST ANTe d/kg) .................................................. m ••••• , 
i'Default value~;~dmm ...... mm:I·~····································m~:~~~~~~m.m... ....... . 

',~~i"·-·_·"nH __ - "~eef transfer factor for ~.~.. _ .. ".,_.. II~o~s~"~~('d"~g) " 
'IDefault value used IF I ~=. a=l=u=e=" =='==-=1=.S=O=E=-O=2=======; 

,j"Zr:_Beef._ ... ,.",." ... J'~eef :ransfe: facto'~!;;'~;_,~,~ ~w "'" "'"lrlc=?=~=",~=,.!=,·:lli=, ... =., T=.=~~=i=.~=';'=· =======''''=~w' 
. ilDefault value used.mn,n,.,mnm ,m m .. nmnmmnjl~__. S.SOE-03 

!I~~:~~~i' mnwnm :1~~~Lt~~~sf~r!~c~?rfor~bn,:I~S)~?! ,?:~!(dlklS). 
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DfLault value used Vle2.50E-01

,MO:Beef [eftansfer factor for Mo jCONSANT(d/kg,)

lDefault value used Value 6.0013-03

Sn:Bef eeftransfer factor for Sn [CONSANT(d/kg)

Default value used ____[Value 8 .OOE-02

I1:Beef ]Beef transfer factor for I [CONSTANT(d/kg)

Daltvalue used [Value 7.OOE-03

lsm:Beef -[eef transfer factor for Csm [C TANT(dlkg)

Default value used [Vlu .50E-03

fato foCi___ [ONSTANT(d/kg) ___

.bBe ..... B eef tansfer factor for PbSOm~Tdk~

Bi~:Beef [.. .......... .. .. ...... AN~ dkg
D~efault value used Vau .O-03

Po:Beef Beef transfer factor for Po [CONS ANT(dlkg) ___

[pefault value used [Value 4.50E-03

:RT:Beef [Beef transfer factor for Ra [JCONSTANT(d/k.)

[befault value used i. - Value 4.50E-04

Th~:Beef Beef transfer factor for Th [CNSTANT(d/kg) ____

Default value used [Value 6.OOE-06

U:ef[eftansfer factor for Ui [CONSTANT(d/kg)

FDefault value used [Value 4.00E-04

l:Poultry - Putytasfer factor for Po [ýCONSTANT(d/kg)

F~futvalue used - __ - Value 3.OOE-02

Ca:e Polr Putranfry co fo Ra [oSTANT(d/kg)
[Dfault value used _____Vau4.0-04

Mnh:Pouit [Beeftr transfer [atrfo h1CONSTANT(d/kg)
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jl~=~~~l~ ... ~.~l~= ... ~.~.=.~ ... ·.·····m................................ .•••........................ mm ..... m························.mmmmm ••••• ·.·m ••• !·I.~ •..••••••••••.•.•.• m ••.•••••••••••••••••••••••• ~ •.• ~?~~?~ ••••••.............. mm ........... mmm ... . 

.' I~?:~~~! ............. i 1!3~~~~~~~~~~~~~t?~f?~~?m. mm .m.m .... mm." J I~g~~!.~!.\?~~! .... . .... ...m.' 
IIDefault value used II ~ 6.00E-03 ! 

i I~~:i~~i" . .... i t~~~~~~~~~~~~~:t?:~?~.~~ ..... m.1 I~g~~!.~!.\?i~! .. -~m_.w __ . 

J 

:I~=~~~~.t .. ~.~.l.~= .. ~~=~ ............................................ _ ..... __ .. _ ... __ .m .......... _._ .. 1 1.~ .............. _ .... __ .. 7:??~~?~... . ...................... _ ... __ ... . 
il~s:.Beef . _. 'I~eef transferfactorfor C::S II~ONSTANT(dJkg) 

'I?=~~~~~m~~~~=.~~_=~ mmm mmm.m_OO"Om ..... mmmmom m mmmm" mmJ I.~ .. o_..m __ ._~:??~~?~_...._m.m.; 
ll~~~~~~! ..... ......m.__ j I~~~~~~.~~~~~_~~~~?~~?:.~~.... __ ...____j FI<=:::.?:::.~:::S:::.T:::.AN::: ...... ::: ....... :::!.:::~d:::Ik:::-.... :::~~:;:;;; .. m.::: ... ====:;;;;; .... _::;: ... _::: .. __ :;;: .. _;::;; __ ;:;: .. _::: ... ::;;;;.-. .1 

[IDefault value used II ~ 5.00E-03 
'IHo:B~~£ .-_.~ _: __ .... ,I~~:! __ ~~nSfer factor for -~_?.. lIFC:::::O:::::N=S=T:::::ANT==(dJk=o=a)========~ 

!1;i:~~~~~e':~~~jB~~ftra~~~;Z;_~' II .... ·j~TAm(dIk;t'~~3 ......-- ..... 
IIDefault value usedmmmmmm .. JI..Y~.~~~......._m._~~??~-?~. 
il?~.:j.~~i' ..m •• m •••••••••••• ·.·...[I~~~i •. ~~;ii~~.i.~;·~?~i?~~~~· mmmmmmmm.mmil~.?~~!.~\~~!.. ... .. . .......... "'" 
"Default value used II ~ 3.00E-04 

i 1~!=.J?*".:e! ........... _ .1 I~=~~~~~.s..~=:.m~~:~?=-~?:..~i_ . II~ONST ANT( dlkg) ...... m ... _._ ............. j tlDefault value used··· .... lrIL=·····~=i=~~= .. ·-= .. ·=-.. = ...... = ...... =-· .. = .. -.. = .. --=·~=·~O=·'O=·~=-~=·~=~======;;;;;"I 

:IPo:Beef JB~:ftra_~sferfactorfor Po . _ -.J1'<=ONS!.ANT(dlkg) F======================::;;;;I 
i'~=r.~.~~t~.~~.~.= .. ~~=~... . ...... __ ........ ______ .m. __ ........ II . ..Y~l~= ................ __ .. _ ..... ~:.??~~?~ ___ ................................ ' 
!I~~:~_~.~.! .... _ .............................. II~.:.~~t.:~~:!::.~~ .. c~?~.~?:. .. ~~.......... . .. m __ ........ ll.<=?~~!.~ .. !.~?~~) ........... mm .... _ ............................... . 
11~=~~~~~~~l:~=~:=~ .. m.m..mm.. .m. . ... "'mmm.__ j I~.m.m. .. ..~ :??~~?4.m .' 
·I~~:~~.~! mmmm __ mmm! I~~~~~~~:f:r~~~t.?:.f?:.~~.mm jl<=g~~!.~!.\?~~~. . ... ! 
.'~'D~e~fa~U~lt~V~a~lu~e~u~s~e~d==r===============lll Value 2.~OE-05 
;ITh:Beef il.seef transfer factor for Th IICONSTANT(dlkg) 
!:=I?=.:=.~~::::: ... ~=I.t=V= .... ~=lU= ... ~=u=.~==:::::~ .. =. :::::::::= ..... = ...... = ...... = ..... = ....... = ...... = ...... = .... _= ..... = ....... = ..... ======== .... = ...... = ...... = ...... ={ ..... ll.~. ....m ...... m ....•..... m?~??~ .. ~~~ 
:IU:Beef 'IBeeftransfer factor for U IICONSTANT(dlka) 
;l:=·??=.~=~a=.~= .. ~~=.v= ... ~=lu=e= ..... ~:::.s::::.:=~-=~= .... :::::·.'::: ...... ::::: ...... '= .•.... = ...... = ...... = ..... = ..... = ...... = ..... =_ = ...... = ...... = ...... = ....... = ..... = ...... = ...... = ...... =. == .. ·::::·::::, .. ·= .. ·,,·:::: ...... ;;;::;···-= .. -=;1"; alue '" 2.0~~-04mm.. 
;rI9::;;}:::~P= .... :::?u::: ...... =~.~=E:::Y:;;:: ...... :;;:: ..... ::: ...... =. ='.:;;;I~:::.?::: .. ~.:::ltr::;;x:::y;::;; .. · .. ~::: .. ?:::.~.~:::::: .. ~.::;;:=~~=~t:::?;:;:r.::::::!o:::::: .. :::::::_c:::;;::J:::::: .... ===· .·::: ..•••• :::::: ••• · ••• = •••••• = •••••• ]I~?~~!.~.~\?~~)..... . .............................................. . 
;IDefault value used ~I ~ 3.00E~02 

. i[§,:f~~~ .. !!y .. ~, .. :.~: .. ~:'::,,~:l~;ir~!~~:~.~?.=-~;, .......... ~.·=~.;I~~~2~~~~L,,_,: .... ~.~~~,~= .. ~: ~~ -'~=~~: 
IIDefault value used . 11 ~ 4.40E-02 
·:I~_n:~.~~l~ry ... '~::,I~~;;~~. tra~~!::,!~~t?r f?r !'1~ .......... ·-· ...... '- .. ,JICO~S'!:~NT(d_~g) .......... _ 
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Dfutvalue used Value 5.0013-02

]Zn:Poultry Poultry transfer factor for Zn !CONSTANT(d/kg)

, Default value used Vaqluep: 6.50E+00

ISe:Putyfoultry transfer factor for Se CONSTANT(d/k-)

lefutvalue used Value 8.5013+00

!Zr: oultry, Polrytansfer factor for Zr ONT Td/)

IDefault value used V)a lue 6.40E-05

]Nb :oultry Poultry transfer factor for Nb ýJCONSTANT(dlkg) ___

IDefault value used Value 3.10E-04

IMoPoultry Poultr transfer factor for Mo jCNTANT(d/k-g)

IDefault value used V[ýalue 1.90E-01

jSn:Poultry IPoultry transfer factor for Sn CO TANT(d/k-)

,Default value used jVle2.OOE-O1
IT:oultry jputy transfer factor for I FCONSTANT(d/kg)

Default value use d Vle1.8013-02

]Cs :oultry Poultry transfer factor for Cs[CNT Td/g _

Default value used iValue 4.40E+00

ISm:Poultry jPoultry transfer factor for Sm [ICONSTANT(d/k-)

Default value used - Value 4.OOE-03

ll:outyPoultry transfer factor for Ho ___[ONSTANT(d/kg)

use .. [V lu .4..O.O......

lDefault value used Value 3.OOE-O 1

Pb:hPoultry Ioultry transfer factor for Pb ~ CNTN(d/k-)

Default value used Value 3.0013-01

Bi: Poultry Poultrytransfer factor for PBijNTATdk)____

Po Poultry fatrfrPONSTANT(d/kg)

-Default value used Value 9.OOE-O1

Ra: Poultry Poultry transfer factor for Ba FSO:N:STANT(dikgg)

ise Value13. -01

Ac:Poultry Poultry transfer factor for Ac jFCONSTANT(d/k-)

vleused____faue4OE0

Ah: Poultry IPoultry transfer factor for Th fCONSTANT~d/g)
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"?~~~~lt~~l~~~~=~ .. .. ............... ..... ............jl~... S.OOE-02 

'IZn: Poultrr ................ ' I~?~l~xtr~~~~~~ f~ct?rf?:~~. . .............. jl~g~~!~!~~~~!... . 
'IDefault value used .. . '" .. J ~ 6.S0E+OO 

!1~.~.:.~~~~~~~·m~mm:~:'·:·:·I~~~~~~~!~~.~~~~.:~~~~~?:.i?~ .. ~·~·'-.. . ................. JI~~~~!~.!~?~~) .... . 

·!.D:f:UI t .. ~~.~~=us~d .. _ .. w....l-:, a~e .m •• ",~~.?OE~OO ..... _._._._. 

:IZr:PoultrYJpo~lt~y tra~?f:r factor for ,!:r .~." .... __ .......... _JI~ONST~!(dlkg) . ___ . __ . __ 

!I~~~:.~~·~~;.~~~~~:~~~~. ,IValue 6.40E-OS 
,I.~b: Po~ltry ... Ipo~i_il-~~~~f~;'f~~·~~;i;~·~···· .. __ .".~.~.~mm_·.·.··' "'Jlco~~~~~( ~~;~ .................................... , ........ . 

,IDefault value used ...!I~..... 3.lOE-O~ ........ . 
'IM~~~~~it;;···· ; Ip~~i~;;~;~·~~f~~ factor .f~;~~'" ......... !I~~~~!~!\?~~~ .......... . 
"Default value~~~d" ......................... II Value 1.90E-O 1 

iISn:~oultry_ .. _ .. _-·" ~~~ultry tran~_~~r fa~t~r' for_Sn --il~ONSTANT(dlkg) -w ••• ·-·mm=~ . 
"J?ef~ult~alue used... ............. . . Jy~l~;'" - .. 2:'OOE-Ol 

; 
........ .1 

, 
J 

11~~!?o~lt~~ j~.?~~~:~ ~ra~~fer factor for I_.~ ...... _ .... _.._,._-1t~gNST~T~~.lkg). .._ .... w....... .. .. .. 

IIDefault value used ................. ... ............... lt~.. .. ~:~OE-02..... ...... . 
,I~~:.~~~i~i;;············ .......• 1~?~lt:X~~~.~.~~:f~~~?:~?:.~~...... .................. ! I.~.~~~!.~!~?~~! .. . 

• •••••••••••••••••• - ••••• - .......... ~" ••••••••• ¥¥ ••••••••• ,j 
'IDefault value used._" .. JI ~ 4.40E+OO 

!1~~=.~?~i!ry·.JIr=~=?=~l= .. ~=t= .. ~=.~::::~s::::f~::::::::: .. ~::::.~.c= .... ~.::::?r=f::::.?=: ... ::::?m= .... :::: .. = .... = .... = .... = ... :::: ... ===: .. JI~?.~~! A~!~~~!. 
ilDefaUlt value used II ~ 4.00E-03 

,IHo:POl~'it~~ " .. jjpoUltry transfer factor ~or Ho IICONSTANT(dlkg) 
F======================= 

'IDefault value used ......... ""........... ............ ........ "......It~ ... " ...... w"_ ... ~:??~~~~,, ...................... , 

,
:, ... ,III.p6 .•.. • .. • .•.•... ei

b .•... •.
f.: .•.•.... ; .•. ·p ..... ~ .•.•. ~O .. l .• o •. t.· .. U .•.• U ..•. , ...•. I .•. 'I .. t.· •.• t1 .•. r." .• r .. ·.·.y.e.·y .. • .•. : .. ·.~~:~,I=~a~~='f'''O'fO'" ...••.• ~ -=-'I~!=~~~~:~ =~~ ~--= 

..... 11~?~l~~t~:~~~~~~~~:.~?:f?:~?mm ............ 1 I~~~~!~!S?~~!......... ".mm. ..' ... 1 

!I~~~~ue used J.~ 2.00E-Ol 

ilBi:Poultry ,IPoultry transfer factor for.~i :ICONSTANT(dlkg) 

;1J?~~~~~t~~~~=~~=~ . . .... .....! ly~!~~.....!~?OE-O 1 j 
. .1 

'1!?'?.~P<:mlt~~,..... ..H~~.~ltr~_~ra~sfer factor for Po .. , ...... .JI~ONSTAN~(dlkg) 
:1J?=~~~I~~:I~~~~=~. qqqq. ,I Value 9.00E-Ol 

i I~~:~?~~~EY... . .. ' I~?~l~~t:~~~~~r.f~~t?:f?~~~ . .......... ..... ..: I~?~~!~!~?i~i·q·q.. .. 
,I~~::~~ .. ~~lu.~ .. ~~:~ ..................... _ ... .w... ........ .. ........... .......... jl~.. 3.00E-02 

't~c:.r~ult~y ..... __ N ... iIPoultry transfer f~:.~~:..!.~r Ac,.. .. ............... iICONST~T(d~~~ ...... _ ...... ~ ................ .. 
.tDe~u .. ~:.~_:~.~.=.~~ .. :d ..................... __ .. .... . ................ J ~._ . ~.?OE-03 ... . 

!1!h:P?~I~~:r ..... · ...... J~ .. ?~~~~?transf~r,!actor !?~.!~ .. , ............ ·JI~ .. <?NSTAN~(d0~! .. .. 
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Dealtvlu sed FVaqlue 4.0013-03

U:Polr Poultry transfer factor for U jCONSTANT(d/kg)

~Default value used ________ [Value 1 .2013±00

:CI:MilkMik transfer factor for Cl [ICONSTANT(d/L)

FDefault value used Vle1 .50E-02

'Ca:Milk [ilk transfer factor for Ca [CONSTANT(d/L)

[Default value used [Value 1.130

ýMn :Mi~k [lk~ factor for Mn [ONSTANT(d/L) ___ ___

[Default value used [Value 3.50E-04

Z:Milk [ilk transfer factor for Zn [CONSTANT(d/L)

[Default value used fValue 4.OOE-03

Z:ik[iktansfer factor for Zr ý[C9NSTANT~d/L __

[Default value used 4[au .OOE-05

Nbr:Milk [Milk transfer factor for Nb CONSTANT(d/L)

[Default value used ________ Value _________

:l~~b:N ~ [Mil trnsfer factor for MojCNTATdL

[Default value used Sn[02u _ _

[Default~ ~ ~ vau2sd[Vle1.OOE-0

I~:Milk [ilk transfer factor for M ~[osA~d/L)
[Default value used Value 1.5013-03

C Ml[Milk transfer factor for Cs [ICONSTANT(d/L)
[Default value used Value 7.OOE-03

Sm:Mi~~~k [Milk transfer factor for Sm[Is~~I

[Default value used [Value 2.OOE-05

*I~o:Milk [Milk transfer factor for Ho [ICONSTANT(d/L)
..D. fa. lt value..... .............. ...................... used......... .... ......................................................[a u 2 .O E 0

[Default value used ___ ___ ______[Value 7.0013_03

Pbm:Milk IMilk transfer factor for Pb___ [CONSTANT(d/L)

[Default value used ____________[Value 2.5 OE-04

Bio:Milk [iktansfer factor for Bo [CNTANT(d/L)
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!ID~f~~i~~~l~~~~~dmm . ... ....mmmmmmmmmm!l~ 4.00E-03 

,IY:~?~!i~ymmm.I~.?~lt~~t~~~~i;~i~~;?~i?~~·:_jl~g~~i~i\~~~):. mm .. 
'IDefault value used _'_" __ "'_' . __ .' ._ 11 ~ _ 1.20E+OO 
.I~!:~~!~_. . ........ m ...... ! I~il~~~~~~~~:f~~t?:~?~~~m_mmm. . ......... ;i=I~:::;:;():::;:; ... ~:::;:;S;;;:.;T:::;:;.'\N:::. .. m:::;:;T::::(:::;:; ... ~::::.(L;;;;:):::;:; .... :::. .... ========1 
il~l~~lue u~.:d ____ ._ .. _"._.~_. ____ " .. 0.... il~ _ ... _ _.LSOE-02 

[1~a:Jy.Iil~ _._ _ .I.~~~~:~!:sfer fa_~~or for C': .. _... .__ .Ji=IC=O:::;:;~=S=T=AN=T=(=d=IL=)=========1 
·I~=!~.~l~~~l.~=.~~=~ ........... m ..... m.m. ..... ....m_...}I .. ~ ..... m .. _ ........ _l_:?OE-02 mm ............. mm_. 
ill\in:Milk 'I~~~~.~ansf:r factor for Mn jICO~~~~T~~)_ .. 
. I~~~~~lt.~:!~~.~~~~ mmmmmmmm........_..jl:=~=.~=l=~e= ... = .... = __ .= ... = ... =. ==3=.S=O=E=-=?4=._.= ... = .... =._.=._ .. = .. ====;1 

:I~~:~~!~_ IMilk u:~~~fer factor for_Z._~_ .. ___ ... _ ... m .. !I~()~~'I'~!~~! .......... . 
,lDefault value used .Jy~lu: l.OOE-02 .J 

IISe:Milk" -=._=·=Ji=IM=~~=·I~=· =~=a.~=s=fe=-;=f=ac=t=or=D=o=r=s=e======~,flc=o=.=N=S=T=ANT==(=d=IL=)==========:1 

[IDefault value used ...... jl.~.............. .......................~~??~=?_3.. . ............ m ... m..._ 
Ili;~Miik""'''' jlMilk transfer fact?r fo;;----· lICONSTANT(dIL) 
IIDefault value used ........ m_ ... Jr=I~=a= ... ~.=~e= ... =:=·==·-.=-.~=_~=:O=O=E=-=O=S== ... = .... = ... =._._= .. __ = .. ==1 

i[~~;~i~·- __ ••••. __ .-·........···I~ii~·~~~;·~~~.: .. ~~~t?:J?~~ ............................ l/~()~~'I'~'I'\?~!_..... ... ...... ........................ . 
ilDefault value used ,I Value 2.00E-02 
il~?:.~!!~ J I~~l~u:~~~!~:~~~~.?:~.r.~?i 1~~:~~!.~!~~iL... .. ---
:IDefault value used II ~ l.SOE-03 
:ISn:Milk ilMi1k transfer factor ;~r Sn :1~O~STANT(dIL) 
il~~~~.~?~.~~!.~=~~~.~ ____ m-•• _.~~~~-. ••• m m'_ .m. ...... -11:= .. ~= ... :.~=.l.u=e=~_=. ·=_= .... =.m= __ = ... = ... =_.~=.:O=?= .. E=.~=?~= .. = .... =. =.=._.= .... = .... =.m= .... = .. _=_=_.:1 

!i~~;:~I;;;;ed··i~ilkttan'f"'!'~'~--------jl~fL\~b;~___= , 
!I~i~~,i!~~ ... : •••••• :.~~....:ll~~i~;~;;i~~,i~~.~?~i?~~~.'~.: ••• ::" ........ II.~()~~'I'~'I'~?~Lm ............ . 
[IDefault value used II Value 7.00E-03 
,I~lk--_-~--·-jl~i;~ tr~~;fe~i~ctor tor SID __ .m·_-!t9~~i!:~.'I'(dIL) .. ~--' 

: I~~~~~ l~~~l~~~~=~ ... ".m .... . ..... ... ..... ...... ... ... ............. ..... .........: ly~l~~.m~:??E-OS 

. i/Default value used;l~ 2.0?~~?? . 
. I!i~~!!~oommm ; I~ilk t;~~~f;;· f~;'~~;f~r' i; ..m'mmmmJ /~g_~~~~T(?~!.mmo,o.. 
,IDefault v~l~'~~~~dm ... mmmmmmomommmm ll~ 2.00E-03 

.1~b:Milk· . m -irMi;~m~ansfer factor for Pb '-llcONST~T(dIL)" 
~====================~ 

JI Va~~~m.m_ .... _. _'m 2.S0E-04 
r=====================~ 

_ .lICON_ST~,!:\?~) 
ilDefault value used 
iIB"i:Mil.k .~m _ _ • ___ JI~ilk ~ans~~rf~'~~or .~~; Bi 
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4 1 1

'be fault value used Vle5.OOE-04

Po:Milk Milk transfer factor for Po COSTANT(d/L)
IDefault value used Value 3.50E-04

jRa:Milk Miktansfer factor for Ra CONSTANT(d/L)

IDefault value used Value 4.50E-04

A:ikMilk tasefaorfor Ac jCONSTANT(d/L) __

Daefault value used aue2.OOE-05

1!Th:Mi~kMik transfer factor for Tb ;CONSTANT(d/L) __

Default value used FY Val ue 5.OOE-06

IU:Milk - Jiktansfer factor for U ~.CNTANT(d/L)
*Default value used Vaqlu~e 6.OOE-04

C1:Eggs, Egtasfer factor for Cl 11CONSTANT(d/kg) _________

Default value used Vle2.OOE+OO

ICa:Eggs f Eg transfer factor for Ca CONSTANT(d/k-)

IDefault value used Vle4.40E-0 1

jMn:Eggs ~ Egtasfer factor for Mn CPNSTANT(d/kg)g

IDefault value used Val ue 6.50E-02

IZn:Eggs - - FWEg rnsfer factor for Zn 7FONSTANT(d/kg)

Default value used~Ž 2.60E+00

e:gs- Egtransfer factor for Se ICONSTANT(d/kg) _____

Default value used Value 9.30E+00

jZr:Eggs Egga transfer factor for Zr ~CNTANT(d/kg)
ID efault value used Vau1.9E4

'Nb:Eggs _ Eggo transfer factor for Nb COSTANT(dikg)

IDefault value used Vle1 .30E-03

Mo:Eggsj~ggtransfer factor for M o CONSTANT(d/kcg)___

mDefault value used jVle7.80E-01

jSn:Eggs traggiýnsfer factor for Sn 'FCONSTANT(d/kg)__

fDefault value used [Vle8.OOE-O1

I:Eggs -Egtransfer factor for I CNSTANT(d/kg)

IDefault value used ___[Value 2.80E+00

S:1m:Eggrs Eg transfer factor for Sm JCONSTANT~d/kgy)
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il~~~~~:I:=:d_~:I;~i;s-;;Cf~~~~~~-:==:il=T~-'=&k~3~~~==:-j 
ifDefault value usedJI~___ . ' ........ _~??~~O~_ .. ________ __ 
'INb;j~~~:-:~- ___ .. 'IEgg transfer fact~~··f~~~~ ___ .......... . .. _ ...... il.<;.~.~~.T~T~.~~) ...•..... _. .. .... ___ ... __ .. . 
,IDefault value used II Value l.30E-03 
'[Mo:Egg~- 'f~g~ transfer fac~r for ~o'-~il~ONS~~~(~;~) 
:1?efau'i~'V~lue':;sed'- . _HU' - -- _"~ J:=I~=:·~=I=~e=. __ =-=-·='-='-'=·-='-=-:::7,:::8:::0:::E:::-O:::1=======1 

;I~~~:E;~~_:- .... ~~, _" I~gg tr~_~~,!~:. fact~,r fo,~_,~,~_, ___ ,Jrl<;::::<?=_N=,~::::T=AN::;:_=!:;:;~?=, 1k:;;;;;}::;:,,2::;: __ =_ =======~J 
(IDefault value used__ ___ . _ ___ .. _,_ ..... ___ ._il~__~:??f:~?l_,___" ... ___i 

,li;E~;~ .,,---- ... ! 1~~~tI"~~~!~:f~~~?:~?~E_.. _ __,: l<;g~~!~T\~0~! ... ..... ._______1 

:ID~f~~;~~~I~~~~~d lt~~ _______ 2~O_,_" _____ ,,J 
!ICs:Eggs [IEgg tran~~~;-~~~~or for Cs _il,<;,ONSTANT(dlkg) 
'IDefaul~"~alue used-"'--~ __ -~~~-_ .__ -'"'' -- , jl:=::y::;:_a=_l,=~e=_ .. =,.,,==. == __ =_==, =_=._4:::':" ,=?:::OE=-O=l======= 

'1§.~:E~~s __ _"",JEgg r:a~sfer f~~t.?r.~o~,~_m ___ JI<;ONSTANT(dlkg) 
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Default value used Vle7OE0

Deal vau1se[au 7.OOE-03

T1o:Eggs Eg transfer factor for TI :CONSTANT(d/kg)
Default value used ,~Value 8.OOE-O1

Pb:Eggs_____ 1Eg tafer factor for Pb jCONSTANT(d/kgr)

IDefault value used Vle8.OOE-O1

PbEg ~ atransfer factor for Po JCONSTAINT(d/kg)

Default value used [Value 8.OOE+OO

Ra~:Eggs jlEac transfer factor for Ra 1jCONSTANT(dlkg) ____

value used 8jau .OOE-03

Tho:Eggs - Egtrnsfer factor for Po IICONSTANT(d/k,,:)

Default value used Value 2.OOE-03

U:Egs - - Egg transfer factor for Ua CONSTANT(d/kg)

IDef -ault value used iValue 2.O0E-O1

Eg;Fato Bio tacnuufaeo factfor for Cl in fishTd/,

j~futvalue used - Vlu .OOE+Ol

[Cah:Faco Bio taccumufaction facoor rh Cinfs[CNSTANT(pCIkg wtw ih e )I

value used----------- Value 2 .OOE+Ol

Bloaccumura atfon factor for Mn infsCNSTANT(pd/kg wtw ih e )I

Ibefault value used [Value 9 .90E-01

[Zn:actr Biaccmulaionfactr fr Znin ishCONSTANT(pCi/kg wet-w fish per pCiIL

[ChFactor [Bioaccumulation factor for Se in fishCNS NTpikwe-tfsprpiI
-~ I [water)~

befault value used ____ Vle1.70E+02

Cr:Factor Bioaccumulation factor for Zr in fishCNSATpikwe-tfsprpi!
water)

[Default value used Vau4.OOE+02
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i~~~~i~=JI~~~~"n'fe'~fO'.HO . . .. ·····~f;T~(d*g:::::::···~:·:~=·: 
il!!~~gg~mmmm- __ m""::"j~~~~~~~~~~~~~~=t?~~'~~~!~:m_.~'m.' __ m' 'M:ICONS~~~(~~;) .. m"._,,,._,,,_ Mm, 

llDefault value used" , .... HmHHil~HH ... ·~.~~E~Ol 

:IPb:E~~~·m-mm ,lEgg transfer factor f~r.m~~" .. _. llcONST~i(;~;) _. _m' " 

IIDefault value used II Value 8.00E-Ol 
'IBi;E~;~·""'m_"m'''···lr~~;·~~~~·~f~~f;~'~~';''f;i_~i ···'······'·····'·'··'il~·~~~(~~;)· ................ , ................... . 
ilDefault value used .... m ............... J[~ ............. "'·~:m'-.......... ~.:??~.~?~mmmm .. ' ... " ....... . 
:I~~~~;;~_mm. ,IEgg transfer factor for p;mmmm"mll<:~~~T~T(~~?~mm"" 

ll;:;~~;"eu,ed. il~;;";'fe, f""o,~, Ae ~1~~AN'f(&k~;OOE:05.-.~ 
IIDefault v:lue usedjl~"".m"~:??~,,~?,~. 
1~~~"eU=d ·.II~~~~i"~~J00h ~1~:r~(dlkg;:;;;:.03-·i 
11y'~,~gg~m"m-.J I~??~~~,~~:~~~=~?~.~?:~m .. _ .. irl<::;:;;;O;:;;;;N:;:;;;.:;:;;;~T:;:;;;m":;:;;;AN=T==(==dIk=g=) ======':::;::.m':::;::.mm:::;::,,'.:::;::m''':::;::mmm;:;;;;m ==. "'I 
IIDefault value used ~~ 9.90E-Ol 

I!CI:Factor' '-'---'''--jIBioacCUmUlatiOn facto~m~or Cl in fish I ;~~~.TANT(PCiJkg wet-wt fish per pCilL 

'I~~~~~l~~~l~=~s.=~ " .. ,mmmmm_m IValue 5.00E+Olmmm ...,,_ 
', .. :'.,.IICa .. Factor ,II: B' l' . fCC' fi h I CONSTANT(pCiJkg wet-wt fish per pCiIL 

i".,·. lOaccumu atlOn a.ctor lor a In __ IS ' __ : water) 
'IDefault value used . ilValue .. 4.00E+Ol 

!1~:;';::~:;"_-'~~~mMjIB;o~"C;U·~:~·:~;:m~~~_~~~~:~:~~~~m;; .. ~;~'m.-mm' .. ml·~~~~TANT('~Ci/kg -;;~;~~;·fi~h··~·~;m;cii , ... m· 

11~=r.:~.I~ ... ~.~I.~= ... ~ms.=~ .... mm .................... ".'m."' ...... ''' .. ,' ........ " m' ........... " .. m"_ ....... m ...... m .. '.. . .. mm .. mm'mjlm~m._ ...... ". .,~:??~"~"?~mm'''mm ................ , 
11~~.:~~~~~~.'mm .. ".m"m':I~~~~~c~~~~~ti~~.~~~~~~m~~_~:~_~~,,~~~_,.... 11;~~~TANT(PCilkg wet-wt fish per pCilL 
:IDefault value used i Value 2.50E+03 

:1~~:~~c~~~J~'::;;~;~:et0'~'!e~·· ·~.i~~~lkg wet.;';fi;h~;;;CUL j 

!IFD:;;;:;e==f==au:::;::l:::;::t:::;::v:::;::al=u:::::e-:::::"~=~e:::::d==================JI Value 1.70E+02 

!1~r:Fa:tor ........... ' I.~.~.~.~.~.~.~~~l.~~.~.~.~ .. ~~,~t.~.~ ... ~~~ .:r .. i~ ... fi~.~ ................................ l.~~~~~~~(~~.i~_g wet -wt ~~.~ ... ~.~~ ... ~~~ 
,1~~~~~1~~~~1~~··.~.:~~_ ........... ' .. ,..m. '.',,' .... __ ....... ,." .... _m,, _ _______ ,__ .. _ww __ ,_ww __ ,i 1.~,~l_~:_.m_. 2 '??'~~.?~ 
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4

[Nb:actr Boacumultio fatorfor b i fih 'ONSTANT(pCi/kg wet-wt fish per pCi/L

Mo:Factor FBloaccumulation factor for Mo in fish [OSATpik e-tfs e ~/
water)

Default value used i Value 1 .OOE+O1

Sn:Fcto Bioccuulaton acto fo Sn n fsh ONSTANT(pCilkg wet-wt fish per pCi/L
-I :Fco water)io factorfor____infish

Fp-futau usedu 3.OOE±03
facto forI in ish ONSTANT(pCilkg, wet-wt fish per ~I

_______o Bioaccumulation factor________for____________

jD-ef-aultvalue used :1Vlu .OOE+03

Cs :FctorIf fo Cs ish CONSTANT(pCi/kg wet-wt fish per pCi/L
]I------------ Boaccumulationfactor frIin fish ~ r

[D~efault value used 5.alue02

[Sm:actr [loacumuatln fctor Sm n fsh ONSTANT(pCi/kg wet-wt fish per pCiIL

F~lo~ctor Bioaccumlat'on factor for Ho in fish rOSATpik e-tfs e ~f
- lumul r cwater)

D2efault value used ___________~Value 2.50E±O1

TI:Fcto 'Biacculaton CONSTANT(pCi/k- wet-wt fish per pCiIL

Pb:Factor Bioaccumulation factor for Pb in fish fos'NTpikwewtihprpiJ
_____________________________________ _ iI water)__ _ _ _ _ _ ._..........

Dhefault value used _____ ____ [alue 12.50E+02

Bi:Fcto Biaccmultio facor or i i fih [ONSAiNT(pCilkgo wet-wt fish per pCi/L

Po:.Factor rBioaccumulation factor for Po in fish [OSATPik e-tfs e ~/
ýwater)

II-fault value used jValue 25013E+01

Ra:Factor Bilatio factor for TI in fish CONSTANT(pCi/kg, wet-wt fish per pCi/L
~~~~~ water)______ ___

[Default value used ---- alue. - .OOE+O1 -

CONSTANT(pCilkg, wet-wt fish per pCi/L
fPc:Factor 11Bioaccumulation factor for Ac in fish water)

f~fault value used ValueT 2.50E+O1

CONSTANT(pCi/kg wet-wt fish per pCi/LfiThactor tBioaccumulation factor for Bh in fish
Jwater)
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!IBi:Fact~r -- !IBiOaccum:lati~~ ~c~:':~~; Bi in fish 11:~~~TANT(PCi/kg wet-wt fish per pCilL 

ill?=~~~~~~~l~~~~~~~~.,., ... "., _____ ._ .. _,·,~~-",:-~_~~_ .. -il ~ -.. '.. 1.50E+Ol 

i PO: Factor .. : .. " I Bioa .. c.c .... ,~mu.lation~a .... c., .. t .. o ... ,r ....... f ... ~ .. r .. ,P. oin fi.l:h.~--,·.:-".",-"-"-I.;,i:: .. I.ClwOa-tNe--r-S)",.-.. T .... ,-.. AN.~~--. TC·.P .. ,· .. ci/k~-,~~~--,w',:~. fi~h~~;-~"cilL ...... ,. 
!1~ltv~e_~ed-- it_ _n n .--- llv"ue ..... 500E-:"O;· --
ilRa: Factor . ·,·1~~~~~~:::1;~;~~···~:~~~~··~~~ •• ~~.1~"~·~~ __ ,jl·~~~~T ANT(~ci/k;m~~~~·~~··fi·~h·;~;··~cilL 
11;~~~;U"d-=j~a":u"'ul~~~~~O,fO, A'~;,~~---j[~:ciI~~tfi~h-;; ;CVL 
,IDefault value us~dm··'····il~·mmm;,;~~_:~~-

!I~t~; _. iIBiO""-u",~latiOOfa,,o,~~;;:-'-o ~:h 1~~~~TANT(;Cukg~et~wt fish pee paIL -; 
..............•... "............. .............. ........... ~ ....... ; 
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FDefault value used Vle1.OO13+02

rU:Faco [Bioaccumulation factor for U in fish ]CONSTAN ~lg wet-wt fish per pCuIL.acorwater)
Default value used Value 5.00E±01

Correlation Coefficients:

Parameter One Parameter TwoCorltn
____________________ ___ ____Coefficient

.KSDEV:Permeability BDV:Parameter "b"
,Probability _____Probability 03

Ibefault value used______ ____

NDEV:Porosity Probability BDV:armeer5b
___Probability ______ __

,[-e fault value used

Summary Results:

90.00% of the 189 calculated TEDE values are < 2.24E-01 mnreml/year.
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1 .84E-01 to 2.76E-01
mnreml/year

Detailed Results:
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value

Concentration at Time of Peak Dose:

NucideSoil Concentration Water Concentration
Nuclide (pCilg) (pCilg)

33C 111.23E-07

j~la 1I2.92E-05 :1.9-17,

11.52E-1 1 [1.89E-34
I7S~..57E-06 4.04E-______18_

I[93Zr 5.861E-07 !19.02E-19
93mýb O.OOE÷OO0.92 -17

l 1ln .OOE-i-O 117.98E-22
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Correlation Coefficients: 

Parameter Two 
:,11 Parameter One II, 
F====================F======-=='='="========~F================-~-j 
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22T 12.6 1E-09 2.2-862E1 .3-179E 16.63E- 12 ý4.84E- 18
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1.0 Executive Summary

The Minimum Detectable Concentration (MDC) of the field survey instrumentation is an
important factor affecting the quality of the Final Status Slirvey (FSS). The efficiency of an
instrument inversely impacts the MDC value therefore affecting the validity of the data
gathered. The objective of this document is to determine the instrument and source
efficiency values used to calculate MDC.

The conventional process of determining the activity of a measurement is to use the 47E
detector efficiency. While in an ideal setting this methodology would be appropriate, the
field setting yields variable conditions that would tend to confound the data acquired. In
order for the measurements to be representative of the field conditions present, the ISO-
7503-1 approach is employed i.e. the 471 efficiency is divided into two components (the
source efficiency and the instrument efficiency) generating a total efficiency indicative of the
actual conditions encountered.

An additional purpose of this document is to determine the instrument conversion factors
associated with the gamma scanning to be applied in the MDC calculations for these
evolutions.

Instrument efficiencies ei and source efficiencies e, for alpha beta detection equipment under
various field conditions, and instrument conversion factors (Ei), for gamma scanning
detectors were determined and the results are provided herein.
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2.0 Introduction

Before performing Final Status Surveys of building surfaces and land areas, the MDC must be
calculated to establish the instrument sensitivity. One purpose of this basis document is to
determine the efficiencies for the 100cm 2 gas proportional and the 2"x2" Nal (TI) detectors.
Efficiencies for the other instrumentation, not covered in this basis document will be determined
on an as needed basis. The 100 cm2 gas proportional probe will be used to perform fixed-point
measurements. A 2" x2" Nal (TI) detector will be used to perform gamma surveys (i.e., surface
scans) of portions of land areas and supplemental structural scans as well as assessing the
radiological conditions of systems. Although surface scans and fixed point measurements can be
performed using the same instrumentation, the calculated MDCs will be quite different. MDC is
dependent on many factors and may include but is not limited to:

" instrument efficiency
" background
* integration time
* surface type
" source to detector geometry
* source efficiency

A significant factor in determining an instrument MDC is the total efficiency, which is
dependent on the instrument efficiency, the source efficiency and the type and energy of the
radiation. MDC values are inversely affected by efficiency; as efficiencies increase, MDC values
will decrease. Accounting for both the instrument and source components of the total efficiency
provides for a more accurate assessment of surface activity present in the field.

3.0 Calibration Sources

For accurate measurement of surface activity it is desirable that the field instrumentation be
calibrated with source standards similar to the type and energy of the anticipated contamination.
The nuclides listed in Table 3.1 illustrate the nuclides determined to be found in soils and
building surface areas at Enrico Fermi Unit 1 (EF1) as established by Technical Based Document
NSEF-08-018 "Radionuclide Selection for DCGL Development". Instrument response varies
with incident radiations and energies; therefore, instrumentation selection for field surveys must
be modeled on the expected surface activity. For the purposes of this report, isotopes with max
beta energies less than that of C-14 (0.158 MeV) will be considered difficult-to-detect (reference
table 3.1). The detectability of radionuclides with max beta energies less than 0.158 MeV,
utilizing gas proportional detectors, will be negligible at typical source to detector distances of
approximately 1.27 cm (0.5 inches). The source to detector distance of 1.27 cm is the distance to
the detector with the attached standoff. Table 3.1 provides a summary of the EF1 radionuclides
and their detectability using Radiological Health Handbook data.
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Table 3.1
Nuclides and Major Radiations: Approximate Energies

Photon urDeIt Iectable flbetectable
c( Energy...:*< Average Energy wIaýw/a Detectable~

YNcliide (Mev),. Ema. (Mev) EO (Mev) (Mev) - Proportional Proportional wI/NalI2"x2"'

H-3 0.018 0.005
C-14 0.158 0.049

1.369(100%)
2.754(99.9%)

Na-22 1.393 1.393 3.866(.05%)
0.23 (.004%)

Fe-55 bremsstrahlung
Ni-59 1.072 1.072 4

1.173 (100%),
Co-60 0.314 0.094 1.332 (100%) ,/
Ni-63 0.066 0.017

0.544 0.200
Sr-90 2.245 (Y90) 0.931 4

0.702 (100%)
Nb-94 0.50 0.156 0.871 (100%) 4
Tc-99 0.295 0.085 4

0.434 (0.45%),
0.511(0.56%),

Ag- 1.65 0.624 0.615 (0.18%),
108m (Ag-1 08) (Ag-108) 0.632 (1.7%)

0.6,0.25,0.41,
0.46,0.68,0.77,

Sb-125 0.612 0.084 0.92,1.10,1.34
0.57(23%),0.605

(98%),0.796
(99%),1.038(1%)

1.168(1.9%),
Cs-134 1.453 0.152 1.365(3.4%) 4 4

0.662(85%) Ba-
Cs-137 1.175 0.195 137m X-rays 4 4

0.122 (37%),
0.245(8%)0.344

(27%). 0.779
(114%)0.965(15
%),1.087(12%),

1.113(14%),
Eu-152 1.840 0.288 1.408(22%)

0.123(40%),0.72
3(20%),0.873(12
%),0.996(10%),1.
004(18%),1.274(

Eu-1 54 1.850(10%) 0.228 35%) 4
0.087(32%)

Eu-155 0.247 0.044 0.105(20%) 4
0.099(8E-3%)

5.50(72%) 0.150(1 E-3%)
Pu-238 5.46(28%) 0.77(5E-5%)

0.039(.007%)
5.16(88%) 0.052(0.20%)

Pu239 5.11(11%) 0.129(005%) 4
5.168(73%)

Pu-240 5.124(27%) 4
Pu-241 4.90 0.021 0.005 0.145(1.6E-4%)
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Photon 1.a Detectable fiDeteictable
ax Energy jAver age -Energy wiGas wiGas 7Detectable

..Nuclide (Mev) Ep;..,E (Mev) Ep (Mev) (Mev). Proportional Proportional w/Nal 2"4"2"
(.0019%)

4.85
(.0003%)

A 5.49(85%) 0.060(36%)
Am241 5.44(13%) 0.101(0.04%) q

6.113(74%)
Cm-242 6.069(25%) ,

6.06(6%)
5.99(6%) 0.209(4%)

5.79(73%) 0.228(12%)
Cm-243 5.74(11.5%) 0.278(14%)

NUREG-1507 and ISO 7503-1 provide guidance for selecting calibration sources and their use in
determining total efficiency. It is common practice to calibrate instrument efficiency for a single
beta energy; however the energy of this reference source should not be significantly greater than
the beta energy of the lowest energy to be measured.

Tc-99 (0.295 MeV max) and Th-230 (4.68 MeV at 76% and 4.62 MeV at 24%) have been
selected as the beta and alpha calibration standards respectively, because their energies
conservatively approximate the beta and alpha energies of the plant specific radionuclides.

4.0 Efficiency Determination

Typically, using the instrument 47r efficiency exclusively provides a good approximation of
surface activity. However, using these means for calculating the efficiency often results in under
estimation of activity levels in the field. Applying both the instrument 271 efficiency and the
source efficiency components to determine the total efficiency allows for a more accurate
measurement due to consideration of the actual characteristics of the source surfaces. ISO 7503-
1 recommends that the total surface activity be calculated using:

SRs+B - RB

(ei) (es) (W)

where:
As is the total surface activity in dpm/cm2,
RS+B is the gross count rate of the measurement in cpm,
RB is the background count rate in cpm,
ei is the instrument or detector 27c efficiency
e, is the efficiency of the source
W is the area of the detector window (cm 2)

Note that both the 27r surface emission rate and the source activity are usually stated on the
certification sheet provided by the calibration source manufacturer and certified as National
Institute of Standards and Technology (NIST) traceable. Table 4.1 depicts the average
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instrument efficiencies that have been determined during calibration using the 27r surface
emission rate of the source.

Table 4.1
Instrument Efficiencies (el)

Source Emission Active Area of Effective Area .10, cm2 Gas
_________________________ Source~ (cm) of Detector Proportional ei

Tc-99 (3 15.2 100 cm- 0.2662
Th-230 a 15.2 100 cm- 0.2240

4.2 Source to Detector Distance Considerations

A major factor affecting instrument efficiency is source to detector distance.
Consideration must be given to this distance when selecting accurate instrument
efficiency. The distance from the source to the detector shall be as close as practicable to
geometric conditions that exist in the field. A range of source to detector distances has
been chosen, taking into account site specific survey conditions. In an effort to minimize
the error associated with geometry, instrument efficiency correction factors have been
determined for source to detector distances representative of those survey distances
expected in the field. The results shown in Table 4.2 illustrate the imposing reduction in
detector response with increased distance from the source as determined by empirical
data referenced in NUREG-1507. Typically this source to detector distance will be 0.5
inches for fixed point measurements and 0.5 inches for scan surveys on flat surfaces,
however they may differ for other surfaces. Table 4.2 makes provisions for the selection
of source to detector distances for field survey conditions of up to 2 inches. If surface
conditions dictate the placement of the detector at distances greater than 2 inches,
instrument efficiencies will be determined on an as needed basis.

4.2.1 Methodology

The practical application of choosing the proper instrument efficiency may be
determined by averaging the surface variation (peaks and valleys narrower than
the length of the detector) and adding 0.5 inches, the spacing that should be
maintained between the detector and the highest peaks of the surface. Select the
source to detector distance from Table 4.2 that best reflects this pre-determined
geometry.
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Table 4.2
Source to Detector Distance Effects on

Instrument Efficiencies for a j Emitters
Source to: Detector Instrument Efficiency e-

Distance (cm) Tc-99 Distributed. Th-230Distributed .
Contact (1)(27r eff) (1) (27r eff)

1.27 (0.5 in.) (0.803) (27u eff) (0.761) (271 eff)
2.54 (1 in.) (0.701) (27E eff) (0.579) (2n eff)
5.08 (2 in.) (0.503) (27r eff) (0.099) (27r eff)

4.3 Source (or Surface) Efficiency (es) Determination

Source efficiency (es), reflects the physical characteristics of the surface and any surface
coatings. The source efficiency is the ratio between the number of particles emerging
from surface and the total of particles released within the source. The source efficiency
accounts for attenuation and backscatter. es, is nominally 0.5 (no self-
absorption/attenuation, no backscatter) backscatter increases the value, self-absorption
decreases the value. Source efficiencies may either be derived empirically or simply
selected from the guidance contained in ISO 7503-1. ISO 7503-1 takes a conservative
approach by recommending the use of factors to correct for alpha and beta self-
absorption/attenuation when determining surface activity. However, this approach may
prove to be too conservative for radionuclides with max beta energies that are marginally
lower than 0.400 MeV, such as Co-60 with a f#,,. of 0.3 14 MeV. In this situation, it may
be more appropriate to determine the source efficiency by considering the energies of
other beta emitting radionuclides. Using this approach it is possible to determine
weighted average source efficiency. For example, a source efficiency of 0.375 may be
calculated based on a 50/50 mix of Co-60 and Cs-137. The source efficiencies for Co-60
and Cs-137 are 0.25 and 0.5 respectively, since the radionuclide fraction for Co-60 and
Cs-137 is 50% for each, the weighted average source efficiency for the mix may be
calculated in the following manner:

(.25)(.50) + (.50)(.50) = 0.375

Table 4.3 lists guidance on source efficiencies from ISO 7503-1.

Table 4.3
Source Efficiencies as listed in ISO 7503-1

>.400(MeV..' :5.400 Mev..
Beta Emitters e, = 0.50 es = 0.25

Alpha Emitters es = 0.25 e, = 0.25

It should be noted that source efficiency is not typically addressed for gamma detectors as
the value is effectively unity.
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5.0 Applying Efficiency Corrections Based on the Effects of
Field Conditions for Total Efficiency

The total efficiency for any given condition can now be calculated from the product of the
instrument efficiency ei and the source efficiency e,.

etotal = (ei) (es)

The following example illustrates the process of determining total efficiency. For this example
we will assume the following:

1. Surface activity readings need to be made in the Reactor Building (RXB-01) on the
concrete wall surfaces using the 2350-1 serial # 189090 and 43-68 gas proportional
detector serial # PR 178074.

2. Data obtained from characterization results from the Reactor Building indicate the
presence of beta emitters with the maximum energy greater than 0.400 MeV (100% Cs-
137).

3. The source (activity on wall) to detector distance is 1.27 cm (0.5 in. detector stand-off).
To calculate the total efficiency, •etotai, refer to Table 4.2 "Source to Detector Distance
Effects on Instrument Efficiencies for a/fl Emitters" to obtain the appropriate correction
factor.

4. Contamination on all surfaces is distributed relative to the effective detector area.
5. When performing fixed point measurements with gas proportional instrumentation the

effective source to detector geometry is representative of the values listed in Table 4.2
"Source to Detector Distance Effects on Instrument Efficiencies for a/fl Emitters".

6. Corrections for temperature and pressure are not substantial.

In this example, the value for ei is the product of 0.2622 (the 27t eff. for that inst./detector
combination) and 0.803, the value depicted in Table 4.2 "Source to Detector Distance Effects on
Instrument Efficiencies for a/fl Emitters" corresponding to a 1.27 cm distance. The e, value of
0.5 is chosen based on data obtained in Table 4.3 "Source Efficiencies as listed in ISO 7503-1".
Therefore the total efficiency for this condition becomes:

Etotai = (ei)(e) = (0.2622)(0.803)(0.5) = 0. 1053

6.0 Instrument Conversion Factor (EI) (instrument Efficiency
for Scanning)

Separate modeling analysis (MicroShield®) was conducted using the common gamma emitters
with a concentration of 1 pCi/g of uniformly distributed contamination throughout the volume.
MicroShield® is a comprehensive photon/gamma ray shielding and dose assessment program,
which is widely used throughout the radiological safety community. An activity concentration of
1 pCi/g for the nuclides was entered as the source term. The radial dimension of the cylindrical
source was 28 cm, the depth was 15 cm, and the dose point above the surface was 10 cm with a
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soil density of 1.6 g/cm 3. The instrument efficiency when scanning, Ei is the product of the
modeled exposure rate (MicroShield®) in mRhr-1/pCi/g and the energy response factor in
cpm/mR/hr as derived from the energy response curve provided by Eberline Instruments. Table
6.1 demonstrates the derived efficiencies for the major gamma emitting isotopes listed in Table
3.1.

Table 6.1
Efficiency for Photon Emitting Isotopes

E1
Isotope (PnifPCilg)
Na-22 625
Co-60 379
Nb-94 415

Ag-108m 633
Sb-125 192
Cs-134 499
Cs-137 191
Eu-152 342

When performing gamma scan measurements on soil surfaces the effective source to detector
geometry is as close as reasonably possible (less than 3 inches).

7.0 Conclusion

Field conditions may significantly influence the usefulness of a survey instrument. When
applying the instrument and source efficiencies in MDC calculations, field conditions must be
considered. Tables have been constructed to assist in the selection of appropriate instrument and
source efficiencies. Table 4.2 "Source to Detector Distance Effects on Instrument Efficiencies
for a/fl Emitters" lists correction factors for determining ei at various source-to-detector distances
for alpha and beta emitters. The appropriate ei value should be applied, accounting for the field
condition, e.g., the relation between the detector and the surface to be measured.

Source efficiencies should be selected from Table 4.3 "Source Efficiencies as listed in ISO 7503-
1". This table lists conservative e, values that correct for self-absorption and attenuation of
surface activity. Table 5.1 "Energy Response and Efficiency for Photon Emitting Isotopes" lists
Ei values that apply to scanning MDC calculations. The MicroShield® code was used to
determine instrument efficiency.

Detector and source conditions equivalent to those modeled herein may directly apply to the
results of this report.
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : Case1
Run Date: August 27, 2008
Run Time: 9:17:58 AM
Duration : 00:00:00

File Ref:
Date:

By:
Checked:

Case Title: SPA3_Eff Na22
Description: SPA3 soil scan_28 cm radius 1 pCi/cm3 Na22

Geometry: 8 - Cylinder Volume - End Shields

Height
Radius

x
#1 0cm

0.0 in

iurce Dimensions
15.0 cm
28,0 cm

Dose Points
Y

25 cm
9.8 in

1
5.9 in
1.0 in

z
0 cm

0.0 in

Density
1.6
0.00122

Shields
Shield Name Dimension Material

Source 3.69e+04 cm3 Concrete
Air Gap Air

Source Input
Grouping Method : Actual Photon Energies

curies becquerels iuCi/cm3

3.6945e-008 1.3670e+003 1 .00Oe-006
Nuclide
Na-22

Bcifcm3

3,7000e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Enerqy Activity
MeV photons/sec

0.511 2.458e+03
1.2745 1.366e+03

TOTALS: 3.824e+03

Fluence Rate
MeV/cm 2[sec
No Buildup
6.699e-02
1.221e-01

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.297e-01
1.817e-01

Exposure Rate
mR/hr

No Buildup
1.315e-04
2.141e-04

Exposure Rate
mR/hr

With Buildup
2.546e-04
3.186e-04

1.890e-01 3.114e-01 3.455e-04 5.732e-04

13

Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

DOS File: Case1 
File Ref: -------1 

Date: ______ --j 
Run Date: August 27 t 2008 
Run Time: 9:17:58 AM 
Duration : 00:00:00 

By: 
Checked: --------j 

Energy: 
MeV 

0.511 
1.2745 

TOTALS: 

Case Title: SPA3_EfCNa22 
Description: SPA3 soil scan_2B cm radius 1 pCi/cm3 Na22 

Geometry: 8 - Cylinder Volume - End Shields 
y 

Source Dimensions 
Height 15.0 cm 
Radius 28.0 cm 

Dose Points 
.6 y 

#1 o cm 25 cm 
0.0 in 9.8 in 

Shields 

5.9 in 
11.0 in 

~ 
Oem 

0.0 in 

Shield Name 
Source 
Air Gap 

Dimension Material Density 
3.6ge+04 cm3 Concrete 1.6 

Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becquerels uCilcm3 Bg/em3 

Na-22 3.6945e-008 1.367oe+003 1.o000e-006 3.7000e-002 

Buildup 
The material reference is : Source 

Integration Parameters 
Radial 20 
Circumferential 10 
Y Direction (axial) 10 

Results 
Activity Fluenee Rate Fluenee Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm2fsec MeV/cm2/sec mRfhr mRfhr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.458e+03 6.69ge-02 1.297e-01 1.315e-04 2.546e-04 
1.366e+03 1.221e-01 1.817e-01 2.141e-04 3.186e-04 

3.824e+03 1.890e-01 3.114e-01 3.455e-04 5.732e-04 
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Na22
E, Calculation Sheet

Exposure Rate Energy Response
Energy Mev Energy kev (mR/hr/1 pCi/g) cpmlmR/hr Ei (cpm/pCilg)

0.511 511 2.55E-04 1700000 434
1.2745 1275 3.19E-04 600000 191

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

0
E, Total 625

14

Na22 
Ej Calculation Sheet 

Exposure Rate Energy Response 
Energy Mev Energykev (mRlhr/1 pCi/g) cpm/mRlhr Ej (cpm/pCi/g) 

0.511 511 2.55E-04 1700000 434 
1.2745 1275 3.19E-04 600000 191 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

EjTo!al 625 

14 



MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page :1
DOS File Casel
Run Date: August 27, 2008
Run Time: 9:36:57 AM
Duration : 00:00:00

File Ref.
Date:

By:
Checked:

Case Title: SPA3_EffCo60
Description: SPA3 soil scan_28 cm radius 1 pCifcm3 Co60

Geometry: 8 - Cylinder Volume - End Shields

Sourc
Height
Radius

Dcx_
# 1 0 cm

0.0 in

Shield Name Dim
Source 3.69e
Air Gap

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels PCi/cm3

Co-60 3.6945e-008 1.3670e+003 1.00OOe-006

"e Dimensions
15.0 cm
28.0 cm 1

ose Points
Y

25 cm
9.8 in

Shields
ension Material
+04 cm 3 Concrete

Air

5.9 in
1.0 in

z
0 cm

0.0 in

Density
1.6
0.00122

Bg /cm 3

3.7000e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Eneray Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.6938 2.230e-01 9.055e-06
1.1732 1.367e+03 1.098e-01
1.3325 1.367e+03 1.293e-01

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.590e-05
1.669e-01
1.904e-01

Exposure Rate
mR/hr

No Buildup
1.748e-08
1.962e-04
2.244e-04

Exposure Rate
mR/hr

With Buildup
3.070e-08
2.982e-04
3.303e-04

TOTALS: 2.734e+03 2.39le-01 3.573e-01 4.205e-04 6.286e-04

15

Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

DOS File: Case1 
File Ref: ----------i 

Date: ______ --1 

Run Date: August 27,2008 
Run Time: 9:36:57 AM 
Duration : 00:00:00 

By: 
Checked:--------i 

Eneray 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: SPA3 Eff Co60 
Description: SPA3 soil scan_28 cm radius 1 pCifcm3 Co60 

Geometry: 8 - Cylinder Volume - End Shields 
y 

Height 
Radius 

Source Dimensions 
15.0 cm 5.9 in 

11.0 in 

#1 

28.0 cm 

Dose Points 
X r 

Ocm 
0.0 in 

25cm 
9.8 in 

Shields 

~ 
Ocm 

0.0 in 

Shield Name 
Source 
Air Gap 

Dimension Material Density 
3.6ge+04 cm3 Concrete 1.6 

Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels uCi/cm3 Bg/cm3 

Co-60 3.6945e-008 1.3670e+003 1.0000e-006 3.7000e-002 

Buildup 
The material reference is : Source 

Integration Parameters 
Radial 20 
Circumferential 10 
Y Direction (axial) 10 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm2/sec MeV/cm 2 /sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.230e-01 9.055e-06 1.590e-05 1.748e-08 3.070e-08 
1.367e+03 1.098e-01 1.66ge-01 1.962e-04 2.982e-04 
1.367e+03 1.293e-01 1.904e-01 2.244e-04 3.303e-04 

2.734e+03 2.391e-01 3.573e-01 4.205e-04 6.286e-04 

15 



Co-60
E, Calculation Sheet

Exposure Rate Energy Response
Energy Mev Energy kev (mR/hrII pCi/g) cpmlmR/hr E1 (cpm/pCilg)

0.694 694 3.07E-08 1112600 0
1.173 1173 2.98E-04 660500 197
1.332 1332 3.30E-04 552200 182

4 F

i i i F

F + i i

-F 4- F F

4- 4 + +

4 4 4- 4-

4 4 + *4-

4 4 4- i

4 4 4 4-

4 4 4 4-

F F 4 4

F I- 4 4

F F + 4

F F 4 4

F F + 4

F F 4 *

Ej Total 379
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Co-60 
Ej Calculation Sheet 

Exposure Rate Energy Response 
Energy Mev Energy key (mRlhr/1 pCi/g) cpm/mRlhr E; (cpm/pCi/g) 

0.694 694 3.07E-08 1112600 0 
1.173 1173 2.98E-04 660500 197 
1.332 1332 3.30E-04 552200 182 

E; Total 379 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

:age :1
DOS File : Casel
Run Date: August 27, 2008
Run Time: 9:06:35 AM
Duration : 00:00:00

File Ref:.
Date:

By:
Checked:

Case Title: SPA3_EffNb94
Description: SPA3 soil scan_28 cm radius 1 pCi/cm3 Nb94

Geometry: 8 - Cylinder Volume - End Shields

Height
Radius

X
#1 0cm

0.0 in

wurce Dimensions
15.0 cm
28.0 cm

Dose Points
Y

25 cm
9.8 in

1
5.9 in
1.0 in

0 cm
0.0 in

Density
1.6
0.00122

Shields
Shield Name Dimension Material

Source 3.69e+04 cm 3 Concrete
Air Gap Air

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels JCi/cm 3

Nb-94 3.6945e-008 1.3670e+003 1.00OOe-006
Bq/cm3

3-7000e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Enermv Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.0174 4.834e-01 8.762e-09
0.0175 9.260e-01 1.719e-08
0.0196 2.720e-01 7.924e-09
0.7026 1.367e+03 5.643e-02
0.8711 1.367e+03 7.464e-02

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

9.129e-09
1.792e-08
8.356e-09
9.872e-02
1.228e-01

Exposure Rate
mRlhr

No Buildup
4.729e-1 0
9.104e-10
2.925e-1 0
1.088e-04
1.405e-04

Exposure Rate
mR/hr

With Buildup
4.927e-1 0
9.491 e-1 0
3.085e-1 0
1.904e-04
2.312e-04
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

DOS File: Case1 
File Ref: -------1 

Date: ______ --j 
Run Date: August 27,2008 
Run Time: 9:06:35 AM 
Duration : 00:00:00 

By: 
Checked: --------j 

Energy 
MeV 

0.0174 
0.0175 
0.0196 
0.7026 
0.8711 

Case Title: SPA3_Eff_Nb94 
Description: SPA3 soil scan_28 cm radius 1 pCi/cm3 Nb94 

Geometry: 8 - Cylinder Volume - End Shields 
y 

Height 
Radius 

Source Dimensions 
15.0 em 5.9 in 

11.0 in 28.0 em 

Dose Points 
X .:r: 

#1 Oem 25 em 
0.0 in 9.8 in 

Shields 

~. 

Oem 
0.0 in 

Shield Name 
Source 
Air Gap 

Dimension Material Density . 
3.6ge+04 cm3 Concrete 1.6 

Air 0.00122 

Source Input 
Grouping Method; Actual Photon Energies 

Nuclide curies becguerels uCi/cm' Bg/cm3 

Nb-94 3.6945e-008 1.3670e+003 1.0000e-006 3.7000e-002 

Buildup 
The material reference is ; Source 

Integration Parameters 
Radial 20 
Circumferential 10 
Y Direction (axial) 10 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate ExQosure Rate 

Qhotons!see MeV!cm2!sec MeV/em2/sec mRfhr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

4.834e-01 8.762e-09 9.12ge-09 4.72ge-10 4.927e-10 
9.260e-01 1.71ge-08 1.792e-08 9.1 04e-1 0 9.491e-10 
2.720e-01 7.924e-09 8.356e-09 2.925e-10 3.085e-10 
1.367e+03 5.643e-02 9.872e-02 1.088e-04 1.904e-04 
1.367e+03 7.464e-02 1.228e-01 1.405e-04 2.312e-04 
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Hage :2
DOS File: Case1
Run Date: August 27, 2008
Run Time: 9:06:35 AM
Duration : 00:00:00

Energ Activit Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 2.736e+03. 1.31 le-01

Fluence Rate
MeV/cm 2/sec
With Buildup

2.216e-01

Exposure Rate
mR/hr

No Buildup
2.493e-04

Exposure Rate
mR/hr

With Buildup
4.216e-04

18

age 
OS File: Case 1 
un Date: August 27,2008 
un Time: 9:06:35 AM 
uration : 00:00:00 

Energy 
MeV 

TOTALS: 

Activity 
photons/sec 

2.736e+03 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
1.311e-01 

Fluence Rate 
MeV/cm 2/sec 
With Buildup 

2.216e-01 

18 

Exposure Rate 
mRlhr 

No Buildup 
2.493e-04 

Exposure Rate 
mR/hr 

With Buildup 
4.216e-04 



Nb94
Ei Calculation Sheet

Exposure Rate Energy Response
Energy Mev Energy kev (mR/hrIl pCi/g) cpm/mRlhr E4 (cpm/pCilg)

0.0174 17 4.93E-10 0
0.0175 18 9.49E-10 0
0.0196 20 3.09E-10 0
0.7026 703 1.90E-04 1110400 211
0.8711 871 2.31E-04 884600 204

_ _ _ I _ _I _ _ _ L _ _ _ _ I _ _ _

+ 4 + 4

4- .4 -4- 4

4- 4 + 4-

4- 4- + 4-

4- -4- -1- 4-

4- 4- ± 4-

4- 4- -4- 4-

E Total 415

19

Nb94 
Ej Calculation Sheet 

Exposure Rate Energy Response 
Energy Mev Energy kev (mRlhr/1 pCifg) cpmfmRlhr E; (cpm/pCi/g) 

0.0174 17 4.93E-10 0 
0.0175 18 9.49E-10 0 
0.0196 20 3.09E-10 0 
0.7026 703 1.90E-04 1110400 211 
0.8711 871 2.31E-04 884600 204 

E; Tolal 415 
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MicroShleld v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: Case1
Run Date: August 27, 2008
Run Time: 9:11:31 AM
Duration : 00:00:00

File Ref:
Date:

By:
Checked:

Case Title: SPA3 Eff Ag108m
Description: SPA3 soil scan_28 cm radius 1 pCilcm3 Agl08m

Geometry: 8 - Cylinder Volume - End Shields
Y

Height
Radius

x
#1 00cm

0.0 in

urce Dimensions
15.0 cm
28.0 cm

Dose Points
Y

25 cm
9.8 in

5.9 in
11.0 in

z
0 cm

0.0 in

Shields
Shield Name Dimension Material DensitV

Source 3.69e+04 cm 3 Concrete 1.6
Air Gap Air 0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels ijCi/cm3

Ag-108m 3.6945e-008 1.3670e+003 1.00OOe-006
Bci/cm3

3.7000e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Energy
MeV

0.021
0.0212
0.022

0.0222
0.0238
0.0249

Activit
photons/sec

2.491 e+02
4.727e+02
7.024e+00
1.330e+01
1.501 e+02
4.289e+00

Fluence Rate
MeV/cm 2/sec
No Buildup
9.534e-06
1.862e-05
3.202e-07
6.251 e-07
9.273e-06
3.145e-07

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.01 5e-05
1.985e-05
3.434e-07
6.714e-07
1.01 Oe-05
3.464e-07

Exposure Rate
mRlhr

No Buildup
2.824e-07
5.389e-07
8.233e-09
1.568e-08
1.863e-07
5.492e-09

Exposure Rate
mR/hr

With Buildup
3.007e-07
5.744e-07
8.831 e-09
1.685e-08
2.029e-07
6.050e-09

20

Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

·f 

DOS File: Case1 
File Ref: -------1 

Date: ------1 
By: -------i 

Checked: -------1 

Run Date: August 27, 2008 
Run Time: 9:11:31 AM 
Duration : 00:00:00 

Energy 
MeV 

0.021 
0.0212 
0.022 

0.0222 
0.0238 
0.0249 

Case Title: SPA3_EfCAg108m 
Description: SPA3 soil scan_28 cm radius 1 pCifcm3 Ag108m 

Geometry: 8 - Cylinder Volume - End Shields 
y 

Source Dimensions 

Nuclide 
Ag-10Bm 

Height 15.0 cm 
Radius 28.0 cm 

#1 

Dose Points 
6 Y 

Ocm 
0.0 in 

25 cm 
9.B in 

Shields 
Dimension Material 

5.9 in 
11.0 in 

~ 
Ocm 

0.0 in 

Shield Name 
Source 
Air Gap 

3.6ge+04 cm 3 Concrete 
Air 

Density 
1.6 
0.00122 

Source Input 
Grouping Method: Actual Photon Energies 
curies becguerels b/Ci/cm3 Bg/cm3 

3.6945e-OOB 1.3670e+003 1.0000e-006 3.7000e-002 

Buildup 
The material reference is : Source 

Integration Parameters 
Radial 
Circumferential 

20 
10 
10 Y Direction (axial) 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

r2hotons/sec MeV/cm2/sec MeV/cm2/sec mRlhr mR/hr 
No Buildu(;1 With Buildur2 No Buildur2 With Buildur2 

2.491e+02 9.534e-06 1.015e-05 2.B24e-07 3.007e-07 
4.727e+02 1.862e-05 1.985e-05 5.38ge-07 5.744e-07 
7.024e+00 3.202e-07 3.434e-07 B.233e-09 8.831e-09 
1.330e+01 6.251e-07 6.714e-07 1.568e-OB 1.685e-08 
1.501e+02 9.273e-06 1.010e-05 1.B63e-07 2.02ge-07 
4.28ge+00 3. 145e-07 3.464e-07 5.492e-09 6.050e-09 
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-,age :2
)OS File: Case1
Run Date: August 27, 2008
Run Time: 9:11:31 AM
3uration : 00:00:00

EnerQy Activity
MeV photons/sec

0.0304
0.0792
0.4339
0.6144
0.7229

2.902e-04
9.687e+01
1.229e+03
1.236e+03
1.237e+03

Fluence Rate
MeV/cm 2/sec
No Buildup
4.431e-1 1
2.008e-04
2.705e-02
4.282e-02
5.300e-02

Fluence Rate
MeV/cm 2/sec
With Buildup

5.248e-1 1
4.802e-04
5.514e-02
7.808e-02
9.194e-02

Exposure Rate
mRlhr

No Buildup
4.230e-13
3.190e-07
5.294e-05
8.347e-05
1.019e-04

Exposure Rate
mR/hr

With Buildup
5.01 Oe-1 3
7.629e-07
1.079e-04
1.522e-04
1.768e-04

TOTALS: 4.695e+03 1.231e-01 2.257e-01 2.397e-04 4.388e-04

21

age 
OS File: Case 1 
un Date: August 27,2008 
un Time: 9:11:31 AM 
uration : 00:00:00 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm2/sec MeV/cm2/sec mRlhr mR/hr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.0304 2.902e-04 4.431e-11 5.248e-11 4.230e-13 5.010e-13 
0.0792 9.687e+01 2.008e-04 4.802e-04 3.190e-07 7.62ge-07 
0.4339 1.22ge+03 2.705e-02 5.514e-02 5.294e-05 1.07ge-04 
0.6144 1.236e+03 4.282e-02 7.808e-02 8.347e-05 1.522e-04 
0.7229 1.237e+03 5.300e-02 9.194e-02 1.01ge-04 1.768e-04 

TOTALS: 4.695e+03 1.231e-01 2.257e-01 2.397e-04 4.388e-04 

21 



Agl08m
Ei Calculation Sheet

Exposure Rate Energy Response
Energy Mev Energy key (mR/hrI1 pCi/g) cpmimRlhr E, (cpm/pCi/g)

0.021 21 3.01E-07 0 0
0.0212 21 5.74E-07 0 0
0.022 22 8.83E-09 0 0

0.0222 22 1.69E-08 0 0
0.0238 24 2.03E-07 0 0
0.0249 25 6.05E-09 0 0
0.0304 30 5.01E-13 0 0
0.0792 79 7.63E-07 10200000 8
0.4339 434 1.08E-04 2100000 227
0.6144 614 1.52E-04 1400000 213
0.7229 723 1.77E-04 1050000 186

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Ej Total1 633
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Ag108m 
Ej Calculation Sheet 

Exposure Rate Energy Response 
Energy Mev Energy kev (mRlhrl1 pCilg) cpmlmRlhr Ej (cpmlpCilg) 

0.021 21 3.01E-07 0 0 
0.0212 21 S.74E-07 0 0 
0.022 22 8.83E-09 0 0 

0.0222 22 1.69E-08 0 0 
0.0238 24 2.03E-07 0 0 
0.0249 2S 6.0SE-09 0 0 
0.0304 30 S.01E-13 0 0 
0.0792 79 7.63E-07 10200000 8 
0.4339 434 1.08E-04 2100000 227 
0.6144 614 1.S2E-04 1400000 213 
0.7229 723 1.77E-04 10S0000 186 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ei Total 633 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: Case1
Run Date: August 27, 2008
Run Time: 9:20:36 AM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: SPA3 Eff Sb125
Description: SPA3 soil scan_28 cm radius I pCi/cm3 Sb125

Geometry: 8 - Cylinder Volume - End Shields

Height
Radius

X
#1 0cm

0.0 in

urce Dimensions
15.0 cm
28.0 cm

Dose Points
Y

25 cm
9.8 in

1
5.9 in
1.0 in

z
0 cm

0.0 in

Density
1.6
0.00122

Shields
Shield Name Dimension Material

Source 3.69e+04 cm 3 Concrete
Air Gap Air

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels [iCi/cm 3

Sb-125 3.6945e-008 1.3670e+003 1.00OOe-006
Bq/cM3

3.7000e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

EnerQy
MeV

0.0272
0.0275
0.031

0.0355
0.1169
0.159

Activi
photons/sec

1.748e+02
3.262e+02
1.132e+02
5.693e+01
3.568e+00
9.531 e-01

Fluence Rate
MeV/cm 2/sec
No Buildup
1.785e-05
3.453e-05
1.857e-05
1.492e-05
1.380e-05
5.634e-06

Results
Fluence Rate
MeV/cm 2fsec
With Buildup

2.020e-05
3.922e-05
2.221 e-05
1.918e-05
3.715e-05
1.499e-05

Exposure Rate
mR/hr

No Buildup
2.376e-07
4.461e-07
1.670e-07
9.090e-08
2.146e-08
9.416e-09

Exposure Rate
mRPhr

With Buildup
2.689e-07
5.067e-07
1.997e-07
1.169e-07
5.778e-08
2.505e-08
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Page :1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

DOS File: Case 1 
File Ref: -------1 

Date: -------1 
Run Date: August 27, 2008 
Run Time: 9:20:36 AM 
Duration : 00:00:01 

By: _____ --{ 

Checked: -------1 

Energy 
MeV 

0.0272 
0.0275 
0.031 

0.0355 
0.1169 
0.159 

Case Title: SPA3_EfCSb125 
Description: SPA3 soil scan_28 cm radius 1 pCi/cm3 Sb125 

Geometry: 8 - Cylinder Volume - End Shields 
y 

Source Dimensions 
Height 15.0 cm 5.9 in 
Radius 28.0 em 11.0 in 

Dose Points 
X y ~ 

#1 Ocm 
0.0 in 

25em 
9.8 in 

Shields 

Ocm 
0.0 in 

Dimension Material Density Shield Name 
Source 
Air Gap 

3.6ge+04 cm3 Concrete 1.6 
Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becquerels IJCi/cm3 Bq/cm3 
Sb-125 3.6945e-008 1.3670e+003 1.0000e-006 3.7000e-002 

Buildup 
The material reference is : Source 

Integration Parameters 
Radial 
Circumferential 
Y Direction (axial) 

Activity Fluence Rate 
Qhotons/sec MeV/cm2/sec 

No BuilduQ 
1.748e+02 1.785e-05 
3.262e+02 3.453e-05 
1.132e+02 1.857e-05 
5.693e+01 1.492e-05 
3.568e+00 1.380e-05 
9.531e-01 5.634e-06 

Results 
Fluence Rate 
MeV/cm2/sec 
With BuilduQ 

2.020e-05 
3.922e-05 
2.221e-05 
1.918e-05 
3.715e-05 
1.49ge-05 

23 

20 
10 
10 

EXQosure Rate 
mR/hr 

No BuilduQ 
2.376e-07 
4.461e-07 
1.670e-07 
9.090e-08 
2.146e-08 
9.416e-09 

EXQosure Rate 
mRlhr 

With BuilduQ 
2.68ge-07 
5.067e-07 
1.997e-07 
1.16ge-07 
5.778e-08 
2.505e-08 



DOS File: Case 1
Run Date: August 27, 2008
Run Time: 9:20:36 AM
Duration : 00:00:01

Energy
MeV

0.1726
0.1763
0.2041
0.2081
0.2279
0.321
0.3804
0.408
0.4279
0.4435
0.4634
0.6006
0.6066
0.6359
0.6714

Activity
photons/sec

2.478e+00
9.422e+01
4.41 Oe+00
3.324e+00
1.796e+00
5.701 e+00
2.045e+01
2.486e+00
4.009e+02
4.130e+00
1.415e+02
2.430e+02
6.864e+01
1.548e+02
2.478e+01

Fluence Rate
MeV/cm 2/sec
No Buildup
1.634e-05
6.392e-04
3.630e-05
2.805e-05
1.708e-05
8.474e-05
3.792e-04
5.051 e-05
8.668e-03
9.356e-05
3.395e-03
8.174e-03
2.340e-03
5.609e-03
9.640e-04

Fluence Rate
MeV/cm 2/sec
With Buildup

4.295e-05
1.674e-03
9.230e-05
7.103e-05
4.229e-05
1.899e-04
8.052e-04
1.049e-04
1.774e-02
1.894e-04
6.781e-03
1.501e-02
4.283e-03
1.012e-02
1.710e-03

Exposure Rate
mR/hr

No Buildup
2.787e-08
1.096e-06
6.435e-08
4.994e-08
3.098e-08
1.620e-07
7.364e-07
9.853e-08
1.695e-05
1.832e-07
6.658e-06
1.595e-05
4.564e-06
1.091e-05
1.867e-06

Exposure Rate
mR/hr

With Buildup
7.326e-08
2.870e-06
1.636e-07
1,264e-07
7.670e-08
3.632e-07
1.564e-06
2.047e-07
3,470e-05
3,709e-07
1 .330e-05
2.930e-05
8,355e-06
1,967e-05
31311 e-06

TOTALS: 1.848e+03 3.060e-02 5.901e-02 6.032e-05 1.156e-04

24

OS File: Case1 
un Date: August 27, 2008 
un Time: 9:20:36 AM 
uration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXl20sure Rate EXl20sure Rate 
MeV I2hotons/sec . MeV/cm2/sec MeVfcm2fsec mRfhr mR/hr 

No Buildul2 With Buildul2 No Buildul2 With Buildul2 
0.1726 2.47Se+OO 1.634e-05 4.295e-05 2.787e-08 7.326e-08 
0.1763 9.422e+01 6.392e-04 1.674e-03 1.096e-06 2.S70e-06 
0.2041 4.410e+00 3.630e-05 9.230e-05 6.435e-08 1.636e-07 
0.20S1 3.324e+00 2.805e-05 7.103e-05 4.994e-OS 1.264e-07 
0.2279 1.796e+00 1.708e-05 4.22ge-05 3.098e-OS 7.670e-OS 
0.321 5.701e+00 S.474e-05 1.89ge-04 1.620e-07 3.632e-07 

0.3804 2.045e+01 3.792e-04 8.052e-04 7.364e-07 1.564e-06 
0.408 2.486e+00 5.051e-05 1.04ge-04 9.853e-OS 2.047e-07 

0.4279 4.00ge+02 8.668e-03 1.774e-02 1.695e-05 3.470e-05 
0.4435 4.130e+00 9.356e-05 1.894e-04 1.832e-07 3.70ge-07 
0.4634 1.415e+02 3.395e-03 6.781e-03 6.658e-06 1.330e-05 
0.6006 2.430e+02 8.174e-03 1.501e-02 1.595e-05 2.930e-05 
0.6066 6.864e+01 2.340e-03 4.283e-03 4.564e-06 8.355e-06 
0.6359 1.548e+02 5.60ge-03 1.012e-02 1.091e-05 1.967e-05 
0.6714 2.47Se+01 9.640e-04 1.710e-03 1.867e-06 3.311 e-06 

TOTALS: 1.84Se+03 3.060e-02 5.901e-02 6.032e-05 1.156e-04 
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Sb125
Ei Calculation Sheet

Exposure Rate Energy Response
Energy Mev Energy kev (mR/hr/l pCi/g) cpm/mRPhr E, (cpm/pCi/g)

0.0272 27 2.69E-07 0 0
0.0275 28 5.07E-07 0 0
0.031 31 2.OOE-07 0 0

0.0355 36 1.17E-07 0 0
0.1169 117 5.78E-08 9000000 1
0.159 159 2.51E-08 7000000 0

0.1726 173 7.33E-08 6500000 0
0.1763 176 2.87E-06 6500000 19
0.2041 204 1.64E-07 5000000 1
0.2081 208 1.26E-07 500000 0
0.2279 228 7.67E-08 4800000 0
0.321 321 3.63E-07 2800000 1

0.3804 380 1.56E-06 2250000 4
0.408 408 2.05E-07 2000000 0

0.4279 428 3.47E-05 1800000 62
0.4435 444 3.71 E-07 1800000 1
0.4634 463 1.33E-05 1700000 23
0.6006 601 2.93E-05 1400000 41
0.6066 607 8.36E-06 1400000 12
0.6359 636 1.97E-05 1200000 24
0.6714 671 3.31E-06 1100000 4

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

Ej Total 192
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Sb125· 
Ej Calculation Sheet 

Exposure Rate Energy Response 
Energy Mev Energy key (mRlhr/1 pCi/g) cpmlmRlhr E; (cpm/pCilg) 

0.0272 27 2.69E-07 0 0 
0.0275 28 5.07E-07 0 0 
0.031 31 2.00E-07 0 0 
0.0355 36 1.17E-07 0 0 
0.1169 117 5.78E-08 9000000 1 
0.159 159 2.51 E-08 7000000 0 
0.1726 173 7.33E-08 6500000 0 
0.1763 176 2.87E-06 6500000 19 
0.2041 204 1.64E-07 5000000 1 
0.2081 208 1.26E-07 500000 0 
0.2279 228 7.67E-08 4800000 0 
0.321 321 3.63E-07 2800000 1 
0.3804 380 1.56E-06 2250000 4 
0.408 408 2.05E-07 2000000 0 
0.4279 428 3.47E-05 1800000 62 
0.4435 444 3.71 E-07 1800000 1 
0.4634 463 1.33E-05 1700000 23 
0.6006 601 2.93E-05 1400000 41 
0.6066 607 8.36E-06 1400000 12 
0.6359 636 1.97E-05 1200000 24 
0.6714 671 3.31 E-06 1100000 4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ei Total 192 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page :1
DOS File Casel
Run Date: August 27, 2008
Run Time: 9:25:52 AM
Duration : 00:00:00

File Ref:
Date:

By:
Checked:

Case Title: SPA3_Eff Cs134
Description: SPA3 soil scan_28 cm radius I pCilcm3 Cs134

Geometry: 8 - Cylinder Volume - End Shields

Height
Radius

x
#1 0c

0.0

Shield Name
Source
Air Gap

'urce Dimensions
15.0 cm
28.0 cm

Dose Points
Y

25 cm
9.8 in

5.9 in
11.0 in

z
0cm

0.0 in

Density
1.6
0.00122

z
Shields

Dimension
3.69e+04 cm3

Material
Concrete

Air

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels wCi/cm3

Cs-1 34 3.6945e-008 1.3670e+003 1.00OOe-006
Bg/cm3

3.7000e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Energy
MeV

0.0318
0.0322
0.0364
0.2769
0.4753
0.5632

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.931e+00 5.271e-07
5.407e+00 1.014e-06
1.968e+00 5.61 le-07
4.839e-01 5.931e-06
1.996e+01 4.950e-04
1 .146e+02 3.545e-03

Results
Fluence Rate
MeV/cm 2 lsec
With Buildup

6.386e-07
1.236e-06
7.321e-07
1.391e-05
9.808e-04
6.648e-03

Exposure Rate
mR/hr

No Buildup
4.391e-09
8.157e-09
3.188e-09
1.113e-08
9.712e-07
6.940e-06

Exposure Rate
mR/hr

With Buildup
5.320e-09
9.943e-09
4.160e-09
2.61 Oe-08
1.924e-06
1.302e-05
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MicroShield vS.OS (S.OS-OOS66) 
Detroit Edison Co. 

DOS File: Case1 
File Ref: ---------1 

Date: ______ -1 

Run Date: August 27,2008 
Run Time: 9:25:52 AM 
Duration : 00:00:00 

By: 
Checked: -------1 

Energy 
MeV 

0.0318 
0.0322 
0.0364 
0.2769 
0.4753 
0.5632 

;' 

Case Title: SPA3_EfCCs134 
Description: SPA3 soil sean_28 em radius 1 pCilem3 Cs134 

Geometry: 8 - Cylinder Volume - End Shields 
y 

Height 
Radius 

Source Dimensions 
15.0 em 5.9 in 

11.0 in 

#1 

28.0 em 

Dose Points 
~ y. 

Ocm 
0.0 in 

25cm 
9.8 in 

Shields 

l 
Oem 

0.0 in 

Shield Name 
Source 
Air Gap 

Dimension Material Density 
3.6ge+04 cm' Concrete 1.6 

Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels wCi/em' Bg/em' 
Cs-134 3.6945e-008 1.3670e+003 1.0000e-006 3.7000e-002 

Buildup 
The material reference is : Source 

Integration Parameters 

Activity 

Radial 
Circumferential 
Y Direction (axial) 

Fluenee Rate 
I2hotons/see MeV/cm2/sec 

No Buildul2 
2.931e+00 5,271e-07 
5.407e+00 1.014e-06 
1.968e+00 5.611e-07 
4.83ge-01 5.931e-06 
1.996e+01 4.950e-04 
1.146e+02 3.545e-03 

Results 
Fluenee Rate 
MeV/em2/sec 
With Buildul2 

6.386e-07 
1.236e-06 
7.321e-07 
1.391e-05 
9.808e-04 
6.648e-03 

26 

20 
10 
10 

EXl20sure Rate 
mRlhr 

No Buildul2 
4.391e-09 
8.157e-09 
3.188e-09 
1.113e-08 
9.712e-07 
6.940e-06 

EXl20sure Rate 
mR/hr 

With Buildul2 
5.320e-09 
9.943e-09 
4.160e-09 
2.610e-08 
1.924e-06 
1.302e-05 



DOS File: Casel
Run Date: August 27, 2008
Run Time: 9:25:52 AM
Duration : 00:00:00

EnerqV Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.5693 2.109e+02 6.619e-03
0.6047 1.334e+03 4.529e-02
0.7958 1.167e+03 5.668e-02
0.8019 1.193e+02 5.852e-03
1.0386 1.367e+01 9.377e-04
1.1679 2.461e+01 1.964e-03
1.3652 4.156e+01 4.055e-03

Fluence Rate
MeV/cm 2/sec
With Buildup

1 .237e-02
8.300e-02
9.564e-02
9.853e-03
1.472e-03
2.990e-03
5.936e-03

Exposure Rate
mR/hr

No Buildup
1.295e-05
8.836e-05
1.079e-04
1.113e-05
1.717e-06
3.514e-06
6.993e-06

Exposure Rate
mR/hr

With Buildup
2.421 e-05
1.619e-04
1.820e-04
1.874e-05
2.696e-06
5.349e-06
1.024e-05

TOTALS: 3.057e+03 1.254e-01 2.189e-01 2.405e-04 4.202e-04

27

OS File: Case1 
un Date: August 27,2008 
un Time: 9:25:52 AM 
uration : 00:00:00 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.5693 2.10ge+02 6.61ge-03 1.237e-02 1.295e-05 2.421e-05 
0.6047 1.334e+03 4.52ge-02 8.300e-02 8.836e-05 1.61ge-04 
0.7958 1.167e+03 5.668e-02 9.564e-02 1.07ge-04 1.820e-04 
0.8019 1.193e+02 5.852e-03 9.853e-03 1.113e-05 1.874e-05 
1.0386 1.367e+01 9.377e-04 1.472e-03 1.717e-06 2.696e-06 
1.1679 2.461e+01 1.964e-03 2.990e-03 3.514e-06 5.34ge-06 
1.3652 4.156e+01 4.055e-03 5.936e-03 6.993e-06 1.024e-05 

TOTALS: 3.057e+03 1.254e-01 2.18ge-01 2.405e-04 4.202e-04 

? 

27 



Cs134
Ei Calculation Sheet

Exposure Rate Energy Response
Energy Mev Energy kev (mR/hrll pCi/g) cpm/mR/hr E1 (cpm/pCilg)

0.0318 32 5.32E-09 0 0

0.0322 32 9.94E-09 0 0

0.0364 36 4.16E-09 0 0

0.2769 277 2.61E-08 3100000 0

0.4753 475 1,92E-06 1700000 3
0.5632 563 1.30E-05 1500000 20
0.5693 569 2.42E-05 1500000 36

0.6047 605 1.62E-04 1400000 227
0.7958 796 1.82E-04 1000000 182
0.8019 802 1.87E-05 1000000 19
1.0386 1039 2.70E-06 700000 2
1.1679 1168 5.35E-06 700000 4

1.3652 1365 1.02E-05 650000 7
0
0
0
0
0
0
0

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

Ej Total 499

28

Cs134, 
Ej Calculation Sheet 

Exposure Rate Energy Response 
Energy Mev Energy kev (mRlhr/1 pCilg) cpm/mRlhr Ej (cpm/pCi/g) 

0.0318 32 5.32E-09 0 0 
0.0322 32 9.94E-09 0 0 
0.0364 36 4.16E-09 0 0 
0.2769 277 2.61E-08 3100000 0 
0.4753 475 1.92E-06 1700000 3 
0.5632 563 1.30E-05 1500000 20 
0.5693 569 2.42E-05 1500000 36 
0.6047 605 1.62E-04 1400000 227 
0.7958 796 1.82E-04 1000000 182 
0.B019 B02 1.B7E-05 1000000 19 
1.0386 1039 2.70E-06 700000 2 
1.1679 1168 5.35E-06 700000 4 
1.3652 1365 1.02E-05 650000 7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ej Total 499 
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Page :1
DOS File Casel
Run Date: August 27, 2008
Run Time: 9:29:43 AM
Duration : 00:00:00

MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

File Ref:
Date:

By:
Checked:

Case Title: SPA3 Eff Cs137
Description: SPA3 soil scan_28 cm radius 1 pCi/cm3 Cs137

Geometry: 8 - Cylinder Volume - End Shields
Y

Height
Radius

#1 0
0.0

Shield Name
Source
Air Gap

Source Dimensions
15.0 cm
28.0 cm 1

Dose Points
Y

cm 25 cm
in 9.8 in

Shields
Dimension Material

3.69e+04 cm 3 Concrete
Air

5.9 in
1.0 in

z
0 cm

0.0 in

Density
1.6
0.00122

Nuclide
Ba-137m
Cs-1 37

Source Input
Grouping Method : Actual Photon Energies
curies becquerels lCi/cm3

3.4950e-008 1.2932e+003 9.4600e-007
3.6945e-008 1.3670e+003 1 .00OOe-006

Buildup
The material reference is : Source

B_/cm 3

3.5002e-002
3.7000e-002

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Energv
MeV

0.0318
0.0322
0.0364
0.6616

Activity
photons/sec

2.677e+01
4_939e+01
1 .797e+01
1.1 64e+03

Fluence Rate
MeV/cm 2/sec

No Buildup
4.815e-06
9.260e-06
5.126e-06
4.442e-02

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

5-834e-06
1.129e-05
6.688e-06
7.913e-02

Exposure Rate
mR/hr

No Buildup
4.011e-08
7.452e-08
2.912e-08
8.611 e-05

Exposure Rate
mR/hr

With Buildup
4.860e-08
9.084e-08
3.800e-08
1.534e-04
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Page :1 
DOS File: Case1 

File Ref: --------1 
Date: ______ -1 

Run Date: August 27, 200B 
Run Time: 9:29:43 AM 
Duration : 00:00:00 

By: 
Checked: -------1 

Energy 
MeV 

0.031S 
0.0322 
0.0364 
0.6616 

Case Title: SPA3_EfCCs137 
Description: SPA3 soil scan_2S cm radius 1 pCilcm3 Cs137 

Geometry: S- Cylinder Volume - End Shields 

Nuclide 
Ba-137m 
Cs-137 

Activity 

y 

#1 

Source Dimensions 
Height 15.0 cm 
Radius 2S.0 cm 

Dose Points 
t£ 1:: 

Ocm 
0.0 in 

25cm 
9.S in 

Shields 

5.9 in 
11.0 in 

~ 
Ocm 

0.0 in 

Shield Name 
Source 
Air Gap 

Dimension Material Density 
3.6ge+04 cm3 Concrete 1.6 

Source Input 
Grouping Method: Actual Photon Energies 
curies becquerels uCi/cm3 

3.4950e-00S 1.2932e+003 9.4600e-007 
3.6945e-00B 1.3670e+003 1.0000e-006 

Buildup 
The material reference is : Source 

Integration Parameters 
Radial 
CircumJerential 
Y Direction (axial) 

Results 

20 
10 
10 

Air 0.00122 

Bq/cm3 

3.5002e-002 
3.7000e-002 

Fluence Rate Fluence Rate Ex~osure Rate Ex~osure Rate 
~hotons/sec MeV/cm2/sec MEN/cm2/sec mRfhr mRfhr 

No Buildu~ With Buildu~ No Buildu~ With Buildu~ 
2.677e+01 4.S15e-06 5.S34e-06 4.011e-08 4.S60e-OS 
4.93ge+01 9.260e-06 1.12ge-05 7.452e-OS 9.0S4e-OS 
1.797e+01 5.126e-06 6.6SSe-06 2.912e-08 3.S00e-OS 
1.164e+03 4.442e-02 7.913e-02 B.611e-05 1.534e-04 
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DOS File: Casel
Run Date: August 27, 2008
:,un Time: 9:29:43 AM
Duration : 00:00:00

EnerQy Activity Fluence Rate
MeV photons/sec MeV/cm 2!sec

No Buildup
TOTALS: 1.258e+03 4.444e-02

Fluence Rate
MeV/cm 2/sec
With Buildup

7.915e-02

Exposure Rate
mR/hr

No Buildup
8-625e-05

Exposure Rate
mR/hr

With Buildup
1.536e-04

30

OS File : Case1 
un Date: August 27,2008 
un Time: 9:29:43 AM 
uration : 00:00:00 

TOTALS: 

Activity 
photons/sec 

1.258e+03 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
4.444e-02 

Fluence Rate 
MeV/cm2!sec 
With Buildup 

7.915e-02 

30 

Exposure Rate 
mR/hr 

No Buildup 
8.625e-05 

Exposure Rate 
mRlhr 

With Buildup 
1.536e-04 



Cs137
E1 Calculation Sheet

Exposure Rate Energy Response
Energy Mev Energy kev (mR/hrII pCi/g) cpmimRlhr Ej (cpm/pCilg)

0.0318 32 4.86E-08 0
0.0322 32 9.08E-08 0
0.0364 36 3.80E-08 0
0.6616 662 1.53E-04 1250000 191

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

__ Total 191
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Cs137 
Ej Calculation Sheet 

Exposure Rate Energy Response 
Energy Mev Energy key (mRlhrI1 pCiIg) cpmlmRlhr Ei (cpmlpCiIg) 

. 0.031S 32 4.86E-08 a 
0.0322 32 9.0SE-OS 0 
0.0364 36 3.BOE-OB 0 
0.6616 662 1.53E-04 1250000 191 

a 
a 
a 
0 
0 
a 
0 
0 
a 
0 
0 
a 
a 
0 
0 
a 
a 
0 
a 
a 
0 
0 
a 
0 
0 
0 
0 
a 
0 
0 
a 
a 
0 
0 
a 
a 
0 
0 
a 
a 

~Total 191 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : Case1
Run Date: August 27, 2008
Run Time: 9:33:08 AM
Duration : 00:00:00

File Ref:
Date:

By:
Checked:

Case Title: SPA3_EffEu152
Description: SPA3 soil scan 28 cm radius I pCi/cm3 Eu152

Geometry: 8 - Cylinder Volume - End Shields

Source Dimensions
Height 15.0 cm
Radius 28.0 cm

Dose Points
X Y

#1 0 cm 25 cm
0.0 in 9.8 in

1I
5.9 in
1.0 in

z
0 cm

0.0 in

Density
1.6
0-00122

Shields
Shield Name Dimension Material

Source 3.69e+04 cma Concrete
Air Gap Air

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library : Grove
Nuclide curies becquerels iCi/cm3

Eu-1 52 3.6945e-008 1.3670e+003 1.0000e-006
Bq/CM 3

3.7000e-002

Buildup
The material reference is : Source

Integration Parameters
Radial
Circumferential
Y Direction (axial)

20
10
10

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.04 8.088e+02 3.131e-04
0.05 2.022e+02 1.507e-04

Results
Fluence Rate
MeV/cm 2 sec
With Buildup

4.331 e-04
2.467e-04'

Exposure Rate
mR/hr

No Buildup
1.385e-06
4.014e-07

Exposure Rate
mR/hr

With Buildup
1.916e-06
6.572e-07
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

DOS File: Case1 
File Ref: --------i 

Date: --------i 
Run Date: August 27,2008 
Run Time: 9:33:08 AM 
Duration: 00:00:00 

By: _____ -I 
Checked: ______ --i 

Energy 
MeV 

0.04 
0.05 

Case Title: SPA3_EfCEu152 
Description: SPA3 soil scan_28 cm radius 1 pCifcm3 Eu152 

Geometry: 8 - Cylinder Volume - End Shields 
y 

Source Dimensions 
Height 15.0 cm 
Radius 28.0 em 

~ 
#1 Ocm 

0.0 in 

Dose Points 
y 

25 cm 
9.8 in 

Shields 

5.9 in 
11.0 in 

~ 
Ocm 

0.0 in 

Shield Name 
Source 
Air Gap 

Dimension Material Density 
3.6ge+04 cm3 Concrete 1.6 

Source Input 
Grouping Method: Standard Indices 

Number of Groups: 25 
Lower Energy Cutoff: 0.015 
Photons < 0.015 : Excluded 

Library: Grove 

Air 0.00122 

Nuclide curies becguerels blCi/cm3 
Eu-152 3.6945e-008 1.3670e+003 1.0000e-006 

Bg/cm3 

3.7000e-002 

Buildup 
The material reference is : Source 

Integration Parameters 
Radial 
Circumferential 
Y Direction (axial) 

Results 
Activity Fluence Rate Fluence Rate 

!2hotons/sec MeV/cm2/sec MeV/cm2 /sec 
No Buildu!2 With Buildu!2 

8.088e+02 3.131 e-04 4.331e-04 
2.022e+02 1.507e-04 2.467e-04· 
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20 
10 
10 

EXQosure Rate 
mRlhr 

No Buildu!:1 
1.385e-06 
4.014e-07 

EXQosure Rate 
mR/hr 

With Buildu!2 
1.916e-06 
6.572e-07 



Page : 2
DOS File: Casel
Run Date: August 27, 2008
Run Time: 9:33:08 AM
Duration : 00:00:00

Energy
MeV

0.1
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5

Activity
photons/sec

3.887e+02
1.024e+02
3.696e+02
8.590e+01
7.711 e+00
5.797e+01
2.434e+02
5.849e+02
3.171e+02

Fluence Rate
MeV/cm 2/sec
No Buildup
1.1 89e-03
8.207e-04
5.029e-03
1.701e-03
2.043e-04
1.948e-03
1.190e-02
3.820e-02
3.490e-02

Fluence Rate
MeV/cm 2/sec
With Buildup

3.118e-03
2.097e-03
1.151e-02
3.555e-03
3.984e-04
3.579e-03
2.005e-02
6.058e-02
4.999e-02

Exposure Rate
mR/hr.

No Buildup
1.819e-06
1.448e-06
9.540e-06
3.314e-06
4.010e-07
3.802e-06
2.263e-05
7.042e-05
5.871e-05

Exposure Rate
mR/hr

With Buildup
4.770e-06
3.700e-06
2.184e-05
6.926e-06
7.819e-07
6.985e-06
3.813e-05
1.117e-04
8.411 e-05

TOTALS: 3.169e+03 9.635e-02 1.556e-01 1.739e-04 2.815e-04

33

age :2 
OS File: Case1 
un Date: August 27, 2008 
un Time: 9:33:08 AM 
uration : 00:00:00 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm2/sec MeV/cm2/sec mRlhr· mR/hr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.1 3.887e+02 1.18ge-03 3.118e-03 1.81ge-06 4.770e-06 
0.2 1.024e+02 8.207e-04 2.097e-03 1.448e-06 3.700e-06 
0.3 3.696e+02 5.02ge-03 1.151e-02 9.540e-06 2.184e-05 
0.4 8.590e+01 1.701e-03 3.555e-03 3.314e-06 6.926e-06 
0.5 7.711e+00 2.043e-04 3. 984e-04 4.010e-07 7.81ge-07 
0.6 5.797e+01 1.948e-03 3.57ge-03 3.802e-06 6.985e-06 
0.8 2.434e+02 1.190e-02 2.005e-02 2.263e-05 3.813e-05 
1.0 5.84ge+02 3.820e-02 6.058e-02 7.042e-05 1.117e-04 
1.5 3.171e+02 3.490e-02 4.99ge-02 5.871e-05 8.411e-05 

TOTALS: 3.16ge+03 9.635e-02 1.556e-01 1.73ge-04 2.815e-04 
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Eu-152
E Calculation Sheet

Exposure Rate Energy Response
Energy Mev Energy key (mRfhr/I1 pCilg) cpmlmR/hr E1 (cpm/pCUg)

0.04 40 1.92E-06 3000000 6
0.05 50 6.57E-07 6500000 4
0.1 100 4.77E-06 10000000 48
0.2 200 3.70E-06 5200000 19
0.3 300 2. 1E-05 3300000 72
0.4 400 6.93E-06 2300000 16
0.5 -500 7.82E-07 1750000 1
0.6 600 6.99E-06 1400000 10
0.8 800 3.81E-05 950000 36
1 1000 1.12E-04 750000 84

1.5 1500 8.41E-05 550000 46
0
0
0
0
0
O
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Ej Total 342
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Eu-152 
Ej Calculation Sheet 

Exposure Rate Energy Response 
Energy Mev Energy kev (mRlhr/1 pCi/g) cpm/mRlhr Ej (cpmlpCilg) 

0,04 40 1,92E-OS 3000000 S 
0,05 50 6.57E-07 S500000 4 
0.1 100 4.77E-OS 10000000 48 
0.2 200 3.70E-OS 5200000 19 
0.3 300 2. 18E-05 3300000 72 
0.4 400 S.93E-OS 2300000 1S 
0.5 -500 7.82E-07 1750000 1 
O.S SOO S.99E-OS 1400000 10 
0.8 800 3,81E-05 950000 3S 
1 1000 1.12E-04 750000 84 

1.5 1500 8.41E-05 550000 46 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

E;Total 342 
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1. INTRODUCTION

During the course of preparing retired nuclear facilities for demolition and/or license

termination, abatement of asbestos containing materials is necessary. Asbestos was utilized

in many of the factories and power plants constructed from the 1920s to the 1970s for its

excellent insulation and flame-resistant properties. The EPA warnings and regulations of the

1970s and beyond put an end to much of the industry.

There are stringent requirements set by federal, state, and local authorities regarding

the methods for asbestos removal to include the release of the abatement area once

the asbestos has been removed. The standard protocol for preparing an area post-

abatement is employing an encapsulant over the area to prevent loose fibers from

becoming airborne thus allowing the release of the area. In these bridging

applications the encapsulant is applied full strength to a dry thickness of 6-10 mils.

This methodology does have its drawbacks however, in that the coating may be

present on surface areas surveyed for release. The presence of the coatings will affect

the efficiencies of the instrumentation when beta measurements are necessitated and

the source efficiencies will vary according to the number of coating applications.

Detection of beta particles depends on the energy of the beta particles emitted from

materials being surveyed and the thickness of the detector window. The efficiency of

the detector for beta particles is determined by exposing the detector to a known

activity level of beta particles of a given energy and recording the resulting count rate

(El). In order for the efficiency calibration to be accurate, the energy of the

calibration source must be similar to the energy of the source to be measured in the

field. Assuming that the calibration source is of appropriate energy, other

adjustments may need to be made to the efficiency in order to accurately determine

true source activity. These adjustments include source efficiency due to surface

conditions (E,) and beta attenuation caused by the asbestos encapsulant placed on the

source.

The purpose of this document is to establish the adjustments to detection efficiency for

Source Efficiency (EJ) due to the presence of coatings on surfaces being surveyed.

2
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1. INTRODUCTION 

During the course of preparing retired nuclear facilities for demolition and/or license 

termination, abatement of asbestos containing materials is necessary. Asbestos was utilized 

in many of the factories and power plants constructed from the 1920s to the 1970s for its 

excellent insulation and flame-resistant properties. The EPA warnings and regulations of the 

1970s and beyond put an end to much of the industry. 

There are stringent requirements set by federal, state, and local authorities regarding 

the methods for asbestos removal to include the release of the abatement area once 

the asbestos has been removed. The standard protocol for preparing an area post-

. abatement is employing an encapsulant over the area to prevent loose fibers from 

becoming airborne thus allowing the release of the area. In these bridging 

applications the encapsulant is applied full strength to a dry thickness of 6-10 mils. 

This methodology does have its drawbacks however, in that the coating may be 

present on surface areas surveyed for release. The presence of the coatings will affect 

the efficiencies of the instrumentation when beta measurements are necessitated and 

the source efficiencies will vary according to the number of coating applications. 

Detection of beta particles depends on the energy of the beta particles emitted from 

materials being surveyed and the thickness of the detector window. The efficiency of 

the detector for beta particles is determined by exposing the detector to a known 

activity level cif beta particles of a given energy and recording the resulting count rate 

CEj). In order for the efficiency calibration to be accurate, the energy of the 

calibration source must be similar to the energy of the source to be measured in the 

field. Assuming that the calibration source is of appropriate energy, other 

adjustments may need to be made to the efficiency in order to accurately determine 

true source activity. These adjustments include source efficiency due to surface 

conditions CEs) and beta attenuation caused by the asbestos encapsulant placed on the 

source. 

The purpose of this document is to establish the adjustments to detection efficiency for 

Source Efficiency CEs) due to the presence of coatings on surfaces being surveyed. 
\ 
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2. METHODOLOGY

The calibration source used for gas-flow proportional detectors is appropriate for the average

energy of beta particles emitted from the surface of structures and components at Fermi 1.

The E, adjustment is made to Ei in order to calculate that the detector Etota, has been properly

determined. The need for adjustment of efficiency for surface coatings has been recognized

and the method described in NUREG-1507 has been used where necessary to compensate for

beta attenuation by surface coverings, however NUREG-1507 does not address the

attenuation of asbestos encapsulant. It is therefore necessary to determine the attenuation of

beta particles due to the presence of asbestos encapsulant. The process used is the

methodology addressed in NUREG-1507 and is based on empirical data from two beta

sources present at Fermi 1. The Ludlum 43-68 gas flow detectors with a physical probe area

of 126 cm 2 (effective probe area of 100 cm2 , which accounts for the fraction of the probe

covered by the protective screen) were used in this study.

Measurements were performed on each of the two sources using the same detector in the

absence of the coatings and after the application of each layer. Shielded readings were

gathered as well using an approximate 300 mg/cm2 shield to assess the effect of the coating

on the gamma emitters.

3. RESULTS and ANALYSIS

The 44 shielded readings taken yielded a mean value of 293 cpm and all readings were

within two standard deviations of the mean value. Unshielded readings were taken on each

area and the results of the values taken over coatings were compared with the readings taken

without the coatings present. The mean fractional values were determined and are shown in

Table 1.
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2. METHODOLOGY 

The calibration source used for gas-flow proportional detectors is appropriate for the average 

energy of beta particles emitted from the surface of structures and components at Fermi 1. 

The Es adjustment is made to Ei in order to calculate that the detector E tota ! has been properly 

determined. The need for adjustment of efficiency for surface coatings has been recognized 

and the method described in NUREG-1507 has been used where necessary to compensate for 

beta attenuation by surface coverings, however NUREG-1507 does not address the 

attenuation of asbestos encapsulant. It is therefore necessary to determine the attenuation of 

beta particles due to the presence of asbestos encapsulant. The process used is the 

methodology addressed in NUREG-1507 and is based on empirical data from two beta 

sources present at Fermi 1. The Ludlum 43-68 gas flow detectors with a physical probe area 

of 126 cm2 (effective probe area of 100 cm2
, which accounts for the fraction of the probe 

covered by the protective screen) were used in this study. 

Measurements were performed on each of the two sources using the same detector in the 

absence of the coatings and after the application of each layer. Shielded readings were 

gathered as well using an approximate 300 mg/cm2 shield to assess the effect of the coating 

on the gamma emitters. 

3. RESULTS and ANALYSIS 

The 44 shielded readings taken yielded a mean value of 293 cpm and all readings were 

within two standard deviations of the mean value. Unshielded readjngs were taken on each 

area and the results of the values taken over coatings were compared with the readings taken 

without the coatings present. The mean fractional values were determined and are shown in 

Table 1. 
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Table 1: Mean fractional values for various layers of
coatings

Reading Mean Fractional Value
No Encapsulant N/A

One Coat of Encapsulant 0.8994
Two Coats of Encapsulant 0.7448
Three Coats of Encapsulant 0.5917
Four Coats of Encapsulant 0.6804
Five Coats of Encapsulant 0.6836
Six Coats of Encapsulant 0.6159
Seven Coats of Encapsulant 0.5953
Eight Coats of Encapsulant 0.5605
Nine Coats of Encapsulant 0.5573
Ten Coats of Encapsulant 0.5285

Once the mean fractional value has been determined, the source efficiency based on the

attenuation of the coatings can be determined. ISO 7503-1 takes a conservative approach by

recommending the use of factors to correct for alpha and beta self-absorption/attenuation

when determining surface activity. The guidance on source efficiencies from ISO 7503-1 for

beta emitters > 0.400 MeV recommends a beta self-absorptionlattenuation factor of 0.5. This

factor is independent of attenuation due to additional factors such as the presence of coatings.

Therefore, to account for the additional attenuation from the coatings, the source efficiency is

corrected by multiplying the mean fractional value by the ISO 7503-1 value. The resulting

measured source efficiency versus coating layer was fit to an exponential curve.

The results of the regression fit are provided in Table 2.

Table 2; Effects of Encapsulant Coatings on Source Efficiency

Surface Material Source Efficiency

Measureda Fitb

Detector Facec N/A N/A-

Plus one coat encapsulantd 0.4497 0.3923

Plus two coats encapsulant 0.3724 0.3747

4
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coatings 
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Reading Mean Fractional Value 
No Encapsulant N/A 

One Coat of Encapsulant 0.8994 
Two Coats of Encapsulant 0.7448 
Three Coats of Encapsulant 0.5917 
Four Coats of Encapsulant 0.6804 
Five Coats of Encapsulant 0.6836 
Six Coats of Encapsulant 0.6159 
Seven Coats of Encapsulant 0.5953 
Eight Coats of Encapsulant 0.5605 
Nine Coats of Encapsulant 0.5573 . 
Ten Coats of Encapsulant 0.5285 

Once the mean fractional value has been determined, the source efficiency based on the 

attenuation of the coatings can be determined. ISO 7503-1 takes a conservative approach by 

recommeriding the use of factors to correct for alpha and beta self-absorption/attenuation 

when determining surface activity. The guidance on source efficiencies from ISO 7503-1 for 

beta emitters> 0.400 Me V recommends a beta self-absorption/attenuation factor of 0.5. This 

factor is independent of attenuation due to additional factors such as the presence of coatings. 

Therefore, to account for the additional attenuation from the coatings, the source efficiency is 

corrected by multiplying the mean fractional value by the ISO 7503-1 value. The resulting 

measured source efficiency versus coating layer was fit to an exponential curve. 

The results of the regression fit are provided in Table 2. 

Table 2: Effects of Encapsulant Coatings on Source Efficiency 

Surface Material Source Efficiency 

Measureda Fitb 

Detector Facec N/A N/A· 

Plus one coat encapsulantd 0.4497 0.3923 

Plus two coats encapsulant 0.3724 0.3747 
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Plus three coats encapsulant 0.2959 0.3578

Plus four coats encapsulant 0.3402 0.3417

Plus five coats encapsulant 0.3418 0.3264

Plus six coats encapsulant 0.3079 0.3117

Plus seven coats encapsulant 0.2977 0.2977

Plus eight coats encapsulant 0.2802 0.2843

Plus nine coats encapsulant 0.2786 0.2715

Plus tencoats encapsulant 0.2643 0.2593

Regression Equation y = 0.4l108e-.46x
Source efficiency was determined by multiplying the ISO 7501-1 value for beta emitters > .400 Mev by the

efficiency determined by empirical data from the mean values of the two sources monitored.
b The measured source efficiency versus encapsulant layer was fit to an exponential curve.

Measurements performed with a Ludlum 43-68 gas proportional detector with a standard aluminized

mylar window (0.8 mg/cm2)
d Encapsulant is IPC Serpiflex® coating applied uniformly to a thickness of 0.006-0.010 inches

Source Efficiency
0.5000

0.4500 I ____

0.4000

0.3500
0.30000
0.2500 ! 0=(•=Mean fract, value

1 2y 0.4108e-35 744xLU0.2000I

0.1500 • Expon. (Mean fract.
0.1000 value)
0.0500
0.0000 . ....

1 2 3 4 5 6 7 8 9 10

Coating layer

Figure 1: Graphical depiction of the measured source efficiency and the
exponential fit
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Plus three coats encapsulant 0,2959 0,3578 

Plus four coats encapsulant 0,3402 0.34l7 

Plus five coats encapsulant 0.3418 0.3264 

Plus six coats encapsulant 0.3079 0.3117 

Plus seven coats encapsulant 0.2977 0.2977 

Plus eight coats encapsulant 0.2802 0.2843 

Plus nine coats encapsulant 0.2786 0.2715 
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e Measurements performed with a Ludlum 43-68 gas proportional detector with a standard aluminized 

mylar window (0.8 mglcm2
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d Encapsulant is !PC Serpiflex® coating applied uniformly to a thickness of 0.006-0.010 inches 

0.5000 

0.4500 

0.4000 

0.3500 

~ 0.3000 c: 
Q) 

'u 
:;:: -LU 

0.2500 

0.2000 

0.1500 

0.1000 

0.0500 

0.0000 

Source Efficiency 

I 

E&¥S4~ 
I y = 0.4108e-o.o46x 

1 2 3 4 5 6 7 8 9 10 

Coating layer 

~Mean fracto value 

--Expon. (Mean fracto 
value) 

Figure 1: Graphical depiction of the measured source efficiency and the 
exponential fit 
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4. SUMMARY

When surveying areas of the site where asbestos encapsulant is present it is necessary to

compensate for the attenuation provided by the encapsulant. To determine the appropriate 47u

efficiency the fitted efficiency, based on the number of coats of encapsulant present, is used

as the source efficiency.

REFERENCES

ISO 7503-1, "Evaluation of Surface Contamination-Part 1: Beta Emitters and Alpha Emitters (first
edition). (1988). Geneva: International Organization for Standardization.

NUREG 1507, Minimum Detectable Concentrations With Typical Radiation Survey Instruments for
Various Contaminants and Field Conditions. (1998). Nuclear Regulatory Commission.
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as the source efficiency. 

REFERENCES 

ISO 7503-1, "Evaluation of Surface Contamination-Part 1 : Beta Emitters and Alpha Emitters (first 

edition). (1988). Geneva: International Organization for Standardization. 

NUREG 1507, Minimum Detectable Concentrations With Typical Radiation Survey Instruments for 
Various Contaminants and Field Conditions. (1998). Nuclear Regulatory Commission. 

6 



1'

Technical Based Document NSEF-09-0025

Detroit Edison

Enrico Fermi Unit 1

Derived Concentration Guideline Levels for
Embedded Piping

Revision 1

Martin C. Erickson

September 30, 2009

This document supersedes NSEF-09-0016

Approved by: Ccist Date: /l -

EF1HealttPh ysicist

f. '. f 

Technical Based Document NSEF-09-Q025 

Detroit Edison 

Enrico Fermi Unit 1 

Derived Concentration Guideline Levels for 
. Embedded Piping 

Revision 1 

Martin C, Erickson 

September 30, 2009 

This document supersedes NSEF-09-00 16 

Approved by: / 
/ ,/ -

EFI HealtM P~ysicist 
Date: 



Technical Based Document NSEF-09-0025

Contents

1. In tro d u ctio n .......................................................................................................................... 2

2. Approach to Development of DCGLs ............................................................................. 2

3. Conceptual Dose Model and MicroShield Parameters .................................................... 4

4. Calculated D oses and D CG Ls ........................................................................................ 5

5 . D iscu ssio n ............................................................................................................................ 6

5.1 G ross A ctivity D C G Ls .............................................................................................. 6

6. Conclusion ...................................................... 8

7 . R eferen ces ............................................................................................................................ 9

A ppendix A Figures ........................................................................................ 10
Appendix B Dose Modeling Sensitivity Analysis ..................................................... 14
Appendix C Microshield Case Run Reports .......................................................... 17

Tables

T able 1 M aterial Properties ......................................................................................................... 5

Table 2 Radionuclide Doses from Conceptual Model Pipe Sources .......................................... 6

Table 3 Summary of DCGL Calculations ................................................................................. 6

Table 4 Gross Activity Vs. Co-60 Activity Fraction .................................................................. 8

List of Figures

Figure 1 Recent Photo Showing Dose Receptor Location ........................................................... 11

Figure 2 Cross Section View of Conceptual Dose Model Piping Arrangement ........................ 12

Figure 3 Cross Section view of Conceptual Dose Model Piping Arrangement ....................... 12

Figure 4 Gross DCGL Vs. Co-60 Activity Fraction .................................................................. 13

1

Technical Based Document NSEF-09-0025 

Contents 

1. Introduction .......................................................................................................................... 2 

2. Approach to Development ofDCGLs ................................................................................. 2 

3. Conceptual Dose Model and MicroShield Parameters ........................................................ 4 

4. Calculated Doses and DCGLs ............................................................................................. 5 

5. Discussion ............................................................................................................................ 6 

5.1 Gross Activity DCGLs ..................................................................................................... 6 

6. Conclusion ........................................................................................................................... 8 . 

7. References ............................................................................................................................ 9 

Appendix A Figures ........................................................................................ 10 
Appendix B Dose Modeling Sensitivity Analysis ............ '" ......................................... 14 
Appendix C Microshield Case Run Reports ............................................................. 17 

Tables 

Table 1 Material Properties ............................................................................................................. 5 

Table 2 Radionuclide Doses from Conceptual Model Pipe Sources .............................................. 6 

Table 3 Summary of DCGL Calculations ....................................... : ............................................... 6 

Table 4 Gross Activity V s. Co-60 Activity Fraction ...................................................................... 8 

List of Figures 

Figure 1 Recent Photo Showing Dose Receptor Location ............................................................ 11 

Figure 2 Cross Section View of Conceptual Dose Model Piping Arrangement.. ......................... 12 

Figure 3 Cross Section view of Conceptual Dose Model Piping Arrangement ........................... 12 

Figure 4 Gross DCGL V s. Co-60 Activity Fraction ..................................................................... 13 

1 



Technical Based Document NSEF-09-0025

1. Introduction

Any embedded piping that was radiologically impacted by EF1 operations that is to
remain in the facility after license termination must satisfy radiological criteria specified
in NRC 10CFR20 Subpart E. The EF1 LTP has committed to a final status radiological
survey that is in accordance with the guidance in the MARSSIM [USNRC 2001].
However, the MARSSIM does not address application of the 25 mrem/y radiological
dose criterion to materials and equipment such as embedded piping1 . As a result special
criteria may be necessary to account for residual contamination on surfaces such as
embedded pipes and site specific DCGLs for embedded piping will be developed
through evaluation of doses to future occupants from these sources.

This report describes the approach used to calculate DCGLs for embedded piping that
may remain in the facility. It presents proposed DCGL values for individual

2radionuclides as dpm/100 cm per millirem/y. The following sections address:

* the assumptions and technical approach used to calculate the DCGLs,

* conceptual dose model and

* results - the DCGLs for individual radionuclides.

2. Approach to Development of DCGLs

The approach to development of DCGLs for embedded piping outlined here is similar to
the approach followed by several other NRC licensed nuclear reactor facilities 2. Doses
to future building occupants are calculated from residual surface contamination on the
inside surfaces of piping embedded in the structural concrete and concrete floors. It is
noted that future building occupants could be exposed to radiation from residual
contamination on building surfaces and possibly other sources such as volumetrically
contaminated concrete in addition to that from embedded piping. Therefore,
contributions to the 25 basic mrem/y dose criterions are allocated among the various
sources in locations where multiple sources are assumed to be present. For derivation of
DCGLs for embedded piping, the available NRC guidance recommends that the dose

Subsequent to issuance of the MARSSIM, the NRC has issued general guidance for survey development of dose-

based release criteria for embedded piping. See NUREG-1757, Appendix I and Appendix 0 [NRC 2003].

2 Most NRC licensed power reactor facilities and several research and test reactors that have been decommissioned

in the past decade or are currently under review by the NRC have used an approach that is similar to the approach
outlined here. The methods used by, Trojan, Maine Yankee, Rancho Seco and the Plum Brook Reactor Facility
were reviewed for this task. See the reference section for identification of the documents pertaining to each facility.
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from special sources be limited to a small fraction of the 25 millirem/y criterion, e.g., a
few millirem/y [USNRC 2003]. For EF1, one millirem/y is allocated to embedded
piping DCGLs.

Other principal assumptions used in the development of embedded piping DCGLs are:

1. The dose is based on future routine occupancy associated with use of the facility
as an academic research facility - consistent with non-residential occupancy
scenario assumptions. The facility is used for activities that do not involve
modifications; e.g., excavating or intruding into the floors where embedded
piping is located. The maximum exposed individual is an adult who spends 2340
hours a year in an area of the facility that contains embedded piping3 . While the
scenario assumes no demolition, there may be an instance in future applications
where demolition takes place. The exposure to personnel performing the
demolition and packaging the piping would be minimal due to the use of
excavation machinery as well as the duration of the exposure in addition to the
added shielding afforded by the grout; therefore the occupancy scenario bounds
the exposure for future demolition activities.

2. Embedded piping that remains will be filled with grout. The primary purpose of
the grout is to "fix" any residual surface contamination on the inner surface of
embedded piping. It will limit the exposure pathways to future building
occupants to direct exposure from penetrating gamma radiation.

3. A conceptual dose model is used, wherein an individual is assumed to be in a
location where on average he or she is continuously exposed to gamma radiation
from the embedded pipes that remain. This is modeled by placing a dose receptor
point one meter above a group of pipes representing the "maximum exposure"
location.

Reviews of construction photos and drawings and walk-down of the facility were
performed to verify piping layouts and dimensions. Several potential locations were
considered for dose receptor locations. Shielding thickness and piping to dose point
distances were confirmed for each of these.

The MicroShield® shielding code was used to perform the dose calculations [Grove
2005]. The dose rate to the receptor was calculated for each of the gamma emitting
radionuclides individually. The MicroShield standard source geometry; cylindrical
surface source with external slab shields and external dose point was used (Geometry
10). The residual contamination on the piping inner surface was modeled by assuming

3 The value of 2340 hours building occupancy is the default value used in the RESRAD-BUILD computer dose
modeling code for evaluation of doses under building occupancy scenarios. See RESRAD-BUILD Version 3 Users
Manual, Table 3.1 [ANL 2003].
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that the radionuclide source is uniformly deposited on a cylindrical surface. The pipe
wall thickness (schedule 40 steel) is modeled by MicroShield as a cylindrical shield that
surrounds the source. The concrete floor is treated as an external slab shield. The grout-
filling in the piping is modeled as an inner cylindrical core. The source strength is set at
1 dpm/100-cm2 (4.5E-° ItCi/cm2).

To obtain the individual radionuclide DCGLs, the total dose rate to the receptor is first
calculated as the sum of the doses (dose rates in mrem/y) from each of the individual
pipe sources (pipe runs) in the conceptual model4 . The annual dose rate is obtained as
the product of the mrem/h total and 2340 exposure-hours per year. This is in units of
mrem/y per dpmrl00-cm 2. The DCGL is then obtained as the reciprocal of the annual
dose rate in units of dpm/100-cm 2 per mrem/y.

3. Conceptual Dose Model and MicroShield Parameters

The conceptual dose model is comprised of an embedded pipe source in close proximity
to a dose receptor point. The dose point is located one meter above the floor surface at a
physically accessible location in the facility. The conceptual dose model represents a
location which contains the maximum number of embedded piping runs that could
contribute to the calculated dose received at a single dose point. Preliminary dose
calculations were performed to determine which location in the Cutup/Decay Pool area
would receive the greatest dose from contaminated embedded drain piping. It was
concluded that the maximum dose receptor point is located at the southwest corner of the
Cut-up Pool. Two sections of embedded 4 inch drains are closest in proximity at this
location. A photo of the dose point location as it appears at the present time is shown in
Figure 1. Figure 2 is a plan view of the pool area showing the dose point location in
relation to the floor drain lines included in the conceptual dose model. A cross-section
view of the conceptual model is shown in Figure 3.

The model includes two individual pipe runs that simulate the configuration of the pipes
embedded in the floor southwest of the Cut-up Pool wall. The piping has diameters of
four inches and is slightly over four feet long at the receptor location. The piping was
modeled to be 10 feet in length to conservatively bound subsequent embedded piping.
The MicroShield dose point x, y and z coordinates are shown as the distance in cm from
an origin at the base of each cylindrical pipe source. The default source-receptor
geometry in MicroShield is a vertical source cylinder whose length is parallel to and
centered on the y axis. The origin is located at the "bottom" of the vertical source length.
The x dimension extends in the positive direction perpendicular to the y axis. The total x
distance to the receptor includes the pipe source radius, the pipe cladding thickness (if
used), the pipe wall thickness, the thickness of any slab shields that are used and the 100
cm distance from the floor to the receptor. The floor concrete is modeled as a 1 ft. thick
slab shield. The distance from the last shield to the dose point is identified as the "air
gap". The z distance from the source to dose point is the perpendicular distance from the

4 The MicroShield code does not have the capability to calculate doses from more than one discrete source element
at a time. It does have the capability to calculate the dose at up to six receptor locations (from a single source)
however.
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x-y plane to the dose point. In the present application, the z distance is the horizontal off-
set distance from the pipe center (y axis) to the dose point and is set at 9 inches. The y
distance is set to one-half the length.

The MicroShield output report graphic is oriented to show the source and shield layout as
it exists in EF1, i.e., with horizontal pipe source and slab shield. This aligns the source
length parallel to and beneath the floor so the floor appears as a horizontal slab shield
above the pipe source. In this orientation the x axis runs in the vertical direction.

The material properties used in the MicroShield calculations are shown in Table 1. The
pipe fill is assumed to be low density Portland cement grout with a density of 1.8 g/cm 3

and the floor slab is assumed to be ordinary concrete with a density of 2.4 g/cm3. The
cylindrical source is assumed to be deposited in a thin layer (0.25 mm thick) of iron on
the inner surface of the pipe. The pipe walls are modeled as iron (carbon steel) with
density 7.86 g/cm3.

Table 1: Material Properties
Material' Thickness (cm) Material Density (g/cm 3)2

4 in. pipe grout fill 5.08 cm (radius) concrete 1.8
Pipe inner wall clad3  0.025 iron 7.86

4 in. schedule 40 pipe
wall 4  0.60 iron 7.86

Floor slab shield 30.48 concrete 2.4
Air gap 100 air 0.001293 (STP)5

1. Pipe dimensions and materials (carbon steel, Schedule 40) are obtained from mechanical construction
drawings.

2. Material densities for concrete and grout are typical values from the Engineering Compendium on
Radiation Shielding, [Jaeger 1975]. The density of steel (iron) is the MicroShield default density.

3. The pipe source is modeled as a cylindrical surface source embedded in a thin corrosion layer of thickness
0.025 cm assumed to have the same dehsity as iron. The inner wall clad was not used in the modeling
to add additional conservatism to the data.

4. Wall thicknesses for schedule 40 steel piping are obtained from Glover, 2003.
5. Density of dry air at standard temperature and pressure.

4. Calculated Doses and DCGLs

The DCGL for each radionuclide is calculated as:
I

DCGLk = 2 , where: Equation (1)

DCGLk = the DCGL for radionuclide k (dpm/100-cm 2 per mrem/y),
2340 = exposure time (h/y),
Di = dose rate from radionuclide k from pipe source i (mrem/h per dpm/10-cm 2).

Dose rates from the north and south pipes are summed.

Calculated doses from each of the pipe sources in the conceptual dose model are shown in
Table 2. These are reported in units of mrem/h per dpm/100-cm 2 for each of the
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radionuclides listed5. The total dose from each radionuclide (from all pipes) is tabulated
in the last row of the table6 . Table 3 presents the DCGL calculations and the DCGL
values for each of the radionuclides. The first column shows the dose rate from all pipes
for each radionuclide in mrem/h. The second column, the annual dose to the building
occupant is obtained as the product of the dose rate in mrem/h and 2340 h/y occupancy
time. The third column values, obtained as the reciprocal of the values in column 2, are
the individual radionuclide DCGLs in dpm/100-cm2 per mrem/y. The table shows that
the limiting radionuclide is Co-60 with a DCGL of 415,000 dpm/100-cm 2,

Table 2: Radionuclide Doses from Conceptual Model Pi e Sources

Pipe Na-22 Co-60 Nb-94 Aj-108m Sb-125 Cs-134 Cs-137 Eu-152 Eu-154 Eu-155

North 3.04E-10 5.14E-10 1.55E-10 9.86E-11 1.87E-11 1.30E-10 3.93E-11 1.70E-10 2.31E-10 4.54E-16

South 3.04E-10 5.14E-10 1.55E-10 9.86E-1 1.87E-11 1.30E-10 3.93E-I1 1.70E-10 2.31E-10 4.54E-16

Total 6.08E-10 1.03E-09 3.10E-10 1.97E-10 3.74E-11 2.60E-10 7.86E-11 3.40E-10 4.62E-10 9.08E-16

Table 3: Summary of DCGL Calculations
Radionuclide Dose from pipe Dose to Building DCGL (dpm/100 cm2

(mrernh) Occupant (mremly per per mrem/y)
dpm/100 cm 2)

Na-22 6.08E-10 1.42E-06 7.03E+05
Co-60 1.03E-09 2.41E-06 4.15E+05
Nb-94 3.10E-10 7.25E-07 1.38E+06

Ag-108m l.97E-10 4.61E-07 2.17E+06
Sb-125 3.74E- 11 8.75E-08 1.14E+07
Cs-134 2.60E-10 6.08E-07 1.64E+06
Cs-137 7.86E-11 1.84E-07 5.44E+06
Eu-152 3.40E- 10 7.96E-07 1.26E+06
Eu-154 4.62E-10 1.08E-06 9.25E+05
Eu-155 9.08E-16 2.12E-12 4.71E+11

5. Discussion

The DCGLs play an important role in the evaluation of embedded drain piping. The
aspect of this is the effect of DCGLs in establishing survey methods.

5.1 Gross Activity DCGLs

Surveys of embedded piping are generally performed using count rate instruments
with detectors inserted into the piping. These have been performed with

5 The doses are obtained from the MicroShield case run reports in Appendix C.
6 Gamma-emitting radionuclides are taken from EF1 TBD NSEF-08-018 " Radionuclide Development for DCGL

Selection"
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aspect of this is the effect of DCGLs in establishing survey methods. 

5.1 Gross Activity DCGLs 

Surveys of embedded piping are generally performed using count rate instruments 
with detectors inserted into the piping. These have been performed with 

5 The doses are obtained from the MicroShield case run reports in Appendix C. 
6 Gamma-emitting radionuclides are taken from EFI TBD NSEF-08-0 18 " Radi9nuc1ide Development for DCGL 
Selection" 
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beta/gamma detectors, such as GM pancake-type detectors deployed to position
directly on pipe inner surfaces and with Nal (Sodium Iodide) detectors. These
detectors are usually calibrated using specially fabricated radionuclide sources; beta
sources for GM detectors and gamma sources for Nal detectors. The most common
survey techniques use detectors calibrated for gross activity measurements, hence
the need for gross activity DCGLs.

Using the method recommended in the MARSSIM, the gross activity DCGL is
calculated as:

1
DCGLGA [flJ +12 L Ln _],where: Equation"2

= the activity fraction of radionuclide No. 1,
DCGL1 = the DCGL for radionuclide No. 1,
f2 = the activity fraction of radionuclide No. 2,
DCGL2 = the DCGL for radionuclide No. 2,
f, = the activity fraction of the "nth" radionuclide and
DCGL,, = the DCGL for the "nth" radionuclide.

For the mix of radionuclides considered above, the most conservative assumption is
to assume that the residual activity in embedded piping is comprised entirely of
Co-60. This yields a gross activity DCGL equal to 415,000 dpm/100-cm 2. From
previous survey results, it is observed that Co-60 activity fractions typically are less
than 1% of the total activity. Hence, it is likely that Co-60 activity fractions in
embedded piping will be considerably less than one and surveys can benefit from
the higher gross activity DCGLs that can be justified. A calculation was Performed
to obtain the embedded gross activity DCGL as a function of Co-60 activity
fraction. Two cases were evaluated:

1. The piping residual activity is assumed to consist of Co-60 and Cs-137,

2. The piping residual activity is assumed to consist of Co-60 and Na-22.

These two cases bound the range of gross activity DCGLs that may be expected.
The results of this calculation are tabulated in Table 4. The gross activity DCGLs
vs. Co-60 activity fractions are plotted in Figure 4. It is seen that the gross activity
DCGL is most sensitive to the activity fraction when the Co-60 activity fraction is
low, e.g., less than about 0.5. At higher activity fractions, the gross activity DCGL
is dominated by the Co-60 DCGL.
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The results of this calculation are tabulated in Table 4. The gross activity DCGLs 
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DCGL is most sensitive to the activity fraction when the Co-60 activity fraction is 
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Tabhle 4: Gross Activity vs. Co-60 Activity Fraction
Gross beta DCGL (dpm/100 cm 2) -

Co-60 Activity Fraction Co-60 & Cs-137 Co-60 and Na-22
0.05 3.39E+06 6.79E+05
0.1 2.46E+06 6.57E+05
0.2 1.59E+06 6.17E+05
0.3 1.17E+06 5.82E+05
0.4 9.3 1E+05 5.50E+05
0.5 7.71E+05 5.22E+05
0.6 6.58E+05 4.96E+05
0.7 5.74E+05 4.73E+05
0.8 5.09E+05 4.52E+05
0.9 4.57E+05 4.33E+05
1.0 4.15E+05 4.15E+05

Conclusion

The approach to development of DCGLs for EFI embedded piping is based on doses to
future building occupants calculated from residual surface contamination on the inside
surfaces of piping embedded in the structural concrete and concrete floors. The
conceptual dose model chosen represents a location which contains the maximum
number of embedded piping runs that could contribute to the calculated dose received at
a single dose point within EF1. The model was further modified by extending the length
of the piping to further provide conservatism to the conceptual model. The total dose
was summed from each source for each gamma emitting radionuclide and the
corresponding DCGL was then calculated for each nuclide. These data provided the
basis for determining the gross activity for different fractions of radionuclide mixes.

6.
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0.9 4.S7E+OS 4.33E+OS 
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6. Conclusion 

The approach to development of DCGLs for EFI embedded piping is based on doses to 
future building occupants calculated from residual surface contamination on the inside 
surfaces of piping embedded in the structural concrete and concrete floors. The 
conceptual dose model chosen represents a location which contains the maximum 
number of embedded piping runs that could contribute to the calculated dose received at 
a single dose point within EFI. The model was further modified by extending the length 
of the piping to further provide conservatism to the conceptual model. The total dose 
was summed from each source for each gamma emitting radionuclide and the 
corresponding DCGL was then calculated for each nuclide. These data provided the 
basis for determining the gross activity for different fractions of radionuclide mixes. 
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Figure 2 Cross SectionView of Conceptual Dose Model Piping Arrangement

Cu~t-u~p PooL

Figure 3 Cross Section view of Conceptual Dose Model Piping Arrangement

_ITose Point

-1 meter

12

Technical Based Document NSEF-09-002S 

Fioure 2 Cross Section View of Conce tual Dose Model Pi in Arrangement 

Cut-up Pool 

Arl
' 

Rf?cepto 
loco.tion 

Fi ure 3 Cross Section view of Conceptual Dose Model Pi ing Arrangement 

I 
I 
I 

~osepoint 

I 
I 

: 1 meter 
I 
I 
I 
I 
I 

: Floor Suriace 
4. .:d 4 I <:(1 <I 

<J 4.:::1 I 4 

-:-------4t-----i~---~~It-~-~~---~--~ 
I <1 I, <1 I , A 

• 4 I I I ~ 
<1 j4 9" • j'9" j <1 

12 



Technical Based Document NSEF-09-0025

Figure 4 Gross DCGL Vs. Co-60 Activity Fraction
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Appendix B Dose Modeling Sensitivity Analysis
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Prior to calculating the doses needed to obtain DCGLs, preliminary dose calculations were
performed with the MicroShield code. These were to confirm that appropriate values were
selected for the user selected MicroShield parameters. In addition several cases were run to
evaluate the assumptions used to develop the conceptual pipe model layout. The sensitivity
analysis case runs are included in Appendix C and the results are tabulated in Table xxx
MicroShield Case Run Reports for Sensitivity Analysis. All the sensitivity case runs were made
with the same source geometry, Geometry 10, cylindrical surface source, (4 inch diameter, radius
5.08 cm) with external dose point and with a Co-60 source of unit concentration (1 dpm/100-cm2
or 4.5E-09 ptCi/cm2).

The principal user selected parameters evaluated were:

* the number of integration steps

" the material used in the dose build calculation.

Experience has shown that 20 to 30 integration steps are sufficient for cases where the source-to-
dose point distance is large relative to the source radius (larger than the radius). Cases were run
with integration steps of 10, 20, 30 & 40 (the number of axial and circumferential steps were set
equal). It was found that 20 integration steps were appropriate. The calculated dose did not vary
significantly, but achieved a maximum at 20 steps.

Cases were run to test the medium used for calculation of the dose "buildup". Test runs were
made using the following materials as buildup materials: 1) cylindrical core (concrete; density
1.8), 2) the pipe wall shield (iron; density 7.86) and 3) the concrete floor slab shield (concrete;
density 2.4). No difference was seen in the buildup dose between the cylindrical core and the
concrete slab shield. However, both of these materials produced higher buildup dose rates than
the pipe wall shield. The floor slab shield was selected as the buildup medium.

Cases were run to evaluate the conceptual model parameters:

* length of pipe source

" off-set distance from pipe source to dose receptor (z coordinate).

Cases were run for pipe lengths of 1, 3, 5, 7, 10 andl5 ft. No increase in the dose rate was seen
as the length was increased above 10 ft; so 10 ft was selected as the default length to represent a
conservative based modeling concept. It was found that at 5 ft offset distance the dose rate was
decreased to7% of the base case (9 in. z offset). From this scenario, it can be concluded that pipe
runs located at z coordinate distances greater than five feet from the dose point can be excluded
from the conceptual dose model.
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MicroShield Case Run Reports for Sensitivity Analysis
Run Date Case Title Description File Name Result (mrern/h)

4/3/09 10 Integration steps 10 Integration steps sensitivity 10int 3.22E-10
4/3/09 20 integration steps 20 integration steps sensitivity 20int 3.22E-10
4/3/09 30 integration steps 30 integration steps sensitivity 30int 3.21E-10
4/3/09 40 integration steps 40 integration steps sensitivity 40int 3.21E-10
4/3/09 Cylindrical core BU Cylindrical core buildup ccbu 3.22E-10
4/3/09 Pipe wall shield BU Pipe wall shield buildup pwsbu 2.72E-10
4/3/09 Ct floor slab BU Concrete floor slab buildup cfsbu 3.22E-10
4/3/09 10 foot pipe 10 foot pipe sensitivity IMftp 3.35E-10
4/3/09 15 foot pipe 15 foot pipe sensitivity l5ftp 3.35E-10,
4/3/09 1 foot pipe 1 foot pipe sensitivity lftp 1.04E-10
4/3/09 3 foot pipe 3 foot pipe sensitivity 3ftp 2.68E-10
4/3/09 5 foot pipe 5 foot pipe sensitivity 5ftp 3.23E-i0
4/3/09 7 foot pipe 7 foot pipe sensitivity 7ftp 3.33E-10
4/3/09 Pipe 0.025 iron clad Pipe & 0.025 iron clad clad 3.35E-10
4/3/09 Pipe no iron clad Pipe no iron clad sensitivity noclad 3.38E-10
4/3/09 9" z offset 9" z offset sensitivity 9inz 3.38E-10
4/3/09 12" z offset 12" z offset sensitivity 10inz 3.17E-10
4/3/09 18" z offset 18" z offset sensitivity l8inz 2.66E-10
4/3/09 24" z offset 24" z offset sensitivity 24inz 2.1E-10
4/3/09 36" z offset 36" z offset sensitivity 36inz 1.14E-10
4/3/09 48" z offset 48" z offset sensitivity 48inz 5.32E- 11
4/3/09 60" z offset 60" z offset sensitivity 60inz 2.28E-11
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : 10INT.MS5
Run Date: April 6, 2009
Run Time: 1:20:42 PM
Duration : 00:00:00

File Ref:
Date:.

By:.
Checked:

Case Title: 10 Integration
Description: 10 integration steps

Geometry: 10 - Cylinder Surface - External Dose Point

a

Sou
Height 1
Radius

X
# 1 136 cm

4 ft 5.5 in

Shield Name D
Cyl. Core
Transition
Shield 2 3
Air Gap
Wall Clad

irce Dimensions
50.0 cm
5.08 cm

Dose Points
Y

22 cm
8.7 in

4 ft 11.1 in
2.0 in

z
22.86 cm

9.0 in

Shields
iimension Material Density
5.08 cm 2  Concrete 1.8

.6 cm Iron 7.86
.0.48 cm Concrete 2.4

Air 0.00122
.025 cm Iron 7.86

Nuclide
Co-60

Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCi/cm2

2.1545e-01 1 7.9717e-001 4.5000e-009

Buildup
The material reference is : Shield 2

Bo/cm2

1.6650e-004

D Integration Parameters
Y Direction (axial)
Circumferential

10
10

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
1.300e-04 1.740e-13
7.972e-01 8.808e-09
7.972e-01 1.422e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.888e-12
7.645e-08
1.068e-07

Exposure Rate
mR/hr

No Buildup
3.359e-1 6
1.574e-1 1
2.467e-1 1

Exposure Rate
mR/hr

With Buildup
5.577e-15
1.366e-10
1.853e-1 0
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 101NT.MS5 
Run Date: April 6, 2009 
Run Time: 1 :20:42 PM 
Duration : 00:00:00 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

Case Title: 10 Integration 
Description: 10 integration steps 

Geometry: 10 - Cylinder Surface - External Dose Point 

z 

e 
X 

Height 
Radius 

Source Dimensions 
150.0 em 4 ft 11.1 in 
5.08 em 2.0 in 

Dose Points 

#1 
X 

136 em 
4 ft 5.5 in 

Y.. 
22cm 
8.7 in 

~ 
22.86 em 

9.0 in 

Shields 
Shield Name Dimension Material Density 

Cyl. Core 5.08 cm2 Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 cm Concrete 2.4 
Air Gap Air 0.00122 
Wall Clad .025 cm Iron 7.86 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels uCilcm2 Bg/cm2 

Co-60 2.1545e-011 7.9717e-001 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

. Integration Parameters 
Y Direction (axial) 10 
Circumferential 10 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm 2/sec MeV/cm 2 /sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

1.300e-04 1.740e-13 2.888e-12 3.35ge-16 5.577e-15 
7.972e-01 8.808e-09 7.645e-08 1.574e-11 1.366e-10 
7.972e-01 1.422e-08 1.068e-07 2.467e-11 1.853e-10 
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Page : 2
DOS File : 10INT.MS5
Run Date: April 6, 2009
Run Time: 1:20:42 PM
Duration : 00:00:00

Enemy Activity Fluence Rate
MeV photons/sec MeV/cm 2l/sec

No Buildup
TOTALS: 1.594e+00 2.303e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

1.833e-07

Exposure Rate
mR/hr

No Buildup
4.04l e-1 1

Exposure Rate
mRJhr

With Buildup
3.21 9e-10
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2.303e-08 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

1.833e-07 

19 

Exposure Rate 
mR/hr 

No Buildup 
4.041e-11 

NSEF-09-002S 

Exposure Rate 
mRlhr 

With Buildup 
3.21ge-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : 201NT.MS5
Run Date: April 6, 2009
Run Time: 1:25:31 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 20 Integration
Description: 20 integration steps

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

0

z

Nuclide
Co-60

X
# 1 136

4 ft 5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Source Dimensions
150.0 cm

5.08 cm

Dose Points
Y

cm 22 cm
5 in 8.7 in

Shields
Dimension Mate

5.08 cm 2  Conc
.6 cm Iro

30.48 cm Conc
Ai

.025 cm Iro

4 ft 11.1 in
2.0 in

z
22.86 cm

9.0 in

rial Density
rete 1.8
n 7.86
rete 2.4
r 0.00122
n 7.86

Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCi/cm 2

2.1545e-011 7.9717e-001 4.5000e-009
Ba/cm2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.6938 1.300e-04 1.738e-13
1.1732 7.972e-01 8.802e-09
1.3325 7.972e-01 1.421e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.886e-12
7.644e-08
1 .068e-07

Exposure Rate
mR/hr

No Buildup
3.356e-1 6
1.573e-11
2.465e-11

Exposure Rate
mR/hr

With Buildup
5.572e-1 5
1.366e-10
1.853e-10

20

Technical Based Document NSEF-09-002S 

Page : 1 
DOS File: 201NT.MS5 
Run Date: April 6, 2009 
Run Time: 1:25:31 PM 
Duration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: 20 Integration 

File Ref: ______ _ 
Date: ______ _ 

By: _____ _ 
Checked: ______ _ 

Description: 20 integration steps 
Geometry: 10 - Cylinder Surface - External Dose Point 

0.6938 
1.1732 
1.3325 

z 

Nuclide 
Co-60 

Source Dimensions 
Height 
Radius 

150.0 em 4 ft 11.1 in 
5.08 em 2.0 in 

• X 

#1 
X 

136 em 
4 ft 5.5 in 

Dose Points 
y 

22 em 
8.7 in 

Shields 

~ 
22.86 em 

9.0 in 

Shield Name Dimension Material Density 
Cyl. Core 5.08 em2 Concrete 
Transition .6 em Iron 
Shield 2 30.48 cm Concrete 
Air Gap Air 
Wall Clad .025 cm Iron 

Source Input 
Grouping Method: Actual Photon Energies 

curies becguerels uCilcm2 

2.1545e-011 7.9717e-001 4.5000e-009 
Bg/cm2 

1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

1.8 
7.86 
2.4 
0.00122 
7.86 

Activity 
photons/sec 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
1.738e-13 
8.802e-09 
1.421e-08 

Results 
Fluence Rate 
MeV/cm2/sec 
With Buildup 

Exposure Rate 
mR/hr 

No Buildup 
3.356e-16 
1.573e-11 . 
2.465e-11 

Exposure Rate 
mR/hr 

1.300e-04 
7.972e-01 
7.972e-01 

2.886e-12 
7.644e-08 
1.068e-07 

20 

With Buildup 
5.572e-15 
1.366e-10 
1.853e-10 
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Page :2
DOS File: 20INT.MS5
Run Date: April 6, 2009
Run Time: 1:25:31 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 1.594e+00 2.301e-08

Fluence Rate
MeVlcm 2/sec
With Buildup

1.832e-07

Exposure Rate
mR/hr

No Buildup
4.038e-1 1

Exposure Rate
mRlhr

With Buildup
3.219e-1 0

21

Technical Based Document 

Page : 2 
DOS File: 201NT.MS5 
Run Date: April 6, 2009 
Run Time: 1:25:31 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

1.594e+00 

Fluence Rate 
MeV/cm 2/sec 
No Buildup 
2.301e-08 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

1.832e-07 

21 

Exposure Rate 
mR/hr 

No Buildup 
4.038e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
3.21ge-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : 30INT.MS5
Run Date: April 6, 2009
Run Time: 1:26:51 PM
Duration : 00:00:01

File Ref:_
Date:

By:
Checked:

. Case Title: 30 Integration
Description: 30 integration steps

Geometry: 10 - Cylinder Surface - External Dose Point

Y

Height
Radius

0

Z

X
# 1 136

4 ft 5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Source Dimensions
150.0 cm
5.08 cm

Dose Points
Y

cm 22 cm
5in 8.7 in

Shields
Dimension Mate

5.08 cm 2  Conc
.6 cm Iro

30.48 cm Conc
Ai

.025 cm Iro

4 ft 11.1 in
2.0 in

z
22.86 cm

9.0 in

rial Density
rete 1.8
n 7.86
rete 2.4
r 0.00122
n 7.86

.Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCi/cm2

2.1545e-01 1 7.9717e-001 4.5000e-009
Nuclide
Co-60

Bq/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

30
30

Energy
MeV

0.6938
1.1732
1.3325

Activity
photons/sec

1.300e-04
7.972e-01
7.972e-01

Fluence Rate
MeV/cm 21/sec
No Buildup
1.736e-13
8.786e-09
1.418e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.881e-12
7.629e-08
1.066e-07

Exposure Rate
mR/hr

No Buildup
3.351 e-1 6
1.570e-1 1
2.461e-1 1

Exposure Rate
mR/hr

With Buildup
5.562e-1 5
1.363e-10
1.849e-10

22

Technical Based Document NSEF-09-002S 

Page : 1 
DOS File: 301NT.MS5 
Run Date: April 6, 2009 
Run Time: 1:26:51 PM 
Duration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: 30 Integration 

File Ref: ______ _ 
Date: ______ _ 

By: 
Checked: -...,..------

Description: 30 integration steps 
Geometry: 10 - Cylinder Surface - External Dose Point 

0.6938 
1.1732 
1.3325 

z 

Nuclide 
Co-60 

Source Dimensions 
Height 
Radius 

150.0 cm 4 ft 11.1 in 
5.08 cm 2.0 in 

Dose Points 
X y 

#1 136 em 22 em 
4 ft 5.5 in 8.7 in 

Shields 

£ 
22.86 cm 

9.0 in 

Shield Name Dimension Material Density 
Cyl. Core 5.08 cm' Concrete 
Transition .6cm Iron 
Shield 2 30.48 cm Concrete 
Air Gap Air 
Wall Clad .025 cm Iron 

Source Input 
Grouping Method: Actual Photon Energies 

curies becguerels uCi/cm2 

2.1545e-011 7.9717e-001 4.5000e-009 
Bg/cm2 

1.6650e-004 

Buildup 
The material reference is: Shield 2 

Integration Parameters 
Y Direction (axial) 30 
Circumferential 30 

1.8 
7.86 
2.4 
0.00122 
7.86 

Activity 
photons/sec 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
1.736e-13 
8.786e-09 
1.418e-08 

Results 
Fluenee Rate 
MeV/cm2/sec 
With Buildup 

Exposure Rate 
mR/hr 

No Buildup 
3.351e-16 
1.570e-11 
2.461e-11 

Exposure Rate 
mR/hr 

1.300e-04 
7.972e-01 
7.972e-01 

2.881e-12 
7.62ge-08 
1.066e-07 

22 

With Buildup 
5.562e-15 
1.363e-10 
1.84ge-10 
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Page : 2
DOS File : 301NT.MS5
Run Date: April 6, 2009
Run Time: 1:26:51 PM
Duration : 00:00:01

Enerqy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 1.594e+00 2.297e-08

Fluence Rate
MeV/cm 2lsec
With Buildup

1.829e-07

Exposure Rate
mR/hr

No Buildup
4.031e-1 1

Exposure Rate
mRlhr

With Buildup
3.213e-1 0

23

Technical Based Document 

Page : 2 
DOS File: 30INT.MS5 
Run Date: April 6, 2009 
Run Time: 1:26:51 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

1.594e+00 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
2.297e-08 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

1.82ge-07 

23 

Exposure Rate 
mR/hr 

No Buildup 
4.031e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
3.213e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page :1
DOS File: 401NT.MS5
Run Date: April 6, 2009
Run Time: 1:28:57 PM
Duration : 00:00:03

File Ref:
Date:

By:
Checked:

Case Title: 40 Integration
Description: 40 integration steps

Geometry: 10 - Cylinder Surface - External Dose Point

0

Height
Radius

X
# 1 136

4 ft 5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Source Dimensions
150.0 cm

5.08 cm

Dose Points
Y

cm 22 cm
5 in 8.7 in

Shields
Dimension Mate

5.08 cm 2  Conc
.6 cm Iro

30.48 cm Conc

4 ft 11.1 in
2.0 in

z
22.86 cm

9.0 in

.rial Density
rete 1.8
n 7.86
rete 2.4
r 0.00122
n 7.86

Ai
.025 cm Iro

Nuclide
Co-60

Source Input
Grouping Method : Actual Photon Energies

curies becquerels UCi/cm 2

2.1545e-011 7.9717e-001 4.5000e-009

Buildup
The material reference is : Shield 2

BQqcm 2

1.6650e-004

Integration Parameters
Y Direction (axial)
Circumferential

40
40

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.6938 1.300e-04 1.736e-13
1.1732 7.972e-01 8.786e-09
1.3325 7.972e-01 1.418e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.881 e-1 2
7.629e-08
1.066e-07

Exposure Rate
mR/hr

No Buildup
3.351e-16
1.570e-11
2.461e-1 1

Exposure Rate
mR/hr

With Buildup
5.562e-1 5
1.363e-1 0
1.849e-1 0

24

Technical Based Document / NSEF-09-0025 

Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 401NT.MS5 
Run Date: April 6, 2009 
Run Time: 1 :28:57 PM 
Duration : 00:00:03 

Date: ______ _ 
By: 

Checked: -------

0.6938 
1.1732 
1.3325 

Case Title: 40 Integration 
Description: 40 integration steps 

Geometry: 10 - Cylinder Surface - External Dose Point 

• 

Height 
Radius 

#1 

Source Dimensions 
150.0 cm 4 ft 11.1 in 
5.08 cm 2.0 in 

Dose Points 
X 1:. 

136 cm 22 cm 
4 ft 5.5 in 8.7 in 

b 
22.86 cm 

9.0 in 

I!ILL.;:.,.-I---- X Shields 

z Shield Name Dimension Material Densit~ 
Cyl. Core 5.08 cm2 Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 cm Concrete 2.4 
Air Gap Air 0.00122 
Wall Clad .025 cm Iron 7.86 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide 
Co-60 

curies becguerels uCi/cm2 

2.1545e-011 7.9717e-001 4.5000e-009 
Bg/cm2 

1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 40 
Circumferential 40 

Activit~ 
photons/sec 

1.300e-04 
7.972e-01 
7.972e-01 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
1.736e-13 
8.786e-09 
1.418e-08 

Results 
Fluence Rate 
MeV/cm2/sec 
With Buildup 

2.881e-12 
7.62ge-08 
1.066e-07 

24 

Exposure Rate 
mR/hr 

No Buildup 
3.351e-16 
1.570e-11 
2.461 e-11 

Exposure Rate 
mR/hr 

With Buildup 
5.562e-15 
1.363e-10 
1.84ge-10 
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Page : 2
DOS File : 40INT.MS5
Run Date: April 6, 2009
Run Time: 1:28:57 PM
Duration : 00:00:03

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 1.594e+00 2.297e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

1.829e-07

Exposure Rate
mR/hr

No Buildup
4.031e-1 1

Exposure Rate
mRJhr

With Buildup
3.213e-1 0

25

Technical Based Document 

Page : 2 
DOS File: 40INT.MS5 
Run Date: April 6, 2009 
Run Time: 1 :28:57 PM 
Duration : 00:00:03 

TOTALS: 

Activity 
photons/sec 

1.594e+00 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
2.297e-08 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

1.82ge-07 

25 

Exposure Rate 
mR/hr 

No Buildup 
4.031e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
3.213e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: CCBU.MS5
Run Date: April 6, 2009
Run Time: 1:33:45 PM
Duration : 00:00:01

File Ref-.
Date:

By:
Checked:

Case Title: Cylindrical core BU
Description: cylindrical core buildup

Geometry: 10 - Cylinder Surface - External Dose Point

a

Height
Radius

x
# 1 136

4ft 5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Source Dimensions
150.0 cm
5.08 cm

Dose Points
Y

Scm 22 cm
5 in 8.7 in

Shields
Dimension Mate

5.08 cm 2  Concr
.6 cm lroi

30.48 cm Concr

4 ft 11.1 in
2.0 in

z
22.86 cm

9.0 in

rial Density
rete 1.8
n 7.86
ete 2.4
r 0.00122
n 7.86

Air
.025 cm Iror

Nuclide
Co-60

Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCitcm2

2.1545e-011 7.9717e-001 4.5000e-009

Buildup
The material reference is : Cyl. Core

Bq/cM2

1 .6650e-004

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy_
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
1.300e-04 1.738e-1 3
7.972e-01 8.802e-09
7.972e-01 1.421e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.886e-12
7.644e-08
1.068e-07

Exposure Rate
mR/hr

No Buildup
3.356e-16
1.573e-11
2.465e-1 1

Exposure Rate
mR/hr

With Buildup
5.572e-1 5
1.366e-10
1.853e-10

26

Technical Based Document NSEF-09-002S 

Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: CCBU.MS5 
Run Date: April 6, 2009 
Run Time: 1 :33:45 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

Case Title: Cylindrical core BU 
Description: cylindrical core buildup 

Geometry: 10 - Cylinder Surface - External Dose Point 

e 
X 

Height 
Radius 

Source Dimensions 
150.0cm 4ft11.1 in 
5.08 em 2.0 in 

Dose Points 
Y.. 

#1 136 em 
4 ft 5.5 in 

22 cm 
8.7 in 

~ 
22.86 em 

9.0 in 

Shields 
Shield Name Dimension Material Density 

Cyl. Core 5.08 em2 Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
Air Gap Air 0.00122 
Wall Clad .025 cm Iron 7.86 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels uCilcm2 Bg/cm2 
Co-60 2.1545e-011 7.9717e-001 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Cyl. Core 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EX!2osure Rate EX!2osure Rate 

!2hotons/sec MeV/cm2/see MeV/cm 2/sec mR/hr mR/hr 
No Buildu!2 With Buildu!2 No Buildu!2 With Buildu!2 

1.300e-04 1.738e-13 2.886e-12 3.356e-16 5.572e-15 
7.972e-01 8.802e-09 7.644e-08 1.573e-11 1.366e-10 
7.972e-01 1.421e-08 1.068e-07 2.465e-11 1.853e-10 

26 
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Page : 2
DOS File: CCBU.MS5
Run Date: April 6, 2009
Run Time: 1:33:45 PM
Duration : 00:00:01

EnergV Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 1.594e+00 2.301e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

1.832e-07

Exposure Rate
mR/hr

No Buildup
4.038e-11

Exposure Rate
mRlhr

With Buildup
3.219e-10

27

Technical Based Document 

Page : 2 
DOS File: CCBU.MS5 
Run Date: April 6, 2009 
Run Time: 1 :33:45 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

1.594e+00 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
2.301e-08 

Fluence Rate 
MeVlcm2/sec 
With Buildup 

1.832e-07 

27 

Exposure Rate 
mR/hr 

No Buildup 
4.038e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
3.21ge-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison CO.

Page : 1
DOS File: PWSBU.MS5
Run Date: April 7, 2009
Run Time: 9:48:54 AM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Pipe wall shield BU
Description: Pipe wall shield buildup

Geometry: 10 - Cylinder Surface - External Dose Point

Y

L::z

Sot
Height 1
Radius

X
# 1 136cm

4 ft 5.5 in

Shield Name D
Cyl. Core
Transition
Shield 2 3
Air Gap
Wall Clad

irce Dimensions
50.0 cm
5.08 cm

Dose Points
Y

22 cm
8.7 in

4 ft 11.1 in
2.0 in

z
22.86 cm

9.0 in

Shields
)

3

imension Material Density
5.08 cm2  Concrete 1.8.

.6 cm Iron 7.86
0.48 cm Concrete 2.4

Air 0.00122
.025 cm Iron 7.86

Nuclide
Co-60

Grouping
curies

2.1 545e-01 1

Source Input
Method : Actual Photon Energies

becquerels pCi/cm2

7.9717e-001 4.5000e-009
Bq/cm2

1.6650e-004

Buildup
The material reference is : Transition

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
1.300e-04 1.738e-1 3
7.972e-01 8.802e-09
7.972e-01 1.421 e-08

Results
Fluence Rate
MeVicm 2/sec
With Buildup

1.987e-1 2
6.360e-08
9.145e-08

Exposure Rate
mR/hr

No Buildup
3.356e-1 6
1.573e-11
2.465e-1 1

Exposure Rate
mR/hr

With Buildup
3.837e-15
1.137e-10
1.587e-1 0

28
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: PWSBU.MS5 
Run Date: April 7, 2009 
Run Time: 9:48:54 AM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

Z 

Case Title: Pipe wall shield BU 
Description: Pipe wall shield buildup 

Geometry: 10 - Cylinder Surface - External Dose Point 

Source Dimensions 
Height 
Radius 

150.0 em 4 ft 11.1 in 
5.08 em 2.0 in 

#1 
X 

136em 
4 ft 5.5 in 

Dose Points 
y 

22 em 
8.7 in 

Shields 
Shield Name Dimension 

~ 
22.86 em 

9.0 in 

Material Density 
Cyl. Core 5.08 cm" Concrete 1.8. 
Transition .6cm Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
AirGap Air 0.00122 
Wall Clad .025cm Iron 7.86 

Source Input 
Grouping Method : Actual Photon Energies 

Nuclide curies becguerels uCi/cm2 Bg/cm" 
Co-60 2.1545e-011 7.9717e-001 4.5000e-009 1.6650e-{)04 

Buildup 
The material reference is : Transition 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluenee Rate EXQosure Rate EXQosure Rate 

Qhotons/see MeV/cm2 /sec MeVicm2/sec mRlhr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

1.300e-04 1.738e-13 1.987e-12 3.356e-16 3.837e-15 
7.972e-01 8.802e-09 6.360e-08 1.573e-11 1.137e-10 
7.972e-01 1.421e-08 9.145e-08 2.465e-11 1.587e-10 

28 
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Page : 2
DOS File: PWSBU.MS5
Run Date: April 7, 2009
Run Time: 9:48:54 AM
Duration : 00:00:01

Energy Activit Fluence Rate
MeV photons/sec MeV/cm 2lsec

No Buildup
TOTALS: 1,594e*00 2.301 e-08

Fluence Rate
MeV/cm 2isec
With Buildup

1 .551 e-07

Exposure Rate
mR/hr

No Buildup
4.038e-1I1

Exposure Rate
mR/hr

With Buildup
2.723e-10

29
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Page : 2 
DOS File: PWSBU.MS5 
Run Date: April?, 2009 
Run Time: 9:48:54 AM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

1.594e+OO 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
2.301e-08 

Fluence Rate 
MeV/cm2isec 
With Buildup 

1.551e-07 

29 

Exposure Rate 
mRihr 

No Buildup 
4.038e-11 

NSEF-09-0025 

Exposure Rate 
mR/hr 

With Buildup 
2.723e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : CFSBU.MS5
Run Date: April 6, 2009
Run Time: 1:34:26 PM
Duration : 00:00:01

File Ref:_
Date:

By:
Checked:

Case Title: Ct floor slab BU
Description: concrete floor slab buildup

Geometry: 10 - Cylinder Surface - External Dose Point

Sourc
Height 150
Radius 5.1

Di
x

# 1 136 cm
4 ft 5.5 in

z Shield Name Dim
Cyl. Core 5.0
Transition
Shield 2 30.
Air Gap
Wall Clad .0.

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Co-60 2.1545e-011 7.9717e-001 4.5000e-009

:e Dimensions
.0 cm
08 cm

ose Points
Y

22 cm
8.7 in

Shields
ension Mate
18 cm 2  Conc
.6 cm Iro

48 cm Conc
Ai

25 cm Iro

4 ft 11.1 in
2.0 in

z
22.86 cm

9.0 in

•rial Density
rete 1.8
)n 7.86
rete 2.4
r 0.00122
n 7.86

Bq/cM2

1.6650e-004

Buildup
The material-reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enerov Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.6938 1.300e-04 1.738e-13
1.1732 7.972e-01 8.802e-09
1.3325 7.972e-01 1.421e-08

Results
Fluence Rate
MeV/cm 2 lsec
With Buildup

2.886e-12
7.644e-08
1.068e-07

Exposure Rate
mR/hr

No Buildup
3.356e-1 6
1.573e-1 1
2.465e-11

Exoosure Rate
mR/hr

With Buildup
5.572e-1 5
1.366e-10
1.853e-10

31
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Page : 1 
DOS File: CFSBU.MS5 
Run Date: April 6, 2009 
Run Time: 1:34:26 PM 
DUration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: Ct floor slab BU 

File Ref: ______ _ 
Date: --.,. _____ _ 

By: _____ _ 
Checked: ______ _ 

Description: concrete floor slab buildup 
Geometry: 10 - Cylinder Surface - External Dose Point 

Eneray 
MeV 

0.6938 
1.1732 
1.3325 

., 

Height 
Radius 

# 1 

Source Dimensions 
150.0 cm 4 ft 11.1 in 

X 
136 em 

4 ft 5.5 in 

5.08 cm 2.0 in 

Dose Points 
i 

22 cm 
8.7 in 

£ 
22.86 em 

9.0 in 

1lL-d----X 
Shields 

z 

Nuclide 
Co-60 

Activity 

Shield Name Dimension Material 
Cyl. Core 5.08 cm2 Concrete 
Transition .6cm Iron 
Shield 2 30.48 em Concrete 
Air Gap Air 
Wall Clad .025 cm Iron 

Source Input 
Grouping Method: Actual Photon Energies 

curies becguerels wCi/cm' 
2.1545e-011 7.9717e-001 4.5000e-009 

Buildup 
The materia I. reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 
Circumferential 

Results 

20 
20 

Bg/cm2 
1.6650e-004 

Density 
1.8 
7.86 
2.4 
0.00122 
7.86 

Fluence Rate Fluence Rate EXQosure Rate EXDosure Rate 
Qhotons/sec MeV/cm 2/sec MeV/cm 2/sec mR/hr mR/hr 

No Buildug With Buildug No BuilduD With BuilduQ 
1.300e-04 1.738e-13 2.886e-12 3.356e-16 5.572e-15 
7.972e-01 8.802e-09 7.644e-08 1.573e-11 1.366e-10 
7.972e-01 1.421e-08 1.068e-07 2.465e-11 1.853e-10 

31 
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Page :2
DOS File : CFSBU.MS5
Run Date: April 6, 2009
Run Time: 1:34:26 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeVlcm 2lsec

No Buildup
TOTALS: 1.594e+00 2.301e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

1-832e-07

Exposure Rate
mR/hr

No Buildup
4.038e-1 1

Exposure Rate
mR/hr

With Buildup
3.219e-1 0

32
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Page : 2 
DOS File: CFSBU.MS5 
Run Date: April 6, 2009 
Run Time: 1:34:26 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

1.594e+00 

Fluence Rate 
MeV/cm 2/sec 
No Buildup 
2.301e-08 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

1.832e-07 

32 

Exposure Rate 
mR/hr 

No Buildup 
4.038e-11 

NSEF-09-002S 

Exposure Rate 
mRlhr 

With Buildup 
3.21ge-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: 1OFTP.MS5
Run Date: April 6, 2009
Run Time: 1:19:07 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 10 foot pipe
Description: 10 foot pipe sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point
Y

Source
Height 304.
Radius 5.0

Do

#1 136 cm
4 ft 5.5 in

z Shield Name Dime
Cyl. Core 5.01
Transition
Shield 2 30.4
Air Gap
Wall Clad .02

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels PCi/cm7
Co-60 4.3780e-01 1 1.6198e+000 4.5000e-009

e Dimensions
8 cm
8 cm

se Points
Y

22 cm
8.7 in

Shields
.nsion Mate
8 cm2  Conci
.6 cm lror
8 cm Concr

Ai
5 cm Iror

10 ft 0.0 in
2.0 in

z
22.86 cm

9,0 in

rial Density
rete 1.8
n 7.86
rete 2.4

0.00122
n 7.86

B1/cm 2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enemy
MeV

0.6938
1.1732
1.3325

Activit Fluence Rate
photonstsec MeV/cm 2/sec

No Buildup
2.642e-04 1.760e-13
1.620e+00 9.010e-09
1.620e+00 1.460e-08

Results
Fluence Rate
MeVtcm 2 lsec
With Buildup

2.946e-12
7.922e-08
1.112e-07

Exposure Rate
mR/hr

No Buildup
3.397e-16
1.61 Oe-1I
2.533e-1 1

Exposure Rate
mR/hr

With Buildup
5.688e-1 5
1.416e-10
1.930e-10

33
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Page : 1 

MicroShield vS.OS (S.05-00S66) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 10FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:19:07 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

0.6938 
1.1732 
1.3325 

Case Title: 10 foot pipe 
Description: 10 foot pipe sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

Height 
Radius 

Source Dimensions 
304.8 cm 10 ft 0.0 in 

5.08 em 2.0 in 

Dose Points 

#1 
X 

136 em 
y 

22 em 
8.7 in 

l: 
22.86 em 

4 ft 5.5 in 9.0 in 

Shields 
Shield Name Dimension Material Density 

Cyl. Core 5.08 cm2 Concrete 1.8 
Transition .6 em Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
Air Gap Air 0.00122 
Wall Clad .025 em Iron 7.86 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becquerels wCi/em? Bg/em' 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is: Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Activity 
photons/sec 

2.642e-04 
1.620e+00 
1.620e+00 

Fluence Rate 
MeV/em2/see 
No Buildup 
1.760e-13 
9.010e-09 
1.460e-08 

Results 
Fluence Rate 
MeV/em2/see 
With Buildup 

2.946e-12 
7.922e-08 
1.112e-07 

33 

Exposure Rate 
mR/hr 

No Buildup 
3.397e-16 
1.610e-11 
2.533e-11 

Exposure Rate 
mRlhr 

With Buildup 
5.688e-15 
1.416e-10 
1.930e-10 
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Page : 2
DOS File : IOFTP.MS5
Run Date: April 6, 2009
Run Time: 1:19:07 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photonstsec MeV/cm'/sec

No Buildup
TOTALS: 3.240e+00 2.361e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

1.904e-07

Exposure Rate
mR/hr

No Buildup
4.143e-1 1

Exposure Rate
mR/hr

With Buildup
3.345e-10

34
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Page : 2 
DOS File: 10FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:19:07 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

3.240e+00 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
2.361e-08 

Fluence Rate 
MeV/cm2 /sec 
With Buildup 

1.904e-07 

34 

Exposure Rate 
mRlhr 

No Buildup 
4.143e-11 

NSEF-09-0025 

Exposure Rate 
mR/hr 

With Buildup 
3.345e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: 15FTP.MS5
Run Date: April 6, 2009
Run Time: 1:23:23 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 15 foot pipe
Description: 15 foot pipe sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point
Y

Height
Radius

x
# 1 136

4ft5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Source Dimensions
457.2 cm

5.08 cm

Dose Points
Y

cm 22 cm
5 in 8.7 in

Shields
Dimension Mate
5.08 cm 2  Conc

.6 cm Iro
30.48 cm Conc

15ft
2.0 in

z
22.86 cm

9.0 in

1l Density
te 1.8

7.86
te 2.4

0.00122
7.86

lex
Z

ri
ret

n
ret

Air
.025 cm Iron

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCiicm 2

Co-60 6.5669e-01 1 2.4298e+000 4.5000e-009
Bq/cm 2

1.6650e-004

Buildup
The material reference is : Shield 2.

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.6938 3.963e-04 1.760e-13
1.1732 2.430e+00 9.011 e-09
1.3325 2.430e+00 1.460e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.946e-12
7.923e-08
1.1 12e-07

Exposure Rate
mR/hr

No Buildup
3.397e-16
1.61 Oe-11
2.533e-1 1

Exposure Rate
mR/hr

With Buildup
5.688e-1 5
1.416e-10
1.930e-10

35
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 15FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:23:23 PM 
Duration : 00:00:01 

Date: ______ _ 
Sy: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

Case Title: 15 foot pipe 
Description: 15 foot pipe sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 
y 

Z 
~ 

Height 
Radius 

Source Dimensions 
457.2 cm 

5.08 cm 

Dose Points 

15 ft 
2.0 in 

#1 
X 

136 cm 
4 ft 5.5 in 

Y.. 
22 cm 
8.7 in 

b 
22.86 cm 

9.0 in 

Shields 
Shield Name Dimension Material Density 

CyL Core 5.08 cm' Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 cm Concrete 2.4 
Air Gap Air 0.00122 
Wall Clad .025 cm Iron 7.86 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels uCi/cm' Sg/cm' 
Co-60 6.566ge-011 2.4298e+000 4.5000e-009 1.6650e-004 

Buildup 
The m{lterial reference is : Shield 2. 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm2 /sec MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

3.963e-04 1.760e-13 2.946e-12 3.397e-16 5.688e-15 
2.430e+00 9.011e-09 7.923e-08 1.610e-11 1.416e-10 
2.430e+00 1.460e-08 1.112e-07 2.533e-11 1.930e-10 

35 
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Page : 2
DOS File : 15FTP.MS5
Run Date: April 6, 2009
Run Time: 1:23:23 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 4.860e+00 2.361e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

1.905e-07

Exposure Rate
mR/hr

No Buildup
4.143e-1 1

Exposure Rate
mR/hr

With Buildup
3.346e-10

36
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Page : 2 
DOS File: 15FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:23:23 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

4.860e+OO 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
2.361e-08 

Fluence Rate 
MeV/cm 2/sec 
With Buildup 

1.905e-07 

36 

Exposure Rate 
mR/hr 

No Buildup 
4.143e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
3.346e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : 1FTP.MS5
Run Date: April 6, 2009
Run Time: 1:24:49 PM
Duration : 00:00:01

File Ref:.
Date:

By:
Checked:

Case Title: 1 foot pipe
Description: 1 foot pipe sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

YX

x

Z

Height
Radius

X
# 1 136

4ft5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Source Dimensions
30.48 cm

5.08 cm

Dose Points
Y

icm 22 cm
.5 in 8.7 in

Shields
Dimension Mate

5.08 cm 2  Conci
.6 cm Iro

30.48 cm Conci

lft
2.0 in

z
22.86 cm

9.0 in

Il Density
te 1.8

7.86
te 2.4

0.00122
7.86

;ria
ret
n
ret

Air
.025 cm Iron

Nuclide
Co-60

Source Input
Grouping Method : Actual Photon Energies

curies becquerels pCi/cm2

4.3780e-012 1.6198e-001 4.5000e-009

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial) 20
Circumferential 20

B_/cm 2

1.6650e-004

EnermV
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-05 6.372e-14
1.620e-01 3.031e-09
1.620e-01 4.81 9e-09

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

9.996e-1 3
2.499e-08
3.442e-08

Exposure Rate
mR/hr

No Buildup
1.230e-16
5.416e-12
8.361e-12

Exposure Rate
mR/hr

With Buildup
1.930e-1 5
4.465e-1 1
5.971 e-1 1

37
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Page : 1 
DOS File: 1FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:24:49 PM 
Duration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: 1 foot pipe 

File Ref: ______ _ 
Date: ______ _ 

By: _____ _ 
Checked: ______ _ 

Description: 1 foot pipe sensitivity 
Geometry: 10 - Cylinder Surface - External Dose Point 

0.6938 
1.1732 
1.3325 

z 

Nuclide 
Co-60 

x 
#1 

Height 
Radius 

Source Dimensions 
30.48 cm 

5.08 cm 

Dose Points 
X i 

136 cm 22 cm 
4 It 5.5 in 8.7 in 

Shields 

1 It 
2.0 in 

£ 
22.86 cm 

9.0 in 

Shield Name Dimension Material Density 
Cyl. Core 5.08 cm2 Concrete 
Transition .6cm Iron 
Shield 2 30.48 cm Concrete 
Air Gap Air 
Wall Clad .025 cm Iron 

Source Input 
Grouping Method: Actual Photon Energies 

curies becguerels wCi/cm2 
4.3780e-012 1.6198e-001 4.5000e-009 

Bg/cm2 
1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

1.8 
7.86 
2.4 
0.00122 
7.86 

Activity 
photons/sec 

Fluence Rate 
MeV/cm2fsec 
No Buildup 
6.372e-14 
3.031e-09 
4.81ge-09 

Results 
Fluence Rate 
MeV/cm2/sec 
With Buildup 

Exposure Rate 
mRfhr 

No Buildup 
1230e-16 
5.416e-12 
8.361e-12 

Exposure Rate 
mR/hr 

2.642e-05 
1.620e-01 
1.620e-01 

9.996e-13 
2.49ge-08 
3.442e-08 

37 

With Buildup 
1.930e-15 
4.465e-11 
5.971e-11 
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Page : 2
DOS File : 1FTP.MS5
Run Date: April 6, 2009
Run Time: 1:24:49 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 3.240e-01 7.850e-09

Fluence Rate
MeV/cm 2 lsec
With Buildup

5.941 e-08

Exposure Rate
mR/hr

No Buildup
1.378e-11

Exposure Rate
mR/hr

With Buildup
1.044e-1 0

38
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Page : 2 
DOS File: 1FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:24:49 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

3.240e-01 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
7.850e-09 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

5.941e-08 

38 

Exposure Rate 
mR/hr 

No Buildup 
1.378e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
1.044e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : 3FTP.MS5
Run Date: April 6, 2009
Run Time: 1:28:18 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 3 foot pipe
Description: 3 foot pipe sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Y

~4.4

44

z

Sourc
Height
Radius

Dc
X

S # 1 136 cm
4 ft 5.5 in

Shield Name Dim
Cyl. Core 5.0
Transition
Shield 2 30.,
Air Gap
Wall Clad .0

Source Input
Grouping Method : Actual Photon Energies

curies becauerels pCi/cm 2

1.3134e-01 1 4.8595e-001 4.5000e-009

e Dimensions
91.44 cm

5.08 cm

se Points
Y

22 cm
8.7 in

Shields
ension Mate
8 cm 2  Conc
.6 cm Iro
48 cm Conc

3ft
2.0 in

z
22.86 cm

9.0 in

al Density
te 1.8

7.86
te 2.4

0.00122
7.86

.ria
ret

n
re

Air
25 cm Iron

Nuclide
Co-60

Q i/CM 2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
7.927e-05 1.544e-1 3
4.860e-01 7.570e-09
4.860e-01 1.212e-08

Results
Fluence Rate
MeV/cm 21sec
With Buildup

2.492e-12
6.391 e-08
8.856e-08

Exposure Rate
mR/hr

No Buildup
2.981e-16
1.353e-1 1
2.103e-1 1

Exoosure Rate
mR/hr

With Buildup
4.811 e-15
1.142e-10
1.536e-1 0

39
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Page : 1 
DOS File: 3FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:28:18 PM 
Duration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: 3 foot pipe 

File Ref: ______ _ 
Date: ______ _ 

By: _____ _ 
Checked: ______ _ 

Description: 3 foot pipe sensitivity 
Geometry: 10 - Cylinder Surface - External Dose Point 

0.6938 
1.1732 
1.3325 

z 

Nuclide 
Co-60 

Height 
Radius 

X 

Source Dimensions 
91.44 em 

5.08 em 

Dose Points 
y. 

3ft 
2.0 in 

~ 
4) #1 136 em 22 em 22.86 em 

X 4 ft 5.5 in 8.7 in 

Shields 
Shield Name Dimension Material 

Cyl. Core 5.08 em' Concrete 
Transition .6cm Iron 
Shield 2 30.48 em Concrete 
Air Gap Air 
Wall Clad .025 em Iron 

Source Input 
Grouping Method: Actual Photon Energies 

curies becauerels uCi/em' 
1.3134e-011 4.8595e-001 4.5000e-009 

Bg/cm' 
1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

9.0 in 

Density 
1.8 
7.86 
2.4 
0.00122 
7.86 

Activity 
photons/sec 

Fluence Rate 
MeV/cm'/see 
. No Buildup 

Results 
Fluence Rate 
MeV/cm 2/see 
With Buildup 

Exposure Rate 
mR/hr 

No Buildup 
2.981e-16 
1.353e-11 
2.103e-11 

Exposure Rate 
mR/hr 

7.927e-05 
4.860e-01 
4.860e-01 

1.544e-13 
7.570e-09 
1.212e-08 

2.492e-12 
6.391e-08 
8.856e-08 

39 

With Buildup 
4.811e-15 
1.142e-10 
1.536e-10 



Technical Based Document NSEF-09-0025

Technical Based Document NSEF-09-0025

Page :2
DOS File: 3FTP.MS5
Run Date: April 6, 2009
Run Time: 1:28:18 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 9.720e-01 1.969e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

1.525e-07

Exposure Rate
mR/hr

No Buildup
3.455e-1 1

Exposure Rate
mR/hr

With Buildup
2.679e-1 0

40

Technical Based Document 

Page : 2 
DOS File: 3FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1 :28:18 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

9.720e-01 

Fluence Rate 
MeV/cm2 /sec 
No Buildup 
1.96ge-08 

Fluence Rate 
MeV/cm 2/sec 
With Buildup 

1.525e-07 

40 

Exposure Rate 
mR/hr 

. No Buildup 
3.455e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
2.67ge-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: 5FTP.MS5
Run Date: April 6, 2009
Run Time: 1:30:18 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 5 foot pipe
Description: 5 foot pipe sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Y

Height
Radius

'S z

0

x
# 1 136

4ft5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Source Dimensions
152.4 cm

5.08 cm

Dose Points
Y

cm 22 cm
5 in 8.7 in

Shields
Dimension Mate
5.08 cm 2  Conci

.6 cm Iro
30.48 cm Conci

5ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

ial Density
ete 1.8

7.86
ete 2.4

0.00122
7.86

ri

n
rE

Air
.025 cm Iron

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels wCilcm 2

Co-60 2.1890e-01 1 8.0992e-001 4.5000e-009
Ba/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
1.321e-04 1.740e-13
8.099e-01 8.819e-09
8.099e-01 1.424e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.891 e-1 2
7.664e-08
1.071 e-07

Exposure Rate
mR/hr

No Buildup
3.360e-1 6
1.576e-1 1
2.471e-1 1

Exposure Rate
mR/hr

With Buildup
5.582e-1 5
1.370e-10
1.858e-10

41

) 
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 5FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:30:18 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

0.6938 
1.1732 
1.3325 

Case Title: 5 foot pipe 
Description: 5 foot pipe sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

Source Dimensions 

49 

Height 
Radius 

#1 
X 

136 em 
4 ft 5.5 in 

152.4 em 5 ft 0.0 in 
5.08 em 2.0 in 

Dose Points 
y 

22 em 
8.7 in 

£ 
22.86 em 

9.0 in 

LL-I---- X 
Shields 

z Shield Name Dimension Material Density 
CyL Core 5.08 cm' Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 cm Concrete 2.4 

Air Gap Air 0.00122 
Wan Clad .025 cm Iron 7.86 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels wCi/cm' Bo/cm' 
Co-60 2.1890e-011 8.0992e-001 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Activitv 
photons/sec 

1.321e-04 
8.09ge-01 
8.09ge-01 

Fluence Rate 
MeV/cm 2 /sec 
No Buildup 
1.740e-13 
8.81ge-09 
1.424e-08 

Results 
Fluenee Rate 
MeV/em 2/sec 
With Buildup 

2.891e-12 
7.664e-08 
1.071e-07 

41 

Exposure Rate 
mR/hr 

No Buildup 
3.360e-16 
1.576e-11 
2.471e-11 

Exposure Rate 
mR/hr 

With Buildup 
5.582e-15 
1.370e-10 
1.858e-10 
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Page : 2
DOS File: 5FTP.MS5
Run Date : April 6, 2009
Run Time: 1:30:18 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 1.620e+00 2.306e-08

Fluence Rate
MeV/cm 2lsec
With Buildup

1.838e-07

Exposure Rate
mR/hr

No Buildup
4.047e-1 1

Exposure Rate
mR/hr

With Buildup
3.228e-10

42

Technical Based Document 

Page : 2 
DOS File: 5FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:30:18 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

1.620e+00 

Fluence Rate 
MeV/cm'/sec 
No Buildup 
2.306e-08 

Fluence Rate 
MeV/cm'/sec 
With Buildup 

1.838e-07 

42 

Exposure Rate 
mR/hr 

No Buildup 
4.047e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
3.228e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page :1
DOS File : 7FTP.MS5
Run Date: April 6, 2009
Run Time: 1:32:00 PM
Duration : 00:00:01

File Ref:-
Date:

By:
Checked:

Case Title: 7 foot pipe
Description: 7 foot pipe sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Y

L
Z

Sourc
Height 21
Radius

Dc
X

# 1 136 cm
4 ft 5.5 in

Shield Name Dim
Cyl. Core 5.0
Transition
Shield 2 30.
Air Gap
Wall Clad .0:

Source Input
Grouping Method : Actual Photon Energies

curies becauerels WCi/cm
2

3.0646e-01 1 1.1339e+000 4.5000e-009

e Dimensions
3.36 cm
5.08 cm

ose Points
Y

22 cm
8.7 in

Shields
ension Material Density
8 cm 2  Concrete 1.8
.6 cm Iron 7.86
48 cm Concrete 2.4

Air 0.00122
25 cm Iron 7.86

Bagcm2

1.6650e-004

7 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Nuclide
Co-60

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
1.850e-04 1.758e-13
1 .134e+00 8.991e-09
1.134e+00 1.456e-08

Results
Fluence Rate
MeV/c m2/sec
With Buildup

2.941e-12
7.890e-08
1.107e-07

Exposure Rate
mR/hr

No Buildup
3.395e-1 6
1.607e-11
2.526e-1 1

Exposure Rate
mR/hr

With Buildup
5.679e-1 5
1.41 0e-10
1.920e-10

43

Technical Based Document NSEF-09-002S 

Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 7FTP.MS5 
Run Date: April 6. 2009 
Run Time: 1 :32:00 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

0.6938 
1.1732 
1.3325 

Case Title: 7 foot pipe 
Description: 7 foot pipe sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

Z 

~ 

Height 
Radius 

Source Dimensions 
213.36 em 7 ft 0.0 in 

5.08 em 2.0 in 

Dose Points 
X y £ 

22.86 em. 
9.0 in 

#1 136 cm 22 cm 
4 ft 5.5 in 8.7 in 

Shields 
Shield Name Dimension Material Density 

Cyl. Core 5.08 cm2 Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
Air Gap Air 0.00122 
Wall Clad .025 em Iron 7.86 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becauerels wCi/cm2 Bg/cm2 

Co-60 3.0646e-011 1.133ge+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Activity 
photons/sec 

1.850e-04 
1.134e+00 
1.134e+00 

Fluence Rate 
MeV/em2/sec 
No Buildup 
1.758e-13 
8.991e-09 
1.456e-08 

Results 
Fluence Rate 
MeV/cm2/sec 
With Buildup 

2.941e-12 
7.890e-08 
1.107e-07 

43 

Exposure Rate 
mR/hr 

No Buildup 
3.395e-16 
1.607e-11 
2.526e-11 

Exposure Rate 
mR/hr 

With Buildup 
5.67ge-15 
1.410e-10 
1.920e-10 
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Page : 2
DOS File : 7FTP.MS5
Run Date: April 6, 2009
Run Time: 1:32:00 PM
Duration : 00:00:01

Energy Activity
MeV photons/sec

TOTALS: 2.268e+00

Fluence Rate
MeV/cm 2/sec
No Buildup
2.355e-08

Fluence Rate
MeVlcm 2/sec
With Buildup

1.896e-07

Exposure Rate
mR/hr

No Buildup
4.133e-1 1

Exposure Rate
mPJhr

With Buildup
3.330e-1 0

44

Technical Based Document 

Page : 2 
DOS File: 7FTP.MS5 
Run Date: April 6, 2009 
Run Time: 1:32:00 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

2.268e+00 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
2.355e-08 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

1.896e-07 

44 

Exposure Rate 
mR/hr 

No Buildup 
4.133e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 
3.330e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: CLAD.MS5
Run Date: April 6, 2009
Run Time: 1:35:06 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: pipe &.025 iron clad
Description: pipe & 0.25 iron clad sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Y

Nuclide
Co-60

Height
Radius

X
# 1 136

4ft5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap
Wall Clad

Source Dimensions
304.8 cm

5.08 cm

Dose Points
Y

cm 22 cm
5 in 8.7 in

Shields
Dimension Mate

5.08 cm 2  Conc
.6 cm Iro

30.48 cm Conc

10ft 0.0 in
2.0 in

Z

22.86 cm
9.0 in

rial Density
rete 1.8
n 7.86
rete 2.4
r 0.00122
n 7.86

h
r

r

Air
.025 cm Iro

Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCi/cm2

4.3780e-01 1 1.6198e+000 4.5000e-009
Bq/cm 2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

ActivitV Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 1.760e-13
1.620e+00 9.010e-09
1.620e+00 1.460e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.946e-12
7.922e-08
1.1 12e-07

Exposure Rate
mR/hr

No Buildup
3.397e-16
1.610e-1 1
2.533e-1 1

ExDosure Rate
mR/hr

With Buildup
5.688e-1 5
1.416e-10
1.930e-10

45
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: CLAD.MS5 
Run Date: April 6, 2009 
Run Time: 1 :35:06 PM 
Duration : 00:00:01 

Date: _-'-____ _ 
By: _____ _ 

Checked: ______ _ 

0.6938 
1.1732 
1.3325 

Case Title: pipe &.025 iron clad 
Description: pipe & 0.25 iron clad sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

Source Dimensions 

Z 

Height 
Radius 

X 

304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y b 

#1 136 em 22 em 22.86 em 
4 ft 5.5 in 8.7 in 9.0 in 

Shields 
Shield Name Dimension Material Density 

Cy/. Core 5.08 em2 Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
Air Gap Air 0.00122 
Wall Clad .025 cm Iron 7.86 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels !.lCi/em' Bg/cm2 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Activity 
photons/sec 

2.642e-04 
1.620e+00 
1.620e+00 

Fluenee Rate 
MeV/em2/see 
No Buildup 
1.760e-13 
9.010e-09 
1.460e-08 

Results 
Fluenee Rate 
MeV/em2/sec 
With Buildup 

2.946e-12 
7.922e-08 
1.112e-07 

45 

Exposure Rate 
mR/hr 

No Buildup 
3.397e-16 
1.610e-11 
2.533e-11 

Exposure Rate 
mR/hr 

With Buildup 
5.688e-15 
1.416e-10 
1.930e-10 
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Page : 2
DOS File: CLAD.MS5
Run Date: April 6, 2009
Run Time: 1:35:06 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
TOTALS: 3.240e+00 2.361e-08

Fluence Rate
MeVlcm 2/sec
With Buildup

1.904e-07

Exposure Rate
mR/hr

No Buildup
4.143e-1 1

Exposure Rate
mR/hr

With Buildup
3.345e-10

46

Technical Based Document 

Page : 2 
DOS File: CLAD.MS5 
Run Date: April 6, 2009 
Run Time: 1:35:06 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

3.240e+00 

Fluence Rate 
MeV/cm2/sec 
No Buildup 
2.361e-08 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

1.904e-07 

46 

Exposure Rate 
mR/hr 

No Buildup 
4.143e-11 

NSEF-09-002S 

Exposure Rate 
mRlhr 

With Buildup 
3.345e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : NOCLAD.MS5
Run Date: April 6, 2009
Run Time: 1:55:27 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: pipe &.no iron clad
Description: pipe & no iron clad sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Y
SOL

Height 3
Radius

x
# 1 136 cm

4 ft 5.5 in

Shield Name D
Cyl. Core
Transition
Shield 2 3
Air Gap

irce Dimensions
04.8 cm
5.08 cm

Dose Points
Y

22 cm
8.7 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Z Shields
imension
5.08 cm 2

.6 cm
10.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels pCiicm2

Co-60 4.3780e-01 1 1.6198e+000 4.5000e-009
BQ/cm 2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 1.786e-1 3
1.620e+00 9.115e-09
1.620e+00 1.476e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.981 e-1 2
7.996e-08
1 .122e-07

Exposure Rate
mR/hr

No Buildup
3.448e-16
1.629e-1 1
2.56le-1 1

Exposure Rate
mR/hr

With Buildup
5.756e-1 5
1.429e-10
1.947e-10

TOTALS: 3.240e+00 2.388e-08 1.922e-07 4.1 90e-1 1 3.376e-1 0

47
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: NOCLAD.MS5 
Run Date: April 6, 2009 
Run Time: 1:55:27 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: pipe &.no iron clad 
Description: pipe & no iron clad sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

Source Dimensions 
Height 
Radius 

304.8 em 10ft 0.0 in 

#1 
X 

136 em 
4 ft 5.5 in 

5.08 em 2.0 in 

Dose Points 
y. 

22 em 
8.7 in 

Shields 

Z. 
22.86 em 

9.0 in 

Shield Name Dimension Material Density 
eyl. Core 5.08 em' Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
Air Gap Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

curies becguerels wCi/cm' Nuclide 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 

Bg/cm' 
1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXRosure Rate Exposure Rate 

Rhotons/sec MeV/cm2/sec MeV/cm2/sec mRlhr mR/hr 
No BuilduR With BuilduR No Buildup With BuilduR 

2.642e-04 1.786e-13 2.981e-12 3.448e-16 5.756e-15 
1.620e+00 9.115e-09 7.996e-08 1.62ge-11 1 .42ge-10 
1.620e+00 1.476e-08 1.122e-07 2.561e-11 1.947e-10 

3.240e+00 2.388e-08 1.922e-07 4.190e-11 3.376e-10 

47 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: 9INZ.MS5
Run Date: April 6, 2009
Run Time: 1:32:48 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 9" z offset
Description: 9" z offset sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Y

Height
Radius

X
# 1 136

4 ft5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Source Dimensions
304.8 cm

5.08 cm

Dose Points
Y

cm 22 cm
5 in 8.7 in

Shields
Dimension Mate
5.08 cm 2  Conci

.6 cm Iro
30.48 cm Conci

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Z
rial
rete
n
rete
r

Density
1.8
7.86
2.4
0.00122Air

Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCi/cm2

4.3780e-01 1 1.6198e+000 4.5000e-009
Nuclide
Co-60

Bci/cm2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 1.786e-13
1.620e+00 9.115e-09
1.620e+00 1.476e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.981 e-12
7.996e-08
1.122e-07

Exposure Rate
mR/hr

No Buildup
3.448e-1 6
1.629e-11
2.561e-1 1

Exposure Rate
mR/hr

With Buildup
5.756e-1 5
1.429e-10
1.947e-10

TOTALS: 3.240e+00 2.388e-08 1.922e-07 4.190e-l 1 3.376e-1 0

48
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

, 

File Ref: ______ _ 
DOS File: 9INZ.MS5 
Run Date: April 6, 2009 
Run Time: 1 :32:48 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: 9" z offset 
Description: 9" z offset sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

Z 

Height 
Radius 

Source Dimensions 
304.8 em 10ft 0.0 in 
5.08 em 2.0 in 

Dose Points 

#1 
X 

136 em 
4 ft 5.5 in 

y 
22 em 
8.7 in 

b 
22.86 em 

9.0 in 

Shields 
Shield Name Dimension Material Density 

Cyl. Core 5.08 em' Concrete 1.8 
Transition .6em Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
Air Gap Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies' beeguerels wCi/cm' Bg/cm' 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluenee Rate EXQosure Rate EXQosure Rate 

Qhotons/see MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.642e-04 1.786e-13 2.981e-12 3.448e-16 5.756e-15 
1.620e+00 9.115e-09 7.996e-08 1.62ge-11 1.42ge-10 
1.620e+00 1.476e-08 1.122e-07 2.561e-11 1.947e-10 

3.240e+00 2.388e-08 1.922e-07 4.190e-11 3.376e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: 121NZMS5
Run Date: April 6, 2009
Run Time: 1:22:40 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:.

Case Title: 12" z offset
Description: 12" z offset sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Y
Sou

Height 31
Radius

X
# 1 136 cm

4 ft 5.5 in

Shield Name Di
Cyl. Core 11
Transition
Shield 2 3
Air Gap

'rce Dimensions
04.8 cm
5.08 cm

Dose Points
Y

22 cm
8.7 in

10 ft 0.0 in
2.0 in

z
30.48 cm

lft

z
Shields

mension
5.08 cm

2

.6 cm
0.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Co-60 4.3780e-01 1 1.6198e+000 4.5000e-009
Bqcm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.6938 2.642e-04 1.633e-13
1.1732 1.620e+00 8.460e-09
1.3325 1.620e+00 1.374e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.764e-1 2
7.502e-08
1.055e-07

Exposure Rate
mR/hr

No Buildup
3.153e-16
1.512e-1 1
2.384e-1 1

Exposure Rate
mR/hr

With Buildup
5.336e-1 5
1.341e-10
1 .831e-10

TOTALS: 3.240e+00 2.220e-08 1.806e-07 3.896e-1 1 3.172e-10
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Page : 1 
DOS File: 12INZ.MS5 
Run Date: April 6, 2009 
Run Time: 1 :22:40 PM 
Duration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: 12" z offset 

File Ref: ______ _ 
Date: ______ _ 

By: 
Checked: -------

Description: 12" z offset sensitivity 
Geometry: 10 - Cylinder Surface - External Dose Point 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

y 

z 

Source Dimensions 
Height 
Radius 

304.8 cm 10ft 0.0 in 

# 1 
X 

136 cm 
4 ft 5.5 in 

5.08 cm 2.0 in 

Dose Points 
1: 

22 em 
8.7 in 

Shields 

~ 
30.48 em 

1 ft 

Shield Name Dimension Material Density 
Cyl. Core 5.08 em2 Concrete 1.8 
Transition .6 em Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
Air Gap Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

curies becguerels uCifcm2 Nuclide 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 

Bg/em2 
1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/em2/sec MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.642e-04 1.633e-13 2.764e-12 3.153e-16 5.336e-15 
1.620e+00 8.460e-09 7.502e-08 1.512e-11 1.341e-10 
1.620e+00 1.374e-08 1.055e-07 2.384e-11 1.831e-10 

3.240e+00 2.220e-08 1.806e-07 3.896e-11 3.172e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : 181NZ.MS5
Run Date: April 6, 2009
Run Time: 1:24:03 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 18" z offset
Description: 18" z offset sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

SOL
Height 3
Radius

X
# 1 136 cm

4 ft 5.5 in

Shield Name D
Cyl. Core
Transition
Shield 2 3
Air Gap

irce Dimensions
04.8 cm
5.08 cm

Dose Points
Y

22 cm
8.7 in

10 ft 0.0 in
2.0 in

z
45.72 cm
1 ft6.0 in

Shields
imension
5.08 cm

2

.6 cm
10.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Co-60 4.3780e-01 1 1.6198e+000 4.5000e-009
Ba/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 1.270e-1 3
1.620e+00 6.854e-09
1.620e+00 1.124e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.231 e-1 2
6.260e-08
8.875e-08

Exposure Rate
mR/hr

No Buildup
2.452e-1 6
1.225e-11
1.949e-11

Exposure Rate
mR/hr

With Buildup
4.308e-1 5
1.119e-10
1.540e-10

TOTALS: 3.240e+00 1.809e-08 1.514e-07 3.174e-1 1 2.659e-1 0
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: _-,..-____ _ 
DOS File: 18INZ.MS5 
Run Date: April 6, 2009 
Run Time: 1 :24:03 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: 18" z offset 
Description: 18" z offset sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

Z 

Height 
Radius 

Source Dimensions 
304.8 cm 10ft 0.0 in 

5.08 cm 2.0 in 

Dose Points 
X 1'. ~ 

45.72 cm 
1 ft 6.0 in 

# 1 136 cm 22 cm 
4 ft 5.5 in 8.7 in 

Shields 
Shield Name Dimension Material Density 

Cyl. Core 5.08 cm2 Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 cm Concrete 2.4 
Air Gap Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels uCi/cm2 Bg/cm2 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate Exgosure Rate Exgosure Rate 

Qhotons/sec MeV/cm2/sec MeV/cm 2/sec mR/hr mR/hr 
No Buildug With Buildug No Buildug With Buildug 

2.642e-04 1.270e-13 2.231e-12 2.452e-16 4.308e-15 
1.620e+00 6.854e-09 6.260e-08 1.225e-11 1.11ge-10 
1.620e+00 1.124e-08 8.875e-08 1.94ge-11 1.540e-10 

3.240e+00 1.80ge-08 1.514e-07 3.174e-11 2.65ge-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File, 241NZ.MS5
Run Date: April 6, 2009
Run Time: 1:26:08 PM
Duration : 00:00:01

File Ref:.
Date:

By:
Checked:

Case Title: 24" z offset
Description: 24" z offset sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point
Y

Sou
Height 31
Radius

X
# 1 136 cm

4 ft 5.5 in

Shield Name Di
Cyl. Core
Transition
Shield 2 3
Air Gap

'rce Dimensions
04.8 cm
5.08 cm

Dose Points
Y

22 cm
8.7 in

10 ft 0.0 in
2.0 in

z
60.96 cm

2ft

z . Shields
mension
.08 cm 2

.6 cm
0.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm .
Co-60 4.3780e-01 1 1.6198e+000 4.5000e-009

Bq/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Eneray
MeV

0.6938
1.1732
1.3325

ActivitV Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 9.069e-14
1.620e+00 5.172e-09
1.620e+00 8.583e-09

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.675e-12
4.912e-08
7.036e-08

Exposure Rate
mR/hr

No Buildup
1.751e-16
9.242e-1 2
1.489e-1 1

Exoosure Rate
mR/hr

With Buildup
3.233e-1 5
8.779e-1 1
1.221 e-10

TOTALS: 3.240e+00 1.375e-08 1.195e-07 2.413e-l 1 2.099e-1 0
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 24INZ.MS5 
Run Date: April 6, 2009 
Run Time: 1:26:08 PM 
Duration : 00:00:01 

Date: ______ _ 
8y: _____ _ 

Checked: ______ _ 

Eneray 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: 24" z offset 
Description: 24" z offset sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

z 

Height 
Radius 

Source Dimensions 
304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 

#1 
X 

136 em 
4 ft 5.5 in 

1:. 
22 em 
8.7 in 

~ 
60.96 em 

2ft 

. Shields 
Shield Name Dimension Material Density 

Cyl. Core 5.08 cm2 Concrete 1.8 
Transition .6cm Iron 7.86 
Shield 2 30.48 cm Concrete 2.4 
Air Gap Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becquerels wCi/cm2 8q/cm2 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Qhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With 8uilduQ No Buildu!2 With BuilduQ 

2.642e-04 9.06ge-14 1.675e-12 1.751e-16 3.233e-15 
1.620e+00 5.172e-09 4.912e-08 9.242e-12 8.77ge-11 
1.620e+00 8.583e-09 7.036e-08 1.48ge-11 1.221e-10 

3.240e+00 1.375e-08 1.195e-07 2.413e-11 2.09ge-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: 361NZ.MS5
Run Date: April 6, 2009
Run Time: 1:27:34 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 36" z offset
Description: 36" z offset sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point
Y

z

Sou
Height 3
Radius

x
# 1 136 cm

4 ft 5.5 in

Shield Name D
Cyl. Core
Transition
Shield 2 3
Air Gap

irce Dimensions
04.8 cm
5.08 cm

Dose Points
Y

22 cm
8.7 in

10 ft 0.0 in
2.0 in

z
91.44 cm

3ft

Shields
imension
5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm 2

Co-60 4.3780e-011 1.6198e+000 4.5000e-009
Bq/cm2

1.6650e-004

Buildup
The material reference is: Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 3.788e-14
1.620e+00 2.506e-09
1.620e+00 4.297e-09

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

7.949e-1 3
2.630e-08
3.872e-08

Exposure Rate
mR/hr

No Buildup
7.313e-1 7
4.478e-12
7.454e-1 2

Exposure Rate
mR/hr

With Buildup
1.535e-1 5
4.700e-1 1
6.717e-11

TOTALS: 3.240e+00 6.802e-09 6.502e-08 1.193e-1 1 1.142e-10
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Page : 1 

MieroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 36INZ.MS5 
Run Date: April 6, 2009 
Run Time: 1:27:34 PM 
Duration : 00:00:01 

Date: ___ ~ __ _ 
By: 

Checked: -------

Energy 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: 36" z offset 
Description: 36" z offset sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 
y 

~ :,", 

Z 

Height 
Radius 

Source Dimensions 
304.8 em 10ft 0.0 in 

5.08 em 2.0 in 

Dose Points 

#1 
~ 

136 em 
4 ft 5.5 in 

:r 
22 em 
8.7 in 

~ 
91.44 em 

3ft 

Shields 
Shield Name Dimension Material Density 

Cyl. Core 5.08 em2 Concrete 1.8 
Transition .6em Iron 7.86 
Shield 2 30.48 em Concrete 2.4 
Air Gap Air 0.00122 

Source Input 
Grouping Method: Actual Photon Energies 

Nuclide curies becguerels uCilcm2 Bg/cm2 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.642e-04 3.788e-14 7.94ge-13 7.313e-17 1.535e-15 
1.620e+00 2.506e-09 2.630e-08 4.478e-12 4.700e-11 
1.620e+00 4.297e-09 3.872e-08 7.454e-12 6.717e-11 

3.240e+00 6.802e-09 6.502e-08 1.193e-11 1.142e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : 481NZ.MS5
Run Date: April 6,2009
Run Time: 1:29:37 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: 48" z offset
Description: 48" z offset sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Y

Height 3
Radius

X
# 1 136 cm

4 ft 5.5 in

urce Dimensions
04.8 cm
5.08 cm

Dose Points
Y

22 cm
8.7 in

10 ft 0.0 in
2.0 in

z
121.92 cm

4ft-- Xe
?

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension
5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Co-60 4.3780e-01 1 1.6198e+000 4.5000e-009
Bg/CM 2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 1.274e-14
1 .620e+00 1.016e-09
1.620e+00 1.816e-09

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

3.103e-13
1.201e-08
1 .830e-08

Exposure Rate
mR/hr

No Buildup
2.459e-1 7
1.816e-12
3.151e-12

Exposure Rate
mR/hr

With Buildup
5.991e-16
2.146e-11
3.174e-1 1

TOTALS: 3.240e+00 2.833e-09 3.031e-08 4.968e-12 5.320e-1 1
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: 48INZ.MS5 
Run Date: April 6,2009 
Run Time: 1:29:37 PM 
Duration : 00:00:01 

Date: ______ _ 
By: 

Checked: -------

Energy 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: 48" z offset 
Description: 48" z offset sensitivity 

Geometry: 10 - Cylinder Surface - External Dose Point 

Source Dimensions 
Height 
Radius 

304.8 em 10 ft 0.0 in 
5.08 em 2.0 in 

Dose Points 

#1 
X 

136 em 
4 ft 5.5 in 

y 
22cm 
8.7 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

Shields 
Dimension 

5.08 cm' 
.6cm 

30.48 em 

Grouping Method: Actual Photon Energies 

~ 
121.92 em 

4ft 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Nuclide curies becguerels wCi/cm' Bg/cm' 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential /20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm2 /sec MeV/cm'/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.642e-04 1.274e-14 3.103e-13 2.45ge-17 5.991e-16 
1.620e+00 1.016e-09 1.201e-08 1.816e-12 2.146e-11 
1.620e+00 1.816e-09 1.830e-08 3.151e-12 3.174e-11 

3.240e+00 2.833e-09 3.031e-08 4.968e-12 5.320e-11 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: 60INZ.MS5
Run Date: April 6, 2009
Run Time: 1:30:57 PM
Duration : 00:00:01

File Ref:-
Date:

By:
Checked:

Case Title: 60" z offset
Description: 60" z offset sensitivity

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

X
# 1 136

4ft5.

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Source Dimensions
304.8 cm

5.08 cm

Dose Points
Y

icm 22 cm
5 in 8.7 in

Shields
Dimension Mate

5.08 cm 2  Conc
.6 cm Iro

30.48 cm Conc
Ai

10 ft 0.0 in
2.0 in

z
152.4 cm
5 ft 0.0 in

.rial Density
rete 1.8
n 7.86
rete 2.4
r 0.00122

a

Nuclide
Co-60

Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCi/cm2

4.3780e-01 1 1.6198e+000 4.5000e-009

Buildup

The material reference is : Shield 2

Blcm2

1.6650e-004

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.6938 2.642e-04 3.793e-15
1.1732 1.620e+00 3.749e-10
1.3325 1.620e+00 7.021e-10

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.080e-13
5.019e-09
7.953e-09

Exposure Rate
mR/hr

No Buildup
7.322e-1 8
6.699e-1 3
1.218e-12

Exposure Rate
mR/hr

With Buildup
2.085e-16
8.969e-1 2
1.380e-11

TOTALS: 3.240e+00 1.077e-09 1.297e-08 1.888e-12 2.277e-1 1
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Page : 1 
DOS File: 601NZ.MS5 
Run Date: April 6, 2009 
Run Time: 1:30:57 PM 
Duration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: 60" z offset 

File Ref: ______ _ 
Date: ______ _ 

By: _____ _ 
Checked: ______ _ 

Description: 60" z offset sensitivity 
Geometry: 10 - Cylinder Surface - External Dose Point 

Energy 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

x 

Height 
Radius 

Source Dimensions 
304.8 cm 10ft 0.0 in 

5.08 cm 2.0 in 

Dose Points 

#1 
X 

136 cm 
4 ft 5.5 in 

1: 
22cm 
8.7 in 

£ 
152.4 cm 
5 ft 0.0 in 

Shield Name 
CyL Core 
Transition 
Shield 2 
Air Gap 

Source In,put 

Shields 
Dimension 
5.08 cm' 

.6em 
30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
curies becguerels uCilcm' Nuclide 

Co-60 4.3780e-011 1.6198e+000 4.5000e-009 
Bg/em2 

1.6650e-004 

. Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate Exgosure Rate Exgosure Rate 

ghotons/sec MeV/cm'/sec MeV/cm2/sec mRlhr mR/hr 
No Buildug With Buildug No Buildug With Buildug 

2.642e-04 3.793e-15 1.080e-13 7.322e-18 2.085e-16 
1.620e+00 3.74ge-10 5.01ge-09 6.69ge-13 8.96ge-12 
1.620e+00 7.021e-10 7.953e-09 1.218e-12 1.380e-11 

3240e+00 1.077e-09 1297e-08 1.888e-12 2277e-11 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1NA22N.MS5
Run Date: April 6, 2009
Run Time: 1:51:12 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Na22

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dim
Height 304.8 cm
Radius 5.08 cm

Dose P
x

# 1 135.6 cm 152
4 ft 5.4 in 5ft

ensions

oints
Y
.4 cm
0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension

5.08 cm2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Na-22 4.3780e-011 1.6198e+000 4.5000e-009
Qqfcm2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.511 2.912e+00 7.726e-10

1.2745 1.619e+00 1.882e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.932e-08
1.518e-07

Exposure Rate
mR/hr

No Buildup
1.516e-12
3.300e-1 1

Exoosure Rate
mR/hr

With Buildup
3.792e-1 1
2.662e-1 0

TOTALS: 4.531e+00 1.959e-08 1.711 e-07 3.451e-1 1 3.042e-1 0
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 NA22N.MS5 
Run Date: April 6, 2009 
Run Time: 1:51:12 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.511 
1.2745 

TOTALS: 

Case Title: Embedded Pipe DCGL 
Description: North drain Na22 

Geometry: 10 - Cylinder Surface - External Dose Point 

o X 
Source Dimensions 

Z 

Height 
Radius 

X 
#1 135.6 cm 

4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y ~ 

152.4 cm 22.86 cm 
5 ft 0.0 in 9.0 in 

Shields 
Dimension Material Density 
5.08 em' Concrete 1.8 

.6cm Iron 7.86 
30.48 cm Concrete 2.4 

Air 0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becguerels !.lCi/cm' Bg/cm' 
Na-22 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate Exposure Rate 

Qhotons/sec MeV/cm'lsec MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.912e+00 7.726e-10 1.932e-08 1.516e-12 3.792e-11 
1.61ge+00 1.882e-08 1.518e-07 3.300e-11 2.662e-10 

4.531e+00 1.95ge-08 1.711e-07 3.451e-11 3.042e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: EF1NA22.MS5
Run Date: April 6, 2009
Run Time: 1:50:13 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: South drain Na-22

Geometry: 10 - Cylinder Surface - External Dose Point

Source Dim
Height 304.8 cm
Radius 5.08 cm

ensions

X
# 1 135.6 cm

4 ft 5.4 in

Dose Points
Y

152.4 cm
5 ft 0.0-in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension

5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Na-22 4.3780e-01 1 1.6198e+000 4.5000e-009
B q/CM2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.511 2.912e+00 7.726e-10
1.2745 1.619e+00 1.882e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.932e-08
1.518e-07

Exposure Rate
mR/hr

No Buildup
1.516e-12
3.300e-1 1

Exposure Rate
mR/hr

With Buildup
3.792e-1 1
2.662e-1 0

TOTALS: 4.531e+00 1.959e-08 1.711 e-07 3.451e-1 1 3.042e-1 0
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Page : 1 
DOS File: EF1 NA22.MS5 
Run Date: April 6, 2009 
Run Time: 1:50:13 PM 
Duration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: Embedded Pipe DCGL 
Description: South drain Na-22 

File Ref: ______ _ 
Date: ______ _ 

By: _____ _ 
Checked: ______ _ 

Geometry: 10 - Cylinder Surface - External Dose Point 

Energy 
MeV 

0.511 
1.2745 

TOTALS: 

X e 
Source Dimensions 

z 

Height 
Radius 

#1 
X 

135.6 em 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 em 10ft 0.0 in 
5.08 em 2.0 in 

Dose Points 
y 

152.4 em 
5 ft O.Ojn 

~ 
22.86 em 

9.0 in 

Shields 
Dimension 
5.08 em2 

.6 em 
30.48 em 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
curies becguerels (..lCi/cm2 Nuclide 

Na-22 4.3780e-011 1.6198e+000 4.5000e-009 
Bg/cm2 

1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm2/sec MeVlcm2/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.912e+00 7.726e-10 1.932e-08 1.516e-12 3.792e-11 
1.61ge+00 1.882e-08 1.518e-07 3.300e-11 2.662e-10 

4.531e+00 1.95ge-08 1.711e-07 3.451e-11 3.042e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: EF1C060N.MS5
Run Date: April 6, 2009
Run Time: 1:39:25 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Co60

Geometry: 10 - Cylinder Surface - External Dose Point
-X
0 0

Height
Radius

X
#1 135.6 cm

4 ft 5.4 in

urce Dimensions
304.8 cm

5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

Shields
Dimension Mate

5.08 cm 2  Conci
.6 cm Irol

30.48 cm Conca
Ail

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

rial
fete

n
fete
r

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Co-60 4.3780e-011 1.6198e+000 4.5000e-009
B_/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Eneray
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 2.639e-13
1.620e+00 1.370e-08
1.620e+00 2.227e-08

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

4.479e-12
1.216e-07
1.709e-07

Exposure Rate
mR/hr

No Buildup
5.095e-16
2.449e-l1
3.863e-1 1

ExDosure Rate
mR/hr

With Buildup
8.647e-1 5
2.173e-10
2.966e-1 0

TOTALS: 3.240e+00 3.597e-08 2.925e-07 6.312e-1 1 5.138e-1 0

57

Technical Based Document NSEF-09-0025 

Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1C060N.MS5 
Run Date: April 6, 2009 
Run Time: 1:39:25 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Eneray 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: Embedded Pipe DCGL 
Description: North drain CoSO 

Geometry: 10 - Cylinder Surface - External Dose Point 

<> X 

z 

Source Dimensions 
Height 
Radius 

#1 
X 

135.6 cm 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap. 

Source Input 

304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y. 

152.4 cm 
5 ft 0.0 in 

£. 
22.86 cm 

9.0 in 

Shields 
Dimension 
5.08 cm' 

.6cm 
30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becguerels wCi/cm' Ba/cm2 
Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate Exposure Rate 

Qhotons/sec MeV/cm 2 /sec MeV/cm'/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.642e-04 2.63ge-13 4.47ge-12 5.095e-16 8.647e-15 
1.620e+00 1.370e-08 1.216e-07 2.44ge-11 2.173e-10 
1.620e+00 2.227e-08 1.70ge-07 3.863e-11 2.966e-10 

3.240e+00 3.597e-08 2.925e-07 6.312e-11 5.138e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: EF1C060.MS5
Run Date: April 6, 2009
Run Time: 1:38:24 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: South drain Co-60

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

x
# 1 135.6 cm

4 ft 5.4 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

ource Dimensions
304.8 cm 10 ft 0.0 in

5.08 cm 2.0 in

Dose Points
Y z

152.4 cm 22.86 cm
5 ft 0.0 in 9.0 in

Shields
Dimension

5.08 cm
2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8

7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCi/cm 2

4.3780e-01 1 1.6198e+000 4.5000e-009
Nuclide
Co-60

Bgcm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enermy
MeV

0.6938
1.1732
1.3325

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.642e-04 2.639e-13
1.620e+00 1.370e-08
1.620e+00 2.227e-08

Results
Fluence Rate
MeV~cm 2/sec
With Buildup

4.479e-12
1.216e-07
1.709e-07

Exposure Rate
mR/hr

No Buildup
5.095e-16
2.449e-11
3.863e-1 1

Exposure Rate
mR/hr

With Buildup
8.647e-1 5
2.173e-10
2.966e-1 0

TOTALS: 3.240e+00 3.597e-08 2.925e-07 6.312e-11 5.138e-10
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

DOS File: EF1 C060.MS5 
Run Date: April 6. 2009 
Run Time: 1 :38:24 PM 
Duration : 00:00:P1 

File Ref: ___ -,-__ _ 
Date: ___ ---'-__ _ 

By: 
Checked: -------

Energy 
MeV 

0.6938 
1.1732 
1.3325 

TOTALS: 

Case Title: Embedded Pipe DCGL 
Description: South drain Co-60 

Geometry: 10 - Cylinder Surface - External Dose Point 

X Q) 
Source Dimensions 

z 

Height 
Radius 

304.8 em 10ft 0.0 in 
5.08 em 2.0 in 

Dose Points 
X y £ 

22.86 em 
9.0 in 

#1 135.6 em 152.4 em 
4 ft 5.4 in 5 ft 0.0 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

Shields 
Dimension 
5.08 em2 

.6em 
30.48 em 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becguerels wCi/cm2 Bg/em2 

Co-60 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

ghotons/sec MeV/em2 /see MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With Buildug No BuilduQ With Buildug 

2.642e-04 2.63ge-13 4.47ge-12 5.095e-16 8.647e-15 
1.620e+00 1.370e-08 1.216e-07 2.44ge-11 2.173e-10 
1.620e+00 2.227e-08 1.70ge-07 3.863e-11 2.966e-10 

3.240e+00 3.597e-08 2.925e-07 6.312e-11 5.138e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1NB94N.MS5
Run Date: April 6, 2009
Run Time: 1:52:59 PM
Duration : 00:00:01

File Ref:.
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Nb94

Geometry: 10 - Cylinder Surface - External Dose Point
X

Height
Radius

X
# 1 135.6 cm

4 ft 5.4 in

304.8 cm
5.08 cm

Dose Points
Y

152.4 cm
5ff 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension
5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Nuclide
Nb-94

Source Input
Grouping Method : Actual Photon Energies

curies becquerels uCi/cm2

4.3780e-01 1 1.6198e+000 4.5000e-009

Buildup
The material reference is : Shield 2

B _ _/c m 2

1.6650e-004

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enery_
MeV

0.0174
0.0175
0.0196
0.7026
0.8711

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
5.728e-04 3.363e-262
1.097e-03 1.1 54e-257
3.223e-04 6.245e-1 90
1.620e+00 1.707e-09
1.620e+00 4.176e-09

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

3.354e-37
6.487e-37
2.279e-37
2.851 e-08
5.317e-08

Exposure Rate
mR/hr

No Buildup
1.815e-263
6.11 le-259
2.305e-1 91
3.29Ie-12
7.858e-12

Exposure Rate
mR/hr

With Buildup
1.81 le-38
3.436e-38
8.413e-39
5.497e-1 1
1.00le-10
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 NB94N.MS5 
Run Date: April 6, 2009 
Run Time: 1:52:59 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.0174 
0.0175 
0.0196 
0.7026 
0.8711 

Case Title: Embedded Pipe DCGL 
Description: North drain Nb94 

Geometry: 10 - Cylinder Surface - External Dose Point 
<& X . 

Source Dimensions 

z 

Height 
Radius 

#1 
X 

135.6 cm 
. 4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 em 10ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y 

152.4 cm 
5 ft 0.0 in 

£ 
22.86 cm 

9.0 in 

Shields 
Dimension 
5.08 cm' 

.6cm 
30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becguerels uCi/cm' Bg/cm2 

Nb-94 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cmz/sec MeV/cm2/sec mRlhr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

5.728e-04 3.363e-262 3.354e-37 1.815e-263 1.811e-38 
1.097e-03 1.154e-257 6.487e-37 6.111e-259 3.436e-38 
3.223e-04 6.245e-190 2.27ge-37 2.305e-191 8.413e-39 
1.620e+00 1.707e-09 2.851e-08 3.291e-12 5.497e-11 
1.620e+00 4.176e-09 5.317e-08 7.858e-12 1.001e-10 
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Page : 2
DOS File: EF1NB94N.MS5
Run Date : April 6, 2009
Run Time: 1:52:59 PM
Duration : 00:00:01

Energy
MeV

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup

Fluence Rate
MeVlcm 2 lsec
With Buildup

Exposure Rate
mR/hr

No Buildup

Exposure Rate
mRJhr

With Buildup

TOTALS: 3.242e+00 5.882e-09 8.168e-08 1115e-1 1 1.550e-1 0

60

Technical Based Document 

Page : 2 
DOS File: EF1 NB94N.MS5 
Run Date: April 6, 2009 
Run Time: 1 :52:59 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

3.242e+00 

Fluence Rate 
MeV/cm'/sec 
No Buildup 

5.882e-09 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

8.168e-08 

60 

Exposure Rate 
mR/hr 

No Buildup 

1.115e-11 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 

1.550e-10 
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Technical Based Document NSEF-O9~OO25

MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File - EF1NB94.MS5
Run Date: April 6, 2009
Run Time: 1:52:02 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: South drain Nb94

Geometry: 10 - Cylinder Surface - External Dose Point

X

Height
Radius

x
# 1' 135.6 cm

4 ft 5.4 in

eurce Dimensions
304.8 cm 10 ft 0.0 in

5.08 cm 2.0 in

Dose Points
Y Z

152.4 cm 22.86 cm
5 ft 0.0 in 9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension

5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Nb-94 4.3780e-01 1 1.6198e+000 4.5000e-009
Bqlcm2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy_ Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.0174 5.728e-04 3.363e-262
0.0175 1.097e-03 1.154e-257
0.0196 3.223e-04 6.245e-190
0.7026 1.620e+00 1.707e-09
0.8711 1.620e+00 4.176e-09

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

3.354e-37
6.487e-37
2.279e-37
2.851 e-08
5.317e-08

Exposure Rate
mR/hr

No Buildup
1.815e-263
6.11 le-259
2.305e-191
3.291e-12
7.858e-12

Exoosure Rate
mR/hr

With Buildup
1.811 e-38
3.436e-38
8.413e-39
5.497e-1 1
1.00le-10
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 NB94.MS5 
Run Date: April 6, 2009 
Run Time: 1:52:02 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.0174 
0.0175 
0.0196 
0.7026 
0.8711 

Case Title: Embedded Pipe DCGL 
Description: South drain Nb94 

Geometry: 10 - Cylinder Surface - External Dose Point 

X e 
Source Dimensions 

z 

Height 
Radius 

• 304.8 cm 10ft 0.0 in 

# l' 
~ 

135.6 cm 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

5.08 cm 2.0 in 

Dose Points 
y 

152.4 cm 
5 ft 0.0 in 

~ 
22.86 cm 

9.0 in 

Shields 
Dimension 

5.08 cm' 
.6cm 

30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becguerels wCi/cm' Bglem2 
Nb-94 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate Exposure Rate 

Qhotonslsec MeV/cm2 /sec MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No Buildup With BuilduQ 

5.728e-04 3.363e-262 3.354e-37 1.815e-263 1.811e-38 
1.097e-03 1.154e-257 6.487e-37 6.111e-259 3.436e-38 
3.223e-04 6.245e-190 2.27ge-37 2.305e-191 8.413e-39 
1.620e+00 1.707e-09 2.851e-08 3.291e-12 5.497e-11 
1.620e+00 4.176e-09 5.317e-08 7.858e-12 1.001e-10 
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Page : 2
DOS File : EF1NB94.MS5
Run Date: April 6, 2009
Run Time: 1:52:02 PM
Duration : 00:00:01

Ener•y
MeV

Activity Fluence Rate
photons/sec MeVlcm 2/sec

No Buildup

Fluence Rate
MeV/cm 2 lsec
With Buildup

Exposure Rate
mR/hr

No Buildup

Exposure Rate
mRlhr

With Buildup

TOTALS: 3.242e+00 5.882e-09 8-168e-08 1.115e-11 1.550e-10
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Page : 2 
DOS File: EF1 NB94.MS5 
Run Date: April 6, 2009 
Run Time: 1 :52:02 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

3.242e+00 

Fluence Rate 
MeV/cm2!sec 
No Buildup 

5.882e-09 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

8.168e-08 

62 

Exposure Rate 
mR!hr 

No Buildup 

1.115e-11 

NSEF-09-002S 

Exposure Rate 
mRlhr 

With Buildup 

1.550e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: EF1AGN.MS5
Run Date: April 6, 2009
Run Time: 1:37:24 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Agl08m

Geometry: 10 - Cylinder Surface - External Dose Point
X0 I- . . -- _

=--A==___•

Height
Radius

x
# 1 135.6 cm

4 ft 5.4 in

ource uimensions
304.8 cm

5.08 cm

Dose Points
y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension

5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm2

Ag-1 08m 4.3780e-01 1 1.6198e+000 4.5000e-009
Bo/cm2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

EnerqV Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.021 2.952e-01 4.192e-155

0.0212 5.602e-01 8.445e-152
0.022 8.324e-03 2.839e-139

0.0222 1.576e-02 3.341e-136
0.0238 1.779e-01 1.779e-112

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.324e-34
4.460e-34
7.029e-36
1.348e-35
1.712e-34

Exposure Rate
mR/hr

No Buildup
1.242e-156
2.444e-1 53
7.300e-141
8.383e-1 38
3.574e-1 14

Exposure Rate
mR/hr

With Buildup
6.884e-36
1.291e-35
1.807e-37
3.382e-37
3.439e-36
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1AGN.MS5 
Run Date: April 6, 2009 
Run Time: 1:37:24 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.021 
0.0212 
0.022 

0.0222 
0.0238 

Case Title: Embedded Pipe DCGL 
Description: North drain Ag10Sm 

Geometry: 10 - Cylinder Surface - External Dose Point 

~ X 
Source Dimensions 

z 

Nuclide 
Ag-108m 

Activity 

Height 
Radius 

#1 
~ 

135.6 cm 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y. 

152.4 cm 
5 ft 0.0 in 

Shields 
Dimension Material 

~ 
22.86 cm 

9.0 in 

Density 
5.08 cm2 Concrete 1.8 

.6cm Iron 7.86 
30.48 cm Concrete 2.4 

Air 0.00122 

Grouping Method: Actual Photon Energies 
curies becguerels IJCilcm2 

4.3780e-011 1.6198e+000 4.5000e-009 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 

Bgfcm2 

1.6650e-004 

Fluence Rate Fluence Rate EX!2osure Rate Exoosure Rate 
!2hotonsfsec MeV/cm2fsec MeV/cm 2fsec mRfhr mR/hr 

No Buildu!2 With Buildu!2 No Buildu!2 With Buildu!2 
2.952e-01 4.192e-155 2.324e-34 1.242e-156 6.884e-36 
5.602e-01 8.445e-152 4.460e-34 2.444e-153 1.291e-35 
8.324e-03 2.83ge-139 7.02ge-36 7.300e-141 1.807e-37 
1.576e-02 3.341e-136 1.348e-35 8.383e-138 3.382e-37 
1.77ge-01 1.77ge-112 1.712e-34 3.574e-114 3.43ge-36 
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Page :2
DOS File EF1AGN.MS5
Run Date: April 6, 2009
Run Time: 1:37:24 PM
Duration : 00:00:01

Energy Activity
MeV photons/sec

0.0249
0.0304
0.0792
0.4339
0.6144
0.7229

5.083e-03
3.439e-07
1.148e-01
1.456e+00
1.464e+00
1.466e+00

Fluence Rate
MeV/cm 2/sec
No Buildup
6.587e-102
2.812e-68
1.783e-17
1.851e-10
8.692e-10
1.742e-09

Fluence Rate
MeV/cm 2/sec
With Buildup

5.308e-36
5.756e-40
5.418e-1 6
5.668e-09
1.721e-08
2.807e-08

Exposure Rate
mR/hr

No Buildup
1.150e-103
2.684e-70
2.833e-20
3.623e-1 3
1.694e-12
3.350e-1 2

Exposure Rate
mR/hr

With Buildup
9.270e-38
5.495e-42
8.607e-1 9
1.109e-11
3.355e-1 1
5.398e-1 1

TOTALS: 5.563e+00 2.796e-09 5.095e-08 5.407e-1 2 9.862e-1 1
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Page :2 
DOS File: EF1AGN.MS5 
Run Date: April 6, 2009 
Run Time: 1 :37:24 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV I2hotons/sec MeV/cm'/sec MeV/cm'lsec mR/hr mRlhr 

No BuilduQ With Buildul2 No Buildul2 With Buildul2 
0.0249 5.083e-03 6.587e-102 5.308e-36 1.150e-103 9.270e-38 
0.0304 3.43ge-07 2.812e-68 5.756e-40 2.684e-70 5.495e-42 
0.0792 1.148e-01 1.783e-17 5.418e-16 2.833e-20 8.607e-19 
0.4339 1.456e+00 1.851e-10 5.668e-09 3.623e-13 1.10ge-11 
0.6144 1.464e+00 8.692e-10 1.721e-08 1.694e-12 3.355e-11 
0.7229 1.466e+00 1.742e-09 2.807e-08 3.350e-12 5.398e-11 

TOTALS: 5.563e+00 2.796e-09 5.095e-08 5.407e-12 9.862e-11 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1AG108.MS5
Run Date: April 6, 2009
Run Time: 1:36:16 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:.

Case Title: Embedded Pipe DCGL
Description: South drain AG108m

Geometry: 10 - Cylinder Surface - External Dose Point

Height
Radius

X
# 1 135.6 cm

4 ft 5.4 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

)urce Dimensions
304.8 cm 10 ft 0.0 in

5.08 cm 2.0 in

Dose Points
Y Z

152.4 cm 22.86 cm
5 ft 0.0 in 9.0 in

Shields
Dimension

5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels pCi/cm2

Ag-108m 4.3780e-011 1.6198e+000 4.5000e-009
Bq/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.021
0.0212
0.022

0.0222
0.0238

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.952e-01 4.192e-155
5.602e-01 8.445e-152
8.324e-03 2.839e-139
1.576e-02 3.341 e-1 36
1.779e-01 1.779e-1 12

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.324e-34
4.460e-34
7.029e-36
1.348e-35
1.712e-34

Exposure Rate
mR/hr

No Buildup
1.242e-156
2.444e-1 53
7.300e-141
8.383e-1 38
3.574e-1 14

Exposure Rate
mR/hr

With Buildup
6.884e-36
1.291e-35
1.807e-37
3.382e-37
3.439e-36
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1AG108.MS5 
Run Date: April 6, 2009 
Run Time: 1:36:16 PM 
Duration : 00:00:01 

Date: ______ _ 
By: 

Checked: -------

Energy 
MeV 

0.021 
0.0212 
0.022 

0.0222 
0.0238 

Case Title: Embedded Pipe DCGL 
Description: South drain AG108m 

Geometry: 10 - Cylinder Surface - External Dose Point 

X .. 
Source Dimensions 

Nuclide 
Ag-108m 

Activity 

z 

Height 
Radius 

#1 
X 

135.6 em 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 em 10ft 0.0 in 
5.08 em 2.0 in 

Dose Points 
y 

152.4 em 
5 ft 0.0 in 

~ 
22.86 cm 

9.0 in 

Shields 
Dimension 
5.08 cm' 

.6cm 
30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
curies becguerels wei/em' Bg/cm2 

4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm'/sec MeV/cm'/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.952e-01 4.192e-155 2.324e-34 1.242e-156 6.884e-36 
5.602e-01 8.445e-152 4.460e-34 2.444e-153 1.291e-35 
8.324e-03 2.83ge-139 7.02ge-36 7.300e-141 1.807e-37 
1.576e-02 3.341e-136 1.348e-35 8.383e-138 3.382e-37 
1.77ge-01 1.77ge-112 1.712e-34 3.574e-114 3.43ge-36 
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Page : 2
DOS File : EF1AG108.MS5
Run Date: April 6, 2009
Run Time: 1:36:16 PM
Duration : 00:00:01

Energy
MeV

0.0249
0.0304
0.0792
0.4339
0.6144
0.7229

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
5.083e-03 6.587e-102
3.439e-07 2.812e-68
1.148e-01 1.783e-17
1.456e+00 1.851e-10
1.464e+00 8.692e-1 0
1.466e+00 1.742e-09"

Fluence Rate
MeV/cm 2/sec
With Buildup

5.308e-36
5.756e-40
5.418e-16
5.668e-09
1.721e-08
2.807e-08

Exposure Rate
mR/hr

No Buildup
1.150e-103
2.684e-70
2.833e-20
3.623e-1 3
1.694e-12
3.350e-12

Exposure Rate
mR/hr

With Buildup
9.270e-38
5.495e-42
8.607e-19
1.109e-1 1
3.355e-1 1
5.398e-1 1

TOTALS: 5.563e+00 2.796e-09 5M095e-08 5.407e-1 2 9.862e-1 1
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DOS File: EF1AG108.MS5 
Run Date: April 6, 2009 
Run Time: 1:36:16 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mRlhr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.0249 5.083e-03 6.587e-102 5.308e-36 1.150e-103 9.270e-38 
0.0304 3.43ge-07 2.812e-68 5.756e-40 2.684e-70 5.495e-42 
0.0792 1.148e-01 ·1.783e-17 5.418e-16 2.833e-20 8.607e-19 
0.4339 1.456e+00 1.851e-10 5.668e"09 3.623e-13 1.10ge-11 
0.6144 1.464e+00 8.692e-10 1.721e-08 1.694e-12 3.355e-11 
0.7229 1.466e+00 1.742e-09 ' 2,807e-08 3,350e-12 5.398e-11 

TOTALS: 5.563e+00 2.796e-09 5.095e-08 5.407e-12 9.862e-11 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: EF1SBN.MS5
Run Date: April 6, 2009
Run Time: 1:54:46 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Sb125

Geometry: 10 - Cylinder Surface - External Dose Point
X0

Height
Radius

X
# 1 135.6 cm

4 ft 5.4 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

ource Dimensions
304.8 cm

5.08 cm

Dose Points
y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shields
Dimension
5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels IjCi/cm2

Sb-125 4.3780e-011 1.6198e+000 4.5000e-009
Bg lCM 2

1 .6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0272
0.0275
0.031

0.0355
0.117

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.072e-01 9.146e-81
3.865e-01 1.306e-78
1.342e-01 6.126e-60
6.746e-02 1.713e-45
4.228e-03 2.226e-1 6

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.599e-34
4.960e-34
2.387e-34
1.896e-34
1.239e-14

Exposure Rate
mR/hr

No Buildup
1.217e-82
1.687e-80
5.509e-62
1.043e-47
3.462e-1 9

Exoosure Rate
mR/hr

With Buildup
3.459e-36
6.408e-36
2.146e-36
1.155e-36
1.927e-17
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1SBN.MS5 
Run Date: April 6, 2009 
Run Time: 1 :54:46 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energv 
MeV 

0.0272 
0.0275 
0.031 

0.0355 
0.117 

Case Title: Embedded Pipe DCGL 
Description: North drain Sb125 

Geometry: 10 - Cylinder Surface - External Dose Point 

o X 

z 

Height 
Radius 

Source Dimensions 
304.8 cm 10ft 0.0 in 

5.08 cm 2.0 in 

Dose Points 
X y ?, 

22.86 cm 
9.0 in 

#1 135.6 cm 152.4 cm 
4 ft 5.4 in 5 ft 0.0 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

Shields 
Dimension 
5.08 cm2 

.6cm 
30.48 cm 

Grouping Method: Actual Photon Energies 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Nuclide curies becguerels llCilcm2 Bgfcm2 

Sb-125 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXDosure Rate 

ghotons/sec MeV/cm2 /sec MeV/cm2/sec mR/hr mR/hr 
No Buildug With Buildug No Buildug With BuilduQ 

2.072e-01 9.146e-81 2.59ge-34 1.217e-82 3.45ge-36 
3.865e-01 1.306e-78 4.960e-34 1.687e-80 6.408e-36 
1.342e-01 6.126e-60 2.387e-34 5.50ge-62 2.146e-36 
6.746e-02 1.713e-45 - 1.896e-34 1.043e-47 1.155e-36 
4.228e-03 2.226e-16 1.23ge-14 3.462e-19 1.927e-17 
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Page : 2
DOS File : EF1SBN.MS5
Run Date: April 6, 2009
Run Time: 1:54:46 PM
Duration : 00:00:01

Energy
MeV

0.159
0.1726
0.1763
0.2041
0.2081
0.2279
0.321

0.3804
0.408

0.4279
0.4435
0.4634
0.6006
0.6066
0.6359
0.6714

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
1.129e-03 7.281e-16
2.936e-03 3.241e-15
1.116e-01 1.408e-13
5.226e-03 1.570e-14
3.939e-03 1.318e-14
2.128e-03 1.172e-14
6.756e-03 2.095e-13
2.423e-02 1.680e-12
2.946e-03 2.824e-1 3
4.751e-01 5.667e-1 1
4.894e-03 6.872e-13
1.677e-01 2.872e-1 1
2.879e-01 1.549e-10
8.134e-02 4.571e-11
1.834e-01 1.262e-10
2.936e-02 2.550e-1 1

Fluence Rate
MeV/cm 2/sec
With Buildup

4.613e-14
2.056e-1 3
8.920e-12
9.574e-1 3
7.974e-1 3
6.756e-1 3
9.028e-1 2
6.011 e-1 1
9.312e-1 2
1.765e-09
2.049e-1 1
8.114e-10
3.158e-09
9.199e-1 0
2.393e-09
4.512e-10

Exposure Rate
mR/hr

No Buildup
1.217e-18
5.527e-1 8
2.414e-16
2.783e-17
2.347e-1 7
2.126e-1 7
4.007e-1 6
3.262e-1 5
5.509e-16
1.108e-13
1.346e-15
5.633e-14
3.024e-1 3
8.917e-14
2.455e-1 3
4.938e-14

Exposure Rate
mRJhr

With Buildup
7.709e-1 7
3.507e-1 6
1.529e-14
1.697e-1 5
1.420e-15
1.225e-15
1.727e-14
1.167e-13
1.817e-14
3.451e-12
4.013e-14
1.59le-12
6.163e-12
1.794e- 12
4.653e-1 2
8.737e-1 3

TOTALS: 2.190e+00 4.408e-1 0 9.608e-09 8.594e-1 3 1.874e-11
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DOS File: EF1SBN.MS5 
Run Date: April 6, 2009 
Run Time: 1 :54:46 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXRosure Rate EXRosure Rate 
MeV Rhotons/sec MeV/cm2/sec MeV/cm2 /sec mR/hr mRlhr 

No BuilduR With BuilduR No BuilduR With BuilduR 
0.159 1.12ge-03 7.281e-16 4.613e-14 1.217e-18 7.70ge-17 

0.1726 2.936e-03 3.241e-15 2.056e-13 5.527e-18 3.507e-16 
0.1763 1.116e-01 1 A08e-13 8.920e-12 2A14e-16 1.52ge-14 
0.2041 5.226e-03 1.570e-14 9.574e-13 2.783e-17 1.697e-15 
0.2081 3.93ge-03 1.318e-14 7.974e-13 2.347e-17 1A20e-15 
0.2279 2.128e-03 1.172e-14 6.756e-13 2.126e-17 1.225e-15 
0.321 6.756e-03 2.095e-13 9.028e-12 4.007e-16 1.727e-14 

0.3804 2.423e-02 1.680e-12 6.011e-11 3.262e-15 1.167e-13 
OA08 2.946e-03 2.824e-13 9.312e-12 5.50ge-16 1.817e-14 

OA279 4.751e-01 5.667e-11 1.765e-09 1.108e-13 3A51e-12 
OA435 4.894e-03 6.872e-13 2.04ge-11 1.346e-15 4.013e-14 
OA634 1.677e-01 2.872e-11 8.114e-10 5.633e-14 1.591e-12 
0.6006 2.87ge-01 1.54ge-10 3.158e-09 3.024e-13 6.163e-12 
0.6066 8.134e-02 4.571e-11 9.19ge-10 8.917e-14 1.794e-12 
0.6359 1.B34e-01 1.262e-10 2.393e-09 2A55e-13 4.653e-12 
0.6714 2.936e-02 2.550e-11 4.512e-10 4.938e-14 B.737e-13 

TOTALS: 2.190e+00 4A08e-10 9.60Be-09 8.594e-13 1.B74e-11 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page :1
DOS File: EF1SB125.MS5
Run Date: April 6, 2009
Run Time: 1:53:50 PM
Duration .: 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: South drain SB125

Geometry: 10 - Cylinder Surface - External Dose Point

XI,

Height
Radius

X
# 1 135.6 cm

4 ft 5.4 in

ource Dimensions
304.8 cm

5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension
5.08 cm

:6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becouerels uCi/cm2

Sb-125 4.3780e-011 1.6198e+000 4.5000e-009
B_/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0272
0.0275
0.031

0.0355
0.117

Activity Fluence Rate
photons/sec MeVtcm 2/sec

No Buildup
2.072e-01 9.146e-81
3.865e-01 1.306e-78
1.342e-01 6.126e-60
6.746e-02 1.713e-45
4.228e-03 2.226e-16

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

2.599e-34
4.960e-34
2.387e-34
1.896e-34
1.239e-14

Exposure Rate
mR/hr

No Buildup
1.217e-82
1.687e-80
5.509e-62
1.043e-47
3.462e-1 9

Exposure Rate
mR/hr

With Buildup
3.459e-36
6.408e-36
2.146e-36
1 .155e-36
1.927e-17
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1SB125.MS5 
RUn Date: April 6, 2009 
RUn Time: 1:53:50 PM 
DUration: 00:00:01 

Date: _-'--____ _ 
By: 

Checked: -------

Energy 
MeV 

0.0272 
0.0275 
0.031 

0.0355 
0.117 

Case Title: Embedded Pipe DCGL 
Description: South drain SB125 

Geometry: 10 - Cylinder Surface - External Dose Point 

X e 
Source Dimensions 

z 

Height 
Radius 

#1 
X 

135.6 em 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 em 10ft 0.0 in 
5.08 em 2.0 in 

Dose Points 
r 

152.4 em 
5 ft 0.0 in 

~ 
22.86 em 

9.0 in 

Shields 
Dimension 
5.08 cin2 

;6 em 
30.48 em 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becauerels uCilcm2 Bg/em' 
Sb-125 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

I2hotons/sec MeV/em'/sec MeV/cm2/sec mRlhr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

2.072e-01 9.146e-81 2.59ge-34 1.217e-82 3.45ge-36 
3.865e-01 1.306e-78 4.960e-34 1.687e-80 6.40Se-36 
1.342e-01 6.126e-60 2.387e-34 5.50ge-62 2:146e-36 
6.746e-02 1.713e-45 1.S96e-34 1.043e-47 1.155e-36 
4.228e-03 2.226e-16 1.23ge-14 3.462e-19 1.927e-17 
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Page :2
DOS File: EF1SB125.MS5
Run Date: April 6, 2009
Run Time: 1:53:50 PM
Duration : 00:00:01

EnermV Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.159 1.129e-03 7.281e-16
0.1726 2.936e-03 3.241e-15
0.1763 1.116e-01 1.408e-13
0.2041 5.226e-03 1.570e-14
0.2081 3.939e-03 1.318e-14
0.2279 2.128e-03 1.172e-14
0.321 6.756e-03 2.095e-13

0.3804 2.423e-02 1.680e-12
0.408 2.946e-03 2.824e-13

0.4279 4.751e-01 5.667e-11
0.4435 4.894e-03 6.872e-13
0.4634 1.677e-01 2.872e-1 1
0.6006 2.879e-01 1.549e-10
0.6066 8.134e-02 4.571e-11
0.6359 1.834e-01 1.262e-10
0.6714 2.936e-02 2.550e-11

Fluence Rate
MeV/cm 2 lsec
With Buildup

4.613e-14
2.056e-1 3
8.920e-1 2
9.574e-1 3
7.974e-13
6.756e-1 3
9.028e-12
6.011 e-1l
9.312e-12
1.765e-09
2.049e-11
8.114e-10
3.158e-09
9.199e-1 0
2.393e-09
4.512e-10

Exposure Rate
mR/hr

No Buildup
1.217e-18
5.527e-1 8
2.414e-16
2.783e-1 7
2.347e-1 7
2.126e-1 7
4.007e-16
3.262e-1 5
5.509e-16
1.108e-13
1.346e-15
5.633e-14
3.024e-1 3
8.917e-14
2.455e-1 3
4.938e-14

Exposure Rate
mRlhr

With Buildup
7.709e-1 7
3.507e-16
1.529e-14
1.697e-1 5
1.420e-1 5
1.225e-15
1.727e-14
1.167e-13
1.817e-14
3.451e-12
4.013e-14
1.591e-12
6.163e-12
1.794e- 12
4.653e-1 2
8.737e-1 3

TOTALS: 2-190e+00 4.408e-1 0 9.608e-09 8.594e-1 3 1.874e-11
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Page :2 
DOS File: EF1SB125.MS5 
Run Date: April 6, 2009 
Run Time: 1:53:50 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm 2 /sec MeV/cm2/sec mR/hr mRlhr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.159 1.12ge-03 7.281e-16 4.613e-14 1.217e-18 7.70ge-17 

0.1726 2.936e-03 3.241e-15 2.056e-13 5.527e-18 3.507e-16 
0.1763 1.116e-01 1.408e-13 8.920e-12 2.414e-16 1.52ge-14 
0.2041 5.226e-03 1.570e-14 9.574e-13 2.783e-17 1.697e-15 
0.2081 3.93ge-03 1.318e-14 7.974e-13 2.347e-17 1.420e-15 
0.2279 2.128e-03 1.172e-14 6.756e-13 2.126e-17 1.225e-15 
0.321 6.756e-03 2.095e-13 9.028e-12 4.007e-16 1.727e-14 

0.3804 2.423e-02 1.680e-12 6.011e-11 3.262e-15 1.167e-13 
0.408 2.946e-03 2.824e-13 9.312e-12 5.50ge-16 1.817e-14 

0.4279 4.751e-01 5.667e-11 1.765e-09 1.108e-13 3.451e-12 
0.4435 4.894e-03 6.872e-13 2.04ge-11 1.346e-15 4.013e-14 
0.4634 1.677e-01 2.872e-11 8.114e-10 5.633e-14 1.591e-12 
0.6006 2.87ge-01 1.54ge-10 3.158e-09 3.024e-13 6.163e-12 
0.6066 8.134e-02 4.571e-11 9.19ge-10 8.917e-14 1.794e-12 
0.6359 1.834e-01 1.262e-10 2.393e-09 2.455e-13 4.653e-12 
0.6714 '2.936e-02 2.550e-11 4.512e-10 4.938e-14 8.737e-13 

TOTALS: 2,190e+00 4.408e-10 9.608e-09 8.594e-13 1.874e-11 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1CS34N.MS5
Run Date: April 6, 2009
Run Time: 1:42:19 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Cs134

Geometry: 10 - Cylinder Surface - External Dose Point
Source Dim

Height 304.8 cm
Radius 5.08 cm

Dose P(
X

ensions

ints
Y
.4 cm
0.0 in

10 ft 0.0 in
2.0 in

22.86 cm
9.0 in

# 1 135.6 cm
4 ft 5.4 in

152
5ft

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension

5.08 cm
2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becouerels pCi/cm2

Cs-1 34 4.3780e-01 1 1.6198e+000 4.5000e-009
Bg/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Enemy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.0318 3.473e-03 3.208e-58
0.0322 6.407e-03 1.543e-56
0.0364 2.332e-03 8.587e-45
0.2769 5.734e-04 8.617e-15
0.4753 2.365e-02 4.543e-12

Results
Fluence Rate
MeV/cm 21sec
With Buildup

6.709e-36
1.286e-35
7.169e-36
4.282e-1 3
1.244e-1 0

Exposure Rate
mR/hr

No Buildup
2.672e-60
1.242e-58
4.879e-47
1.616e-17
8.914e-15

Exposure Rate
mR/hr

With Buildup
5.589e-38
1.035e-37
4.073e-38
8.032e-1 6
2.440e-1 3
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 CS34N.MS5 
Run Date: April 6, 2009 
Run Time: 1:42:19 PM 
Duration : 00:00:01 

Date: ______ _ 
By: 

Checked: -------

Eneray 
MeV 

0.0318 
0.0322 
0.0364 
0.2769 
0.4753 

Case Title: Embedded Pipe DCGL 
Description: North drain Cs134 

Geometry: 10 - Cylinder Surface - External Dose Point 

e X 

z 

Source Dimensions 
Height 
Radius 

#1 
X 

135.6 em 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 em 10 ft 0.0 in 
5.08 em 2.0 in 

Dose Points' 
r 

152.4 em 
5 ft 0.0 in 

Shields 
Dimension Material 

~ 
22.86 cm 

9.0 in 

Density 
5.08 cm2 Concrete 1.8 

.6cm Iron 7.86 
30.48 em Concrete 2.4 

Air 0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becouerels uCi/cm" Sg/cm2 
Cs-1344.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate Exposure Rate EXQosure Rate 

Qhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
No SuilduQ With BuilduQ No SuilduQ With BuilduQ 

3.473e-03 3.208e-58 6.709e-36 2.672e-60 5.58ge-38 
6.407e-03 1.543e-56 1.286e-35 1.242e-58 1.035e-37 
2.332e-03 8.587e-45 7.16ge-36 4.87ge-47 4.073e-38 
5.734e-04 8.617e-15 4.282e-13 1.616e-17 8.032e-16 
2.365e-02 4.543e-12 1.244e-10 8.914e-15 2.440e-13 
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Page : 2
DOS File: EF1CS34N.MS5
Run Date: April 6, 2009
Run Time: 1:42:19 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.5632 1.357e-01 5.526e-11
0.5693 2.499e-01 1.066e-10
0.6047 1.581e+00 8.763e-10
0.7958 1.383e+00 2.457e-09
0.8019 1.414e-01 2.592e-10
1.0386 1.620e-02 8.491e-l1
1.1679 2.916e-02 2.424e-10
1.3652 4.924e-02 7.410e-10

Fluence Rate
MeV/cm 2lsec
With Buildup

1.222e-09
2.326e-09
1.771 e-08
3.506e-08
3.664e-09
8.703e-1 0
2.162e-09
5.538e-09

Exposure Rate
mR/hr

No Buildup
1.082e-1 3
2.087e-1 3
1.71 Oe-12
4.676e-12
4.930e-1 3
1.555e-1 3
4.336e-1 3
1.278e-12

Exposure Rate
mRJhr

With Buildup
2.393e-1 2
4.553e-12
3.454e-1 1
6.673e-1 1
6.968e-1 2
1.594e-12
3.867e-1 2
9.551e-12

TOTALS: 3.622e+00 4.827e-09 6.868e-08 9.072e-1 2 1.304e-10
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Page : 2 
/ DOS File: EF1CS34N.MS5 

Run Date: April 6, 2009 
Run Time: 1:42:19 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate Exgosure Rate Exgosure Rate 
MeV ghotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mRlhr 

No Buildug With Buildug No Buildug With Buildug 
0.5632 1.357e-01 5.526e-11 1.222e-09 1.082e-13 2.393e-12 
0.5693 2.49ge-01 1.066e-10 2.326e-09 2.087e-13 4.553e-12 
0.6047 1.581e+00 8.763e-10 1.771e-08 1.710e-12 3.454e-11 
0.7958 1.383e+00 2.457e-09 3.506e-08 4.676e-12 6.673e-11 
0.8019 1.414e-01 2.592e-10 3.664e-09 4.930e-13 6.968e-12 
1.0386 1.620e-02 8.491e-11 8.703e-10 1.555e-13 1.594e-12 
1.1679 2.916e-02 2.424e-10 2.162e-09 4.336e-13 3.867e-12 
1.3652 4.924e-02 7.41 Oe-1 0 5.538e-09 1.278e-12 9.551e-12 

TOTALS: 3.622e+00 4.827e-09 6.868e-08 9.072e-12 1.304e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1CS134.MS5.
Run Date: April 6, 2009
Run Time: 1:40:24 PM
Duration : 00:00:02

File Ref:
Date:-

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: South drain Cs134

Geometry: 10 - Cylinder Surface - External Dose Point

Xe

PZ

Height
Radius

X
# 1 135.6 cm

4 ft 5.4 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

3urce Dimensions
304.8 cm 10 ft 0.0 in

5.08 cm 2.0 in

Dose Points
Y Z

152.4 cm 22.86 cm
5 ft 0.0 in 9.0 in

Shields
Dimension

5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm 2

Cs-134 4.3780e-011 1.6198e+000 4.5000e-009
Ba/cm 2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Eneray
MeV

0.0318
0.0322
0.0364
0.2769
0.4753

Activity Fluence Rate
ohotons/sec MeV/cm 2/sec

No Buildup
3.473e-03 3.208e-58
6.407e-03 1.543e-56
2.332e-03 8.587e-45
5.734e-04 8.617e-1 5
2.365e-02 4.543e-1 2

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

6.709e-36
1.286e-35
7.169e-36
4.282e-1 3
1.244e-1 0

Exmosure Rate
mR/hr

No Buildup
2.672e-60
1.242e-58
4.879e-47
1.616e-17
8.914e-15

Exoosure Rate
mR/hr

With Buildup
5.589e-38
1.035e-37
4.073e-38
8.032e-16
2.440e-13
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1CS134.MS5 
Run Date: April 6, 2009 
Run Time: 1:40:24 PM 
Duration : 00:00:02 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Eneray: 
MeV 

0.0318 
0.0322 
0.0364 
0.2769 
0.4753 

Case Title: Embedded Pipe DCGL 
Description: South drain Cs134 

Geometry: 10 - Cylinder Surface - External Dose Point 

X $ 
Source Dimensions 

z 

Height 
Radius 

304.8 em 10ft 0.0 in 
5.08 em 2.0 in 

Dose Points 
:f 

#1 135.6 em 
4 ft 5.4 in . 

152.4 em 
5 ft 0.0 in 

Z. 
22.86 em 

9.0 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

Shields 
Dimension 

5.08 em' 
.6 em 

30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies beequerels !.lCi/em' Balem' 
Cs-134 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluenee Rate Exposure Rate Exposure Rate 

ohotons/sec MeV/em 2/see MeV/cm 2/see mRlhr mR/hr 
No BuilduR With BuilduR No BuilduR With Buildul2 

3.473e-03 3.208e-58 6.70ge-36 2.672e-60 5.58ge-38 
6.407e-03 1.543e-56 1.286e-35 1.242e-58 1.035e-37 
2.332e-03 8.587e-45 7.16ge-36 4.87ge-47 4.073e-38 
5.734e-04 8.617e-15 4.282e-13 1.616e-17 8.032e-16 
2.365e-02 4.543e-12 1.244e-10 8.914e-15 2.440e-13 
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Page :2
DOS File EF1CS134.MS5
Run Date: April 6, 2009
Run Time: 1:40:24 PM
Duration : 00:00:02

Energv Activity Fluence Rate
MeV photons/sec MeVtcmZ/sec

No Buildup
0.5632 1.357e-01 5.526e-11
0.5693 2.499e-01 1.066e-10
0.6047 1.581e+00 8.763e-10
0.7958 1.383e+00 2.457e-09
0.8019 1.414e-01 2.592e-10
1.0386 1.620e-02 8.491e-l1
1.1679 2.916e-02 2.424e-10
1.3652 4.924e-02 7.410e-10

TOTALS: 3.622e+00 4.827e-09

Fluence Rate
MeV/cm 2isec
With Buildup

1.222e-09
2.326e-09
1.771 e-08
3.506e-08
3.664e-09
8.703e-10
2.162e-09
5.538e-09

Exposure Rate
mR/hr

No Buildup
1.082e-13
2.087e-1 3
1.71 0e-12
4.676e-1 2
4.930e-1 3
1.555e-1 3
4.336e-1 3
1.278e-12

Exposure Rate
mR/hr

With Buildup
2.393e-12
4.553e-1 2
3.454e-1 1
6.673e-1 1
6.968e-1 2
1.594e-12
3.867e-1 2
9.551e-1 2

6.868e-08 9.072e-1 2 1.304e-10
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Page :2 
DOS File: EF1CS134.MS5 
Run Date: April 6, 2009 
Run Time: 1:40:24 PM 
Duration : 00:00:02 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm'!sec MeV/cm'/sec mR!hr mRlhr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.5632 1.357e-01 5.526e-11 1.222e-09 1.082e-13 2.393e-12 
0.5693 2.49ge-01 1.066e-10 2.326e-09 2.087e-13 4.553e-12 
0.6047 1.581e+00 8.763e-10 1.771e-08 1.710e-12 3.454e-11 
0.7958 1.383e+00 2.457e-09 3.506e-08 4.676e-12 6.673e-11 
0.8019 1.414e-01 2.592e-10 3.664e-09 4.930e-13 6.968e-12 
1.0386 1.620e-02 8.491e-11 8.703e-10 1.555e-13 1.594e-12 
1.1679 2.916e-02 2.424e-10 2.162e-09 4.336e-13 3.867e-12 
1.3652 4.924e-02 7.410e-10 5.538e-09 1.278e-12 9.551e-12 

TOTALS: 3.622e+00 4.827e-09 6.868e-08 9.072e-12 1.304e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1CS37N.MS5
Run Date: April 6, 2009
Run Time: 1:43:21 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Cs137

Geometry: 10 - Cylinder Surface - External Dose Point

0 , .... rl%:

Height
Radius

x
#1 135.6 cm

4 ft 5.4 in

304.8 cm
5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension

5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Nuclide
Ba-1 37m
Cs-1 37

Source Input
Grouping Method : Actual Photon Energies
curies becquerels uCi/cm2

4.1415e-01 1 1.5324e+000 4.2570e-009
4.3780e-01 1 1.6198e+000 4.5000e-009

Bq/cm2

1.5751e-004
1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0318
0.0322
0.0364
0,6616

Activity Fluence Rate
photonslsec MeVlcm 2/sec

No Buildup
3.172e-02 2.931e-57
5.853e-02 1.41 0e-55
2.130e-02 7.845e-44
1.379e+00 1.125e-09

Results
Fluence Rate
MeV/cm 2lsec
With Buildup

6.129e-35
1.1 75e-34
6.549e-35
2.028e-08

Exposure Rate
mRlhr

No Buildup
2.441 e-59
1.1 35e-57
4.457e-46
2.181e-12

Exposure Rate
mR/hr

With Buildup
5.106e-37
9.458e-37
3.721e-37
3.932e-1 1
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1CS37N.MS5 
Run Date: April 6, 2009 
Run Time: 1:43:21 PM 
Duration : 00:00:01 

Date: ______ _ 
By: 

Checked: -------

Energy 
MeV 

0.0318 
0.0322 
0.0364 
0.6616 

Case Title: Embedded Pipe DCGL 
Description: North drain Cs137 

Geometry: 10 - Cylinder Surface - External Dose Point 

() X 
Source Dimensions 

z 

Nuclide 
Ba-137m 
Cs-137 

Activity 

Height 
Radius 

#1 
X 

135.6 em 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 em 10 ft 0.0 in 
5.08 em 2.0 in 

Dose Points 
1: 

152.4 em 
5 ft 0.0 in 

£ 
22.86 em 

9.0 in 

Shields 
Dimension 
5.08 em' 

.6em 
30.48 em 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
curies becguerels !-lCi/em' 

4.1415e-011 1.5324e+000 4.2570e-009 
4.3780e-011 1.6198e+000 4.5000e-009 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 

Sg/cm' 
1.5751e-004 
1.6650e-004 

Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
Qhotons/sec MeV/cm'/see MeV/cm2!sec mR/hr mR!hr 

No BuilduQ With BuilduQ No BuilduQ With SuilduQ 
3.172e-02 2.931e-57 6.12ge-35 2.441e-59 5.106e-37 
5.853e-02 1.410e-55 1.175e-34 1.135e-57 9.458e-37 
2.130e-02 7.845e-44 6.54ge-35 4.457e-46 3.721e-37 
1.37ge+00 1.125e-09 2.028e-08 2.181e-12 3.932e-11 
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Page : 2
DOS File : EF1CS37N.MS5
Run Date: April 6, 2009
Run Time: 1:43:21 PM
Duration : 00:00:01

Energy
MeV

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup

Fluence Rate
MeV/cm 2 lsec
With Buildup

Exposure Rate
mR/hr

No Buildup

Exposure Rate
mRJhr

With Buildup

TOTALS: 1.490e+00 1.125e-09 2.028e-08 2.181 e-12 3.932e-1 1

76

Technical Based Document 

Page : 2 
DOS File: EF1CS37N.MS5 
Run Date: April 6, 2009 
Run Time: 1 :43:21 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

1.490e+00 

Fluence Rate 
MeV/cm2/sec 
No Buildup 

1.125e-09 

Fluence Rate 
MeV/cm2Jsec 
With Buildup 

2.028e-08 

76 

Exposure Rate 
mR/hr 

No Buildup 

2.181e-12 

NSEF-09-0025 

Exposure Rate 
mRlhr 

With Buildup 

3.932e-11 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: EF1CS137.MS5
Run Date: April 6, 2009
Run Time: 1:41:24 PM
Duration : 00:00:01

File Ref:
Date:-

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: South drain Cs137

Geometry: 10 - Cylinder Surface - External Dose Point

XI

Height
Radius

$c)urce Dimensions
304.8 cm

5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in
•z

X
# 1 135.6 cm

4 ft 5.4 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension
5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Nuclide
Ba- 137m
Cs-1 37

Source Input
Grouping Method : Actual Photon Energies
curies becquerels pCi/cm

2

4.1415e-011 1.5324e+000 4.2570e-009
4.3780e-01 1 1.6198e+000 4.5000e-009

Bq/cm
2

1.5751e-004
1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.0318 3.172e-02 2.931e-57
0.0322 5.853e-02 1.41Oe-55
0.0364 2.130e-02 7.845e-44
0.6616 1.379e+00 1.125e-09

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

6.129e-35
1 .175e-34
6.549e-35
2.028e-08

Exposure Rate
mR/hr

No Buildup
2.441e-59
1.135e-57
4.457e-46
2.181e-12

Exposure Rate
mR/hr

With Buildup
5.1 06e-37
9.458e-37
3.721e-37
3.932e-1 1
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Page : 1 
DOS File: EF1CS137.MS5 
Run Date: April 6, 2009 
Run Time: 1:41:24 PM 
Duration : 00:00:01 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

Case Title: Embedded Pipe DCGL 
Description: South drain Cs137 

File Ref: ______ _ 
Date: ______ _ 

By: 
Checked: -------

Geometry: 10 - Cylinder Surface - External Dose Point 

Energy 
MeV 

0.0318 
0.0322 
0.0364 
0.6616 

X 4} 
Source Dimensions 

Nuclide 
Ba-137m 
Cs-137 

Activity 

z 

Height 
Radius 

#1 
X 

135.6 cm 
4 ft 5.4 in 

Shield Name 
CyL Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 cm 10 ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y 

152.4 cm 
5 ft 0.0 in 

f. 
22.86 cm 

9.0 in 

Shields 
Dimension 
5.08 cm' 

.6cm 
30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
curies becguerels !.lCi/cm' 

4.1415e-011 1.5324e+000 4.2570e-009 
4.3780e-011 1.6198e+000 4.5000e-009 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 

Bg/cm' 
1.5751e-004 
1.6650e-004 

Fluence Rate Fluence Rate Ex~osure Rate Ex~osure Rate 
Qhotons/sec MeV/cm'/sec MeV/cm2/sec mR/hr mR/hr 

No Buildu~ With Buildu~ No Buildu~ With Buildu~ 
3.172e-02 2.931e-57 6.12ge-35 2.441e-59 5.106e-37 
5.853e-02 1.410e-55 1.175e-34 1.135e-57 9.458e-37 
2.130e-02 7.845e-44 6.54ge-35 4.457e-46 3.721e-37 
1.37ge+00 1.125e-09 2.028e-08 2.181e-12 3.932e-11 
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Page : 2
DOS File: EF1CS137.MS5
Run Date: April 6, 2009
Run Time: 1:41:24 PM
Duration : 00:00:01

Energy
MeV

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup

Fluence Rate
MeV/cm 2/sec
With Buildup

Exposure Rate
mR/hr

No Buildup

Exposure Rate
mRlhr

With Buildup

TOTALS: 1.490e+00 1.125e-09 2.028e-08 2.181 e-12 3.932e-1 1

78

Technical Based Document 

Page : 2 
DOS File: EF1CS137.MS5 
Run Date: April 6, 2009 
Run Time: 1:41:24 PM 
Duration : 00:00:01 

TOTALS: 

Activity 
photons/sec 

1.490e+00 

Fluence Rate 
MeV/cm 2fsec 
No Buildup 

1.125e-09 

Fluence Rate 
MeV/cm2/sec 
With Buildup 

2.028e-08 

78 

Exposure Rate 
mR/hr 

No Buildup 

2.181e-12 

NSEF-09-002S 

Exposure Rate 
mRlhr 

With Buildup 

3.932e-11 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1EU52N.MS5
Run Date: April 6, 2009
Run Time: 1:47:21 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Eu152

Geometry: 10 - Cylinder Surface - External Dose Point

Xi So
Height
Radius

X
# 1 135.6 cm

ZA_ 4 ft 5.4 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library : Grove
Nuclide curies becquerels uCi/cm 2

Eu-1 52 4.3780e-011 1.6198e+000 4.5000e-00

urce Dimensions
304.8 cm

5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shields
Dimension
5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Bo/cm2

9 1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.04

Activity Fluence Rate
photons/sec MeV/cm 2!sec

No Buildup
9.584e-01 2.196e-35

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

4.121 e-33

Exoosure Rate
mR/hr

No Buildup
9.713e-38

Exposure Rate
mR/hr

With Buildup
1.823e-35
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 EU52N.MS5 
Run Date: April 6, 2009 
Run Time: 1:47:21 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.04 

Case Title: Embedded Pipe DCGL 
Description: North drain Eu152 

Geometry: 10 - Cylinder Surface - External Dose Point 

@ X 

z 

Source Dimensions 
Height 
Radius 

#1 
X 

135.6 cm 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 
Grouping Method: Standard Indices 

Number of Groups: 25 
Lower Energy Cutoff: 0.015 
Photons < 0.015: Excluded 

Library: Grove 

304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y 

152.4 cm 
5 ft 0.0 in 

£ 
22.86 cm 

9.0 in 

Shields 
Dimension 
5.08 cm' 

.6cm 
30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Nuclide curies becguerels wCi/cm' Bg/cm2 
1.6650e-004 Eu-152 4.3780e-011 1.6198e+000 4.5000e-009 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate Exposure Rate Ex~osure Rate 

Rhotons/sec MeV/cm 2/sec MeV/cm 2/sec mR/hr mRlhr 
No Buildu~ With Buildu~ No Buildup With Buildu~ 

9.584e-01 2.196e-35 4.121e-33 9.7138-38 1.823e-35 
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Page : 2
DOS File : EF1EU52N.MS5
Run Date: April 6, 2009
Run Time: 1:47:21 PM
Duration : 00:00:01

Energy
MeV

0.05
0.1
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
2.397e-01 1.031e-25
4.606e-01 3.976e-15
1.214e-01 3.245e-13
4.380e-01 9.778e-12
1.018e-01 8.906e-12
9.137e-03 2.201e-12
6.869e-02 3.681e-1 1
2.884e-01 5.235e-10
6.931e-01 3.123e-09
3.758e-01 7.983e-09

Fluence Rate
MeV/cm 2/sec
With Buildup

9.388e-25
1.860e-13
1.995e-11
4.509e-10
3.006e-1 0
5.655e-1 1
7.512e-10
7.421 e-09
3.352e-08
5.395e-08

Exposure Rate
mR/hr

No Buildup
2.747e-28
6.083e-1 8
5.727e-16
1.855e-14
1.735e-14
4.319e-15
7.185e-14
9.957e-1 3
5.757e-1 2
1.343e-1 1

Exposure Rate
mR/hr

With Buildup
2.501 e-27
2.846e-16
3.521e-14
8.553e-1 3
5.858e-1 3
1.110e-13
1.466e-1 2
1.412e-1 1
6.179e-1 1
9.076e-1 1

TOTALS: 3.755e+00 1.169e-08 9.647e-08 2.030e-1 1 1.697e-10
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Page :2 
DOS File: EF1 EU52N.MS5 
Run Date: April 6, 2009 
Run Time: 1:47:21 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm'/sec MeV/cm'/sec mR/hr mRlhr 

No BLiilduQ With BuilduQ No BuilduQ With BuilduQ 
0.05 2.397e-01 1.031e-25 9.388e-25 2.747e-28 2.501e-27 
0.1 4.606e-01 3.976e-15 1.860e-13 6.083e-18 2.846e-16 
0.2 1.214e-01 3.245e-13 1.995e-11 5.727e-16 3.521e-14 
0.3 4.380e-01 9.778e-12 4.50ge-10 1.855e-14 8.553e-13 
OA 1.018e-01 8.906e-12 3.006e-10 1.735e-14 5.858e-13 
0.5 9.137e-03 2.201e-12 5.655e-11 4.31ge-15 1.110e-13 
0.6 6.86ge-02 3.681e-11 7.512e-10 7.185e-14 1.466e-12 
0.8 2.884e-01 5.235e-10 7A21e-09 9.957e-13 1.412e-11 
1.0 6.931e-01 3.123e-09 3.352e-08 5.757e-12 6.17ge-11 
1.5 3.758e-01 7.983e-09 5.395e-08 1.343e-11 9.076e-11 

TOTALS: 3.755e+00 1.16ge-08 9.647e-08 2.030e-11 1.697e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1EU152.MS5
Run Date: April 6, 2009
Run Time: 1:44:14 PM
Duration : 00:00:01

File Ref:-
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: South drain Eu152

Geometry: 10 - Cylinder Surface - External Dose Point

XI

Height
Radius

X
# 1 135.6 cm

4 ft 5.4 in

)urce Dimensions
304.8 cm
5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide curies becquerels uCi/cm 2

Eu-152 4.3780e-011 1.6198e+000 4.5000e-00!

Shields
)imension
5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

9
B_/cm 2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.04

Activity
photons/sec

9.584e-01

Fluence Rate
MeV/cm 2/sec
No Buildup
2.196e-35

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

4.121 e-33

Exposure Rate
mR/hr

No Buildup
9.713e-38

Exposure Rate
mR/hr

With Buildup
1.823e-35
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Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 EU152.MS5 
Run Date: April 6, 2009 
Run Time: 1:44:14 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.04 

Nuclide 
Eu-152 

Activity 

Case Title: Embedded Pipe DCGL 
Description: South drain Eu152 

Geometry: 10 - Cylinder Surface - External Dose Point 

X 0 
Source Dimensions 

Height 
Radius 

304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

#1 

z 

X 
135.6 em 
4 ft 5.4 in 

Dose Points 
r 

152.4 cm 
5 ft 0.0 in 

Shields 
Dimension Material 

£ 
22.86 em 

9.0 in 

Density Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

5.08 em2 Concrete 1.8 
.6 em Iron 

30.48 em Concrete 

Source Input 
Grouping Method: Standard Indices 

Number of Groups: 25 
Lower Energy Cutoff: 0.015 
Photons < 0.015: Excluded 

curies 
4.3780e-011 

Library: Grove 
beeguerels 

1.6198e+000 

Buildup 

wCi/em2 
4.5000e-009 

The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 

Air 

Bg/cm2 
1.6650e-004 

7.86 
2.4 
0.00122 

Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
Qhotons/sec MeV/em'/sec MeV/cm2/sec mR/hr mRlhr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
9.584e-01 2.196e-35 4.121e-33 9.713e-38 1.823e-35 

81 
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Page : 2
DOS File: EF1EU152MS5
Run Date: April 6, 2009
Run Time: 1:44:14 PM
Duration : 00:00:01

Energy
MeV

0.05
0.1
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5

Activity Fluence Rate
photons/sec MeVlcm 2/sec

No Buildup
2.397e-01 1.031e-25
4.606e-01 3.976e-15
1.214e-01 3.245e-1 3
4.380e-01 9.778e-12
1.018e-01 8.906e-12
9.137e-03 2.201e-12
6.869e-02 3.681e-1 1
2.884e-01 5.235e-10
6.931e-01 3.123e-09
3.758e-01 7.983e-09

Fluence Rate
MeV/cm 2/sec
With Buildup

9.388e-25
1.860e-1 3
1.995e-11
4.509e-10
3.006e-1 0
5.655e-1 1
7.512e-1 0
7.421 e-09
3.352e-08
5.395e-08

Exposure Rate
mR/hr

No Buildup
2.747e-28
6.083e-1 8
5.727e-16
1.855e-14
1.735e-14
4.319e-15
7.185e-14
9.957e-1 3
5.757e-1 2
1.343e-1 I

Exposure Rate
mR/hr

With Buildup
2.501e-27
2.846e-16
3.521e-14
8.553e-1 3
5.858e-1 3
1.110e-13
1.466e-12
1.412e-1 1
6.179e-1 1
9,076e-1 1

TOTALS: 3.755e+00 1.169e-08 9.647e-08 2.030e-1 1 1.697e-10
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Page :2 
DOS File: EF1EU152.MS5 
Run Date: April 6, 2009 
Run Time: 1:44:14 PM 
Duration : 00:00:01 

Energ¥ Activit'{ Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm2/sec MeV/cm'/sec mR/hr mRlhr 

No BuilduQ With Buildul2 No Buildul2 With BuilduQ 
0.05 2.397e-01 1.031e-25 9.388e-25 2.747e-28 2.501e-27 
0.1 4.606e-01 3.976e-15 1.860e-13 6.083e-18 2.846e-16 
0.2 1.214e-01 3.245e-13 1.995e-11 5.727e-16 3.521e-14 
0.3 4.380e-01 9.778e-12 4.50ge-10 1.855e-14 8.553e-13 
0.4 1.018e-01 8.906e-12 3.006e-10 1.735e-14 5.858e-13 
0.5 9.137e-03 2.201e-12 5.655e-11 4.31ge-15 1.110e-13 
0.6 6.86ge-02 3.681e-11 7.512e-10 7.185e-14 1.466e-12 
0.8 2.884e-01 5.235e-10 7.421e-09 9.957e-13 1.412e-11 
1.0 6.931e-01 3.123e-09 3.352e-08 5.757e-12 6.17ge-11 
1.5 3.758e-01 7.983e-09 5.395e-08 1.343e-11 9.076e-11 

TOTALS: 3.755e+00 1.16ge-08 9.647e-08 2.030e-11 1.697e-10 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File: EF1EU54N.MS5
Run Date: April 6, 2009
Run Time: 1:48:26 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Eu154

Geometry: 10 - Cylinder Surface - External Dose Point
X

I ý ý, , A,

Z-Lý

Height
Radius

X
# 1 •135.6 cm

4 ft 5.4 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

304.8 cm
5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shields
Dimension

5.08 cm2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015: Excluded

Library : Grove
Nuclide curies becquerels _uCi/cm 2

Eu-1 54 4.3780e-01 1 1.6198e+000 4.5000e-009
Ba/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.04 3.297e-01 7.554e-36

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.418e-33

Exposure Rate
mR/hr

No Buildup
3.34le-38

Exposure Rate
mR/hr

With Buildup
6.269e-36
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 EU54N.MS5 
Run Date: April 6, 2009 
Run Time: 1 :48:26 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.04 

Case Title: Embedded Pipe DCGL 
Description: North drain Eu154 

Geometry: 10 - Cylinder Surface - External Dose Point 
<I> X . 

Source Dimensions 

Nuclide 
Eu-154 

z 

Activity 

Height 
Radius 

#1 
X 

.135.6 cm 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 
Grouping Method: Standard Indices 

Number of Groups: 25 
Lower Energy Cutoff: 0.015 
Photons < 0.015: Excluded 

304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y. 

152.4 cm 
5 ft 0.0 in 

~ 
22.86 cm 

9.0 in 

Shields 
Dimension 
5.08 cm' 

.6 cm 
30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

curies 
4.3780e-011 

Library: Grove 
becguerels 

1.6198e+000 
WCi/cm' 

4.5000e-009 
Bg/cm2 

1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Fluence Rate Fluence Rate Exgosure Rate Exgosure Rate 

Rhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mRlhr 
No BuilduR With BuilduR No Buildug With BuilduR 

3.297e-01 7.554e-36 1.418e-33 3.341e-38 6.26ge-36 
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Page : 2
DOS File: EF1EU54N.MS5
Run Date: April 6, 2009
Run Time: 1:48:26 PM
Duration : 00:00:01

Energy Activity Fluence Rate
MeV photons/sec MeV/cm 2/sec

No Buildup
0.05 8.374e-02 3.603e-26
0.1 6.555e-01 5.659e-15
0.2 1.106e-01 2.957e-13
0.4 1.156e-02 1.011e-12
0.5 3.507e-03 8.447e-13
0.6 1.307e-01 7.002e-11
0.8 6.317e-01 1.147e-09
1.0 4.983e-01 2.246e-09
1.5 6.321 e-01 1.343e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

3.280e-25
2.647e-1 3
1.8 18e-11
3.413e-1 1
2.171 e-1l
1.429e-09
1.625e-08
2.41 Oe-08
9.074e-08

Exposure Rate
mR/hr

No Buildup
9.599e-29
8.657e-1 8
5.220e-16
1.970e-15
1.658e-1 5
1 .367e-1 3
2.18le-12
4.139e-12
2.259e-1 1

Exposure Rate
mR/hr

With Buildup
8.738e-28
4.050e-1 6
3.209e-14
6.650e-1 4
4.261e-14
2.789e-1 2
3.092e-1 1
4.442e-1 1
1.527e-10

TOTALS: 3.087e+00 1.689e-08 1.326e-07 2.905e-1 1 2.309e-1 0
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Page :2 
DOS File: EF1 EU54N.MS5 
Run Date: April 6, 2009 
Run Time: 1:48:26 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm'!sec MeV/cm'/sec mR!hr mRlhr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.05 8.374e-02 3.603e-26 3.280e-25 9.59ge-29 8.738e-28 
0.1 6.555e-01 5.65ge-15 2.647e-13 8.657e-18 4.050e-16 
0.2 1.106e-01 2.957e-13 1.818e-11 5.220e-16 3.20ge-14 
0.4 1.156e"02 1.011e-12 3.413e-11 1.970e-15 6.650e-14 
0.5 3.507e-03 8.447e-13 2.171e-11 1.658e-15 4.261e-14 
0.6 1.307e-01 7.002e-11 1.42ge-09 1.367e-13 2.78ge-12 
0.8 6.317e-01 1.147e-09 1.625e-08 2.181e-12 3.092e-11 
1.0 4.983e-01 2.246e-09 2.410e-08 4.13ge-12 4.442e-11 
1.5 6.321e-01 1.343e-08 9.074e-08 2.25ge-11 1.527e-10 

TOTALS: 3.087e+00 1.68ge-08 1.326e-07 2.905e-11 2.30ge-10 

84 



,I ,

Technical Based Document NSEF-09-0025
Technical Based Document NSEF-09-0025

MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File -EFlEU154.MS5
Run Date: April 6, 2009
Run Time: 1:45:39 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked: _________

Case Title: Embedded Pipe DCGL
Description: South drain Eu154

Geometry: 10 - Cylinder Surface - External Dose Point
Source Dim

ensions
Height
Radius

3U4.8 cm
5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

X
# 1 135.6 cm

4 ft 5.4 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff: 0.015
Photons < 0.015 : Excluded

Library : Grove
Nuclide curies becquerels uCi/cm 2

Eu-1 54 4.3780e-01 1 1.6198e+000 4.5000e-00

Shields
Dimension
5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Biq/cm2
9 1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.04

Activity Fluence Rate
photonsisec MeV/cm 2/sec

No Buildup
3.297e-01 7.554e-36

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

1.418e-33

Exposure Rate
mR/hr

No Buildup
3.341e-38

Exoosure Rate
mR/hr

With Buildup
6.269e-36

85

Technical Based Document NSEF-09-0025 

Page : 1 

MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1EU154.MS5 
Run Date: April 6, 2009 
Run Time: 1:45:39 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ______ _ 

Energy 
MeV 

0.04 

Nuclide 
Eu-154 

Activity 

Case Title: Embedded Pipe DCGL 
Description: South drain Eu154 

Geometry: 10 - Cylinder Surface - External Dose Point 

X e 
Source Dimensions 

Height 
Radius 

304.8 cm 10ft 0.0 in 
5.08 cm 2.0 in 

#1 
X 

135.6 cm 
4 ft 5.4 in 

Dose Points 
y 

152.4 em 
5 ft 0.0 in 

Shields 
Dimension Material 

~ 
22.86 em 

9.0 in 

Density Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

5.08 cm2 Concrete 1.8 
.6cm Iron 

30.48 cm Concrete 

Source Input 
Grouping Method: Standard Indices 

Number of Groups: 25 
Lower Energy Cutoff: 0.015 
Photons < 0.015: Excluded 

curies 
4.3780e-011 

Library: Grove 
becguerels 

1.6198e+000 

Buildup 

uCilcm2 

4.5000e-009 

The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 

Air 

Bg!cm2 
1.6650e-004 

7.86 
2.4 
0.00122 

Fluence Rate Fluence Rate EXQosure Rate Exposure Rate 
Qhotons/sec MeV!cm2!see MeV/cm2!sec mR!hr mR/hr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
3.297e-01 7.554e-36 1.418e-33 3.341e-38 6.26ge-36 
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Page : 2
DOS File: EF1EU154.MS5
Run Date: April 6, 2009
Run Time: 1:45:39 PM
Duration : 00:00:01

Energy
MeV

0.05
0.1
0.2
0.4
0.5
0.6
0.8
1.0
1.5

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
8.374e-02 3.603e-26
6.555e-01 5.659e-15
1.106e-01 2.957e-1 3
1.156e-02 1.011e-12
3.507e-03 8.447e-1 3
1.307e-01 7.002e-1 1
6.317e-01 1.147e-09
4.983e-01 2.246e-09
6.321e-01 1.343e-08

Fluence Rate
MeV/cm 2/sec
With Buildup

3.280e-25
2.647e-1 3
1.818e-1 1
3.413e-1 1
2.171e-1 1
1.429e-09
1.625e-08
2.41 Oe-08
9.074e-08

Exposure Rate
mR/hr

No Buildup
9.599e-29
8.657e-1 8
5.220e-16
1.970e-15
1.658e-1 5
1.367e-1 3
2.181e-12
4.139e-1 2
2.259e-1 1

Exposure Rate
mFlhr

With Buildup
8.738e-28
4.050e-1 6
3.209e-14
6.650e-1 4
4.261e-14
2.789e-1 2
3.092e-1 1
4.442e-1 1
1.527e-1 0

TOTALS: 3.087e+00 1.689e-08 1.326e-07 2.905e-1 1 2.309e-1 0
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Page :2 
DOS File: EF1EU154.MS5 
Run Date: April 6, 2009 
Run Time: 1 :45:39 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mRlhr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.05 8.374e-02 3.603e-26 3.280e-25 9.59ge-29 8.738e-28 
0.1 6.555e-01 5.65ge-15 2.647e-13 8.657e-18 4.050e-16 
0.2 1.106e-01 2.957e-13 1.818e-11 5.220e-16 3.20ge-14 
0.4 1.156e-02 1.011e-12 3.413e-11 1.970e-15 6.650e-14 
0.5 3.507e-03 8.447e-13 2.171e-11 1.658e-15 4.261e-14 
0.6 1.307e-01 7.002e-11 1.42ge-09 1.367e-13 2.78ge-12 
0.8 6.317e-01 1.147e-09 1.625e-08 2.181e-12 3.092e-11 
1.0 4.983e-01 2.246e-09 2.410e-08 4.13ge-12 4.442e-11 
1.5 6.321e-01 1.343e-08 9.074e-08 2.25ge-11 1.527e-10 

TOTALS: 3.087e+00 1.68ge-08 1.326e-07 2.905e-11 2.30ge-10 

86 



j i •

Technical Based Document NSEF-09-0025
Technical Based Document NSEF-09-0025

MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page :1
DOS File: EF1EU55N.MS5
Run Date: April 6, 2009
Run Time: 1:49:24 PM
Duration : 00:00:01

File Ref:
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: North drain Eu155

Geometry: 10 - Cylinder Surface - External Dose Point
X

0 1 nhIrq a n;,mAnt~sno-

Height
Radius

x
# 1 135.6 cm

4 ft 5.4 in

304.8 cm
5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension

5.08 cm2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels QCi/cm2

Eu-1 55 4.3780e-01 1 1.6198e+000 4.5000e-009
Bp/cm2

1 .6650e-004

,Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0265
0.0423
0.043

0.0453
0.0487

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
5.155e-03 1.589e-87
1.048e-01 4.158e-33
1-888e-01 5.134e-32
2.092e-02 1.613e-30
7.458e-02 4.064e-27

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

6.11 Oe-36
2.008e-32
2.576e-31
9.876e-30
3.331 e-26

Exposure Rate
mR/hr

No Buildup
2.288e-89
1.599e-35
1.899e-34
5.286e-33
1.141e-29

Exposure Rate
mR/hr

With Buildup
8.796e-38
7.72le-35
9.526e-34
3.236e-32
9.349e-29
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 EU55N.MS5 
Run Date: April 6, 2009 
Run Time: 1 :49:24 PM 
Duration : 00:00:01 

Date: ______ _ 
By: _____ _ 

Checked: ____ ---,-__ 

Energy 
MeV 

0.0265 
0.0423 
0.043 

0.0453 
0.0487 

Case Title: Embedded Pipe DCGL 
Description: North drain Eu155 

Geometry: 10 - Cylinder Surface - External Dose Point 

• X 

z 

Source Dimensions 
Height 
Radius 

#1 
X 

135.6 cm 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 cm 10 ft 0.0 in 
5.08 cm 2.0 in 

Dose Points 
y 

152.4 cm 
5 ft 0.0 in 

b 
22.86 cm 

9.0 in 

Shields 
Dimension 
5.08 cm' 

.6cm 
30.48 cm 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becquerels \lCi/cm2 Bq/cm2 
Eu-155 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

'Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 

Qhotons/sec MeV/cm2/sec MeV/cm2/sec mRlhr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

5.155e-03 1.58ge-87 6.110e-36 2.288e-89 8.796e-38 
1.048e-01 4.158e-33 2.008e-32 1.59ge-35 7.721e-35 
1.888e-01 5.134e-32 2.576e-31 1.89ge-34 9.526e-34 
2.092e-02 1.613e-30 9.876e-30 5.286e-33 3.236e-32 
7.458e-02 4.064e-27 3.331e-26 1.141e-29 9.34ge-29 
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Page : 2
DOS File : EF1EU55N.MS5
Run Date: April 6, 2009
Run Time: 1:49:24 PM
Duration : 00:00:01

Energv
MeV

0.06
0.0693
0.0861
0.0865
0.1053

Activity
photons/sec

1.802e-02
2.989e-03
2.453e-03
5.005e-01
3.349e-01

Fluence Rate
MeV/cm 2/sec
No Buildup
3.691 e-22
1.382e-20
2.037e-1 8
4.602e-1 6
5.567e-1 5

Fluence Rate
MeV/cm 2/sec
With Buildup

5.997e-21
3.160e-19
7.328e-1 7
1.674e-14
2.789e-1 3

Exposure Rate
mR/hr

No Buildup
7.329e-25
2.372e-23
3.155e-21
7.120e-19
8.540e-1 8

Exposure Rate
mR/hr

With Buildup
1.191e-23
5.422e-22
1.135e-19
2.590e-1 7
4.279e-16

TOTALS: 1.253e+00 6.029e-1 5 2.957e-13 9.256e-1 8 4.539e-16
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Page :2 
DOS File: EF1 EU55N.MS5 
Run Date: April 6, 2009 
Run Time: 1 :49:24 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mRlhr 

No BuilduQ With Buildug No Buildug With BuilduQ 
0.06 1.802e-02 3.691e-22 5.997e-21 7.32ge-25 1.191e-23 

0.0693 2.98ge-03 1.382e-20 3.160e-19 2.372e-23 5.422e-22 
0.0861 2.453e-03 2.037e-18 7.328e-17 3.155e-21 1.135e-19 
0.0865 5.005e-01 4.602e-16 1.674e-14 7.120e-19 2.590e-17 
0.1053 3.34ge-01 5.567e-15 2.78ge-13 8.540e-18 4.27ge-16 

TOTALS: 1.253e+00 6.02ge-15 2.957e-13 9.256e-18 4.53ge-16 
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MicroShield v5.05 (5.05-00566)
Detroit Edison Co.

Page : 1
DOS File : EF1EU155.MS5
Run Date: April 6, 2009
Run Time: 1:46:26 PM
Duration : 00:00:01

File Ref:_
Date:

By:
Checked:

Case Title: Embedded Pipe DCGL
Description: South drain Eu155

Geometry: 10 - Cylinder Surface - External Dose Point
X _

Height
Radius

X
# 1 135.6 cm

4 ft 5.4 ifn

)urce Dimensions
304.8 cm

5.08 cm

Dose Points
Y

152.4 cm
5 ft 0.0 in

10 ft 0.0 in
2.0 in

z
22.86 cm

9.0 in

Shield Name
Cyl. Core
Transition
Shield 2
Air Gap

Shields
Dimension

5.08 cm 2

.6 cm
30.48 cm

Material
Concrete

Iron
Concrete

Air

Density
1.8
7.86
2.4
0.00122

Source Input
Grouping Method : Actual Photon Energies

Nuclide curies becquerels uCi/cm7
Eu-1 55 4.3780e-01 1 1.6198e+000 4.5000e-009

BQ/cm2

1.6650e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Y Direction (axial)
Circumferential

20
20

Energy
MeV

0.0265
0.0423
0.043

0.0453
0.0487

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
5.155e-03 1.589e-87
1.048e-01 4.158e-33
1.888e-01 5.134e-32
2.092e-02 1.613e-30
7.458e-02 4.064e-27

Results
Fluence Rate
MeV/cm 2/sec
With Buildup

6.11 Oe-36
2.008e-32
2.576e-31
9.876e-30
3.331 e-26

Exposure Rate
mR/hr

No Buildup
2.288e-89
1.599e-35
1.899e-34
5.286e-33
1.141e-29

Exoosure Rate
mR/hr

With Buildup
8.796e-38
7.721e-35
9.526e-34
3.236e-32
9.349e-29

4
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MicroShield v5.05 (5.05-00566) 
Detroit Edison Co. 

File Ref: ______ _ 
DOS File: EF1 EU155.MS5 
Run Date: April 6, 2009 
Run Time: 1:46:26 PM 
Duration : 00:00:01 

Date: ______ _ 
By: 

Checked: -------

Energy 
MeV 

0.0265 
0.0423 
0.043 

0.0453 
0.0487 

Case Title: Embedded Pipe DCGL 
, Description: South drain Eu155 

Geometry: 10 - Cylinder Surface - External Dose Point 

X e 
Source Dimensions 

z 

Height 
Radius 

#1 
X 

135.6 em 
4 ft 5.4 in 

Shield Name 
Cyl. Core 
Transition 
Shield 2 
Air Gap 

Source Input 

304.8 em 10 ft 0.0 in 
5.08 em 2.0 in 

Dose Points 
:f 

152.4 em 
5 ft 0.0 in 

f. 
22.86 em 

9.0 in' 

Shields 
Dimension 
5.08 cm2 

.6 em 
30.48 em 

Material 
Concrete 

Iron 
Concrete 

Air 

Density 
1.8 
7.86 
2.4 
0.00122 

Grouping Method: Actual Photon Energies 
Nuclide curies becquerels uCilcm2 Bq/cm2 
Eu-155 4.3780e-011 1.6198e+000 4.5000e-009 1.6650e-004 

Buildup 
The material reference is : Shield 2 

Integration Parameters 
Y Direction (axial) 20 
Circumferential 20 

Results 
Activity Fluence Rate Fluence Rate EXQosure Rate Exoosure Rate 

Qhotons/sec MeV/em 2/sec MeV/cm2/sec mR/hr mR/hr 
No BuilduQ With BuilduQ No BuilduQ With BuilduQ 

5.155e-03 1.58ge-87 6.110e-36 2.288e-89 8.796e-38 
1.048e-01 4.158e-33 2.008e-32 1.59ge-35 7.721e-35 
1.888e-01 5.134e-32 2.576e-31 1.89ge-34 9.526e-34 
2.092e-02 1.613e-30 9.876e-30 5.286e-33 3.236e-32 
7.458e-02 4.064e-27 3.331e-26 1.141e-29 9.34ge-29 
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Technical Based Document NSEF-09-0025

Page : 2
DOS File: EF1EU155.MS5
Run Date: April 6, 2009
Run Time: 1:46:26 PM
Duration : 00:00:01

Energy
MeV

0.06
0.0693
0.0861
0.0865
0.1053

Activity Fluence Rate
photons/sec MeV/cm 2/sec

No Buildup
1.802e-02 3.691e-22
2.989e-03 1.382e-20
2.453e-03 2.037e-18
5.005e-01 4.602e-16
3.349e-01 5.567e-15

Fluence Rate
MeV/cm 2/sec
With Buildup

5.997e-21
3.160e-19
7.328e-1 7
1.674e-14
2.789e-1 3

Exposure Rate
mR/hr

No Buildup
7.329e-25
2.372e-23
3.155e-21
7.120e-19
8.540e-18

Exposure Rate
mRlhr

With Buildup
1.191e-23
5.422e-22
1.135e-19
2.590e-1 7
4.279e-16

TOTALS: 1.253e+00 6.029e-1 5 2.957e-1 3 9.256e-1 8 4.539e-16
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Page :2 
DOS File: EF1EU155.MS5 
Run Date: April 6, 2009 
Run Time: 1 :46:26 PM 
Duration : 00:00:01 

Energy Activity Fluence Rate Fluence Rate EXQosure Rate EXQosure Rate 
MeV Qhotons/sec MeV/cm2/sec MeV/cm2/sec mR/hr mRlhr 

No BuilduQ With BuilduQ No BuilduQ With BuilduQ 
0.06 1.802e-02 3.691e-22 5.997e-21 7.32ge-25 1.191e-23 

0.0693 2.98ge-03 1.382e-20 3.160e-19 2.372e-23 5.422e-22 
0.0861 2.453e-03 2.037e-18 7.328e-17 3.155e-21 1.135e-19 
0.0865 5.005e-01 4.602e-16 1.674e-14 7.120e-19 2.590e-17 
0.1053 3.34ge-01 5.567e-15 2.78ge-13 8.540e-18 4.27ge-16 

TOTALS: 1.253e+00 6.02ge-15 2.957e-13 9.256e-18 4.53ge-16 
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September 25, 1987
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U. S. NMclear Regulatory Comission
Attn: Document Control Desk
Washington, D. C. 20555

References: 1) Enrico Fetmi Atomic Power Plant, Unit 1
Docket No 50-16 "
NYC License No. DPR-9

2) Letter Detroit Edison to NIC, "Amendment Request gar
Extension of 'Possession Only License for Fermi 1,•
NE-85-0714, dated May 17, 1985

3) Lettez NRX to Detroit Edison, "Request for Additional
Information - Enrico Fermi Atomic Power Plant, Unit
No. 1," dated December 2,. 1986

4) Letter Detroit Edison to NM-, "Submitt2. of
Environnental Information for Fermi l," W-67-0051,
dated May 5, 1987

Subject: Transmittal of "Supplemental Environu'e';tal Info.mnation
Enrico Fermi Atomic Power Plant. Unit I"

Enclosed are five (5) copies of the subject report; the remaining
thirty-three (33) copies will be sent under separate cover.

The suppleenatal environmental information for Fermi . iz submitted in
response to the request in Reference 2 for information that satisfies
the requirements of 10 CFR 51.20(b) (5) and 10 CFR 51.45(h),

The information provided should enable the Commission to prepare an
environmental assessment and to respond to the request to amend the
Fermi 1 OPossession Only" License No. tYPR-9. The request was to
extend the expiration date for 40 years to ultimately expire in March
2025.

In accordance with present definitions, Fermi 1 is in a SAFSTOR
condition. A corprehensive cleanup and decontanination effort took
place from 1972 to 1975 that resulted in dismantling and shipping the
radioactive fuel and blanket subassemblies and mechanical coponents
offsite, decontaminating plant areas, sealing contaminated areas,

~troit 

--Edison 
fermi 2 
6400 North OIxle H.gt'lway 
Newoort, M.ct'ugan 48160 
(313) S8O-4OOO 

Nuclear 
Operations 

Septeaber 25, 1987 
NEC-87-0174 

U. S. NJclear Pegulatory Ccmnission 
Attn: Doctment Control Desk 
Washington, D. C. 20555 

Refererces: 

SUbject: 

1) Enrico Fe~lni Atanic Power Plant, Unit 1 
Do:::ket No 50-16 ' 
me License No. DPR-9 r, 

"'-
2) ' . ~. - \ Letter DetrOlt .:.ulson to me! Anen:lIIent Reques'i: :i:r.n: 

Extension of °Possession cnLy' License for Fermi 1,[J 
NE-S5--0714, date:! May 17, 1985 . 

3) Lettez NR: to Detroit E:jison, -Request for Mditional 
Information ~ Enrico Fermi Atanic Powe~ Plant, Unit 
~o. 1,R dated December 2, 1986 

4} ~tter Detroit E:jison to me, -SUbmittd. of 
EnvirOI1Il'!"'.ntal InforIIation for Fermi 1~" Ntr.-'in-0051, 
dateD May 5, 1987 

Transmittal of ·Supplerrental Environmental !nfoi.-matiQn 
Enrico Fegni Atomic Porwer Plant. Unit 1" ___ _ 

Enclosed are five (5) copies of the subject report: the remaining 
'; thirty-t.hree (33) copies will be sent umer separ~:;~e cover. 

The supplerental environIIEntlU inforIIation for Fenni 1 i~ submitted in 
resp::mse to the request in Referen:::e 2 fo!' informatiui, that satisfies 
the requirarents of 10 ern 51.20(b) (5) an:3 10 ern 51 .. 45(h) , 

The information provided should enable the Commission to prepare an 
envirormental assessment and to respc:n:3 to the request to mrend the 
Fermi 1 "Possession ChlyR License No. DPR-Sl. The request 'Was to 
exten:3 the expiration date for 40 years to ultimately expire in March 
2025. 

In a:coroan:::e with present definitions, Fermi 1 is in a SAFS'roR 
corrlition. A cc:mprehensive cleanup an:3 decontamination effort took 
pla::e from 1972 to 1975 that resulte3 in dismantling am shipping the 
ra:Hoa::tive fuel arx3 blanket subassarblies and nechanical cooponents 
offsite, decontaminating pl!lnt areas, sealing contz:minatErl areas, 



-~ V

USR
September 25, 1987
NMC-87-0174
Page 2

deactivating the ventilation systems, and establishing a restricted
area boundary with security controls. Surveillances in acordance
with Technical Specifications and maintenance have been conducted on a
continuing basis since 1975.

The proposed action to continue the SAFSTOR of Fermi 1 for 40 years
will not cause a significant environmental inpact, will result in a
reduction of dose rate and personnel exposure at the tine of final
action, and will continue to minimize the risk to the health and
safety of the public.

Should you have any further questions, please call E. F. Madsen at
(313) 586-4205.

Sincerely,

W. S. Orser, Vice President
Nu~clear operations and
Plant Manager

'Fermi 1 Custodian

Enclosure

cc: H. N. Berkow
R. C. Callen (MPS'-)
P. B. Erickson
W. G. Rogers
J. J. Stefano
USNYC Region III

I -

usmc 
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NEC-87-o174 
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w. S. Orser, Vice President 
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SUMMARY

This report provides supplemental environmental information on the
decommissioned Enrico Fermi Atomic Power Plant, Unit 1, located on an
1120-acre site approximately 30 miles southwest of Detroit on Lake
Erie, in Lagoona Beach, Frenchtown Township, Michigan. The site is
shared with Fermi 2, a 3294 Mw(t) General Electric boiling water
reactor licensed to operate at 100% of rated power.

Fermi 1 was a 200 Mw(t), sodium-cooled, fast breeder reactor that
operated at essentially atmospheric pressure. Fermi 1 received a
low-power operating license in May 1963 and was last operated at power
September 1972. At the request of the AEC, Power Reactor Development
Company decided to decommission the facility in November 1972. The
decommissioning effort was initiated in October 1972 with the
dismantling and shipping of the radioactive fuel and blanket
subassemblies offsite. The effort was completed in 1975 when
mechanical components had been shipped offsite, plant areas
decontaminated, contaminated areas sealed, a restricted area boundry
established, and surveillances began in accordance with Technical
Specifications.

The proposed action to continue the SAFSTOR of Fermi 1 for 40 years
will not cause a significant environmental impact and will result in a
reduction of dose rate and personnel exposure at the time of final
action and will minimize the risk to the health and safety of the
public.

/-

SEPTEMBER, 1987

,t" 

SUMMARY 

This report provides supplemental environmental information on the 
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1.0 INTRODUCTION

On May 17, 1985, Detroit Edison submitted to the NRC an application to
amend the Possession Only license (License No. DPR-9) for the Enrico
Fermi Atomic Power Plant, Unit 1 (Fermi 1) to reflect an extension of
40 years to expire in March 2025 (Reference 1). In addition to the
request for additional information (Reference 2) there has been
correspondence (References 3, 4, 5, 6, and 7) and a meeting with the
NRC staff concerning the request to provide environmental information
pursuant to 10CFR51.45(b). This document is in response to Reference 7
and addresses the environmental aspects of the current status of the
decommissioned Fermi 1.

Fermi 1 was a 200 Mw(t), sodium-cooled, fast breeder reactor that
operated essentially at atmospheric pressure. The plant was developed
under the AEC Power Demonstration Program and was constructed, owned,
and operated by Power Reactor Development Co. (PRDC). PRDC was
assisted by Atomic Power Development Associates, Inc. (APDA), who
carried out the research and development, the conceptial design, and
operated a facility to test the vital components of the reactor. Both
of these companies consisted of member companies who financed the
project with some aid from the AEC. A chronological history of the
Fermi 1 project is presented in Table 1.1. Many of the details
surrounding this history can be found in FERMI 1, New Age for Nuclear
Power published in 1979 by the American Nuclear Society.

The Fermi 1 decommissioning was ordered via a letter directive from the
AEC, L. Manning Muntzing, issued March 31, 1972 that stated

... an itemization of estimated costs to place
the reactor in the proposed decommissioned
condition (including costs to package,
transport, and reprocess fuel and costs for
burial of the axial and radial blankets), and
a statement of the assumptions made in
arriving at these costs to maintain the
reactor in a proposed decommissioned
condition. These estimated costs should be
based on a proposed plan for decommissioning
and maintenance of the plant in perpetuity.

The final plans for decommissioning Fermi 1 were submitted to the AEC
in September 1973. Since there were no guidelines available from the
AEC associated with the decommissioning of a sodium-cooled reactor,
studies were conducted by the AEC and PRDC to determine the disposition
of the irradiated blanket elements and radioactive primary system
sodium.
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The primary objective of the decommissioning was to perform the
activities within the funds allocated such that the health and safety
of the public was protected at all times. Decommissioning was
accomplished through the provisions of 1OCFR50.59 and a series of
Technical Specification changes and is documented in detail in two
reports issued by PRDC (Reference 8). The major retirement activities
and plan for maintenance of the plant in perpetuity are summarized as

o Return of leased enriched uranium to AEC, Savannah River
Plant.

o Qffsite disposition of blanket subassemblies.

o Offsite disposition of radioactive and non-radioactive
sodium.

o Passivation of residual sodium.

o Disposal of contaminated equipment and materials.

o Fencing facility

o Surveillance (Technical Specifications).

o Retention of legal and other significant documents.

o Establishment of administrative controls for authorized entry
into restricted areas, preparation of reports, and general
custodial functions.

The present status of Fermi 1 is described in Appendix 1.
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o Disposal of contaminated equipment and materials. 

o Fencing facility 

o Surveillance (Technical Specifications). 

o Retention of legal and other significant documents. 

o Establishment of administrative controls for authorized entry 
into restricted areas, preparation of reports, and general 
custodial functions. 

The present status of Fermi is described in Appendix 1. 



Table 1.1 - CHRONOLOGICAL HISTORY OF THE FERMI 1 PROJECT

1950,

1954,

1955,

1955,

1955,

1955,

1955,

1956,

1956,

1956,

1956,

1956,

October 30

August 30

January 16

March 10

March 30

August 8

August 30

January 6

April 30

August 4

August 8

August 31

Formation of Dow Chemical-Detroit Edison Study Group.

Atomic Energy Act of 1954 became law.

AEC Power Demonstration Program initiated.

Incorporation of APDA.

Filed proposal to develop a fast breeder reactor under
AEC Demonstration Program.

Proposal to AEC accepted during First Geneva Conference.

Incorporation of PRDC.

PRDC filed application for construction permit to erect
a fast breeder reactor at Lagoona Beach, Michigan.

Grade and fill work started at site.

AEC issued construction permit to PRDC.

Groundbreaking ceremony.

UAW, IUE, and UPA filed petition for intervention before
AEC; case docketed as F-16.

AEC issued order confirming previously issued
construction permit.

AFL-CIO appealed to U.S. Court of Appeals asking that
construction permit be set aside.

Court of Appeals by 2-1 decision set aside AEC
construction permit on grounds of illegal departure from
statutes and regulations.

PRDC filed petition for certiorari with Supreme Court
asking that it reverse the decision of Court of Appeals.

U.S. Supreme Court reversed Court of Appeals and
confirmed AEC construction permit.

AEC issued 1-Mw operating license, subject to final
inspection by Division of Compliance.

First criticality of Fermi and start of low-power tests.

1958, December 10

1959, July 25

1960, June 10

1960, August 12

1961, June 12

1963, May 10

1963, August 23
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1964, March 12

1965, December 17

1966,

1966,

July 8

October 5

1970, February 10,

1970,

1970,

1970,

1970,

July 18

October 16

November

December

1971, November 20 ti
December 1

1972, June .9

1972, August 28

1972, Sept. 15-22

Application filed with AEC for license to operate up to
200 Mw (t).

Operating license issued to PRDC by AEC DRL. (License
No. DPR-9)

First 100-Mw(t) operation.

Fuel melting incident; plant became inoperative for 3
years and 9 months.

PRDC granted permission to load fuel and resume
operations up to 200Mw(t).

Criticality achieved.

Reactor power level of 200 Mw(t) reached.

Proposal to AEC for oxide core.

Master plan for continued operation using oxide core;
beginning of attempt to fund $50 million program.

O

10-day high-power operation logging 1660 Mwd(t).

AEC ordered PRDC to show cause: (1) why its request for
extension of expiration date of Provisional Operating
License DPR-9 should not be denied, and (2) why PRDC
should not suspend operation at Fermi, submit a
dismantling plan, and prepare to implement it.

AEC determined that PRDC was not financially qualified
to warrant extension of its license and set the matter
for a hearing.

Last plant operation at low power for operator licensing

examinations.

Decision by PRDC Executive Committtee to decom.-ission.

Submission to AEC of retirement plan.

AEC approval of decommissioning plan.

Retirement of the Enrico Fermi Atomic Power Plant,
Report NP-20087 (PRDC)

Retirement of the Enrico Fermi Atomic Power Plant,
Report NP-20047, Supplement 1 (PRDC)

1972,

1973,

1973,

1974,

November 27

September 24

November

March

1975, October
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1964, March 12 

1965, December 17 

Application filed with AEC for license to operate up to 
200 Mw (t). 

Operating license issued to PROC by AEC DRL. (License 
No. DPR-9) 

1966, July B First 100-Mw(t) operation. 

1966, October 5 Fuel melting incident; plant became inoperative for 3 
years and 9 months. 

1970, February 10, PROC granted permission to load fuel and resume 
operations up to 200Mw(t). 

1970, July 18 Criticality achieved. 

1970, October 16 Reactor power level of 200 Mw(t) reached. 

1970, November Proposal to AEC for oxide core. 

1970, December Master plan for continued operation using oxide core; 
beginning of attempt to fund $50 million program. 

1971, November 20 to 
December 110-day high-power operation logging 1660 Mwd(t). 

1972, June 9 AEC ordered PROC to show cause: (1) why its request for 
extension of expiration date of Provisional Operating 
License DPR-9 should not be denied, and (2) why PRDC 
should not suspend operation at Fermi, submit a 
dismantling plan, and prepare to implement it. 

1972, August 28 AEC determined that PRDC was not financially qualified 
to warrant extension of its license and set the matter 
for a hearing. 

1972, Sept. 15-22 Last plant operation at low power for operator licensing 
examinations. 

1972, November 27 Decision by PRDC Executive Committtee to decom~:ission. 

1973, September 24 Submission to AEC of retirement plan. 

1913, November AEC approval of decommissioning plan. 

1974, March Retirement of the Enrico Fermi Atomic Power Plant, 
Report NP-200B1 (PRDC) 

1915, October Retirement of the Enrico Fermi Atomic Power Plant, 
Report NP-20041, Supplement 1 (PRDC) 

1.4 



1975, December 31

1976, January 3

1984, November

1985, May 17

Decommissioning completed and PRDC dissolved.

Transfer of License No. DPR-9; possession only from PRDC
to Detroit Edison.

Completion of shipment of primary sodium to ANL,
Scovile, Idaho.

Amendment request for extension of the Possession only
license for Fermi 1 for 40 years to expire March 2025.
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2.0 DECOWISSIONING OF FERMI 1

2.1 DESCRIPTION OF THE PLANT

2.1.1 General Description

Fermi 1 is located on an 1120 acre site approximately 30 miles
southwest of Detroit on Lake Erie, in Lagoona Beach, Frenchtown
Township, Michigan (Figure 2.1). The site is shared with Fermi 2, a
3294 Mw(t) General Electric boiling water reactor rated at 1093 Mw(e)
net. Fermi 2 is presently licensed to operate at 100% of rated power,
but is temporarily restricted to levels below 50% (Figure 2.2).

Fermi 1 was a fast breeder, sodium-cooled reactor, operated at
essentially atmospheric pressure. The plant was designed for a maximum
capability of 430 Mw(t); however, the maximum reactor power with the
first core loading (Core A) was 200.Mw(t). The plant was composed of
the reactor containment building, which housed the reactor and the
primary coolant system; the steam generator building; the control
building; and the turbine house. Some distance from this building
complex there was a fuel and repair building, in which fresh and spent
fuel was stored and processed; a waste gas building, in which waste gas
was processed and from which inert gas was supplied and recirculated; a
sodium building in which sodium was cold-trapped and stored; and a
combined health physics building and chemistry laboratory (Figures 2.3
and 2.4). A brief description of the plant facilities pertinent to the
understanding of the approved plan for decommissioning the facility is
presented in the following paragraphs.

2.1.2 Reactor Vessel and Associated Structures

The stainless steel reactor vessel is composed of four parts: the
lower reactor vessel, the transfer rotor container, the upper reactor
vessel, and the rotating shield plug container. The cylindrical lower
reactor vessel, which contained the core and blanket is 114 inches in
diameter and has a dished ellipital head. The transfer rotor
container, used for fuel storage and transfer, is attached to the lower
reactor vessel. The upper reactor vessel, which is eccentric with the
lower vessel, is also cylindrical and is 174 inches in diameter. The
upper portion of the vessel is-sealed at the top by the rotating shield
plug, which supports the control mechanism, the fuel holddown mechanism
(HDM), and the offset handling mechanism (OHM). The plug container is
an extension of the upper reactor vessel and is stepped to maintain the
biological shielding effectiveness of the rotating plug.

The vessel as a whole contained the reactor and the primary sodium
coolant which flowed upward through the core and blanket. Sodium
coolant for the core and inner radial blanket entered the lower vessel
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through three equispaced nozzles 14 inches in diameter; sodium coolant
for the outer blanket entered the lower reactor vessel through three
equispaced nozzles 6 inches indiameter. Sodium from the core and
blanket discharged into a common pool and left the upper reactor vessel
through three equispaced nozzles 30 inches in diameter.

The reactor vessel was surrounded by a graphite neutron shield located
in a nitrogen atmosphere inside the primary shield tank. The graphite
consisted of an inner 6-inch layer of 5% borated graphite next to the
reactor vessel wall, a layer of heat insulation, a region of unborated
graphite, and a 6-inch layer of borated graphite which lined the inside
of the primary shield tank.

The upper portion of the primary shield tank served as'a biological
shield and was integral in purpose and shielding effectiveness with the
rotating shield plug and the biological shield function of the
operating floor.

2.1.3 Core and Blanket Components

The reactor was an assembly of 870 removable and, to a certain extent,
interchangeable subassembly units located on a square lattice spacing.
The core subassemblies contained the upper and lower axial blankets and
occupied a roughly cylindrical region in the center of the lattice.
The entire core region was about 31 inches in diameter and 31 inches
high, while the axial blanket regions were each 17 inches high.

The subassembly lattice positions immediately surrounding the core
region comprised the inner radial blanket (IRB) region; the 499
subassembly lattice positions surrounding the IRB comprised the outer
radial blanket region (ORB). Surrounding the ORB region were 198
lattice positions used for steel subassemblies that provided thermal
and irradiation shieldin, for the reactor vessel. Together the core
and blanket regions approximated a cylinder 80 inches in diameter and
70 inches high.

The active fuel region of each core subassembly was made up of 140
zirconium-clad uranium 10 w/o-molybdenum alloy pins enriched to 25.6
w/o in uranium-235. The upper and lowe:. axial blanket regions in each
core subassembly contaianed 16 stainless steel clad 3 w/o molybdenum
alloy rods containing uranium depleted to 0.35 w/o uranium-235. The
radial blanket rods were similar to the axial blanket rods, except they
were 71.5 inches long instead of 17 inches long; each radial blanket
subassembly contained 25 blanket rods.
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2. 1.4 2. .LI Fuel and Repair Building

The Fuel and Repair Building (FARB) contained process cells, .
water-filled decay and cut-up pools, a new fuel handling and storage
area, a central control room, a 75-ton crane, and a transport car
access area for' the performance of fuel handling functions; space was
provided for a repair and cleaning facility for maintenance of
contaminated equipment. The building is located approximately 100 feet
north of the Reactor Building and is connected to the Reactor Building
by a covered transport car track. The substructure of the FARB
consists of heavy reinforced concrete walls and rests on bedrock. The
superstructure consists of two different types of construction. The
walls above the operating floor in the new fuel receiving and storage
area and the irradiated fuel decay and cut-up pool areas are reinforced
concrete. All other superstructure walls consist of structural steel
with corrugated asbestos siding.

2.1.5 Sodium Service System

The cold trap system was contained in a separate substructure room
diagonally adjacent to the transfer tank room. the sodium lines and
equipment were shrouded in a welded carbon steel secondary structure
which was inerted with nitrogen. The piping outside the walled areas
was in the repair pit area and was contained in a concrete Vault with a
removable cover slab.

2.1.6 Heat Removal Svstems

The heat removal systems consisted of three primary and three secondary
coolant loops. The sodium pumps, one per loop, were all single-stage
centrifugal mechanical pumps. Heat was removed from the reactor core
and blanket by the primary sodium coolant, transferred to the secondary
sodium coolant by three parallel intermediate heat exchangers located
in the reactor building, and finally transferred to water and steam in
three once-through steam, generators located in the Steam Generator
Building.

2.1.7 Waste Gas Disposal System

The waste gas system disposed of waste gases from the plant by a
process which included storage until the gases decayed to a suitable
level, dilution below the maximum permissible concentration in air, and
dispersion into the atmosphere through a stack. The waste gas disposal
building is immediately west of and adjacent to the inert gas
building. Piping, valves, and mechanical equipment were housed in
chambers below grade; the holdup tanks are housed above grade in
shielded cells of the building.
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2.1.8 Liquid Waste Disposal Systen

Like the waste gas disposal system, the liquid waste disposal system
was designed for 430 Mw(t) reactor operation and 6 a/o fuel burnup. It
provided for substantial holdup capacity, permitting discontinuous
discharge if necessary. The major sources of liquid waste were
effluents from subassembly cleaning, miscellaneous decontamination
operations, and laboratory sinks. After process and decay when
necessary, wastes were diluted and discharged to the lagoon from which
they reached Lake Erie via Swan Creek.

The liquid waste disposal system is located in the FARB. Its major
components are three liquid waste surge tanks, a liquid waste test
tank, a liquid waste dump tank, ion exchange units, a liquid waste
metering pump, and the associated piping and valving.

2.1.9 Turbine and Electrical Systems

Steam produced in the three steam generators located within the Steam
Generator Building passed to the adjacent turbine house and was used to
operate the turbine. The turbine was a tandem-compound, single-flow
machine having a guaranteed gross capability of 150 Mw(e). Four stages
of feedwater heating were used. The main condenser was a single-flow,
divided-water-box, welded steel unit. Four feedwater heaters, a drain
cooler, and a reheated drain cooler were included in the cycle. Three
feedwater pumps were provided, two of which were capable of pumping the
flow required for the ultimate 430 Mw(t) conditions.

2.2 DECOMMISSIONING ACTIVITIES

Although the decommissioning plan was not formally approved by the AEC
until November 1973, a year after initial submittal, decommissioning
activities were initiated in October 1972 with the removal and cleaning
of the reactor fuel. Activities were essentially completed in October
1975 with the exception of shipping the primary sodium to the Clinch
River project which was accomplished in November 134T. In December
1975, the corporate existence of PRDC was terminated and in January
1976 Detroit Edison became the legal custodian of the Fermi 1 plant
site.

2.2.1 Disposal of Fuel and Blanket Subassemblies

Fuel for the Fermi reactor was defined as the 25.6% enriched
uranium/molybdenum alloy pins contained in the mid-portion of the fuel
subassemblies. This material contained approximately 4000 kilograms of
uranium, which was assigned to the project under an AEC lease
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agreement. Under terms of the agreement, the uranium was to be
returned to the AEC in the form of UF6 meeting diffusion plant purity
specifications, if a private commercial company in the U.S. could do
the work; if no company were available, the AEC would accept the
irradiated materials under the spent fuels chemical processing and
conversion provisions of the Atomic Energy Act of 1954, using specified
hypothetical plant costs. The AEC agreed to accept the material at its
Savannah River Project (SRP).

Two shipping casks were designed, fabricated, and licensed for Fermi
fuel. The cask cavity was licensed to accommodate four complete
subassemblies, two defective subassemblies in canisters, or eight cut
fuel segments.

Subassembly cutting and cask loading were accomplished on a 24-hour
day, 6-day week basis. The casks were loaded manually through the top
with the cask upright on the floor of the pool. The cask lid was set
in place prior to lifting the cask out of the pool. After the cask was
loaded, it was set in a tray adjacent to the pool assembly, leak
checked, and decontaminated. Decontamination of the cask was done by
washing with soap and water and wiping with paper towels; it was not
difficult because exterior surfaces were smooth and nonporous.

During these operations, the spread of contamination was readily
controlled and limited to the cut-up pool area, where lab coats and
shoe covers werg required. The activity of the6 pool water was
typically 5x10- uCi/cm ; this was principally "Co and Cs
from the surface of the subassemblies.

The shipments were scheduled so that one cask would be at the SRP being
unloaded, while the other cask was at the site being loaded. Loading
or unloading, including decontamination, required approximately 24
hours; transportation time between the site and the SRP was 18 to 24
hours. The first shipment of fuel from the site was made on February
6, 1973; 14 weeks later, on May 15, 1973, the last shipment from
Batelle Memorial Institute arrived at the SRP.

Disposal of all blanket subassemblies, some of which were purposely
segmented, was accomplished by shipment to the Idaho7Chemical
Processing Plant (ICPP). This invol•s 962 subassemblies or segments
containing a total of 6524 grams of "Pu, which were shipped in 14
cask loadings between December 17, 1974 and April 18, 1975. Of the 962
subassemblies or segments, 318 were uncut outer radial blankets, 168
were cut outer radial blankets, 73 were cut inner radial blankets, 202
were upper axial blankets, 132 were cut lower axial blankets, and 69
were uncut lower axial blankets. The term "cut" indicates that the
nozzle was removed from the subassembly.
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During these operations, the spread of contamination was readily 
controlled and limited to the cut-up pool area, where lab coats and 
shoe covers werS requir

3
d. The activity of the 8001 wat1t was 

typically 5x10- uCi/cm; this was prinCipally 6 Co and j7Cs 
from the surface of the subassemblies. 

The shipments were scheduled so that one cask would be at the SRP being 
unloaded, while the other cask was at the site being loaded. Loading 
or unloading, including decontamination, required approximately 24 
hours; transportation time between the site and the SRP was 18 to 24 
hours. The first shipment of fuel from the site was made on February 
6, 1973; 14 weeks later, on May 15, 1973, the last shipment fro~ 
Batelle Memorial Institute arrived at the SRP. 

Disposal of all blanket subassemblies, some of which were purposely 
segmented, was accomplished by shipment to the Idaho:Chemical 
Processing Plant (Iepp). This invol~3g 962 subassemblies or segments 
containing a total of 6524 grams of Pu, which were shipped in 14 
cask loadings between December 17, 1974 and April 18, 1975. Of the 962 
subassemblies or segments, 318 were uncut outer radial blankets, 168 
were cut outer radial blankets, 73 were cut inner radial blankets, 202 
were upper axial blankets, 132 were cut lower axial blankets, and 69 
were uncut lower axial blankets. The term "cut" indicates that the 
nozzle was removed from the subassembly. 
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2.2.2 Materials Removed

Nonradioactive secondary sodium was sold and shipped to Fike Chemical
Company, Nitro, West Virginia and processed into sodium methylate. The
primary cold trap and hot trap, including miscellaneous piping, were
shipped to Beatty, Nevada for burial. Other miscellaneous radioactive
or contaminated items were buried, including dummy subassemblies,
oscillator rods, neutron sources, special reactor and pool handling
tools, etc. Whenever possible, miscellaneous hardware, such as pool
racks, were decontaminated and sold as scrap. When this was not
possible, they were shipped for burial.

2.2.3 Decontamination and Sealing of Contaminated Areas

Each item slated for disposal was rinsed to remove loose surface
contamination and surveyed for contamination level. In general, items
with radiation or contamination levels above the maximum permissible
concentration (MPC) were logged and sealed for offsite disposal at
Morehead, Kentucky, while all items with radiation or contamination
levels below MPC were sold as scrap.

A significant effort was exerted in decontaminating the FARB decay and
cut-up pools. After all equipment was removed from the decay pool, the
pool walls were scrubbed with a detergent and soapy water. The final
wash consisted of a 10% nitric acid solution and a demineralized water
rinse. Protective clothing worn by personnel consisted of plastic
coveralls, rubber gloves, plastic shoe covers, and respirators.
Personnel exposure was monitored by health physics technicians at all
times.

Subsequent to the final cleaning and drying, a 20-mil-thick layer of
Cooks Spray Booth Shield White strippable paint was applied in several
coats to all surfaces of both pool walls, floor, and tunnel.
Approximately 50 gallons of paint were applied using hand rollers.
Personnel wore coveralls and oxygen breathing masks and worked from a
hanging cage. Additional air horns were provided for ventilation
during the painting process.

After shipping all the radioactive material that was economically
recoverable off site and decontaminating to the extent practicable, the
only remaining major decommissioning task was sealing the reactor
building, the primary sodium system, and the secondary sodium system.
Therefore, it was decided to seal the reactor vessel within the primary
shield tank and to seal the outlying components directly, using the
reactor building as an isolation structure against personnel access to
the primary system.

The reactor building superstructure is of a design conducive to long
life with little maintenance. It was decided that since the primary
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system would be completely sealed and there was no other source of
radiation or contamination in the building, closure would constitute
only the prevention of personnel access to radiation areas. The
building itself would be permitted to breathe. No sealing of building
penetrations were made, except as related to closure of the radioactive
primary sodium system, service system, and cover gas system. These
systems were then sealed and maintained at slightly positive inert gas
pressure to prevent the entrance of water or moisture and to minimize
dispersal of any remaining radioactive material.

After removal of the sodium, the primary system was cooled. A gastight
system was then established consisting of the primary sodium system
plus the primary shield tank, the machinery dome, and the primary and
secondary sodium service systems extending out to welded pipe caps.
This system was filled with nitrogen and passivated with carbon
dioxide, which reacts with residual sodium to form an inert solid
compound Na2 CO3 . Nitrogen and CO2 gas is maintanined under
positive pressure within the sealed system by use of a N2 and CO2
bottle gas system. The retired reactor vessel contains 7 safety rods,
1 control rod, 10 lower guide tubes, 1 neutron source, 4 dummy
subassemblies, and 198 stainless-steel thermal shield bars, but no fuel
or blanket subassemblies.

The sodium service system piping was cut in the cold trap room and in
the Reactor Building and caps were welded onto the pipes where they
connect to the primary system. Sodium service piping between the
Reactor Building and the cold trap room was closed by valves at one end
and by welded caps at the other end, wherever they were cut. The
insides of the pipes are contaminated with a very thin layer of
sodium. One of the tunnel lines contains sodium; this line was sealed
with a welded cap in the lower Reactor Building.

The auxilialry fuel storage facility was sealed after 100 pounds of
CO2 were added to passivate any residual sodium that may have dripped
from the fuel storage pots.

The FARB transfer and overflow tanks were drained, _ealed, and
passivated with C02 , then opened to the air atmosphere of the tank
room. The forced circulation cold trap system assoclated with the
transfer tank has been completely removed, disassembled, and shipped
for burial. The cold trap room is vacant except for sections of
service piping.

Access to the tunnel between the Reactor Building and the cold trap
room can only be obtained by removing a welded cover. Access to the
tunnel from the cold trap room is closed off by a concrete barrier.
Radiation levels in the tunnel have not been measured, but
cogtamination levels in December 1973 were less than 100 d/min/100
cm
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The liquid waste and sump pump system has been deactivated, but left
intact so any potential groundwater leakage can be pumped from the
sumps to the FARB liquid waste storage tanks for later controlled
discharge. Radiation and surface contamination levels in the 1973-1975
period are shown in Table 2.1; activation sources in the reactor vessel
in 1973 are shown in Table 2.2.

2.2.4 Restricted Area Boundary

The Fermi 1 boundary was revised to exclude many nonradioactive areas
such as the Office and Turbine Building. The new boundary (Figure 2.5)
is marked by a 7-foot-high chain-link fence and building walls that
enclose the FARB, the Reactor Building, the Sodium Storage Building,
and the cold trap room. The cold trap room contains some contaminated
piping. The health physics building has been dismantled.

2.2.5 Surveillance

Surveillances are maintained for Fermi 1 pursuant to Section 1.8,
Reportir7 Requirements of the Technical Specifications, Amendment 8 to
Provisional Operating License No. DPR-9. Surveillance data is
available on an annual basis as submitted to the Commission from the
year ending June 30, 1975 through June 30, 1987 as Reports EF-121
through EF-133.

2.3 DECOMISSI .I.G COSTS

The decommissioning activities for Fermi 1 were influenced by the
following factors:

0 Detroit Edison's use of the Fermi 1 turbine steam supplied from an
oil-fired boiler for peaking power. (Presently retired on
Economic Reserve)

o Detroit Edison's construction of an 1100 Mw(e) bbiling water
reactor adjacent to Fermi 1.

o The $4 million retirement fund held in reserve by PRDC.

The major decommissioning activities and plan for maintenance of the
plant in perpetuity formed the framework for the decommissioning
program. The final decommissioning costs are shown in Table 2.3. The
monies over and above the $4 million were obtained from member company
contributions and revenue from salvage sales.
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Table 2.1 RADIATION AND SURFACE CONTAMINATION LEVELS

RADIATION LEVELS
mR/h

max Avg

CONTAMINATION
LEVEL

dim/ft 2

Max AvgLocation

Fuel and Repair Bldg.

Repair Pit

Decontamination Facility

Dry Loading Tunnel

Steam Cleaning Chamber

Decay Pool and Room

Cutup Pool and Room

Mechanical Equipt. Room

Control & Receiving Room

Cask Car Maintenance Pit

Fan Room

Unloading Pit

1

0.03

6

10

201

402

2

0.3

0.3

1

0.03

0.02

0.01

0.4

2

0.03

0.03

0.1

0.01

0.01

0.01

0.02

150

400

250

140,000

18,0001

2,2002

2,8003

183

<100

110

<100

<100

<100

<100

44,000

<100

150

<100

<100

<100

<100

<100

Date

11/19/75

11/19/75

7/14/75

2/8/74

12/1/75

12/1/75

1/114/76

11/21/75

11/19/75

11/19/75

11/25/75

1 20 mR/h on decay pool tunnel to cutup pool wall support beam.

Whole pool is covered with strippable paint; 18,000 dpm is on remnants
of chain for bridge grapple inside bridge trolley cabinet that is
sealed and labeled.

2 40 mR is due to material trapped under alignment pads on bottom

of cutup pool. Pads are sealed with metal putty and whole pool is
covered with strippable paint; 2200 dpm is on boom crane that is

/ sealed in plastic and labeled.

3 8300 dpm is on liquid waste pump that was decontaminated and
covered-with plastic.
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Table 2.1 RADIATIOH AND SURFACE OOHTAMIHATIOH LEVELS 

CONTAMINATION 
RADIATION LEVELS LEVEL 

IIR/h d/a/ft2 

Location Max Avg Max Avg' , Date 

Fuel and Repair Bldg. 

Repair Pit 1 0.02 150 <100 11/19175 

Decontamination Facility 0.03 0.01 400 <100 11/19175 

Dry Loading Tunnel 6 0.4 250 <100 . 7/14175 

Steam Cleaning Chamber 10 2 140,000 44,000 2/8174 

Decay Pool and Room 201 0.03 18,0001 <100 12/1175 

Cutup Pool and Room 402 0.03 2,2002 150 12/1175 

Mechanical Equipt. Room 2 O. 1 2,8003 <100 1114176 

Control & Receiving Room 0.3 0.01 183 <100 11/21175 

Cask Car Maintenance Pit 0.3 0.01 <100 <100 11/19175 

Fan Room 0.01 110 <100 11/19175 

Unloading Pit 0.03 0.02 <100 <100 11/25175 

1 20 mRlh on decay pool tunnel to cutup pool wall support beam. 
Whole pool is covered with strippable paint; 18,000 dpm is on remnants 
of chain for bridge grapple inside bridge trolley cabinet that is 
sealed and labeled. 

2 40 mR is due to material trapped under alignment pads on bottom 
of cutup pool. Pads are sealed with metal putty and whole pool is 
covered with strippable paint; 2200 dpm is on boom crane that is 
sealed in plastic and labeled. 

3 8300 dpm is on liquid waste pump that was decontaminated and 
covered with plastic. 
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Table 2.1 RADIATION AND SURFACE CONTAMINATION LEVELS (Cont.)

RADIATION LEVELS
mR/h

Max Avg

CONTAMINATION
LEVEL

di/zft 2

Max AvgLocation

Lower Fuel Vault

Upper Fuel Vault

Transfer Tank Room

Pool Sump
1

Hot Sump Pit 2

Clean Shop

Cold-Trap Room

North Waste Tank Room

South Waste Tank Room
Reactor Building

Biological Shield Wall
Annulus

Below-Floor Area

Outside Auxiliary Fuel
Storage Facility

Operating Floor

Machinery Dome

Secondary Shield Wall
Cavity

0.02

0.3

7

0.03

120

0.02

0.03

100

60

0.05

2

0.1

30

1.5

15

0.01

0.01

0.5

0.02

2

0.01

0.02

3

1

<100

<100

<100

<100

800

<100

126

<100

<100

<100.

<100

<100

<100

170

<100

<100

<100

<100

<100

<100

<100

<100

<100

Date

11/19/75

11/21/75

2/6/7T4

11/18/75

11/)4/T5

11/2)4/75

11/6/75

11/19/75

11/19/75

11/18/75

10/8/75

5/7/74

10/8/75

4/24/75

0.02

0.2

<100

<100

<100

200

i 05

0.1

7

1

0.1 <100 <100 10/8/75

1 Above waterline. Does not include below waterline.

2 Does not include sump below waterline.
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Table 2.1 RADIATION AND SURFACE CONTAMINATION LEVElS (Cont.) 

CONTAMINATION 
RADIATION ~ LEVEL 

aRIh d/a/ft2 

Location Max Avg Max Avg· Date 

Lower Fuel Vault 0.02 0.01 <100 <100. 11/19175 

Upper Fuel Vault 0.3 0.01 <100 <100 11/21175 

Transfer Tank Room 7 0.5 <100 <100 2/6174 

Pool Sump1 0.03 0.02 <100 <100 11/18175 

Hot Sump P1t2 120 2 800 110 11/4175 

Clean Shop 0.02 0.01 <100 <100 11/24175 

Cold-Trap Room 0.03 0.02 126 <100 11/6175 

North Waste Tank Room 100 3 <100 <100 11/19175 

South Waste Tank Room 60 <100 <100 11/19175 
Reactor Building 

i 
Biological Shield Wall-

Annulus 0.05 0.02 <100 <100 11/18175 

Below-Floor Area 2 0.2 <100 <100 10/8175 

Outside Auxiliary Fuel 
Storage Facility O. 1 0.1 <100 <100 517174 

Operating Floor 30 7 200 <100 10/8175 

Machinery Dome 1.5 105 <100 4/24175 

Secondary Shield Wall 
Cavity 15 0.1 <100 <100 10/8175 

1 Above waterline. Does not include below waterline. 

2 Does not include sump below waterline. 
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Table 2.1 RADIATION AND SURFACE CONTAMINATION LEVELS (Cont.)

RADIATION LEVELS
mR/h

max Avg

CONTAMINATION
LEVEL2

d/m/ft2

max AvgLocation

Reactor Building Anti-
contaimination Bldg. 0.

Cask Car Trestleway 0.

Waste Gas Compressor Rm 0.

Waste Gas Valve Room 0,

Primary Sodium Cold-. 3
trap Room

Primary Sodium Storage Room
11/5/75

Primary Sodium Service
System Valve Room 0,

East Sodium Gallery 0

West Sodium Gallery 0

Fission Products Detector
Building 0

Inert Gas Tunnel 0

Vent Building 0

Vent Building Equipt.Pit 0

Health Physics Building

Office and Lab 0

Locker Room 0

First Aid Rooms 0

.05

.2

.02

.02

0.03

0.05

0.01

0.02

0.05

<100

<100

<100

<100

108

<100

<100

<100

<100

<100

Date

11/7/75

9/14/77

11/17/75

11/17/75

11/5/75

6 3 <100 <100

.3

.02

.02

.03

.1

.03

.02

0.01

0.02

0.02

0.02

0.02

0.02

0.01

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

11/17/75

10/9/75

10/9/75

5/16/74

11/26/75

11/17/75

11/17/75

11/12/75

11/12/75

10/17/75

11/12/75

.05

.03

.02

.02

0.02

0.02

0.02

0.02

<100

<100

<100

<100Chem Lab 0
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Table 2.1 RADIATION AIID SURFACE CONTAMINATI.ON LEVELS (Cont.) 

CONTAMINATION 
RADIATION LEVELS LEVEL 

aRIh d/a/ft2 

Location Mal: Avg Max Avg Date 

Reactor Building Anti-
contaimination Bldg. 0.05 0.03 <100 <100 1111115 . 

Cask Car Trestleway 0.2 0.05 <100 <100 9/111117 

Waste Gas Compressor Rm 0.02 0.01 <100 <100 11/17115 

Waste Gas Valve Room 0.02 0.02 <100 <100 11/17115 

Primary Sodium Cold-. 3 0.05 108 <100 11/5175 
trap Room 

Primary Sodium Storage Room 6 3 <100 <100 
11/5175 

Primary Sodium Service 
System Valve Room 0.3 0.01 <100 <100 11/17175 

East Sodium Gallery 0.02 0.02 <100 <100 10/9175 

West Sodium Gallery 0.02 0.02 <100 <100 10/9175 

Fission Products Detector 
Building 0.03 0.02 <100 <100 5/161711 

Inert Gas Tunnel 0.1 0.02 <100 <100 11/26175 

Vent Building 0.03 0.02 <100 <100 11/17115 

Vent Building Equipt.Pit 0.02 0.01 <'00 <100 11/11175 

Health Physics Building 

Office and Lab 0.05 0.02 <100 <100 11/12175 

Locker Room 0.03 0.02 <100 <100 11/12175 

First Aid Rooms 0.02 0.02 <100 <100 10/17175 

Chern Lab 0.02 0.02 <100 <100 11/12175 
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Table 2.2 CALCULATED STAINLESS-STEEL ACTIVATION IN REACTOR VESSEL
(NEGLECTING BLANKET SUBASSEMBLIES) - June 1, 1973

Component

Control & safety rod
channels

Holddown mechanism

Shield bars

Thermal shield

Holddown column

Safety rods

Rotating plug

Support plates

Support structure

Support structure
Shielding

Flow baffles

Conical flow guide

Lower reactor head
Shielding

Transfer rotor

OHM

Reactor Vessel

Total

Acti•y'tion Sou..e, Ci
5•Fe ~ "Co "Co

2

5

22

22

24

7

8

4

1

96

99

.206

796

796

22

3

1

860

259

269

10

1

152

1

44

3515

22

.6

12

1

I

*,

35

19

228

105

97

3

3

1

965

35

35

2

18

6

1519

Total

142

439

935

916

25

6

2

1849

301

312

12

2

174

2

51

5168

* Less than 1 Ci.
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Table 2.2 CALCULATED Sl'AINLESS-S'l'EEL ACTIVATION IN REACTOR VESSEL 
r (NEGLECTING BLANKET SUBASSEMBLIES) - JWle 1 , 1973 

Component 63in 57Fe 
Acti~tion So~8e, Ci 
~ Co Total 

Control & safety rod 
channels 2 99 22 19 1112 

Holddown mechanism 5 .206 6 228 lI39 

Shield bars 22 796 12 105 935 

Thermal shield 22 796 1 97 916 

Holddown column * 22 * 3 25 

Safety rods * 3 * 3 6 

Rotating plug * * 2 

Support plates 24 860 * 965 18119 

Support structure 7 259 * 35 301 

Support structure 8 269 * 35 312 
Shielding 

Flow baffles * 10 * 2 12 

Conical flow guide * * 2 

Lower reactor head 4 152 * 18 174 
Shielding 

Transfer rotor * * 2 

OHM 44 * 6 51 

Reactor Vessel 

Total 96 3515 35 1519 5168 

* Less than 1 Ci. 

/' 
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Table 2.3 FINAL DECOMMISSIONING COST

1. Core Fuel Processing $ 418,000
Includes transferring subassemblies from reactor
and other storage areas to FARB, steam cleaning,
underwater segmenting, loading in casks and shipping
to Savannah River; also includes material and fabri-
cation cost of No. 2 shipping cask and modifications
to No. 1 cask.

2. AEC Core Fuel Processing 1,783,000
Includes basic processing and conversion charges,
processing and conversion losses, and use charges
during the processing period.

3. Blanket Subassembly Processing 67,000
Includes transferring subassemblies from reactor and
other storage areas to FARB, steam cleaning, and storage
in cutup pool.

4. Blanket Subassembly Processing for Disposal at Idaho 386,000
Includes licensing and rental of two casks, design and
purchase of special basket and container assemblies,
round-trip shipping charges, and cutting and disposing
of some nozzles.

5. AEC (ERDA) Blanket Subassembly Processing Payment 1,594,000
Blanket accepted by ERDA under Reprocessing pro-
visions of 33CFR30.

6. Sodium and Cold Trap Disposal
Includes transferring primary sodium from all systems
to storage tanks, constructing a sodium-barreling
facility, and dismantling and removing the primary
cold trap for shipment to Beatty, Nevada. Includes
$75,000 allocated to the trust fund to barrel and
ship primary sodium to PMC in 1981 - 1985.

7. Sodium Piping and Contaminated Equipment Disposal
Includes cutting and sealing pipes and equipment,
decontaminating equipment, and packaging solid
waste for burial.

8. Plant and Administrative Expenses
Includes plant and administrative expenses, nuclear
insurance,property tax, regulatory charges, and
AEC use charges. Amount is reduced by $376,000
of interest received on invested funds during the
decommissioning period.

250,000

480,000

1,999,700
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Table 2.3 FINAL DECOMMISSIONING COST (Cont.)

Total Cost of Decomimssioning

9. Provision for Surveillance

Total Cost of Decommissioning
including Surveillance Fund

$6,977,700

187,2881

$7,164,988

In addition to this amount, it was anticipated that the fund would

increase over the next 10 years due to premium funds from the NELIA
insurance.
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3.0 ENVIRONMENTAL ASSESSMENT

The proposed action to continue the SAFSTOR of Fermi 1 for 40 years
will not cause a significant environmental impact. The Fermi 1
decommissioning effort was completed in 1975. Since this involved
dismantling and shipping the radioactive fuel, blanket assemblies, and
mechanical components offsite, any impact due to decommissioning has
already occurred.

On April 29, 1969, Detroit Edison filed an application with the AEC for
a permit to construct Fermi 2; Construction Permit No. CPR-87 was
issued on September 26, 1972 following reviews by the AEC staff,
Advisory Committee on Reactor Safeguards, and public hearings dealing
with environmental matters before an Atomic Safety and Licensing
Board. The staff's conclusions were issued as a Final Environmental
Statement (CP-FES) in July 1972. On April 4, 1975, Detroit docketed
the Environmental Report (ER-OL) in support of the application for an
operating license. In August 1981, the NRC issued the "Final
Environmental Statement Related to the Operation of Enrico Fermi Atomic
Power Plant, Unit No. 2", NUREG-0769. The OL-FES presents assessments
that supplement those described in the CP-FES. The report is written
in accordance with 10CFR51 which implements the requirements of the
National Environmental Policy Act of 1969 (NEPA).

As discussed in Section 2.1 and shown in Figure 2.2, Fermi 1 shares the
1120-acre site with Fermi 2. The environmental information presented
in this section is based on relevant information and studies presented
in the Fermi 2 ER-OL, Updated Final Safety Analysis Report (UFSAR),
and the NRC's OL-FES. The environmental information is applicable
since much of the data was collected at the time of decommissioning or
after Fermi 1 was decommissioned and in a SAFSTOR status.

3.1 NON-RADIOLOGICAL IMPACTS

The regional demography and land use,-water use, site ecology, geology
and meteorology have not changed significantly since described in
Section 2 of the Fermi 2 ER-OL and UFSAR. Tables 3.1 and 3.2
represent the most recent population data around the site.

3.1.1 Socioeconomic and Cultural-Resources

The personnel required for maintenance of the facility in SAFSTOR
consists of a 12-person Site Committee who inspect the facility
annually, a 3-person Audit Subcommittee who audits the facility twice a
year, one technician who carries out the surveillance program, and an
operator responsible for periodic rounds. All of these individuals are
employed by Edison in other capacities and in some cases, at locations
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other than the Fermi site. Because of the small number involved and
their status as Edison employes, there is virtually no impact on the
community and traffic patterns.

3.1.2 Land Use

The SAFSTOR of the facility will not affect land use orisite or
offsite. There are no plans for either construction or dismantling any
portion of the facility over the next 40 years. Periodic maintenance
to the facility will be done as required to maintain the SAFSTOR
status.

3.1.3 Hydrology

The hydrology of the site and its environs has not changed
significantly since the Fermi 2 ER-OL and UFSAR. It is not anticipated
there will be any significant changes over the next 40 years.

3.1.4 Water Use

While in the SAFSTOR status, Fermi 1 has no requirement for water; thus
the water use on the site is directly attributable to the operation of
Fermi 2. Non-contaminated liquid waste collected in sump systems is
essentially the intrustion of underground or rain water. These sumps
discharge to the plant drain system which drains to Lake Erie. The
State of Michigan NPDES Permit No. MI 0001830 (Expires March 31, 1990)
covers the discharge of waste waters from-the Fermi 1 facility.

3.1.5 Aquatic and Terrestrial Resources

The aquatic and terrestrial ecology of the site and its environs is
presented in the Fermi 2 ER-OL and further discussed in the NRC
OL-FES. Since there is no water requirement for the facility and no
construction or dismantling activities anticipated, there will be no
impact on the aquatic or terrestrial resources.

3.1.6 Unavoidable Impacts

Fermi 1 will occupy a small restricted area of the present site over
the SAFSTOR period. Within that restricted area, Fermi 2 has a
thermoluminescent dosimeter (TLD) calibration facility inside the
concrete shield walls of the Fuel and Repair Building.

The unrestricted portions of the Fermi 1 facility are effectively used
by Fermi 2:
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o The Office and Turbine Buildings house training, medical, and
storage facilities.

o The water plant supplies the potable water for Fermi 2.

o The general service water intake structure for Fermi 2 is
located on the Fermi 1 intake canal.

3.1.7 Local Short-Term Uses Versus Long-Term Productivity

The site is presently being used for production of electricity by Fermi
2 and there are no plans for the next 40 years other than electrical
power generation.

3.1.8 Commitment of Resources

The 40 years of SAFSTOR will not involve commitment of a significant
amount of resources. It can be reasonably assumed that there will be
less volume of radioactive waste to dispose of at the end of SAFSTOR
due to the additonal period of decay. Immediate dismantling would
require offsite shipment of radioactive material and a larger burial
area at a waste disposal site.

3.2 RADIOLOGICAL IMPACTS

Tables 2.1 and 2.2 present activation sources in the Reactor Vessel and
radiation and contamination levels, respectively, at the time of
decommissioning. On July 23, 1986 Edison submitted supplemental
information in response to NRC questions (References 2 and 3).
Relevant information has been included in this section; for the
detailed data, see Reference 3.

The radiological impacts of 40 years of SAFSTOR consist of:

o The occupational radiation exposure of workers involved in
maintenance and surveillance.

0 The environmental impacts of releases of liquid and gaseous
effluents.

o The impact of postulated accidents.'
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The Office and Turbine Buildings house training, medical, and 
storage facilities. 

The water plant supplies the potable water for Fermi 2. 

The general service water intake structure for Fermi 2 is 
located on the Fermi 1 intake canal. 

Local Short-Term Uses Versus Long-Term Productivity 

The site is presently being used for production of electricity by Fermi 
2 and there are no plans for the next 40 years other than electrical 
power generation. 

3.1.8 Commitment of Resources 

The 40 _years of SAFSTOR will not involve commitment of a significant 
amount of resources •. It can be reasonably assumed that there will be 
less volume of radioactive waste to dispose of at the end of SAFSTOR 
due to the additonal period of decay. Immediate dismantling would 
require offsite shipment of radioactive material and a larger burial 
area at a waste disposal site. 

3.2 RADIOLOGICAL IMPACTS 

Tables 2.1 and 2.2 present activation sources in the Reactor Vessel and 
radiation and contamination levels, respectively, at the time of 
decommissioning. On July 23, 1986 Edison submitted supplemental 
information in response to NRC questions (References 2 and 3). 
Relevant information has been included in this section; for the 
detailed data, see Reference 3. 

The radiological impacts of 40 years of SAFSTOR consist of: 

o The occupational radiation exposure of workers involved in 
maintenance and surveillance. -

a The environmental impacts of releases of liquid and gaseous 
effluents. 

o The impact of postulated accidents •. 
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3 2.1 Occupational Radiation Exposure

Specific measures for the maintenance and control of radiation
exposures and releases of radioactive materials to unrestricted areas
are contained in the manual "Decommissioned Enrico Fermi Unit-1 Reactor
and Associated Building and Equipment-Administrative and Surveillance
Procedures". This manual is reviewed annually by the Fermi 1 Site
Review Committee. Any revisions to the manual are reported in the
Annual Report to the NRC.

Every six months the Audit Subcommittee performs an inspection and
review of records and evaluates compliance with commitments for periods
of surveillance.

The Plant Manager of Fermi 2 is the Custodian for Fermi 1 during its
SAFSTOR status. Two Custodial Delegates are appointed or reaffirmed at
the annual Review Committee meeting to act on behalf of the Custodian.

An ALARA program is maintained by Fermi 1 Administrative Procedures and
the implementation of Fermi 2 procedures that are applicable for
radiation protection of personnel entering or working in a Radiation
Controlled Area (RCA). A list of these procedures is found in
Reference 3.

The following controls and surveillances are carried out at Fermi 1.
In some instances the requirements of the Technical Specifications are
exceeded; these controls may at any time be revised to reflect the
surveillance frequencies required by the Technical Specifications.

1. All access points to the Restricted Area are kept locked. Access
to the secondary reactor shell is also controlled with a padlock.
Only two keys are available for the locks; one key is kept in the
Plant Manager's safe and the other in the critical key cabinet in
the Fermi 1 Control Room. Unescorted access to the restricted
area must be approved by the Custodian or his delegate.

2. Thermoluminscent Dosimeters (TLD) and Direct Reading Dosimeters
(DRD) are supplied for all persons who have been granted
permission for unescorted access. Visitors are-properly escorted
and are issued DRDs.

3. Periodic test and commitment compliance activities are initiated

by surveillance work orders issued by the Custodial Delegate.

4 The following weekly tests are performed:

o General walk-through and inspection of the restricted area.

o Continuity test of the water intrusion alarm circuits.
(Detectors are in the containment building lower level sump,

/,
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the waste water sump, and the biological shield annulus
around the Reactor Building).

o Observation of the CO2 cover gas pressure over the
essentially empty sodium storage tanks. (Small remnants of
sodium remain in the pipes, tanks, pumps, and reactor.)

o Cover gas (C0 2 ) pressure in the reactor is checked and
recorded in the Reactor Building.

5. The following monthly surveillances are performed:

o The volume of liquid in the liquid waste tanks is checked and
recorded. (Intrusion of rain water into the FARB caused one
tank to fill, this was corrected over three years ago by the
placement of a concrete apron on the West Side of the FARB).

o Detailed inspection of restricted area is made and potential
problems are reported to the Custodial Delegate.

o Water levels in all active sumps are checked.

6. The following quarterly surveillances are performed:

o Radiation and Smear Survey of FARB rooms.

o Radiation and Smear Survey of Reactor Building.

7. The following semi-annuai and annual surveillances are performed:

o Twenty radiological environmental sample analyses of raw
surface water and sediment around the plant environs and raw
city water are performed by an outside contractor.

o Physical tests (wet compress application) are performed of
the. water intrusion alarms at the detectors.

o Hi/Lo pressure alarms for the reactor cover gas are tested.

0 Reactor carbon dioxide cover gas pressure relief valve is
tested annually.

3.2.1.1 Personnel Exposure

Table 3.3 represents the personnel exposure experience from 1973
through 1985. This covers three distinct periods in the history of
Fermi 1:
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city water are performed by an outside contractor. 

Physical tests (wet compress application) are performed of 
the water intrusion alarms at the detectors. 
HilLo pressure alarms for the reactor cover-gas are tested. 

Reactor carbon dioxide cover gas pressure relief valve is 
tested annually. 

Personnel Exposure 

Table 3.3 represents the personnel exposure experience from 1973 
through 1985. This covers three distinct periods in the history of 
Fer~i 1: 
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o 1973 - 1975: Exposure experience involved all plant
personnel for removal of all highly radioactive material and
equipment and area decontamination and sealing.

o 1976 - 19&1: Surveillance and routine maintenance
activities.

o 1982 - 1985: Preliminary evaluations and planning were made
in 1982 for the disposition of the primary sodium stored in
Fermi 1. Drumming operations were performed in 1983 and the
sodium was shipped to Idaho Falls in 1984.

In 1985, Fermi 2 established a direct reading dosimeter calibration
facility in the machine shop located in the FARB. This area was
selected because of the low background radiation and access control
maintained over the area. Most of the exposure for 1985 was the result
of activity in this facility doing work for Fermi 2.

Maintenance, repair, and surveillance operations over the next 40 years
will average about 0.034 person-rem per year or a total of 0.14
person-rem. Fermi 2 dosimetry calibration activities in the FARB could
result in personnel exposures as high as 0.20 person-rem per year not
directly attributable to Fermi 1 SAFSTOR.

3.2.1.2 Radionuclide Inventory

Activation analyses were performed on various Fermi 1 components to
determine the 1986 radionuclide inventory and project the inventory at
the end of the 40 year SAFSTOR period. Reference 3 provides the
details for Table 3.4, a summary of the results of analyzing the
reactor vessel, primary shield tank, biological shield (concrete),
reactor vessel internals, sodium residuals, and liquid waste samples.

The 40 year SAFSTOR will result in the following estimated reductions:

o 85% reduction in activity.

o 90% reduction in liquid waste activity.

o 89% to 90% reduction in exposure.

3.2.1.3 Radiological Surveys

In 1986, radiological surveys were performed to assess exposure rates
and contamination levels within the Fermi 1 Radiological Controlled
Area. Areas surveyed included:

o Fuel and Repair Building
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o 1973 - 1975: Exposure experience involved all plant 
personnel for removal of all highly radioactive material and 
equipment and area decontamination and sealing. 

a 1976 - 19~1: Surveillance and routine maintenance 
activities. 

o 1982 - 1985: Preliminary evaluations and planning were made 
in 1982 for the disposition of the primary sodium stored in 
Fermi 1. Drumming operations were performed in 1983 and the 
sodium was shipped to Idaho Falls in 198ij. 

In 1985, Fermi 2 established a direct reading dosimeter calibration 
facility in the machine shop located in the FARE. This area was 
selected because of the low background radiation and access control 
maintained over the area. Most of the exposure for 1985 was the result 
of activity in this facility doing work for Fermi 2. 
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Maintenance, repair, and surveillance operations over the next ijO years 
will average about 0.034 person-rem per year or a total of 0.14 
person-rem. Fermi 2 dosimetry calibration activities in the FARB could 
result in personnel exposures as high as 0.20 person-rem per year not 
directly attributable to Fermi 1 SAFSTOR. 

3.2.1.2 Radionuclide Inventory 

Activation analyses were performed on various Fermi 1 components to 
determine the 1986 radionuclide inventory'and project the inventory at 
the end of the 40 year SAFSTOR period. Reference 3 provides the 
details for Table 3.ij, a summary of the results of analyzing the 
reactor vessel, primary shield tank, biological shield (concrete), 
reactor vessel internals, sodium residuals, and liquid waste samples. 

The ijO year SAFSTOR will result in the following estimated reductions: 

o 85% reduction in activity. 

o 90% reduction in liquid waste activity. 

o 89% to 90% reduction in exposure. 

3.2.1.3 Radiological Surveys 

In 1986, radiological surveys were performed to assess exposure rates 
and contamination levels within the Fermi 1 Radiological Controlled 
Area. Areas surveyed included: 

o Fuel and Repair Building 



o Reactor Building
o Cask Car Trestle Shed
o Ventilation Building
o Outside Areas within the RCA
o Primary & Secondary Sodium & Steam Tunnels
o Sodium Service Building

The results are shown in Table 3.5. No significant removable
contamination was detected in any of the surveyed areas at Fermi 1.
The only detectable removable contamination was found in a few •pots in
the decay and cutup pools which ranged from 1500-4000 dpm/lOOcm .
All other ýeta and gamma contamination levels were less than 1000
dpm/100 cm , the minimum detectable level for the purpose of this
survey. Alpha contamination levels were all less than 20 dpm/100 cm2

which represents the alpha contamination minimum detectable level.

Presently, the following areas located within the Fermi 1 restricted
area are within the release criteria defined as "...5 micro rem per
hour at one meter for reactor generated, gamma emmiting isotopes",
(Reference 9).

o FARB
First Floor and Mezzanine
Machine pit

o Cask Car Trestle Shed
o Operations Floor in Reactor Building
o Second Floor of Sodium Building
o All Outdoor Areas

It is estimated that over the SAFSTOR period, the decay and cutup pool
rooms and Reactor Building basement will be at unrestricted dose rate
criteria; the bottom of the'decay pool will be at or near unrestricted
criteria.

3.2.1.4 Isotopic Analysis

Isotopic analyses were performed at selected locations with enough
activity to provide significant data. The inplace analyses were
performed with a Quantum Technology transportable gamma spectroscopy
system. Selected locations were those areas in which the general
radiation level was higher than normal background.

Only Cesium-137, Cobalt-60 and Sodium-22 were found. The measured
activities, present dose rate at the point of measurement, forty year
dose rate, forty year dose rate corrected for gamma energy profile
change, and percent reduction over the forty year span are shown in
Table 3.6.

3.7

( 

{ 

o 
o 
o 
o 
o 
o 

Reactor Building 
Cask Car Trestle Shed 
Ventilation Building 
Outside Areas within the RCA 
Primary & Secpndary Sodium & Steam Tunnels 
Sodium Service Building 

The results are shown in Table 3.5. No significant removable 
contamination was detected in any of the surveyed areas at Fermi 1. 
The only detectable removable contamination was found in a few ~pots in 
the decay and cutup pools which ranged from 1500-4000 dpm/100cm • 
All other ~eta and gamma contamination levels were less than 1000 
dpm/100 cm , the minimum detectable level for the purpose of this 
survey. Alpha contamination levels were all less than 20 dpm/100 cm2 
which represents the alpha contamination minimum detectable level. 

Presently, the following areas located within the Fermi 1 restricted 
area are within the release criteria defined as " ••• 5 micro rem per 
hour at one meter for reactor generated, gamma emmiting isotopes", 
(Reference 9). 

o FARE 
First Floor and Mezzanine 
Machine pit 

o Cask Car Trestle Shed 
o Operations Floor in Reactor Building 
o Second Floor of Sodium Building 
o All Outdoor Areas 

It is estimated that over the SAFSTOR period, the decay and cutup pool 
rooms and Reactor Building basement will be at unrestricted dose rate 
criteria; the bottom of the decay pool will be at or near unrestricted 
criteria. 

3.2.1.4 Isotopic Analysis 

Isotopic analyses were performed at selected locations with enough 
activity to provide significant data. The inplace analyses were 
performed with a Quantum Technology transportable gamma spectroscopy 
system. Selected locations were those areas in which the general 
radiation level was higher than normal background. 

Only Cesium-137, Cobalt-60 and Sodium-22 were found. The measured 
activities, present dose rate at the point of measurement, forty year 
dose rate, forty year dose rate corrected for gamma energy profile 
change, and percent reduction over the forty year span are shown in 
Table 3.6. 
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3.2.2 Radioactive Waste Management

o Gaseous Wastes

There will be no radioactive gaseous wastes released from Fermi 1 over
the SAFSTOR period.

o Liquid Wastes

Liquid wastes at Fermi 2 are contained within the waste tanks in the
FARB. All potentially contaminated drains and sumps collect in the hot
sump in the FARB and discharge to the waste tanks. Liquid quantities
in these tanks are monitored and recorded. If there is a need to
discharge the liquid from the tanks, the water will be processed using
an approved portable liquid radwaste processing system until it is
acceptable for discharge in accordance with the Technical
Specifications.

3.2.3 Postulated Accidents

There are three postulated accidents that could occur during SAFSTOR.
These are described in the following sections.

3.2.3.1 Liquid Releases

It is assumed that two liquid waste tanks in the Fuel and Repair
Building rupture. The tanks contain a total 6 8 f 7550 gallons of
radioactive radwaste that analyzed 6 mCi of Co and 6 mCi of 137

Cs.

Scenario A: Airborne Release

ASSUMPTIONS:

o Tanks rupture/malfunction and radioactive inventory is spilled on
floor.

o 25% of the inventory is assumed to be released through a vent to
the environment.

o Release occurs over a 2-hour period and individual is exposed for
the entire time at the exclusion area boundry (EAB).

o Dose factors from Regulatory Guide 1.109 and ICRP Publication 30

0 X/Q = 1.55xE-5 sec/m 3 (Fermi 2 UFSAR, Chapter 15, Table 15A-2)
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3.2.2 Radioactive Waste Management 

o Gaseous Wastes 

There will be no radioactive gaseous wastes released from Fermi 1 over 
the SAFSTOR period. 

o Liquid Wastes 

Liquid wastes at Fermi 2 are contained within the waste tanks in the 
FARE. All potentially contaminated drains and sumps collect in the hot 
sump in the FARE and discharge to the waste tanks. Liquid quantities 
in these tanks are monitored and recorded. If there is a need to 
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acceptable for discharge in accordance with the Technical 
Specifications. 

3.2.3 Postulated Accidents 

There are three postulated accidents that could occur during SAFSTOR. 
These are described in the following sections. 

Liquid Releases 

It is assumed that two liquid waste tanks·inthe Fuel and Repair 
Building rupture. The tanks contain a total Sf 7550 gallons of 
radioactive radwaste that analyzed 6 mCl of 6 Co and 6 mCl of 137 
Cs. 

Scenario A: Airborne Release 

ASSUMPTIONS: 

o Tanks rupture/malfunction and radioactive inventory is spilled on 
floor. 

o 25% of the inventory is assumed to be released through a vent to 
the environment. 

o Release occurs over a 2-hour period and individual is exposed for 
the entire time at the exclusion area boundry (EAB). 

o Dose factors from Regulatory Guide 1.109 and ICRP Publication 30 

o X/Q = 1.55xE~5 sec/m3 (Fermi 2 UFSAR, Chapter 15, Table 15A-2) 
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2-hour, 50 th percentile value at Fermi 2 exclusion area
boundry (EAB) of 915 meters NW. This distance is
conservative since the Fermi 1 EAB is approximately 1211
meters NW.

o Maximum Permissible Concentration (MCP) from 1OCFR20, Appendix B,
Table II.

RESULTS: Scenario A

Liquid Water Tank Source - Airborne Release

Concentration uCI/zl
Nuclide In Tank At EAB KPC (air) CIMPC*

Cobalt-60 2.10E-4 3.23E-12 1E-8 3.23E-4
Cesium-137 2.10E-4 3.23E-12 2E-9 1.62E-3

* C/MPC = ratio of EAB concentration to MPC

2-Hour Dose Rate at EAB, mrem

Adult Child

Whole Body 3.27E-4 1.11E-4
Lung* 4.46E-3 5.29E-3

Lung is most critical organ.

Scenario B: Liquid Release to Lake Erie

ASSUhPTIONS:

o The liquid radwaste tanks are located in the subbasement of the
FARB. In the unlikely event of an earthquake, minor cracking of
the structure could occur. The tanks could also-undergo stress
cracking and leaking to allow fluid flow between the interior of
the structure and the surrounding earth. Initially, liquid would
be retained within the structure and diluted by inflowing ground
water from the dolomite aquifer. There would also be a slow
inflow of ground water and the water level inside the structure
would rise until it attained the elevation of the piezometric
level of the ground water. At that time the radioactive liquid
may be diluted by as much as 10:1; however, no credit is taken for
dilution via the influx of water.

o Tanks are approximately 450 ft. from the Lake Erie shoreline.
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2-hour, 50 th percentile value at Fermi 2 exclusion area 
boundry (EAB) of 915 meters NW. This distance is 
conservative since the Fermi 1 EAB is approximately 1211 
meters NW. 

o Maximum Permissible Concentration (MCP) from 10CFR20, Appendix B, 
Table II. 

RESULTS: Scenario A 

Liguid Water Tank Source - Airborne Release 

Concentration uCl/ml 
Nuclide In Tank At EAB KPC {air) . C/KPC* 

Cobalt-60 2. 'OE-~ 3.23E-12 1E-8 3.23E-~ 
Cesium-137 2.10E-~ 3·23E-12 2E-9 1.62E-3 

* C/HPC = ratio of EAB concentration to MPC 

2-Hour Dose Rate at EAB, mrem 

Whole Body 
Lung* 

Adult 

3.27E-~ 
4.46E-3 

Child 

1.11E-4 
5.29E-3 

* Lung is most critical organ. 

Scenario B: Liquid Release to Lake Erie 

ASSUliPTIONS: 

o The liquid radwaste tanks are located in the subbasement of the 
FARE. In the unlikely event of an earthquake, minor cracking of 
the structure could occur. The tanks could also-undergo stress 
cracking and leaking to allow fluid flow between the interior of 
the structure and the surrounding earth. Initially, liquid would 
be retained within the structure and diluted by inflowing ground 
water from the dolomite aquifer. There would also be a slow 
inflow of ground water and the water level ins~de the structure 
would rise until it attained the elevation of the piezometric 
level of the ground water. At that time the radioactive liquid 
may be diluted by as much as 10:1; howeve~, no credit is taken for 
dilution via the influx of water. 

o Tanks are approximately ~50 ft. from the Lake Erie shoreline. 
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o Flow rate within the aquifer is 0.24 ft/day.

o Delay time in traveling from the tank to Lake ERie is 1875 days
plus 40'days to move upward through till and lake bottom
sediments, (Fermi 2 UFSAR, Section 15.7.3.2).

0 Dilution factor of 77 at Monroe City Water intake 3200 meters

south of Fermi 2 (Fermi 2 UFSAR, Appendix 11A).

o Decay with delay time is assumed.

o Individual consumed water, fish, and invertebrates for 24-hour
period.

o Dose factors from Regulatory Guide 1.109.

o MPC from 1OCFR20, Appendix B, Table II.

RESULTS: Scenario B

Liquid Waste Tank Source - Monroe City Water Intake
Concentration, uCi/ml

Entering
Nuclide In Tank Lake At Intake MPC (-tter) C/HPC•"

Cobalt 60 2.10E-4 1.04E-4 1.35E-6 5.00E-5 0.03
Cesium 137 2.10E-4 1.86E-4 2.41E-6 2.OOE-5 0.12

* C/MPC = ratio of concentration at intake to MPC.

Ingestion Dose Rate, mrem

Water Fish Invertebrate Total
Adult Whole Body 0.329.90 .38 22.6T4
Adult, Liver 0.53 30.30 3.62 34.15
Child, Whole Body 0.19 4.24 0.54 0.73
Child, Bone 1.10 29.90 3.68 34.68

3.2.3.2 Airborne Relet.sas

It is assumed that a fire or other catastrophic event results in the release to
the environment of the residual sodium includjng the entire radi yclide
inventory which contains a total of 0.98 mCi Na and 4.84 mCi '•" Cs.
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o Flow rate within the aquifer is 0.24 ft/day. 

o Delay time in traveling from the. tank to Lake ERie is 1875 days 
plus 40 days to move upward through till and lake bottom 
sediments, (Fermi 2 UFSAR, Section 15.7.3.2). 

o Dilution factor of 77 at Monroe City Water intake 3200 meters 
south of Fermi 2 (Fermi '2 UFSAR, Appendix 11A). 

o Decay with delay time is assumed. 

o Individual consumed water, fish, and invertebrates for 24-hour 
period. 

o Dose factors from Regulatory Guide 1.109. 

o MPC from 10CFR20, Appendix B, Table II. 

RESULTS: Scenario B 

Liquid Waste Tank Source - Monroe City Water Intake 
Concentration, uCi/ml 

Entering 
Nuclide In Tank Lake At Intake MPC (·':.ter) CIHPC-~ 

Cobalt 60 
Cesium 137 

2.10E-4 
2.10E-4 

1.04E-4 
1.86E-4 

1.35E-6 
2.41E-6 

5.00E-5 
2.00E-5 

* C/MPC = ratio of concentration at intake to MPC. 

Ingestion Dose Rate, mrem 

Water Fish Invertebrate 
Adult Whole Body Q.3b 29.90 2.38 
Adult, Liver 0.53 30.30 3.62 
Child, Whole Body 0.19 1l.24 0.54 
Child, Bone 1. 10 29.90 3.68 

Airborne Relec~~s 

0.03 
0.12 

Total 
22.b1i 
311. , 5 
0.73 

34.68 

It is assumed that a fire or other catastrophic event results in the release to 
the environment of the residual sodium includ~~g the entire radi~o~clide 
inventory which contains a total of 0.98 mCi Na and 4.84 mCi j Cs. 
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ASSUMPTIONS

o 100% of inventory becomes airborne.

.o Release occurs over a 2-hour period and individual is exposed for
the entire time at the EAB.

o Dose factors from Regulatory Guide 1.109 and ICRP Publication 30.

o X/Q = 1.55xE-5 sec/m3 .

o MPC from 1OCFR20, Appendix B, Table II.

RESULTS: Residual Sodium

Airborne Release

Contentration uCi/ml

Nuclide At EAB MPC (air) C/MPC*

Sodium-22 2.11E-12 6E-9 3.52E-4
Cesium-137 1.04E-11 2E-9 5.21E-3

* C/MPC = Ratio of EAB concentration to MPC.

Adult Dose Rates, mrem
Whole Body 1.31E-3
Liver* 1.48E-3

* Liver is most critical organ.

3.2.3.3 Discussion

Both Scenario A and B and the releases from the residual sodium result in
concentration levels that are well below the MPC values in 1OCFR20,
Appendix B, Table II for releases to unrestricted areas.

The dose rates associated with Scenario B are below the limits at which
precautionary measures would be taken for an accident-type release. The
relatively high dose rates associated with the fish and invertebrates are
the result of the concentration factors and the models in Regulatory Guide
1.109. In this Scenario, the radioactive liquid is released to the aquifer
and groundwater. The results are extremely conservative since no credit
was assumed for

o Dilution from the initial influx of water into the FARB.
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The dose rates associated with Scenario B are below the limits at which 
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o Removal of suspended particulates by filtering action of the soil and
clay.

o Removal of ionic forms through adsorption by the soil and clay.

The 1875-day travel time to the shoreline of Lake Erie provides ample time
to sink wells, follow the progress to the Lake, and take remedial action
should it become necessary.
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o Removal of suspended particulates by filtering action of the soIl and-
clay. 

o Removal of ionic forms through adsorption by the soIl and clay. 

The 1875-day travel time to the shoreline of Lake Erie provides ample time 
to sInk wells, follow the progress to the Lake, and take remedial action 
should it become necessary. 

3.12 



Table 3.1 1980 DISTRIBUTION OF ESTIMATED POPULATION

DISTANCE FROM SITE (MI)*

Direct ion

from
Sitt a- -1 1-2 2-3 31-4 4-5 5-10 10-20 20-30 30-40 40-gio 0-6;0
Site 0-

N

NNE

NE

ENE

E

ESE

SE

SSE

LAJ

S

SSW

SW

WSW

W

WNW

NW

NNW

TOTAL

29

0

0

0

0

0

0

0

41

0

0

0

0

0

3

0

73

263

102

259

0

0

0

0

0

576

710

208

24
58

76

140

177

12

131

0

0

0

0

0

51

21

9

846

29

31

353

243

79

90

12

0

0

0

0

0

0

0

0

2.236

165

52

639

64

197

81

0

0

0

0

0

0

0

0

117

1.779

600

109

318

77

14.912

7,618

0

0

0

a
0

0

0

0

936

34.474

4.491

3,806

4,942

2,621

105.623

100.866

11,160

6.960

610

0
0

0

0

3,004

11.008

6.715

5,640

6.195

7.398

19.545

284.944

530,643

615,106

10.183

16.547

7.056

0

401

1.052

6,568

107.943

319,037

9,531

11,222

17,271

98,185
120,357

686.014

1.026,606

186877

14.248

17,294

2.849

6.713

16.653

15.655

22.580

78,576

10,064

27,702

11.078

116.185
77,607

312,537

363.659

549

16.699

3.207
0

47,673

21,920

35. 130

38,523

23,552

9,468

29,887

12.496

37,802
69,070

1,650,674

2, 113,866

41,191

54,690

29,067

2.649

54,787

39,625

58,021

172,781

433,445

160,923

79,794

51,056

265.901

289,724

2,434 1,903 3,337 3,278 73,800 1,957,514 2,138,739 1.022.372 5,498.394

Source: ER-OL

*To convert miles to kilometers, multiply by 1.6093.
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Table 3.1 1980 DISTRIBUTIOH OF ESTIMATED POPULATION 

DISTANCE FROM SITE ~MI)-

D'rect'on 

from 

su .. 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 0-50 

N 29 263 177 79 197 14,912 105,823 530,643 686,014 312,537 1,650,674 

NNE 0 102 12 90 81 7,618 100,866 615,106 1,026,606 363,659 2,113,866 

NE 0 259 131 12 0 0 11,180 10,183 18,877 549 41,191 

ENE 0 0 0 0 0 0 6,960 16,547 14,248 16,899 54,690 

E 0 0 0 0 0 0 610 7,056 17,294 3,207 29,067 

ESE 0 0 0 0 0 0 0 0 2,849 0 2,849 

W SE 0 0 0 0 0 0 0 401 6,713 47,673 54,787 . .... 
W 

SSE 0 0 0 0 0 0 0 1,052 16,653 21,920 39,625 

S 41 576 51 0 0 0 0 6,~68 15,655 35,130 58,021 

SSW 0 710 21 0 0 0 3,004 107,943 22,580 38,523 172,781 

SW 0 208 9 0 117 936 11,008 319,037 78,578 23,552 433,445 

WSW 0 24 846 2,236 1.779 34,474 6,715 9,531 10,064 9,468 160,923 

W 0 58 29 165 600 4,491 5,640 11,222 27,702 29,887 79,794 

WNW 0 18 31 52 109 3,806 6,195 17,271 11,078 12,496 51,056 

NW 3 76 353 639 318 4.942 7,398 98,185 116,185 37,802 265,901 

NNW 0 140 243 64 77 2,621 19,545 120,357 77 ,607 69,070 289,724 

TOTAL 73 2,434 1,903 3,337 3,278 73,800 284,944 1.951,514 2,138,739 1,022.,372 5,498,394 

Source: ER-OL 

-To convert mIles to kilometers, multIply by 1.6093. 



Table 3.2 DISTRIBUTION OF PROJECTED POPULATION IN YEAR 2000

DISTANCE FROM SITE (MI)*

Direction

f ram

Site 0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 0-50

N

NNE

NE

ENE

E

(J:

ESE

SE

SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

Total

37

0

0

0

0

0

0

0

52

0

0

0

0

0

4

0

93

335

130

329

0

0

0

0

0

733

903

265

31

74

23

97

178

3.098

225

15

167

0

0

0

0
0

65

27
Il

1 .076

37

39

449

309

2.420

100

114

15

0

0

0

0

0

0

0

0

2,844

210

66

813

4.81
4, 243

251

103

0

0

0

0

0

0

0

0

149

2. 263

763

139

404

98

12.367

6.016

0

0

0

0

0

80.617

77.351

13,198

8.215

720

0

0

0

0

0

1 .190

430849

5.712

4,841

6.286

3,263

0

0

2.858

14.001

8.540

7.173

7.879

5.636

140889
241.077

404.245

554.465

12.021

19.534

8.330

0

467

1.225

7.036

112.942

310'.191

12.122

13,934

21,130

116.337

92,050

712.580

943,019

22,283

16.820

20,415

3,356

7,804

19.291

17.432

32,285

76.691

11,825

33,400

13,431

140,874

72,099

384,721

448.530

648

19,949

3,785

0

52,282

23,242

37 136

55.081

28,302

11,975

35,952

15.071

92. 109

106,183

1,595,478

2,029,419

48,661

64,518

33,250

3,363

60,553

43,758

62,454

204.097

430,800

94,525

97,255

62.619

363.009

289,150

4.170 83.524 1.685,705 2,143.612 1,314,966 5.482,908

Source: ER-OL

*To convert miles to kilometers, multiply by 1.6093.

Table 3.2 DISTRIBUTION OF PROJECTED POPULATION IN YEAR 2000 

DISTANCE FROM SITE ~MI ). 

Dlrectton 

fro", 

SUe 0-' 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 0-50 

N 37 335 225 100 251 12,367 80,617 404,245 712,580 384,721 1,595,478 

NNE 0 130 15 114 103 6,016 77 ,35 I 554,465 943,019 448,530 2,029.419 

NE 0 329 167 15 0 0 13,198 12,021 22,283 648 48.661 

ENE 0 0 0 0 0 0 8.215 19.534 16,820 19,949 64.518 

E 0 0 0 0 0 0 720 8.330 20,415 3,785 33,250 

ESE 0 0 0 0 0 0 0 0 3,356 0 3,363 

W SE 0 0 0 0 0 0 0 467 7,804 52,282 60,553 

-- SSE 0 
.t= 

0 0 0 0 0 0 1,225 19,291 23,242 43.758 

S 52 733 65 0 0 0 0 7,036 17,432 37,136 62,454 

SSW 0 903 27 0 0 ° 2,858 112,942 32.285 55,081 204.097 

SW ° 265 II 0 149 1,190 14,001 310',191 76,691 28,302 430,800 

WSW ° 31 1,076 2,844 2,263 43.849 8,540 12.122 1 I ,825 I I ,975 94,525 

W 0 74 37 210 763 5,712 7, 173 13,934 33,400 35,952 97,255 

WNW 0 23 39 66 139 4,841 7.879 2 1.130 13,431 15,071 62,619 

NW 4 97 449 813 404 6.286 5,636 116,337 140,874 92,109 363,009 

NNW 0 178 309 al 98 3,263 14,889 92,050 72,099 106,'83 289,150 

Total 93 3,098 2,420 4,2 4 3 4,170 83,524 241,077 1,685,705 2,143,612 1,314,966 5,482,908 
I 

Source: ER-OL 

.To convert mIles to kIlometers, multIply by 1.6093. 



TABLE 3.3 FERMI 1 PERSONNEL EXPOSURE EXPERIENCE, PERSON-REM

MONTH 1973 1974 1975

January 0.73 0.08 0.44

February 0.86 1.07 0.49

March 1.07 0.84 0.49

April 0.21 0.22 0.48

May 0.24 0.43 0.38

June 0.08 0.29 2.28

July 0.42 0.31 0.77

August 0.86 0.10 1.30

September 0.17 0.07 2.39

October 0.03 0.39 0.48

November 0.98 0.76 0.18

December 0.14 0.49 0.02

TOTAL 5.79 5.05 9.70

MONTH 1976 1977 1978 1979 1980 1981

January 0 0 NIA* 0.042 0 N/A

February 0.010 0.030 0 0 0 0

March 0 0 0 0 0 0

April 0.015 0 0.031 0 0 0

May 0 0 0 0.039 0 0.011

June 0 0 0 0 0 0

July 0 0 0 N/A 0 0

August 0 0.011 0.012 0 0 0

September 0 0 0 0 0 0

October 0 0 0 0 N/A N/A

November 0 0 0 0 0 N/A

December 0 0 N/A 0 0 0

TOTAL 0.025 0.041 0.043 0.081 0 0.011
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K)NTH 1973 1974 1975 

January 0.73 0.08 0.44 

February 0.86 1.07 0.49 

March 1.07 0.8lI 0.49 

April 0.21 0.22 0.48 

May 0.24 0.43" 0.38 

June 0.08 0.29 2.28 

July 0.42 0.31 0.77 

August 0.86 0.10 1.30 

September 0.17 0.07 2.39 

October 0.03 0.39 0.48 

November 0.98 0.76 0.18 

December 0.14 0.49 0.02 

TOTAL 5.79 5.05 9.70 

HOl-ITH 1976 1977 1978 1979 1980 1981 

January 0 0 N/A* 0.042 0 N/A 

February 0.010 0.030 0 0 0 0 

March 0 0 0 0 0 0 

April 0.015 0 0.031 0 0 0 

May 0 0 0 0.039 0 0.011 

June 0 0 0 0 0 0 

July 0 0 0 N/A 0 0 

August 0 0.011 0.012 0 0 0 

September 0 0 0 0 0 0 

October 0 0 0 0 N/A N/A 

November 0 0 0 0 0 N/A 

December 0 0 N/A 0 0 0 

TOTAL 0.025 0.041 0.043 0.081 0 0.011 
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Table 3.3 FERMI 1 PERSONNEL EXPOSURE EXPERIENCE, PERSON-REM (Cont.)

MONTH 1982 1983 1984 1985

January -N/A 0.011 0 0.010

February 0.012 0 0 0.020

March 0.044 0.071 0 0

April 0 0 0 0.010

May 0.010 0.030 0 0.010

June 0 0.024 0 0

July 0.016 0 0 0

August 0.045 0.136 0 0

September 0 0.013 0 0

October 0 0 0 0

November 0.015 0 0.020 0.040

December 0.024 0 0 0.020

TOTAL 0.166 0.285 0.020 0.110
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K)NTH 1982 1983 19S-q ,1985 

January ·N/A 0.011 0 0.010 

February 0.012 0 0 0.020 

March 0.044 0.011 0 0 

April 0 0 0 ·0.010 

May 0.010 0'.030 0 0.010 

June 0 0.024 0 0 

July 0.016 0 0 0 

August 0.045 0.136 0 0 

September 0 0.013 0 0 

October 0 0 0 0 

November 0.015 0 0.020 0.040 

December 0.024 0 0 0.020 

TOTAL 0.166 0.285 0.020 0.110 
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TABLE 3.4 TOTAL NUCLIDE INVENTORY (CURIE)

NUCLIDE TOTAL ACTIVITY 1986 TOTAL ACTIVITY 2026 TOTAL ACTIVITY 2086

Nb-94

Co-60

NI-59

Ni-63

C- 14

Fe-55

Na-22

Cs-137

Eu- 152

TOTAL

4.06E-02

2.75E+02

3.92E+00

8.72E-01

1 .34E-09

1. 1 1E+02

9.80E-04

1.08E-02

2.75E-03

4.77E+02

NC*
1. 42E+00

NC

6. 42E+O 1

NC

2.50E-03

2.50E-08

4.52E-03

3.44E-04

6.95E+01

NC

5.21E-04

NC

4. 12E+O 1

NC

2.92E-I0

3.20E-15

1.10E-03

1.52E-05

4.51E+01

*NC - Essentially no change.

3.17

TABLE 3.4 TOTAL NUCLIDE INVEHTORY (CURIES) 

NUCLIDE TOTAL ACTIVITY 1986 TOTAL ACTIVITY 2026 TOTAL ACTIVITY 2086 

Nb-94 4.06E-02 NC* NC 

Co-60 2. 75E+02 1. 42E+OO 5.21E-04 

Ni-59 3. 92E+00 NC NC 

Ni-63 8.72E-Ol 6.42E+01 4. 12E+01 

C-14 1.34E-09 NC NC 

Fe-55 1.11E+02 2.50E-03 2.92E-l0 

Na-22 9.80E-04 2.50E-08 3.20E-15 

Cs-137 1.08E-02 4.52E-03 1. 10E-03 

Eu-152 2.75E-03 3.44E-04 1.52E-05 

TOTAL 4.77E+02 6.95E+01 4.51E+01 

*NC - Essentially no change. 

I 
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Table 3.5 RADIATION AND SURFACE CONTAMINATION LEVELS - 1986

RADIATION LEVELS

CONTAMINATION LEVELS,

dpa/I00 eA2

LOCATION

FARB

First Floor

Decay pool & cutup area

Floor drains, pool area

Mezzanine

Decay pool, inside

Decay pool, tunnel

Cutup pool, inside

Cutup pool, tunnel

Repair PitI

Waste Tanks

Waste dump tank2

Pump room

Pump room, piping, pumps,

etc.

Sump 3

6E-6 TO 1OE-5

1 E-5 to 2E-5

1.5E-5 to 2.5E-4

5E-6 to 8E-6

1E-5 to 8E-5

1E-4 to 4E-3

8E-5 to 2E-4

1E-4

6E-6 to 1E-5

1E-4 to 2E-3

8E-2

1E-5 to 1E-4

<1000 <20

1500

1500

to 3500

- 4000

<20

<20

<20

<20

<1000

<1000

5E-5

1 E-4

to 6E-4

2E-3

<1000

<1000
<20

<20

1 Storage area for Fermi 2 Turbine Bypass Line.

2 Tank currently full.

3 Water and sludge sa35jes analyzed: 2.75E-4 uCi/500 ml 60 Co.
2.65 E-4 u Ci/500 ml Cs.
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Table 3.5 RADIATION AND SURFACE CONTAMINATION LEVELS - 1986-

CONTAMINATION LEVELS, 

RADIATION LEVELS 

LOCATION RElVHR. 

FARB 
First Floor 6E-6 TO 10E-5 

Decay pool & cutup area 1 E-5 to 2E-5 

Floor drains, pool area 1.5E-5 to 2.5E-4 

Mezzanine 5E-6 to 8E-6 

Decay pool, inside 1E-5 to 8E-5 

Decay pool, tunnel 1E-4 to 4E-3 

Cutup pool, inside 8E-5 to 2E-4 

Cutup pool, tunnel 1E-4 

Repair Pit 1 6E-6 to 1E-5 

Waste Tanks 1E-4 to 2E-3 

Waste dump tank2 8E-2 

Pump room 1E-5 to 1E-4 

Pump room, piping, pumps, 

etc. 5E-5 to 6E-4 
sump3 1E-4 2E-3 

1 Storage area for Fermi 2 Turbine Bypass Line. 

2 Tank currently full. 

dpm/100 cm2 

BETA, GAMMA 

<1000 

1500 to 3500 

1500 - 4000 

<1000 

<1000 

<1000 

<1000 

3 Water and sludge sa~Qles analyzed: 2.75E-4 uCi/500 ml 60 Co •. 
2.65 E-4 u Ci/500 ml j1Cs. 
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<20 

-

<20 

<20 

<20 

<20 

<20 
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Table 3.5 RADIATION & SURFACE CONTAMINATION LEVELS - 1986 (Cant.)

REACTOR BUILDING

Elevation 557 ft. 1E-4 to 1E-3 <1000 <20

Elevation 590 2E-6 to IE-5 <1000 <20

Containment Cask Car

Trestle Shed 5E-6 to 1E-5 <1000 <20

Ventilaton Building 8E-6 to 1E-5 <1000 <20

Outside area 5E-6 to 1E-5 <1000 <20

Primary Sodium Tunnel 1E-5 to 9E-5 <1000 <20

Secondary Sodium Tunnel 8E-6 to IE-5 <1000 <20

Gas Tunnel 1E-5 to 5E-5 <1000 <20

Cold Trap Cell 2E-5 to 5E-5 <1000 <20

Sodium Storage Room 2E-5 to 8E-5 <1000 <20

Covered Storage Area 8E-6 to 1E-5 <1000 -

Sodium Storage Tanks 2E-3 <1000 -

Sodium Transfer Room 8E-6 to 1.2E-5 <1000 -

Sodium Service Building 6E-6 to 1E-5 <1000 -

Waste Gas Building 2E-5 to 5E-5 <1000 <20
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Table 3.5 RADIATION & SURFACE CONTAMINATION LEVELS - 1986 (Cent.) 

REACTOR BUILDING 

Elevation 557 ft. 1E-4 to 1E-3 <1000 <20 

Elevation 590 2E-6 to 1E-5 <1000 <20 

Containment Cask car 

Trestle Shed 5E-6 to 1E-5 <1000 <20 

Ventilaton Building 8E-6 to 1E-5 <1000 <20 

Outside area 5E-6 to 1E-5 <1000 <20 

Primary Sodium Tunnel 1E-5 to 9E-5 <1000 <20 

Secondary Sodium Tunnel 8E-6 to 1E-5 <1000 <20 

Gas Tunnel 1E-5 to 5E-5 <1000 <20 

Cold Trap Cell 2E-5 to 5E-5 <1000 <20 

Sodium Storage Room 2E-5 to 8E-5 <1000 <20 

Covered Storage Area 8E-6 to 1E-5 <1000 

Sodium Storage Tanks 2E-3 <1000 

Sodium Transfer Room 8E-6 to 1.2E-5 <1000 

Sodium Service Building 6E-6 to 1E-5 <1000 

Waste Gas Building 2E-5 to 5E-5 <1000 <20 

--
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Table 3.6 ISOTOPIC ACTIVITY AND DOSE RATE PROJECTION*

SURVEY
LOCATION

Decay Pool
S. Drain

Decay Pool
SW Pipe

Cutup Pool
S. Drain

Fuel Pool

Ex. Fan

Pump Room

MY 15
Tank Room

RX Bldg.
Basement

Decay Pool
Tunnel

AREA
DS. RATE

8.5E+01

8. OE+O 1

1. 8E+02

3.OE+01

6.OE+02

1 .5E+03

5. OE+02

1.OE+02

Co-60
ACT.

8.49f-01

1. 12E+00

1.89E+O0

4. 85E-01

2.90E+O0

3.87E+00

7.16E+03

4.99E-01

Cs- 137
ACT.

9.86E-02

2.42E-02

1 .66E-01

4.22E-02

1 .58E-01

1. 02E+00

1. 14E+00

8.12E-01

40 YEAR
DS. RATE

3.92E+00

1.08+00

6.66E+00

1. 1OE+00

1 .53E+01

1.31E+02

2.63E+00

2.49E+01

CORRECTED
40 YEAR
CURRENT
DS. RATE

1.28E+00

5.76E=-1

2.3 1E+O0

3.83E-01

6.05E+00

3.74E+01

2.6 1E+00

6.38E+00

PERCENT
DS. RATE
REDUCTION

98.50%

99.28%

98.72%

98.72%

98.99%

97.51%

99.488%

93.62%

AVERAGE PERCENT DOSE RATE REDUCTION (Co/Cs ACTIVITY) 98.10%

COERRCTED
40- YEAR

SURVEY AREA Na-22 Cs-137 40 YEAR CURRENT
LOCATION DS. RATE ACT. ACT. DS. RATE DS. RATE

NA Storage 2.OOE+03 3.77E-02 7.54E+00 7.94E+02 2.18E+02

Tank

Gas Decay 1.2E+02 7.23E-03 2.13E+00 4.77E+01 1.31E+01

AVERAGE PERCENT DOSE RATE REDUCTION (Na/Cs ACTIVITY)

* All dose rates are in micro Rem.

PERCE:.
DS. RATE
REDUZTICTl

89.08%

89.06%

89.07%

3.20
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Table 3.6 ISOTOPIC ACTIVITY AND DOSE RATE PROJECTIOH* 

SURVEY AREA Co-60 Cs-t37 40 YEAR 
LOCATION DS.RATE ACT. ACT. DS. RATE 

Decay Pool 8.5E+01 8.491-01 9.86E-02 3.92E+00 
S. Drain 

Decay Pool 8.0E+01 1. 12E+00 2.42E-02 1.08+00 
SW Pipe 

Cutup Pool 1.8E+02 1.89E+00 1.66E-01 6.66E+00 
S. Drain 

Fuel Pool 3.0E+01 4.85E-01 4.22E-02 1. 10E+00 
Ex. Fan 

Pump Room 6.0E+02 2.90E+00 1.58E-01 1.53E+01 

MK 15 1.5E+03 3.87E+00 1.02E+00 1.31E+02 
Tank Room 

RX Bldg. 5.0E*02 7. 16E+03 1.14E+00 2.63E+00 
Basement 

Decay Pool 1.0E+02 4.99E-01 8.12E-01 2.49E+01 
Tunnel 

AVERAGE PERCENT DOSE RATE REDUCTION (Co/Cs ACTIVITY) 

SURVEY AREA 
LOCATION DS. RATE 

NA Storage 2.00E+03 
Tank 

Ha-22 
ACT. 

3.77E-02 

Cs-137 40 YEAR 
ACT. os. RATE 

7.54E+00 7. 94E+02 

CORRECTED 
40 lEAR PERCENT 
CURRENT DS.RATE 
DS.RATE REDUCTION 

1.28E+00 98.50~ 

5.76E=-1 99.28~ 

2.31E+00 98.72~ 

3.83E-01 98.72% 

6.05E+00 98.99% 

3.74E+01 97.51~ 

2.61E+00 99.487-

6.38E+00 93.62% 

98.10% 

CORPJ:CTED 
40_YEAR PERCE:IT 
CURRErI' DS.RATE 
DS.RATE REDU:;TIC~~ 

2.18E+02 89.08~ 

Gas Decay 1.2E+02 7.23E-03 2. 13E+00 4.77E+01 1.31E+01 89.06% 

AVERAGE PERCENT DOSE RATE REDUCTION (Na/Cs ACTIVITY) 89.07% 

* All dose rates are 1n micro Rem. 
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4.0 ALTERNATIVES CONSIDERED

Once a nuclear facility has reached the end of its useful life, it must
be placed in a condition such that there is no unreasonable risk from
the decommissioned facility to the health and safety of the public.
Several alternatives are available: DECON, ENTOMB,' and SAFSTOR. The
no action alternative is not viable for Fermi 1 since it is already in
a decommissioned state. The three alternatives are discussed below.

4.1 DECON

DECON is defined as immediately removing all radioactive materials to
levels which are considered acceptable to permit the property to be
released for unrestricted use. DECON is the only one of the
decommissioning alternatives which leads to termination of the facility
license and release of the facility and site for unrestricted use
shortly after cessation of facility operations. DECON would involve
the removal or decontamination of all equipment, structures, and those
portions of the facility containing radioactivity. Although the fuel
has been removed from the Fermi 1 site, the reactor vessel, its
internals, and most of the sodium piping remain.

o A major effort would be involved in the complete removal of
the reactor vessel and its internals, the sodium piping, and
the Auxiliary Fuel storage facility. Because of size and
induced radioactivity, this would require the removal and
cutup into sections of the various piping and equipment and
shipment in commercially available licensed shipping casks to
an offsite licensed burial site. This is undesirable because

o Personnel involved would be exposed to additional
radioactivity.

o There are currently no sites available as repositories
for such types of radioactive material.

o Razing the-site and back fitting for unrestricted use is of
little value since Fermi 1 lies within the site boundry of
Fermi 2 and could not be used for other purposes.

This alternative is not considered viable since little or no
improvement would be realized in personnel exposure, land use,
aesthetics, or value.

4.1
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o Personnel involved would be exposed to additional 
radioactivity. 

o There are currently no sites available as repositories 
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o Razing the·site and back fitting for unrestricted use is of 
little value since Fermi 1 lies within the site boundry of 
Fermi 2 and could not be used for other purposes. 
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4.2 ENTOMB

ENTOMB means to encase and maintain property in a strong and
structurally long-lived material (e.g., concrete) to assure retention
until radioactivity decays to a level acceptable for releasing the
facility for unrestricted use. ENTOMB is intended for use where the
residual radioactivity will decay to levels permitting unrestricted
release of the facility within a reasonable time period of continued
structural integrity of the entombing structure; approximately 100
years is considered to be consistent with recommended EPA policy on
institutional control reliance for radioactivity containment.

Primary considerations for retiring the reactor and primary system were
(1) removal of all core and blanket fuel, (2) removal of all sodium,
(3) gastight seal of the primary system, and (4) passivation and
maintenance of the entire primary sodium system with carbon dioxide.
The reactor vessel was sealed within the primary shield tank and the
outlying components were sealed directly, using the reactor building as
an isolation structure against personnel access to the primary system.

The primary sodium system was filled with nitrogen to which CO2 was
added to reduce the residual sodium deposits to inactive solids. The
system was then sealed and maintained at slightly positive inert gas
pressure to prevent the entrance of water or moisture and to minimize.
dispersal of any remaining radioactive material.

To ENTOMB the Fermi 1 facility at the present time would not result in
any enhancements over the present decommissioned status.

o There would be increased personnel exposure due to the removal of
radioactive equipment to accomplish the task.

o The nickel-63 and niobium-94 in the reactor vessel would not decay
to levels permitting the release of the facilities for
unrestricted use within the guidelines of 100 years.

o Limited survillance activities would have to be maintained.

4.3 SAFSTOR

SAFSTOR is defined as those activities required to place and maintain a
radioactive facility in such condition that the risk to safety is
within acceptable bounds and that the facility can be safely stored and
subsequently decontaminated to level..which permit release of the
facility for unrestricted use. SAFSTOR consists of a short period of
preparation for safe storage, a variable safe storage period of
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continuing care consisting of security, surveillance, and maintenance
and a short period of final decontamination. Several subcategories of
SAFSTOR are possible. These subcategories are custodial, passive, or
hardened, the differences among them being the degree of cleanup and
surveillance required.

Fermi 1 was decommissioned according to NRC (AEC) rules and directives
in effect at the time and was considered as being left in a
decommissioned state. In accordance with present definitions, it is in
a passive SAFSTOR condition and at a later date, in approxiamtely 40
years, total removal of the facility could be acomplished if desired.

4.3
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a passiveSAFSTOR condition and at a later date, inapproxiamtely 40 
years, total removal of the facility could be acomplished if desired. 
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5.0 CONCLUSIONS

SAFSTOR is the most viable decommissioning alternative for Fermi 1 over
the next 40 years. DECON would result in little or no improvement over
SAFSTOR, and ENTOMB is not a viable choice because of the presence of
long-lived radioisotopes.

Retaining Fermi 1 in a SAFSTOR status for a 40-year period will reuslt
in the following:

o Reduction in dose rate of more than 90%.

o Reduction in personnel exposure at the time of final action.

o Reduction in volume of radioactive wastes at time of final
action.

o Increased availability of repository sites for radioactive
materials.

o Continued compatibility with the long-term use' of the Fermi 2
site since Fermi 1 buildings are being used for Fermi 2
activities.

o Nominal expense and impact on the community because use of
Fermi 2 personnel for Fermi I surveillance activities
provides readily available manpower resources.

0 Integration of Fermi 1 into the Fermi 2 decommissioning
program.

o Continued minimization of the risk to the health and safety
of the public.

o Continued minimization of the environmental impact since any
impact due to decommissioning activities has already
occurred.
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1.0 - r=DUCTION

The retirement plan for the Inrico Fermi I Power Plant was'previously
presented to the Atou•ic nergy Commission via a September 24, 1973 lejter
from the Power Reaector Development Company. The following discussion is am
update of that information which reflects the current status of Fermi 1.

As reflected in the September 24, 1973 submittal, the core fuel sections of
all 214 Core A fuel subassemblies composed of 25.6 V/o enriched urani•m
molybdenum alloy were shipped to the Savannah liver Plant facility for
reprocessing.

The.complete inventory of approximately 70,000 gallons of primary sodium
was stored frozen in 1344, 55-gallon drum stored in the reactor
containment dome and, just prior to shipment, in the cask car trestlevay..
This sodium was shipped to Argonne National Laboratory-West between October
29 and November 12, 1984. Though virtually all sodium has been removed
frou the systems within Fermi 1, a residual heal of sodium [approximately
450 gallons (estimated)) is retained in vessels and piping formerly used
for sodium.

The main source of activity "in the facility, concentrated in the lover
elevation of the reactor building, was estimated in June 1973 to be 1550
curies, of which slightly more than 1500 curies was due to Cobalt 60
present in the reactor support plates, bolddovn mechanism, and shield bars.
At the present time, the Cobalt 60 is calculated to have decayed to
approximately 320 curies, and in 202.5, the time that "safe store" condition
is intended to be terminated, it will have dacayed to approximately 1.6
curies. Othercontributors present in 1973 (Co-38, 7e-59, and Cr-51) are
mov essentially absent. Typical radiation levels in the high radioactivity
regions within the Protected Area presently average between 1.0 and 15
arem/hr. Areas outside the protected area are less than 5 microrem/hr
above natural background.

The safe storage condition of the facility is maintained on the basis of
the Technical Specifications and the Administrative and Surveillance
Procedures wiech prescribe the administration, access control, monitoring,
periodic environmental and radiological surveys, long term maintenance
provisions, and record keeping requirements.

.2.0 FACILTTY DLSC]lIOtU

The Fermi I facility is located vithin the owner controlled area and
outside the protected area of the nearby Fermi 2 Unit. Figure I presents
the current facility plan. As shmm in the figure, the following buildings
are identified:

2.1 Resactor Buildinz

The Reactor (or containment) Building contains, below floor, the
empty radioactive reactor vessel (which itself is contained in
the Primary Shield Tank), heat exchangers, primary sodium pumps,

I
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ampty radioactl ... r •• ctor ...... 1 (Whicb itaelf i. contained in 
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and the primary sodium overflow tank (which has been passified
and is open to the atmosphere). A soisture detector is located
In the area sump that alarms in the manned control station.
Operators enter this area twice a year to check the moisture
detector operation in accordance with the Technical Specifica-
tions. So moisture has been detected in this area since the
retirement of the facility.

Above floor level., the Reactor Building contains the machindry
doem, contaiment crane, and other machinery. The primary system
has been capped with carbon dioxide at approximately two inches
water pressure. Though virtually all sodium has been removed
from the system an estimated 450 gallons of residual heel of
sodium remains in the vessels or pipes formerly used for sodium.
This residual sodium contains an estimated 1.7 mCi of C.-137 and
0.34 uCi of Sr-90.

The Reactor Building outer air lock door is kept locked, except
when occupied, to provide additional security. The interlock on
the maergency exit has been removed and the outer door can be
operated from the inatde in case of an energency.

2.2 Fuel and Rlepsir Building (FPA3)

This building houses the fuel storage pool and fuel cut up pool
which were drained out, cleaned and painted with strippable paint.
In addition, above floor, there is the sealed containment steam
cleaning chamber and below floor, the sealed transfer tank room,
mechanical equipment room, liquid radioactive waste tank rooms,
and the "hot" drains sup. The transfer tank room houses a
drained and sealed transfer tank containing a heel of passivated
residual sodium. The radioactive liquid waste tanks were
originally drained. The "hot" suW has been left active. A
moisture detector in the ump alarms at the manual control
station when water gets to the applicable level. The sump pumps
presently pump into the liquid waste tanks: MI 7, 8, 9, or 15.
In the last 10 years, during which I.- E I has been in a safe
storage condition, approximately -)" gallons of water have
been discharged to the tanks. The quantity of liquid in the
tanks is monitored from level indicators located in the upper
floor of Itb l and Repair Building. The total capacity of the
tanks is •a-•,& gallo*ns. Much of this water came from water
in-leakage from pipe penetrations to the Iealth Physics Building.
The situation causing the in-leaksge has been corrected.

Radiation indications within the general area of the ground level
floor of the Fuel and Repair Building are below detectable levels.
Slight contamination has been found in the fuel and cut-up pools
and the "hot" sump.
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As of may 1985, the activity at the bottom of the suW pow was
100,000 dim/1OoC 2 and at the shaft of the pump was 20,000
dpm/lOO1 . One corner of the bottom of the sump measured 15

2.3 Sodium Storaee Buildiug

The primary Sodium Storage Building contains three 15,000 allon
tanks. The sodium in these tanks was removed and placed in'55
gallon drum. These drums were shipped to Argonne National
Laboratory-Wast In Zdaho. The three primary sodium storage tanks
have been passivated with a carbon dioxide cover gas which is
uaintained an the tanks.

Entrance to the sodium tank roam is through a steel door in the
north vall of the building which has been locked.

The Sodium Storage Tank room was surveyed for radiation levels on
April 15, 1985. The radiation levels between tanks range betveen
0.5-1.0 urea/hr.

2.4 Waste Gas uildin"

This building contains two deactivated waste gas tanks and is
nonradioactive.

2.5 Waste Gas Tunnel

The tunnel runs east to vast from the Reactor Building along-side
the south vall of the Waste Gas Building. The tunnel steps down
as it approaches the Waste Gas Building and becomes too congested
and small for access along its whole length. Access is via a
steel cover southeast of the Waite Gas Building.

2.6 Inert Gas Building

The south end of this building contains a 500 cubic foot vacuum
tank, a 200 cubic foot vapor trap, and a 500 cubic foot hold-up
tank. The north room contains three inert gas compressors. both
rooms are nonradioactive.

2.7 Mat Room

The room houses the lii equipment (used in conjunction with the
sodium cold trap) which has been disconnected. The sodium
druming facility is also located in this room. Radiation
surveys indicate only trace amounts of radioactive material
present in equipsent and structures in this room.
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-2.8 Cold Trap Romo

This room contains sodium piping needed formerly for sodinm
drm2.z1, and the piping and valves to and from the primary
*odiu tunnel. S of the latter has been cut and capped.
Others have had the valves closed and the handwheels disconnected.
Some miscellaneous radioactive materials are being stored in the
rOOm.

Not shown in Figure 1 is a second story above the Cold Trap Room,
NaK Zoom, end part of the Inert Gas Building. This second story
contains the bandvheels io the sodium valves at the north and of
the room (some disconnected) and the electrical feeds for sodium
heating.

2.9 Vent luildinz

This building has been emptied of all equipment std the fence has
been modified to be continuous past the east doors of the
building.

2.10 Primry Sodium turnel.-

This tunnel is steel lined and runs from the northwest corner of
the Reactor Building to the Cold Trap Room. The piping in this
tunnel has been drained and capped at the Reactor Building, and
either capped or isolated with closed disconnect valves in the
Cold Trap Room. Access to this tunnel is via a manhole near the
trans-for corridor.

2.11 Fission Product Detector Building

This is a uall building, partly below ground level, to the east
of the Reactor Building. It contains come slightly radioactive
piping.

2.12 Sodium PipinX Galleries

There are two below ground piping galleries that were used to
house secondary sodium piping.

The vast gallery consists of two chambers (i.e.. north and south
chambers) which hold the secondary sodium lines that supplied the
No. 3 steam generator. The sodium lines have been capped where
they exit and enter the Reactor Buildiug.

The ground level entry to the north chamber was sealed off as
part of the decmmissioning program. Intry is now made via a
short 30" diameter tunnel which runs between the biological
shield wall space =nd the north chamber.
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The aroUDd 1e.el entry to the =rth chaber .... aded off •• 
part of the decommillionina ,ro,r_~ btry i.a IlCIiV .. de .1& • 
• bort 30" diameter tunnel whicb 1'Wl' bet.eeD thl I»iololie.l 
.hilld vall .pae. and the IlCrth chaaber. 
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Access to the south chamber is via-a steel door just above ground
level at the north wall of the St•am Generator building.

The east gallery consists of three separate chambers and contains
the secondary sodium pipe lines that supplied the Not. 1 and 2
steam generators, These lines have been capped as in the vest
gallery.

Access to the three chambers Is by mans of steel doors just.'
above ground level outside the southeast quadrant of the Reactor
Building.

2.13 liolorical Shield Wall Area

This is approximately a three foot wide annulus that surrounds
the building below floor level to about three feet below the
concrete pedestal on which the steel Reactor Building stands.
Various service piping systems are located in the annulus.. It is
entered via a bolted-in-place cover at the vast azimuth outside
of the containment shell. An access ladder has been left in
place. In addition, qt about 30' north of the entrance, at just
below floor level, there is an access port to the northwest
secondary sodium pipe gallery chamber.

The annulus has four floor drains that drain into a =ollection
tank and sum pump system located in the basement of the Steam
Generator Building. I• addition, there is a moisture detector
that alarms at the manned control statioh. The water drained
into the tank is nonradioactive.

2.14 Fuel Transfer Corridor

This is a covered way covering the tracks of the former fuel
handling cask car. The end adjacent to the Reactor Building wva
modified after 1966 to provide a covered access to the Reactor
Zuilding air lock. The area is free of contamination.

2.15 Realth Physics ZuildinM

This building has been removed. Only the foundation slab remains.
There are potentially radioactive drains and lines to the hot
sump in the FARB which have been permanently plugged and marked.
Due to some problems with rain water in-leakage via these drains
and where they penetrate the FWAR, the entire area between the
foundation slab and the FARB has been covered by a concrete slab.
Since this has been done, there has been no consequential
Ln-leakage. Radiation levels above the slab are in the same
range as those of natural concrete.
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S2.16 Primar7 System Cover Gas

The primary system is defined as the reactor vessel and all
connecting volumes. These include the three primary loops, the
macbinary dome, and the primary sodium service, and seconddry
sodium system out to the welded fittings. The primary system is
connected to reserve and backup supplies of carbon dioxide to
passivate the residual sodium and is kept at approximately-two
inches water pressure with a relief valve set for approximately 5
pisg. The relief valve is checked annually for proper operation.

The cover gas is instrumented to alarm in the antned control
station at low (1/2-in water gauge) and high (2 psig increasing
pressure) pressure. Primary cover gas alarm tests are performed
every six months.

2.17 Liquid Waste Discharte System

All potentially contaminated drains and sumps collect in the hot
sump in the Fuel and Repair Building. The liquid waste collected
in the hot sump is discharged to the liquid waste tanks (1K 7, 8,
9,. 15). Liquid quantities in these tanks are monitored and
recorded. If there is a need to discharge the liquid from the
tanks, the water will be processed via a portable liquid radvaste
processing system, such as is typically used at many power
reactor facilities, util it is acceptable for discharge in
accordance with the Technical Specifications.

Liquid waste collected in non-contaminated sump systems are not
part of the Liquid Waste Discharge System. Non-contaminated
sumps collect underground water or rain water intruding in
not-contaminated areas. These sumps discharge to the plant drain
system which drains to Lake Zrie.

2.18 Other

The remaining Fermi I buildings (e.g., the steam generator,
control, and office buildings) were not exposed to the
radioactivity resulting from the operation of ermi 1. Due to
this, they have been used for various activities affiliated with
the operation of the oil peaker unit (now decommissioned) and
Fermi 2.

3.0 hAD•INISTRATION

The Detroit Edison Company has the responsibility for maintaining a
continuing administrative and surveillance program in compliance with
current Nuclear legulatory Coission requirements to ensure that the
health and safety of the public and employees are not threatened or injured.
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..chiAery dc.a, ad the priury ao~!iUII •• nic., ad .eccm4n'y 
a04iaa .,.It ... out to th •• eldee! fittha'. ne ,riury .,.tam it 
CODDected to n •• rYe aDd .. ctap auppll •• of carbon dioxide to 
pa •• i.ate the re.idual .04ia. aDd ia kept at approzt.at.l,.~tvo 
inche •• ater prellDTe witb • reli.f ~al.e •• t for approzt.a~.l,. 5 
plia. t'be r.lief .&1 .. 1a cbacbd mmu.ally for ,roper operation. 

ne cover p. 11 hltrm.ntee! tOo alana in the sanD.d control 
atation at low (1/2-in .ater .auee) ad biah (2 ,.ia iDcr.a.i~ 
pre .. ure) pra .. ur.. Pd.u:')' cover pI alana telto are pedomed 
e.ery aiz -=nth •• 

2.17 Liquid Wa.te »i.ch.rle I,.tea 

.ill potentially contaaiutec! draiD. and .lmpl coU.ct in the hot 
.UIIp in the ruel ad lepair luilc!iq. ne liquid .ute collected 
in the hot .uwp 11 di.cbarled to the liquid .uU tank. (~ 7, 8. 
t,. 15). Liquid" qu.aDti~i •• in tbue teu. are .,nitor.d and 
ncorded. If there i ••• aae! to di.charaa the "liquid from the 
tankl, the .ater .ill be proc •••• e! .ia a portable liquie! radvalte 
proca .. iDa .,..tea, ea.ch .1 i.e typicall, uae! .t unypovar 
nactor facilitle., aDtil it 1. acceptable for di.charle in 
"&ccor4anc. with the Techaic.l Specific.tieu •• 

Liquid .a.te collect.e! iu DOD-cGataminated au.p .,..t ... are DOt 
part of the Liquid Wa.te »i.charae S,.tam. .cm-coat&minated 
aump. coll.ct ane!erlroune! .ater or r.in .ater iDtrudini iD 
DOD-contaminat.d .r.... ne.e au~. diacharle to the plant drain 
a,..tas which draiD. to Lake !ri •• 

2.18 Other 
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-The, Vice President, Nuclear Operations, -who -reports to the Group Vice
President has -overall responsibility for the Enrico Fermi Unit I reactor
facility. Responsibility for the decomissioned Enrico Fermi Unit I
reactor facility is delegated through the line organization of the Vice
President, Nuclear Operations, to a qualified Custodian selected from the
staff of the adjacent Fermi 2 Atomic Pover Plant. The Custodian is
assisted in his duties by Custodial Delegates and Custodial Agents.

In addition, the facility administrative and surveillance program s,
audited by means of a Review comittee which will also review and approve
all-matters of safety associated with any maintenance activities in the
facility.

writ-ten procedures delineate the qualification, selection and
responsibilities of the Custodian, Custodial Delegates and Agents, and
mombers of the Review Conmittee.

4.0 ACCESS CDKTROL

The area encompassed by plysical barriers and to which access is controlled
is the Protected Area. The Protested Area, is enclosed by either a chain
link fence or building walls which provide equivalent degree of resistance
to penetration. The fence is topped by three or more strands of barbed
wire or brackets =Sled outward with an overall height of no les than
seven feet. Normal entry to the Protected Area is through a normally

" locked gate in the fence adjacent to the Sodium Building. Other doors in
walls which act a part of the Protected Area boundary are locked or
permanently saled.

Access to the Protected Area is controlled, limited and recorded. The
access key is in the manned control station. A second key is held in safe
keeping by the Custodian for use only in extenuating circumstances.

Vritten procedures delineate the requirements associated with entry into
the Protected Area and specific areas within the Protected Area to prevent
unauthorized entries and to protect the safety and health of authorized
personnel.

5.0 XMITOlZNG AND ALARMS

Monitoring detectors for water intrusion are located in three areas: Cl)
the Fuel and lepair Building basement hot sunp, (2) the lover reactor
building overflow tank pit, and (3) the Biological Shield Wall Area.
Accumulation of vater in these areas activates an alarm in the manned
control station.
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The-primary system cover gas pressure is also monitored with high and low
alarms. -The monitors and the alarm• circuitry are periodically checked and
calibrated in accordance with the Technical Specifications and written
procedures.

6.0 SRVEITS, INSPECTIOKS, AND TESTING

Tvo types of surveys are identified. environmental and radiological. in
addition to periodic facility inspections and instrumentation testing.

For the environmental surveys, a number of stations have been established
where it is estimated that maximum concentrations of radioactive material
discharged from the facility may occur. Two different regimes of sampling
and analysis are utilized. A sumary of these regimes is given in Table 1.

1. Regime I is followed If activity is released.

2. Regime 11 is followed if no activity has been released during the
previous 90 days.

Periodic radiation surveys are performed to check for the presence of gama
radiation and transferable contamination at the frequency specified in the
Technical Specifications. Gama radiation measurements using portable
survey instruments and contamination checks. using smears are made of the
following areas:

Reactor Building - Operating floor, doors and seals around machinery
dome, breather pipe, sump pump serving Reactor Building annulus.

,*uel and Repair Building - Pool area, o"rating floor access points to
contamination areas, Steam Cleaning Room access plug.

Environmental and radiological surveys are performed by or under
supervision of qualified personnel having parallel duties and
responsibilities at Fermi 2.

A monthly Visual inspection of the Protected Area is performaed by Custodial
Agents. The inspection consists of a visual inspection of the fence, gates
and all exterior doors at the Protected Area, a check and recording of the
level of liquid in the liquid water tanks, a check on the condition of the
strippable paint on the decay and cut-up pools in the Fuel and Repair
Building, and verifications of the operation of the sump pumps which serve
the Protected Area. All abnormal conditions 6bserved are reported to the
Fermi 2 Nuclear Shift Supervisor so that corrective measures may be taken.
The Custodian is also notified of all abnormal conditions immediately, and
of the corrective action taken.
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Testing and calibration of the water intrusion monitors, and testing the
primary cover gas pressure alarms, is performed every six months. Testing
of the carbon dioxide pressure relief valve is performed annually. All
testing is performed in accoydance with written and approved procedures.

7.0 PROCE)UR.S

Procedures ensure that the requirements of the Technical Specifications are
carried out in a'proper and timely manner. They also serve as training and
reference units for future Custodians, Custodial Delegates and Custodial
Agents. Administrative procedures include Custodial qualifications,
responsibilities and authority, Procedure Manual control, Custodial
Delegate and Custodial Agent selection and function, reporting procedures,
Reviev Co•ittee functions and financial accounting procedures. In
addition, there are appropriate procedures for details of inspections,
surveillances and operation.
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TABLE I

INVIRONMIETA.L SURVEY REGPDMS

lumber of Stations
Sample Media Indicator background

Re atime
I -II

Water

South Lagoon
liver Water
lake Water
law City Water*

Sediment

South Lagoon Sediment
liver Sedinent

1
1
1
0

0
1
0
3

G26b
Glb
Glb
G4b

G26b
G26b

G26b
G26b

1
1

0
1

026g
C26g

C26g
G26g

m

Symbols:

G - Grab Smple

frequency of Sampling:

I - one week interval
6 - four week interval

26 - twenty-six week interval

Type of Analysis:

b - beta
g - Zama

Examsple: Glb - Sample is collected at one week intervals and-analyzed
for beta radioactivity

*List of Cities

Detroit
Monroe
Fermi Plant

-

-----------

USL! 1 

S!!ple Media 
5uaber of Station. 

. Indicator -'cltsrcnmd 
hai_ 

Vater 

South Lqoon 
I.i.er Vater 
take Water 
I.av .city Vater* 

South La,oon Sediment 
I.i.er Secu.lleut 

G - Grab Sample 

1't'equenc7 of Saplin,: 

1 - one .. ek htenat 
4 - four veek interval 

26 - tventy-.i% week interval 

type of ~17.il: 

b - beta 
I - .. au 

1 
1 
1 
o 

1 
1 

o 
1 
o 
3 

o 
1 

l. 

. G26b 
Glb 
Glb 
G4b 

G26, 
G26, 

• 
~ 

lumpl.: Glb - Sample i. collected at one week interval. an~-.n&l7&.d 
for beta radioactivit7 

*Lilt of Citi •• 

Detroit 
Monroe 
lerai Plent 

II 

(;26b 
(;26b 
G26b 
(;26b 

(;26, 
(;26, 


