
SEntergy

Entergy Nuclear South
Entergy Operations, Inc.
17265 River Road
Killona, LA 70057-3093
Tel 504 739 6715
Fax 504 739 6698
rmurill@entergy.com

Robert J. Murillo
Licensing Manager
Waterford 3

W3F1-2010-0042

April 30, 2010

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Subject: Annual Radioactive Effluent Release Report - 2009
Waterford Steam Electric Station, Unit 3 (Waterford 3)
Docket No. 50-382
License No. NPF-38

Dear Sir or Madam:

Attached is the annual Radioactive Effluent Release report for the period January 1, 2009
through December 31, 2009, which includes a copy of the revised Offsite Dose Calculation
Manual (ODCM). This report is being submitted pursuant to the requirements of Technical
Specification Sections 6.9.1.8 and 6.14.2.c.

Please contact Robert J. Murillo at (504) 739-6715 if you have questions regarding this
information.

There are no new commitments contained in this submittal.

Sir

Attachment: Annual Radioactive Effluent Release Report - 2009
AcJo~'



W3F1-2010-0042,.
Page 2

cc: Mr. Elmo E. Collins, Jr.
Regional Administrator
U. S. Nuclear Regulatory Commission
Region IV
612 E. Lamar Blvd., Suite 400
Arlington, TX 76011-8064

NRC Senior Resident Inspector
Waterford Steam Electric Station Unit 3
P.O. Box 822
Killona, LA 70066-0751

U. S. Nuclear Regulatory Commission
Attn: Mr. N. Kalyanam
Mail Stop O-07D1
Washington, DC 20555-0001

Wise, Carter, Child & Caraway
ATTN: J. Smith
P.O. Box 651
Jackson, MS 39205

Winston & Strawn
ATTN: N.S. Reynolds
1700 K Street, NW
Washington, DC 20006-3817

Morgan, Lewis & Bockius LLP
ATTN: T.C. Poindexter
1111 Pennsylvania Avenue, NW
Washington, DC 20004



(

Attachment

W3F1-2010-0042

Annual Radioactive Effluent Release Report - 2009



L JEntergy

January 1, 2009 - December 31, 2009 I

-A :



Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Originator:

DatePaul Prejean

Environmental Specialist
Waterford 3 SES

Reviewed By: 4~j~ ~

Brian Falgoust

Environmental Specialist
Waterford 3 SES

f~ Jh Hoomsby
Chemistry Superintendent

Waterford 3 SES

Date

Approved By:

Date



Annual Radioactive 2009
Effluent Release Report Waterford 3 Steam Electric Station

Table of Contents

1.0 Introduction ........................................................................................................................... I

2.0 Supplem ental Inform ation ................................................................................................ 2

2.1 Regulatory Limits .2.............................2
2.1.1 Fission and Activation Gases (Noble Gases) ................................................................................... 2

2.1.2 lodines, Particulates with Half Lives > Eight (8) Days, and Tritium ......................... 3

2 .1 .3 L iq u id E fflu e nts ..................................................................................................................................... 3

2.1.4 Uranium Fuel Cycle Sources ........................................ ..................... ................................................... 4

2.2 Maximum Permissible Concentrations ................................................................................................ 4

2.2.1 Fission and Activation Gases, lodines, and Particulates, W ith Half Lives > Eight (8) Days ................ 4

2.2.2 Liquid Effluents .......................................................... -. 4

2.3 Average Energy (E-Bar) ............................................................................................................................. 4

2.4 Measurements and Approximations of Total Radioactivity ................................. 5

2.4.1 Fission and Activation Gases (Noble Gases) ........................................... 5

2.4.2 lodines, Particulates, and Tritium ..................................................................................................... 5

2 .4 .3 L iq u id E ff lu e nts ..................................................................................................................................... 6

2.5 Batch Releases .......................................................................................................................................... 6

2.6 Unplanned/Abnormal Releases ................................................................................................................. 6

2.6.1 Unplanned/Abnormal Gaseous Releases ......................................................................................... 6

2.6.2 Unplanned/Abnormal Liquid Releases .............................................................................................. 6

3.0 Gaseous Effluents ........................................................................................................... 7

4.0 Liquid Effluents ............................................................................................................ 7

5.0 Solid W astes ......................................................................................................................... 7

6.0 Meteorological Data ........................................................................................................ 8

7.0 Assessm ent of Doses .................................................................................................... 9

7.1 Dose Due to Gaseous Effluents ............................. 9................................................................................... 9

7.1.1 Air Doses at the Site Boundary ......................................................................................................... 9

7.1.2 Maximum Organ Dose to the Critical Receptor .............................................................................. 10

7.2 Doses Due to Liquid Effluents ................................................ ................................................................ 11

7.3 40 CFR Part 190 Dose Evaluation ............................................................................................................ 11



Annual Radioactive 2009
Effluent Release Report Waterford 3 Steam Electric Station

Table of Contents

7.4 Doses to Public Inside the Site Boundary ........................................................................................ 12

8.0 Related Information ...................................................................................................... 13

8.1 Changes to the Process Control Program ........................................................................................ 13

8.2 Changes to the Offsite Dose Calculation Manual ................................................................................... 13

8.3 Unavailability of REMP Milk Samples ............................................................................................... 13

8.4 Report of Required Effluent Instrument Inoperability ............................................................................ 13

8.5 Activity Released Via Secondary Pathways ..................................................................................... .14

8.6 Missed Effluent Samples .......................................................................................................................... 14

8.7 Major Changes to Radioactive Waste Systems ................................................................................. 14

8.8 Biennial Land Use Census ....................................................................................................................... 14

8.9 Gaseous Storage Tank Total Radioactivity Limit ............................................................................. 15

8.10 Unprotected Outside Tank Total Radioactivity Limit ....................................................................... 15

9.0 Additional Information ................................................................................................ 15

9.1 Reactor Coolant System Average Energy (E-Bar) .................................................................................. 15

9.2 Groundwater Initiative Data ..................................................................................................................... 15

10.0 Tables .............................................................................................................................. 16

11.0 Attachments ...................................................................................................................... 17

ii



Annual Radioactive 2009
Effluent Release Report Waterford 3 Steam Electric Station

1.0 Introduction

This Annual Radioactive Effluent Release Report is submitted as required by Waterford 3 Technical

Specification 6.9.1.8. It covers the period from January 1, 2009 through December 31, 2009. Information in

this report is presented in the format outlined in Appendix B of Regulatory Guide 1.21 and in Section 5.8.1 of

the Offsite Dose Calculation Manual (UNT-005-014).

The information contained in this report includes:

" A summary of the quantities of radioactive liquid and gaseous effluents and solid wastes released from

the plant during the reporting period.

" A summary of the meteorological data collected during 2009.

* Assessment of radiation doses due to liquid and gaseous radioactive effluents released during 2009.

* A discussion of Unplanned/Abnormal releases that occurred during the reporting period.

* A submittal of changes to the Offsite Dose Calculation Manual and Process Control Program during this

reporting period.

* A discussion of why required radioactive effluent monitoring instrumentation was not returned to service

within the time specified.

* A discussion of any instances in which effluent samples were not collected within the required frequency.
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2.0 Supplemental Information

2.1 Regulatory Limits

The limits applicable to the release of radioactive material in liquid and gaseous effluents are described in

the following sections. These limits are addressed by reference in UNT-005-014, Offsite Dose Calculation

Manual, and directly in the Technical Requirements Manual (TRM).

2.1.1 Fission and Activation Gases (Noble Gases)

The dose rate due to radioactive noble gases released in gaseous effluents from the site to areas

at and beyond the site boundary shall be limited to less than or equal to:

* 500 mrem/yr to the total body; and,

* 3000 mrem/yr to the skin.

The air dose due to noble gases released in gaseous effluents from the site to areas at or beyond

the site boundary shallbe limited to the following:

* During any calendar quarter, less than or equal to:

* 5 mrad for gamma radiation; and,

* 10 mrad for beta radiation.

* During any calendar year, less than or equal to:

* 10 mrad for gamma radiation; and,

* 20 mrad for beta radiation.
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2.1.2 lodines, Particulates with Half Lives > Eight (8) Days, and Tritium

The dose rate due to Iodine-1 31 and 133, tritium, and all radionuclides in particulate form with half

lives greater than eight (8) days, released in gaseous effluents from the site to areas at and

beyond the site boundary, shall be limited to less than or equal to:

* 1500 mrem/yr to any organ.

The dose to a member of the public from Iodine-1 31 and 133, tritium, and all radionuclides in

particulate form with half lives greater than eight (8) days in gaseous effluents released to areas at

and beyond the site boundary shall be limited to the following:

* During any calendar quarter, less than or equal to:

* 7.5 mrem to any organ.

+ During any calendar year, less than or equal to:

* 15 mrem to any organ.

2.1.3 Liquid Effluents

The concentration of radioactive material released in liquid effluents to unrestricted areas shall be

limited to ten times the concentrations specified in 10 CFR Part 20, Appendix B, Table 2, Column

2 for radionuclides other than dissolved or entrained noble gases. For dissolved or entrained

noble gases, the concentration shall be limited to 2.OE-4 pCi/ml.

The dose or dose commitment to a member of the public from radioactive materials in liquid

effluents released to unrestricted areas shall be limited to the following:

During any calendar quarter, less than or equal to:

* 1.5 mrem to the total body; and,

* 5 mrem to any organ, and
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During any calendar year, less than or equal to

* 3 mrem to the total body; and,

* 10 mrem to any organ.

2.1.4 Uranium Fuel Cycle Sources

The dose or dose commitment to any member of the public due to releases of radioactivity and

radiation from uranium fuel cycle sources over 12 consecutive months shall be limited to less than

or equal to:

* 25 mrem to the Total Body or any organ (except thyroid); and,

* 75 mrem to the thyroid

2.2 Maximum Permissible Concentrations

2.2.1 Fission and Activation Gases, lodines, and Particulates, With Half Lives > Eight (8) Days

For gaseous effluents, maximum permissible concentrations are not directly used in release rate

calculations since the applicable limits are expressed in terms of dose rate at the site boundary.

2.2.2 Liquid Effluents

Ten times the effluent concentration (EC) values specified in 10 CFR Part 20, Appendix B, Table

2, Column 2 are used as the permissible concentrations of liquid radioactive effluents at the

unrestricted area boundary. A value of 2.OE-4 IJCi/ml is used as the concentration limit for.

dissolved and entrained noble gases in liquid effluents.

2.3 Average Energy (E-Bar)

This is not applicable to Waterford 3 effluent specifications. E-Bar is not required to be calculated

from effluent release data. The average energy (E-Bar) for the Reactor Coolant System (RCS) is

supplied as additional information in the report further below.
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2.4 Measurements and Approximations of Total Radioactivity

The quantification of radioactivity in liquid and gaseous effluents was accomplished by performing the

sampling and radiological analysis of effluents in accordance with the requirements of Tables 4.11-1 and

4.11-2 of the Technical Requirements Manual (TRM).

2.4.1 Fission and Activation Gases (Noble Gases)

For continuous releases, a gas grab sample was analyzed at least monthly for noble gases. Each

week a Gas Ratio (GR) was calculated according to the following equation:

GR = Average Weekly Noble Gas Monitor Reading
Monitor Reading During Noble Gas Sampling

The monthly sample analysis and weekly Gas Ratio were then used to determine noble gases

discharged continuously for the previous week. For gas decay tank and containment purge batch

releases, a gas grab sample was analyzed prior to release to determine noble gas concentrations

in the batch. In all cases, the total radioactivity in gaseous effluents was determined from

measured concentrations of each radionuclide present and the total volume discharged.

2.4.2 lodines, Particulates, and Tritium

lodines and particulates discharged were sampled using a continuous sampler which contained a

charcoal cartridge and a particulate filter. Each week the charcoal cartridge and particulate filter

were analyzed for gamma emitters using gamma spectroscopy. The determined radionuclide

concentrations and effluent volumes discharged were used to calculate the previous week's

activity released. The particulate samples were composited and analyzed quarterly for Sr-89 and

Sr-90 by a contract laboratory (Areva, Environmental). Particulate gross alpha activity was

measured weekly using alpha scintillation or gas-flow proportional counting techniques. The

determined activities were used to estimate effluent concentrations in subsequent releases until

the next scheduled analysis was performed.

Grab samples of continuous releases were analyzed at least monthly for tritium. Containment purge

batch releases are analyzed prior to release. The determined concentrations were used to estimate

tritium activity in subsequent releases until the next scheduled analysis was performed.

Page 5 of 37



Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

2.4.3 Liquid Effluents

For continuous releases, samples were'collected weekly and analyzed using gamma

spectroscopy. The measured concentrations were used to determine radionuclide concentrations

in the following week's releases. For batch releases, gamma analysis was performed on the

sample prior to release.

For both continuous and batch releases, composite samples were analyzed quarterly by a contract

laboratory (Areva, Environmental) for Sr-89, Sr-90, and Fe-55. Samples were composited and

analyzed monthly for tritium and gross alpha using liquid scintillation and gas flow proportional

counting techniques, respectively. For radionuclides measured in the composite samples, the

measured concentrations in the composite samples from the previous month or quarter were used

to estimate released quantities of these isotopes in liquid effluents during the current month or

quarter when the analysis results became available.

The total radioactivity in liquid effluent releases was determined from the measured and estimated

concentrations of each radionuclide present and the total volume of the effluent discharged.

2.5 Batch Releases

A summary of information for gaseous and liquid batch releases is included in Table 1.

2.6 Unplanned/Abnormal Releases

2.6.1 Unplanned/Abnormal Gaseous Releases

There were no unplanned/abnormal gaseous releases during the reporting period.

2.6.2 Unplanned/Abnormal Liquid Releases

There were no unplanned/abnormal liquid releases during this reporting period.
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3.0 Gaseous Effluents

The quantities of radioactive material released in gaseous effluents are summarized in Tables 1A, 1B, and

1 C. Note that there were no elevated releases, since all Waterford 3 releases are considered to be at

ground level. The estimated total error in % is based upon several statistical uncertainties due to sample

counting, efficiency, volume, etc.

4.0 Liquid Effluents

The quantities of radioactive material released in liquid effluents are summarized in Tables 2A and 2B.

The estimated total error in % is based upon several statistical uncertainties due to sample counting,

efficiency, volume, etc.

5.0 Solid Wastes

The summary of radioactive solid wastes shipped offsite for disposal is listed in Table 3. For certain waste

forms, Waterford 3 uses volume reduction services provided by a contractor. These waste forms are

included in Table 3 and the volumes reported reflect the volume of waste shipped offsite, not final disposal

volumes. Final disposal volumes for wastes compacted offsite are available upon request. The estimated

total error in % is based upon several statistical uncertainties due to sample counting, efficiency, volume,

etc.

Page 7 of 37



Annual -Radioactive 2009
Effluent Release Report Waterford 3 Steam Electric Station

6.0 Meteorological Data

In Table 4, the hourly meteorological data from January 1, 2009 through December 31, 2009, is presented

in the form of a joint frequency distribution of wind speed, wind direction, and atmospheric stability (hourly

data is also available upon request). The standard Pasquill classification scheme, as presented in

Regulatory Guide 1.23, is used to determine stability class from differential temperature measurements.

The Waterford-3 data recovery results by parameter are as follows:

Differiential Temp. 100.00%
Wind Speed 100.00%
Wind Direction 100.00%
Overall* 100.00%

A. - Simultaneous occurrence of valid data for all three parameters.

Dispersion and deposition values were determined from the 2009 data and used in the assessment of

doses due to gaseous effluents released from site during the 2009 period.
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7.0 Assessment of Doses

7.1 Dose Due to Gaseous Effluents

7.1.1 Air Doses at the Site Boundary

Air doses from gaseous effluents were evaluated at the closest offsite location that could be

occupied continuously during the term of plant operation and that would result in the highest dose.

This location was determined by examining the atmospheric dispersion parameters (X/Q) at the

closest offsite locations that could be continuously occupied during plant operation in each of the

meteorological sectors surrounding the plant. The location that would have the highest dose

would be that location having the most restrictive (largest) x/Q value.

Based on actual meteorological data collected during 2009, this location was determined to be in

the NNE sector (X/Q = 2.6E-05 sec/m3) at a distance of 869 meters (0.54 miles) from the reactor

building. Doses were assessed at this location in accordance with the methodology described in

the Waterford 3 Offsite Dose Calculation Manual considering only beta and gamma exposures in

air due to noble gas. The results of these assessments for the year 2009 are summarized as

follows:

Beta air dose: 3.23 mrad

Gamma air dose: 1.14 mrad

The above beta and gamma air doses represent the following percentage of the annual dose

limits:

16.2% of the Beta air dose limit (20 mrad)

11.4% of the Gamma air dose limit (10 mrad)

Dose calculation results are summarized by quarters in Table 5A. The doses were calculated in

accordance with the methodology described in theWaterford 3 Offsite Dose Calculation Manual.
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7.1.2 Maximum Organ Dose to the Critical Receptor

The maximum organ dose to a MEMBER OF THE PUBLIC from 1-131, 1-133, tritium, and all

radionuclides in particulate form with half-lives greater than eight (8) days in gaseous effluents

released to areas at and beyond the site boundary was determined for 2009.

An assessment of the maximum organ dose was performed for the critical receptor. The critical

receptor was assumed to be located at the nearest residence to the plant having the most

restrictive atmospheric dispersion (X/Q) and deposition (D/Q) parameters. Furthermore, it was

assumed that the receptor living at this residence consumed food products that were either raised

or produced at this residence.

Using land use census and meteorological data for 2009 the residence with the highest X/Q value

(7.OE-06 sec/m 3) and the highest D/Q value (2.1E-08 m2 ) was determined to be in the NE sector

at a distance of 1432 meters (0.89 miles) from the reactor building. The dose calculation was

performed in accordance with the methodology described in the Waterford 3 Offsite Dose

Calculation Manual considering the inhalation, ground plane exposure, and ingestion pathways.

The maximum organ dose to the critical receptor was determined to be:

0.672 mrem to the infant thyroid.

This represents 4.5% of the Annual Organ Dose limit (15 mrem).

Dose calculation results are summarized by quarters in Table 5A. The doses were calculated in

accordance with the methodology described in the Waterford 3 Offsite Dose Calculation Manual.
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7.2 Doses Due to Liquid Effluents

The annual doses to the maximum exposed individual, an adult, resulting from exposure to liquid effluents

released during 2009 from Waterford 3 were:

6.16E-03 mrem to the Total Body.

5.61e-3 mrem to the maximum exposed organ (bone)

The above doses represent the following percentage of the Annual Dose limits:

0.21% of the Total Body Dose Limit (3 mrem), and

0.056% of the Organ Dose Limit (10 mrem).

Dose calculation results are summarized by quarter in Table 5B. The doses were calculated in

accordance with the methodology described in the Waterford 3 Offsite Dose Calculation Manual.

7.3 40 CFR Part 190 Dose Evaluation

In accordance with Technical Requirements Manual (TRM), Specification 3/4.11.4, Total Dose, dose

evaluations to demonstrate compliance with Surveillance Requirements 4.11.4.1 and 4.11.4.2 of the

Technical Requirements Manual (TRM), dealing with dose from the uranium fuel cycle, need to be

performed only if quarterly doses exceed 3 mrem to the total body (liquid releases), 10 mrem to any organ

(liquid releases), 10 mrad gamma air dose, 20 mrad beta air dose, or 15 mrem to any organ from

radioiodines and particulates.

At no time during 2009 were any of these limits exceeded; therefore, the evaluation was not required.
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7.4 Doses to Public Inside the Site Boundary

The Member of the Public inside the site boundary expected to have the maximum exposure due to gaseous

effluents would be an employee at the Waterford 1 and 2 fossil fuel plants, located in the NW sector at a

distance of approximately 670 meters (0.42 miles) from the reactor building.

The doses for such an individual were determined by scaling the full-time occupancy doses due to airborne

effluents by the occupancy time due to a normal working year. Based on an assumed occupancy of 25% (40

hour work week) and the fact that all employees are adults, the calculated doses were determined to be less

than:

4.05E-03 mrem to the maximum exposed organ (Thyroid)

8.03E-02 mrem to the Total body

1.85E-01 mrem to the skin

During refuel 16 outage Entergy allowed employees working the outage to use the RV trailer park at the Skills

Training center parking lot. The RV site is located in the South sector at a distance of approximately 500

meters (0.31 miles) from the reactor building. The doses for such individuals were determined by scaling the

full-time occupancy doses due to airborne effluents by the time the employees occupied the park while not

working during the outage. Based on a 12 hr/day 6 days/wk work schedule the assumed occupancy was 9.4%

of the calculated annual doses, the actual doses were determined to be less than:

3.66E-03 mrem to the maximum exposed organ (Adult Thyroid)

7.26e-02 mrem to the Total body

1.67E-01 mrem to the skin

All doses for receptors inside the site boundary were calculated according to the methodology described in the

Waterford 3 Offsite Dose Calculation Manual considering only the inhalation and ground plane exposure

pathways.
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8.0 Related Information

8.1 Changes to the Process Control Program

There were no changes to EN-RW-105 in 2009.

8.2 Changes to the Offsite Dose Calculation Manual

There were changes to the ODCM in 2009. Control milk sampling location (MKA-31) was added and

MKR-38 was removed because owner sold milk cows.

8.3 Unavailability of REMP Milk Samples

Due to the unavailability of three milk sampling locations within five kilometers of the plant, Broad Leaf

sampling is performed in accordance with Technical Requirements Manual (TRM) Table 3.12-1. Milk is

collected, when available, from the control location and one identified sampling location as indicated in

UNT-005-014, Offsite Dose Calculation Manual, Attachment 7.13.

8.4 Report of Required Effluent Instrument Inoperability

Technical Requirements Manual (TRM) Specifications 3.3.3.10 and 3.3.3.11 require reporting in the Annual

Radioactive Effluent Release Report of why designated inoperable effluent monitoring instrumentation was

not restored to operability within the time specified in the Action Statement.

During the reporting period, all instrumentation was restored to operability within the time specified.
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8.5 Activity Released Via Secondary Pathways

The following secondary release paths were continuously monitored for radioactivity:

e The Hot Machine Shop Exhaust (AH-35),

* Decontamination Shop Exhaust (AH-34),

* The RAB H&V Equipment Room Ventilation system Exhaust (E-41A and E-41B); and,

* The Switchgear/Cable Vault Area Ventilation System (AH-25).

Continuous sampling for these areas is maintained in order to demonstrate the operability of installed

treatment systems and to verify integrity of barriers separating primary and secondary ventilation systems.

Sampling for these areas was limited to continuous particulate and iodine sampling and monthly noble gas

grab sampling. The activity released via these secondary pathways resulted from routine operations and

remained below significant levels.

8.6 Missed Effluent Samples

During the reporting period, no incident occurred for which effluent samples were not sampled and/or

analyzed as required by the ODCM/TRM.

8.7 Major Changes to Radioactive Waste Systems

During the reporting period, no major changes were made to any Radioactive Waste Systems. All major

changes to Radioactive Waste Systems are included in Waterford 3's FSAR updates.

8.8 Biennial Land Use Census

A land use census was last performed in 2008. The land use census performed in 2008 did not identify the

need for any changes to locations being used for effluent dose calculations or radiological environmental

sampling.
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8.9 Gaseous Storage Tank Total Radioactivity Limit

Technical Specification 3/4.11.2.6 specifies that the quantity of radioactivity contained in each gas storage

tank be maintained less than or equal to 8.5E+04 Curies noble gas (considered as Xe-133 equivalent). At

no time during the reporting period was this value exceeded.

8.10 Unprotected Outside Tank Total Radioactivity Limit

Technical Specification 3/4.11.1.4 specifies that the quantity of radioactive material contained in each

unprotected outdoor tank be maintained less than or equal to 7.85E-04 Curies (excluding tritium and

dissolved and entrained noble gases). During this reporting period, there were no instances in which this

limit was exceeded.

9.0 Additional Information

9.1 Reactor Coolant System Average Energy (E-Bar)

Reactor Coolant System E-Bar calculations were done on 3/09/09 and 8/24/09 with values of 0.2986 and

0.5042 Mev/disintegration, respectively. Reactor Coolant System E-Bar is supplied for information only

and is not used for effluent dose calculations.

9.2 Groundwater Initiative Data

Groundwater wells were monitored at Waterford 3 during 2009 as part of the NEI Groundwater Initiative.

Sampling of the three installed wells was conducted on a quarterly basis. All results were less than

minimum detectable activity for gamma emitters and tritium during 2009.
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11.0 Attachments

Copy of UNT-005-014, "Offsite Dose Calculation Manual" Revision 301.
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Table I

Table 1
Batch Release Summary

Batch Release Summary information for 2009 Report Period.

Report Category
Release Point
Type of Release
Period Start Time
Period End Time

Batch Release Summary
All
Batch Liquid and Gaseous
01-jan-2009 00:00:00
31-dec-2009 23:59:59

Liquid Releases

Number of Releases 95
Total Time for All Releases 26186.0 Minutes
Maximum Time for a Release : 353.0 Minutes
Average Time for a Release 275.6 Minutes
Minimum Time for a Release : 153.0 Minutes
Average Stream Flow : 781762.3 GPM

Gaseous Releases

Number of Releases : 11
Total Time for All Releases 2418.0 Minutes
Maximum Time for a Release : 573.0 Minutes
Average Time for a Release : 219.8 Minutes
Minimum Time for a Release : 114.0 Minutes

Batch Release Summary information for 2009 by Quarter.

Report Category
Release Point
Type of Release
Period Start Time
Period End Time

Batch Release Summary
All
Batch Liquid-and Gaseous
01-jan-2009 00:00:00
31-dec-2009 23:59:59

Liquid Releases

Qtr 1 Qtr 2 .Qtr 3 Qtr 4

Number of Releases : 22 14 23 36
Total Time for All Releases : 5844.0 3801.0 6492.0 10049.0 Minutes
Maximum Time for a Release : 310.0 308.0 325.0 353.0 Minutes
Average Time for a Release : 265.6 271.5 282.3 279.1 Minutes
Minimum Time for a Release : 153.0 215.0 241.0 190.0 Minutes
Average Stream Flow : 803988.4 911844.3 934424.1 621008.4 GPM

Gaseous Releases

Qtr 1 Qtr 2 Qtr 3 Qtr 4

Number of Releases : 2 2 3 4
Total'Time for All Releases: 486.0 241.0 404.0 1287.0 Minutes
Maximum Time for a Release : 345.0 121.0 152.0 573.0 Minutes
Average Time for a Release : 243.0 120.5 134.7 321.8 Minutes
Minimum Time for a Release : 141.0 120.0 120.0 114.0 Minutes
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 1A
Annual Summation of All Releases by Quarter

All Airborne Effluents

Report Category Summation of All Releases
Type of Activity : All Airborne Effluents
Period Start Time 01-jan-2009 00:00:00
Period End Time 31-dec-2009 23:59:59

Est.Total

Type of Effluent Units Qtr 1 Qtr 2 Qtr 3 Qtr 4 Error %

A. Fission and Activation Gases

1. Total Release Curies 7.02e+401 .80e+02 1.03e+03 2.18e+03 1.50e+0l
2. Average Release Rate for Period uCi/sec 9.03e+00 3.56e+0l 1.30e+02 2.75e+02
3. Percent of Applicable Limit % n/a n/a n/a n/a

B. Radioiodines

1. Total Iodine-131 Curies 6.76e-05 6.70e-05 8.29e-05 9.24e-04 1.50e+0l
2. Average Release Rate for Period uCi/sec 8.69e-06 8.53e-06 1.04e-05 1.16e-04
3. Percent of Applicable Limit % n/a n/a n/a n/a

C. Particulates

1. Particulates (Half-lives > 8 Days) Curies 2.89e-07 0.00e+00 0.00e+00 2.07e-04 1.50e+01*
2. Average Release Rate for Period uCi/sec 3.71e-08 0.00e+00 0.00e+00 2.61e-05
3. Percent of Applicable Limit % n/a n/a n/a n/a
1. Gross Alpha Radioactivity Curies 8.94e-07 3.54e-07 3.99e-07 5.91e-07 1.50e+0l

D. Tritium

1. Total Release Curies 1.35e+0l 1.08e+01 2.02e+0l 2.29e+01 1.50e+01
2. Average Release Rate for Period uCi/sec 1.74e+00 1.38e+00 2.54e+00 2.88e+00
3. Percent of Applicable Limit % n/a n/a n/a n/a
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 1B
Annual Airborne Continuous Elevated and Ground Level Releases

Totals for Each Nuclide Released

: Airborne Continuous Elevated and Ground Level Releases.
: Totals for Each Nuclide Released.
: Fission Gases, Iodines, and Particulates

01-jan-2009 00:00:00
* 31-dec-2009 23:59:59

Report Category

Type of Activity
Period Start Time
Period End Time

Elevated Releases Ground Releases

Nuclide Units Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4

Fission and Activation Gases

Kr-85m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.81e+00
Xe-133 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.12e+l01 2.45e+02 9.43e+02 1.90e+03
Xe-133m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.59e+01
Xe-135 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.51e-01 1.10e+01 7.lle+01

Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.12e+01 2.46e+02 9.54e+02 2.00e+03

Radioiodines

1-131 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.08e-05 3.84e-05 3.31e-05 8.13e-04
1-133 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.68e-05 2.86e-05 4.98e-05 l.lle-04

Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.76e-05 6.70e-05 8.29e-05 9.24e-04

Particulates

H-3 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.20e+01 9.63e+00 1.90e+01 2.23e+01
Cr-51 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.26e-05
Mn-54 Curies 0.00e+00 0.00e4-00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.41e-06
Fe-59 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.06e-06
Co-58 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.56e-05
Co-60 -Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.86e-06
Zr-95 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.92e-06
Nb-95 Curies 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.33e-06
Ru-103 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.73e-06
Cs-134 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.60e+00 6.83e-06
Cs-137 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.89e-07 0.00e+00 0.00e+00 8.46e-06
Ce-144 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.06e-04
Os-191 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.58e-05
Gralpha Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.94e-07 3.54e-07 3.99e-07 5.91e-07

Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.20e+0l 9.63e+00 1.90e+Ol 2.23e+Ol
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 1C
Annual Airborne Batch Elevated and Ground Level Releases

Totals for Each Nuclide Released

Report Category : Airborne Batch Elevated and Ground Level Releases.
Totals for Each Nuclide Released.

Type of Activity Fission Gases, Iodines, and Particulates
Period Start Time : 01-jan-2009 00:00:00
Period End Time : 31-dec-2009 23:59:59

Elevated Releases Ground Releases

Nuclide Units Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4

Fission and Activation Gases

Ar-41
Kr-85
Kr-85m
Kr-87
Kr-88
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m

Curies
Curies
Curies
Curies
Curies
Curies
Curies
Curies
Curies
Curies

0. 00e+00
0 .00e+00
0 .00e+00
0. 00e+00
0. 00e+00
0. 00e+00
0. 00e+00
0 .00e+00
0 .00e+00
0. 00e+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
0.OOe+00
0. 00e+00

0. 00e+00
0. 00e+00
0. 00e+00
0.00e+00
0 00e+00
0 .00e+00
0. 00e+00
0. 00e+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
0. OOe+00
0. OOe+00
0. OOe+00
0. OOe+00

1.78e-01
4. 84e+00
0. 00e+00
0.00e+00
0. 00e+00
5. 15e-01
2. 33e+0l
1. 67e-01
7.20e-02
0. 00e+00

9.82e-02
6. 20e+00
6. 63e-03
0. 00e+00
0. 00e+00
6.27e-01
2.69e+0l
1. 88e-01
9.45e-02
0. 00e+00

1.8 9e-01
9. 27e+00
1.84e-02
0.00e+00
1. 19e-02
1.22e+00
6. 74e+0l
4.91e-01
2. 59e-01
0.OOe+00

3.51e-02
2. 16e+0l
3.2le-02
2.13e-03
2 .76e-02
3. 99e+00
1. 62e+02
7.80e-01
4. 78e-01
9. 72e-03

Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.91e+0l 3.41e+0l 7.88e+01 1.89e+02

Radioiodines

None

Particulates

H-3 Curies 0'.00e+00 0.00e+00 0.00e+00 0.00e+00 1.50e+00 1.18e+00 1.19e+00 5.95e-01

Total for Period Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.50e+00 1.18e+00 1.19e+00 5.95e-01
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 2A
Annual Summation of All Releases by Quarter

All Liquid Effluents

Report Category Summation of All Releases
Type of Activity : All Liquid Effluents
Period Start Time 01-jan-2009 00:00:00
Period End Time : 31-dec-2009 23:59:59

Est.Total

Type of Effluent Units Qtr 1 Qtr 2 Qtr 3 Qtr 4 Error %

A. Fission and Activation Products

1. Total Release (Not Including
Tritium, Gases, and Alpha Curies 8.41e-04 5.47e-04 3.43e-03 2.75e-02 1.50e+01

2. Average Diluted Concentration
During. Period uCi/sec 1.16e-12 4.52e-13 3.53e-12 4.31e-ii

3. Percent of Applicable Limit % n/a n/a n/a n/a

B. Tritium

1. Total Release Curies 9.74e+01 9.50e+0l 2.19e+02 3.58e+02 l.50e+0l
2. AverageDiluted Concentration

During Period uCi/sec 1.34e-07 7.85e-08 2.25e-07 5.6le-07
3. Percent of Applicable Limit % n/a n/a n/a n/a

C. Dissolved and Entrained Gases

1. Total Release Curies 5.56e-03 5.11e-03 1.10e+00 2.80e+00 1.50e+0l
2. Average Diluted Concentration

During Period uCi/sec 7.65e-12 4.23e-12 1.13e-09 4.39e-09
3. Percent of Applicable Limit % n/a n/a n/a n/a

D. Gross Alpha Radioactivity

1. Total Release Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 l.50e+01

E. Waste Volume Released (Pre-Dilution) Liters 1.05e+07 1.36e+07 1.35e+07 2.66e+07 1.50e+01
F. Volume of Dilution Water Used Liters 7.27e+ll 1.21e+12 9.72e+ll 6.38e+ll 1.50e+01
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 2B
Annual Liquid Continuous and Batch Releases

Totals for Each Nuclide Released '

Report Category

Type of Activity
Period Start Time
Period End Time

Liquid Continuous and Batch Releases.

Totals for Each Nuclide Released.
All Radionuclides,
01-jan-2009 00:00:00
31-dec-2009 23:59:59

Continuous Releases Batch Releases

Nuclide Units Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4

All Nuclides

H-3 Curies 3.1le-01 5.42e-01 3.48e-01 2.09e-01 9.71e+01 9.44e+01 2.19e+02 3.58e+02
Na-24 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.67e-06
Cr-51 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.o00e+00 0.00e+00 3.65e-03
Mn-54 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.10e-05 2.38e-06 7.95e-05 6.77e-04
Fe-55 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.48e-04 3.52e-04 9.38e-04 1.23e-03
Fe-59 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.35e-04
Co-57 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.17e-06
Co-58 Curies 0.00e+00 0.00e+00 0.00e+00 4.93e-06 7.57e-05 1.80e-05 5.lle-05 1.20e-02
Co-60 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.52e-05 4.21e-05 2.69e-04 2.05e-03
Ni-56 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.52e-06
Zn-65 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.38e-06
Kr-85 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.60e-02 2.02e-01
Kr-85m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.66e-05 5.Ole-05
Kr-88 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.98e-04
Rb-88 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.05e-04 7.17e-04
Sr-89 Curies 4.78e-08 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zr-95 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.88e-04
Nb-95 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.58e-05 3.52e-06 2.99e-05 8.06e-04
Mo-99 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 9.71e-06 0.00e+00 0.00e+00 0.00e+00
Tc-99m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.63e-06
Ag-ll0m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.02e-06 2.22e-06 1.42e-05 3.53e-04
Sn-113 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.57e-06 0.00e+00 6.87e-05
Sb-124 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.03e-04
Sb-125 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.14e-04 3.6le-05 1.50e-03 2.44e-03
Sb-126 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7..81e-06
1-131 Curies 0.00e+00 0.00e+00 0.00e+00 3.22e-04 7.Ole-05 8.84e-05 1.21e-04 5.30e-04
1-133 Curies 0.00e+00 0.00e+00 0.00e+00 1.47e-04 0.00e+00 0.00e+00 0.00e+00 0.00e+00
1-134 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+00 7.49e-06
Xe-131m Curies 0.ooe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.97e-05 1.71e-02 5.95e-02
Xe-133 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.40e-03 5.05e-03 9.83e-01 2.51e+00
Xe-133m Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 108e-05 1.56e-05 8.50e-03 2.62e-02
xe-135 Curies 0.00e+O0 0.00e+00 0.00e+00 0.00e+O0 5.01e-05 5.28e-06 3.31e-03 4.20e-03
Xe-135m Curies 0.00e+00 o.00e+00 0.00e+OO 0.00e+00 0.00e+00 o.ooe+00 5.Ole-06 0.00e+00
Xe-137 Curies 0.00e+00 0.o0+00 0.000e+O 0.00e+00 9.98e-05 0.00e+00 o.00e+00 o.ooe+00
Cs-134 Curies 0.ooe+o0 0.00e+00 o.00e+O0 1.24e-04 0.00e+00 0.00e+00 3.38e-05 2.79e-04
Cs-137 Curies o.ooe+oo 0.00e+00 0.00e+00 1.30e-04 2.65e-06 0.00e+00 3.99e-05 1.55e-04
Cs-138 Curies 0.00e+00 0.00e+00 0.00Oe+00 0.00e+00 0.00e+00 0.00e+00 2.46e-04 o.ooe+o0
Ba-140 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.29e-04
La-140 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.91e-06 1.84e-04
Ce-141 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.20e-05
Pb-214 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 9.62e-06
Bi-214 Curies 0.00e+00 0.00e+00 .0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1'.03e-05
Ra-226 Curies 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.40e-05 0.00e+00 0.00e+00 0.00e+00

Total for Period Curies 3.1le-01 5.42e-01 3.48e-01 2.o10e-01 9.71e+O1 9.44e+Ol 2.20e+02 3.61e+02
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 3
Solid Waste Shipped Offsite for Burial or Disposal

SUMMARY BY MAJOR WASTE TYPES

Waste Stream: Resins, Filters, and Evaporator Bottoms*

Waste Volume Volume Curies % Error
Class FtA3 MA3 Shipped (Ci)

A 7.55E+03 2.14E+02 6.OOE+01 +/-25%
B 1.38E+03 3.90E+01 2.48E+03 +/-25%
C 1.OOE+02 2.83E+00 1.22E+03 +/- 25%

ALL 9.03E+03 2.56E+02 3.77E+03 +/- 25%

Waste Stream : Dry Active Waste 4.

Waste Volume Volume Curies %Error
Class FtA3 MA3 Shipped (Ci)

A 1.26E+05 3.57E+03 4.79E+01 +/-25%
B 2.80E+02 7.93E+00 1.45E+02 +/-25%
C 0.OOE+00 0.OOE+00 O.OE+00 +/-25%

ALL 1.26E+05 3.58E+03 1.93E+02 +/-25%

Waste Stream : Irradiated Components

Waste Volume Volume Curies %Error
Class FtA3 MA3 Shipped (Ci)

A 0.OOE+00 0.OOE+00 0.OOE+00 +/-25%
B 0.OOE+00 0.OOE+00 0.0OE+00 +/-25%
C 0.OOE+00 0.OOE+00 0.0OE+00 +/-25%

ALL 0.OOE+00 0.00E+00 0.00E+00 +/-25%

Waste Stream : Other Waste (Combined Packages)
Waste Volume Volume Curies 0/ 0Error
Class FtA3 MA3 Shipped (Ci)

A 1.26E+04 3.56E+02 1.22E+01 +/-25%
B O.OOE+00 O.OOE+00 O.OOE+00 +/-25%
C 1.67E+02 4.72E+00 1.73E+03 +/-25%

ALL 1.27E+04 3.60E+02 1.74E+03 +/-25%

Waste Stream : Sum of All 4 Categories

Waste Volume Volume Curies %Error
Class FtA3 MA3 Shipped (Ci)

A 1.46E+05 4.14E+03 1.20E+02 +/-25%
B 1'.66E+03 4.69E+01 2.63E+03 +/-25%
C 2.67E+02 7.55E+00 2.95E+03 +/-25%

ALL 1.48E+05 4.19E+03 5.70E+03 +/-25%

Activity determined by estimations

* Activity determined by measurements
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 3

Estimate of major nuclide composition (by waste type)

Waste Stream: Resins, Filters, and Evap Bottoms

Nuclide Name Percent Abundance

Fe-55

Co-58

Cs-134

Cs- 137

10.556%

39.321%

14.871%

17.730%

Curies

3.97E+02

1.48E+03

5.60E+02

6.68E+02
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 3

Estimate of major nuclide composition (by waste type)

Waste Stream : Dry Active Waste

Nuclide Name Percent Abundance

Fe-55

Ni-63

19.629%

14.507%

19.913%

33.960%

Curies

3.79E+01

2.80E+01

3.85E+01

6.56E+01

Cs-134

Cs-1 37
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 3

Estimate of major nuclide composition (by waste type)

Waste Stream : Irradiated Components

N/A - None Shipped in 2009.
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 3

Estimate of major nuclide composition (by waste type)

Waste Stream : Other Waste (Combined Packages)

Nuclide Name Percent Abundance Curies

1.21 E+03

1.91 E+02

Co-58

Ni-63

69.435%

10.976%
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 3

Estimate of major nuclide composition (by waste type)

Waste Stream : Sum of All 4 Categories

Nuclide Name Percent Abundance

Co-58

Ni-63

Cs-134

Cs-1 37

47.243%

10.380%

10.704%

13.133%

Curies

2.69E+03

5ý92E+02

6.10E+02

7.49E+02
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 3

Solid Waste Dispositio

Number of
Shipments

13

2

Mode of Transportation

Hittman Transport Services

Hittman Transport Services

Destination
-j

Energy Solutions

Studsvik Processing Facility LLC-
Erwin

Irradiated Fuel Shipments (Disposition)

Number-of Shipments Mode of Transportation

None N/A

Destination

N/A
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 4
Joint Frequency Distribution of Meteorological Data

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN HOURS 01/01/2009 00:00:00 TO 12/31/2009 23:59:59
Wind Speed (M/S) at 10-m Level

Wind

PASQUILL CLASS A

Direction

*N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

Total

.22-.50

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

.51-.75 .76-1.0

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

1.1-1.5 1.6-2.0 2.1-3.0 3.1-5.0

0 0 2 11
0 0 0 7
0 0 2 30
0 0 1 0
0 0 0 0

0 0. 0 2
0 0 1 4
0 1 1 6
0 0 0 21
0 0 1 10
0 0 6 34
0 1 3 2
0 0 1 5
0 0 2 9
0 1. 4 3
1 -0 3 19

1 3 27 163

5.1-7.0 7.1-10. 10.1-13

9 0 0
3 0

12 0
2 0
0 0
2 1

-4 0
16 1
28 5
13 0
13 0

5 0
0 0
2 0
6 0

13 0

128 7

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

13.1-18.0 >18.0

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

22
10
44

3
0
5
9

25
54
24
53
11
6

13
14
36

329

Number of calms for A Stability: 0

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN HOURS 01/01/2009 00:00:00 TO 12/31/2009 23:59:59

Wind Speed (M/S) at 10-m Level
Wind

PASQUILL CLASS B

Direction .22-50 .51-75 .7

N 0 0
NNE 0 0
NE 0 0
ENE 0 0
E 0 0
ESE 0 0
SE 0 . 0
SSE 0 0
S 0 0
SSW 0 0
Sw 0 0
WSW 0 .0
W 0 0
WNW 0 0
NW 0 0
NNW 0 0

Total 0 0

Number of calms for B Stability: 0

76-1.0 1.1-1.5

0 0
0 1
0 0
0 0
0 0
0 0
0 0
0 0
0. .. 2
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0. 0

1.6-2.0 2.1-3.0 3.1-5.0

1
0
1
0
1
0
1
0
1
1
0
0
0
0
0
0

1
6

12
1
1
2
0
4
5
6

23
5
4
7
1
2

9
45
8
4
2
8
1I
23
18
44
7
6
4
6

12

5.1-7.0

3
3
7
2
0
0

22
25
17
8
6
1
1
2
1

12

7.3-10.

0
0
0
0

3
0
0
2
0
0*
0
0
0
0
0

10.1-13

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

13.1-18.0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

>18. 0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Total

22
19
65
11
6
7

31
40
50
33
73
13
11
13

8
26.

6 80 223 110 6 0 0 ~ 0 428
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2009
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Table 4
Joint Frequency Distribution of Meteorological Data

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN HOURS 01/01/2009 00:00:00 TO 12/31/2009 23:59:59 PASQUILL CLASS C

Wind
Direction

N
NNE.
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

Total

Wind Speed (M/IS) at 10-m Level

.22-.50 .51-75 .76-1.0 1.1-1.5 1.6-2.0 2.1-3.0 3.1-5.0 5.1-7.0 7.1-10. 10.1-13 13.1-18.0 >18.0 Total

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
0
0
0
0
0
0

1
1
1
0
0
0.
0
0
0
0
1
1
0
0
0
0

0
4
1
0
1
0
0
2
4
1
1

2
0
2
1
1

10
11
21

2
4
3
6
7
8

16
18
18

9
11
4
3

2

7

2
2
2

4 6 0
8 2 0
2 6 0

15 2 0
2 0 0
2 2 1
8 11 1

18 25 2
7 14 4
3 3 1

23 3 0
I0 2 0
i0 3 . 0
i0 0 0
4 1 0
i1 6 2

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
0 0 0
0 0 0

41
26

101
19

7

8
26
54
57
44
46
33
22
23
10
23

0 0 0 20 151 267 86 11 0 0 540

Number of calms for C Stability: 0

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN HOURS 01/01/2009 00:00:00 TO 12/31/2009 23:59:59

Wind Speed (MNS) at 10-m Level

PASQUILL CLASS D

Wind
Direction .22-.50 .51-75 .76-1.0 1.1-1.5 1.6-2.0 2.1-3.0, 3.1-5.0 5.1-7.0 7.1-10. 10.1-13 13.1-18.0 >18.0 Total

N
NNE
NE
ENE
E
ESE
SE
SSE•
S
SSW
SW
WSW
W
WNW
NW
NNW

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
2
0
0
0
0

.0
0
0
0
0
0
00
1

0
0
1
0
0
0

1
1

0
2
3
2
5
1

8
15

8
5
3
4
1
4
6

12
11
19
10
4
8
7

20
25
21
10

8
6

10
10

9
15
20
20
29.
25
18
12

48
38
73
24
15
10
17
49
47
38
55
60
58
38
23
36

87
80

208
48
21
37
83

128
96
61
81
53
41
24
39
85

60
33
35
49
7

26
59
74
49
25
19

5
10
1
9

61

8
2
2
0
0
4
9
3

28
8
0
0
0
0
2
5

71T

0 0

.0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 -0
0 0
0 0
0 0
0 0
0 0
o 0
0 0

0 231
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

194
350
136

54
87

180
269
239
159
188
161
150

97
100
208

Total 18 127 258 629 1172 522 0 0 2803
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 4
Joint Frequency Distribution of Meteorological Data

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN HOURS 01/01/2009 00:00:00 TO 12/31/2009 23:59:59

Wind Speed (M/S) at 10-m Level

PASQUILL CLASS E

Wind
Direction .22-50 .51-.75

N 0 6
NNE 0 2
NE 1 4
ENE 2 2
E 0 3
ESE, 1 4
SE 0. 1
SSE 1 4
S 2 4
SSW 5 1
SW 1 1
WSW 1 5
W. 0 8
WNW 0 5
NW 0 2
NNW 0 2

Total 14 54

.76-1.0 1.1-1.5 1.6-2.0

7 12 -- 26
4 18 38
0 14 30
4 12 20
4 8. 17
1 8 8
5 2 13
3 19 41
6 23 47
8 38 65
7 41 42
8 39 35

15 31 23
5 18 19
5 5 6

6 10 16

88 298 448

2.1-3.0

84
60
73
34
30
32
57

147
106

56
64
38
19
19
20
47

886

3.1-5.0

88
52

112
69
29
59

111
114

54
35
26
16

4
5

23
51

848

5.1-7.0 7.1-10. 10.1-13 13.1-18.0 >18.0 Total

22 0 0 0 0 245
11 0 0 0 0 185
10 0 0 0 0 244
26 0 0 0 0 169

3 1 0 0 0 95
9 1 0 0 0 123

12 0 0 0 0 201
5 0 0 0 0 334

13 2 0 0 0 257
10 1 0 0 0 219

5 0 0 0 0 187
2 0 0 0 0 144
2 0 0 0 0 102
0 0 0 0 0 71

1 0 0 0 0 62
12 1 0 0 0 147

143 6 0 0 0 2785

Number of calms for E Stability: 0

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN HOURS 01/01/2009 00:00:00 TO 12/31/2009 23:59:59

Wind Speed (M/IS) at 10-m Level
Wind

PASQUILL CLASS F

Direction .22-50 .51-.75 .76-1.0

N 0 2 2
NNE 1 1 .4
NE 0 1 7
ENE 2 4 1
E 0 3 1
ESE 0 5 1
SE 0 2 1

SSE 2 6 7
S 2 7 19
SSW 2 13 40
SW 2 16 23
WSW 1 19 33
W 2 15 22
WNW 1 6 6
NW 0 4 9
NNW 1 4 4

Total 16 108 180

Number of calms for F Stability: 0

1.1-1.5

9
6
3
7
3
2
2

28
86

100
34
42
42
25
19
11

419

1.6-2.0- 2.1-3.0 3.1-5.0 5.1-7.0 7.1-10. 10.1-13 13.1-18.0 >18.0

18 1s 0 0 0 0 0 0
8 20 0 0 .0 0 0 0
5 23 0 0 0 0 0 0
1 4 0 0 0 0 0 0

1 0 0 0 0 0 0 0
5 0 2 0 0 0 0 0
6 13 2 0 0 0 0 0

56 .48 14 0 0 *0 0 0

69 32 0 0 0 0 0 0
65 19 1 0 0 0 0. 0
16 9 0 0 0 0 0 0
11 0 0 0 0 0 0 0

9 2 0 0 0 0 0 0

12 1 0 0 0 0 0 0
6 2 0 0 0 0 0 0

15 11 0 0 0 I 0 0

303 202 19 0 0 0 0 0

Total

49
40
39
19

8
15
26

161
215
240
100
106

92
51
40
46

1247
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Annual Radioactive
Effluent Release Report

2009
Waterford 3 Steam Electric Station

Table 4
Joint Frequency Distribution of Meteorological Data

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN HOURS 01/01/2009 00:00:00 TO 12/31/2009 23:59:59

Wind Speed (M/S) at 10-m Level

PASQUILL CLASS G

Wind
Direction

N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

Tot a -

.22-.50 .51-.75 .76-1.0

3 2 2
1 1 1
0 0 3
0 1 0
0 2 2
1 2 0
0 4 2
0.. 0 6
0 6 11

5 18 21
8 14 30
7 23 23
2 27 26
3 10 15
4 4 7
1 4 7

35 118 156

1.1-1.5

4
2
0
0
0
0
2
8

35
55
21
17
27
14

9
8

202

1.6-2.0

3
0
0
0
*0
0
0

12
13
31

8
7
2
4

3

85

2.1-3.0

1

0
0
0
0
0
0

18
5
5
0
0
0
0
0
1

30

3.1-5.0 5.1-7.0 7.1-10.

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
2 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
O 0 . 0
0 0 0
0 0 0

2 0 0

10.1-13 13.3-18.0

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

>18.0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Total

15
5
3
14

3
10
44
70

135
81
77
84
46
26
24

628

Number of calms for G Stability: 0

Total valid hours for all stabilities = 8760
Total invalid hours for all stabilities = 0
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Table 5A
Doses Due to Gaseous Radioactive Effluents

Doses due to Noble Gases (mRad or mrem)

Age Group All

Organ Qtr 1 Qtr 2 Qtr 3 Qtr 4 Year Total

Total-body 1.7165e-02 6.8026e-02 2.6354e-01 6.1440e-01 9.6313e-01
Skin 4.4909e-02 1.6689e-01 6.2900e-01 1.4742e+00 2.3150e+00
Air Beta 6.4884e-02 2.4803e-01 9.1467e-01 2.0015e+00 3.2291e+00
Air Gamma 2.0417e-02 8.1411e-02 3.1388e-01 7.2306e-01 1.1388e+00

Doses due to Radioiodines/Particulates/Tritium (mrem)

Age Group :Adult

Organ Qtr 1 Qtr 2 Qtr 3 Qtr 4 Year Total

.Bone 1.3230e-05 1.0736e-05 9.6335e-06 5.8472e-04 6.1832e-04
Liver 7.3447e-03 5.8781e-03 1.0970e-02 1.3118e-02 3.7311e-02
Total-body 7.3384e-03 5.8723e-03 1.0965e-02 1.2904e-02 3.7080e-02
Thyroid 1.1092e-02 1.0524e-02 1.5010e-02 1.1048e-01 1.4710e-01
Kidney 7.3507e-03 5.8884e-03 1.0979e-02 1.3169e-02 3.7388e-02
Lung 7.3298e-03 5.8637e-03 1.0958e-02 1.2781e-02 3.6933e-02
Gi-lli 7.3328e-03 5.8681e-03 1.0962e-02 1.3485e-02 3.7648e-02
Skin 2.8587e-06 8.6103e-07 1.0164e-06 1.9538e-04 2.0012e-04

Age Group Teen

Organ Qtr 1 Qtr 2 Qtr 3 Qtr 4 Year Total

Bone 2.0166e-05 1.6970e-05 1.5075e-05 8.3662e-04 8.8883e-04
Liver 8.3215e-03 6.6608e-03 1.2425e-02 1.5087e-02 4.2494e-02
Total-body 8.3090e-03 6.6508e-03 1.2416e-02 1.4612e-02 4.1988e-02
Thyroid 1.3624e-02 1.3236e-02 1.8141e-02 1.5286e-01 1.9786e-01
Kidney 8.3309e-03 6.6773e-03 1.2439e-02 1.5167e-02 4.2614e-02
Lung 8.2977e-03 6.6380e-03 1.2405e-02 1.4577e-02 4.1917e-02
Gi-lli 8.3009e-03 '6.6427e-03 1.2409e-02 1.5293e-02 4.2645e-02
Skin 2.8587e-06 8.6103e-07 1.0164e-06 1.9538e-04 2.0012e-04

Age Group : Child

Organ Qtr 1 Qtr 2 Qtr 3 Qtr 4 Year Total

Bone 4.3947e-05 3.8600e-05 3.3933e-05 1.6235e-03 1.7400e-03
Liver -1.1523e-02 9.2249e-03 1.7201e-02 2.1037e-02 5.8986e-02
Total-body 1.1501e-02 9.2097e-03 1.7189e-02 2.0165e-02 5.8065e-02
Thyroid 2.1616e-02 2.1735e-02 2.8081e-02 2.8326e-01 3.5469e-01
Kidney 1.1536e-02 9.2495e-03 1.7223e-02 2.1117e-02 5.9126e-02
Lung 1.1483e-02 9.1867e-03 1.7168e-02 1.9951e-02 5.7789e-02
Gi-lli 1.1485e-02 9.1903e-03 1.7171e-02 2.0431e-02 5.8278e-02
Skin 2.8587e-06 8.6103e-07 1.0164e-06 1.9538e-04 2.0012e-04

Age Group : Infant

Organ Qtr 1 Qtr 2 Qtr 3 Qtr 4 Year Total

Bone 6.9468e-05 7.1361e-05 6.2404e-05 2.1816e-03 2.3848e-03
Liver 5.2686e-03 4.2348e-03 7.8304e-03 1.1370e-02 2.8703e-02
Total-body 5.2201e-03 4.1900e-03 7.7930e-03 9.7749e-03 2.6978e-02
Thyroid 2.7181e-02 3.1409e-02 3.1425e-02 5.8246e-01 6.7248e-01
Kidney 5.2714e-03 4.2488e-03 7.8427e-03 1.1167e-02 2.8530e-02
Lung 5.1907e-03 4.1513e-03 7..7575e-03 9.2531e-03 2.6353e-02
Gi-lli 5.1920e-03 4.1545e-03 7.7604e-03 9.0222e-03 2.6129e-02
Skin 2.8587e-06 8.6103e-07 1.0164e-06 1.9538e-04 2.0012e-04
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Table 5B
Doses Due to Liquid Radioactive Effluents

Cumulative Dose Information for 2009 (mrem)

Age Group Adult

Organ Qtr 1 Qtr 2 Qtr 3 Qtr 4 Year Total

Bone 3.8409e-03 1.0874e-06 1.4640e-04 1.6181e-03 5.6065e-03
Liver 9.0383e-05 6.9826e-05 4.2139e-04 3.5891e-03 4.1707e-03
Total-body 2.8812e-03 6.9283e-05 3.5322e-04 2.8514e-03 6.1551e-03
Thyroid 1.1052e-04 9.9190e-05 2.0218e-04 9.0359e-04 1.3155e-03
Kidney 8.7199e-05 6.9093e-05 2.4760e-04 1.4562e-03 1.8601e-03
Lung 8.4022e-05 6.9315e-05 1.9155e-04 7.6916e-04 i.1141e-03
Gi-lli 9.2510e-05 7.0907e-05 1.8194e-04 9.6706e-04 1.3124e-03
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Administrative Procedure UNT-005-014
Offsite Dose Calculation Manual Revision 301

1.0 PURPOSE

1.1 The Offsite Dose Calculation Manual (ODCM) is a supporting document of-the
Waterford 3 Technical Specifications. The ODCM provides:

(1) The Radiological Effluent Specifications and Radiological
Environmental Monitoring Program required by Technical Specification 6.8.4;

(2) The detailed Radiological Environmental Monitoring Program (REMP);
(3) The description of the Radiological Environmental Monitoring Interlaboratory

Comparison Program;
(4) The liquid and gaseous radwaste block flow diagram;
(5) The Radioactive Liquid and Gaseous Waste Sampling and Analysis

Programs;
(6) The general methodology to be used to calculate dose to individuals due to

releases of radioactive gaseous and liquid effluents from the Waterford 3 site;
(7) The general methodology to be used to calculate effluent monitor setpoints

and allowable release rates to ensure compliance with the Radiological
Effluent Controls, IOCFR20, and IOCFR50 criteria;

(8) The methodology to be used to ensure representative sampling of liquids;
and

(9) The methodology to be used to comply with 40CFR190 criteria.
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2.0 REFERENCES

2.1 EN-LI-102, Corrective Action Process

2.2 UNT-006-010, Event Notification and Reporting

2.3 Waterford 3 FSAR Chapter 2

2.4 Waterford 3 Technical Requirements Manual (TRM)

2.5 Waterford 3 Technical Specifications (T.S.)

2.5.1 T.S. 3/4.11.1.4, Liquid Holdup Tanks

2.5.2 T.S. 3/4.11.2.6, Gas Storage Tanks

2.5.3 T.S. 5.1.3, Map Defining Unrestricted Areas for Radioactive Gaseous and
Liquid Effluents

2.5.4 T.S. 6.9.1.7, Annual Radiological Environmental Operating Report

2.5.5 T.S. 6.9.1.8, Annual Radioactive Effluent Release Report

2.5.6 T.S. 6.9.2, Special Reports

2.5.7 T.S. 6.13; Process Control Program

2.5.8 T.S. 6.14, Offsite Dose Calculation Manual

2.6 Code of Federal Regulations: Title 10, Parts 20, 40, 50 and 100; Title 40, Part 190
and 302

2.7 HASL-300, HASL Procedures Manual; Currie, L.A., "Limits for Qualitative
Detection and Quantitative Determination Application to Radiochemistry",
Anal Chem. 40, 586-93, (1968)
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2.8 International Atomic Energy Agency (IAEA) Safety Series No.57, Generic
Models and Parameters for Assessing the Environmental Transfer of
Radionuclides from Routine Releases, Exposures of Critical Groups

2.9 NUREG/CR-1276, Users Manual for LADTAP II - A computer program for
calculating radiation exposure to man from routine release of nuclear reactor
liquid effluents

2.10 NUREG/CR-4007, Currie, L.A., "Lower Limit of Detection; Definition and
Elaboration of a Proposed Position for Radiological Effluent and Environmental
Measurements", (September 1984)

2.11 NUREG-01 72, Age Specific Radiation Dose Commitment Factors for a One
Year Chronic Intake

2.12 NUREG-1301, Offsite Dose Calculation Manual Guidance: Standard
Radiological Effluent Controls for Pressurized Water Reactors,
Generic Letter 89-01, Supplement No. 1. (November 1990) 1:?u* 111.C-- '

2.13 Radiological Health Handbook, U.S. Department of Health, Education and Welfare,

January 1970

2.14 USNRC Generic Letter 89-01, Implementation of Programmatic Controls for
Radiological Effluent Technical Specifications in the Administrative Controls
Section of the Technical Specifications and the Relocation of Procedural Details
of RETS to the Offsite Dose Calculation Manual or to the Process Control
Program

2.15 USNRC NUREG 0133, Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants, October 1978

2.16 USNRC Regulatory Guide 1.21, Measuring, Evaluating, and Reporting
Radioactivity in Solid Wastes and Releases of Radioactive Materials in Liquid and
Gaseous Effluents from Light-Water-Cooled Nuclear*Power Plants, Revision 1,
June, 1974
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2.17 USNRC Regulatory Guide 1.109, Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance
with 10CFR Part 50, Appendix I, Revision 1, October, 1977

2.18 USNRC Regulatory Guide 1.111, Methods for Estimating Atmospheric Transport.
and Dispersion of Gaseous Effluents in Routine Releases from Gaseous-Effluents
from Light-Water-Cooled Reactors, July 1977

2.19 USNRC Regulatory Guide 1.1 13, Estimating Aquatic Dispersion of Effluents from
Accidental and Routine Reactor Releases for the Purpose of Implementing
Appendix I, April 1977

3.0 DEFINITIONS

OFFSITE DOSE CALCULATION MANUAL (ODCM) shall be comprised of the
radiological effluent technical specifications and methodology contained within this
procedure and applicable sections of the Technical Requirements Manual (TRM)
as listed on Attachment 7.23 of this procedure.

UNRESTRICTED AREA (T.S. 1.36) shall be any area to which access is neither
limited nor controlled by the licensee. The definition of UNRESTRICTED AREA
used in implementing these Technical Specifications has been expanded over that
in 10 CFR 20.1003. The UNRESTRICTED AREA boundary may coincide with the
Exclusion (fenced) Area boundary, as defined in 10 CFR 100.3(a), but the
UNRESTRICTED AREA does not include areas over water bodies. For
calculations performed pursuant to 10 CFR50.36a, the concept of
UNRESTRICTED AREAS, established at or beyond the SITE BOUNDARY, is
utilized in the Controls to keep levels of radioactive materials in liquid and gaseous
effluents as low as is reasonably achievable, see Attachment 7.1.

LIQUID RADWASTE TREATMENT SYSTEM shall be any system designed and
installed to reduce radioactive material in effluents by passing liquid waste through
filters and/or absorption or exchange media (e.g. Ion Exchanger Resin, Charcoal
etc) and/or other reduction processes (e.g. reverse osmosis, etc) for the purpose of
removing radioactive materials from the liquid system prior to the release to the
environment:
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A MAJOR CHANGE to a radioactive waste system shall be any alteration or
modification to the system that causes waste characteristics (e.g. chemical
composition, pH, etc.), waste form or waste activity (e.g. equipment
decontamination factor change) in liquid, gaseous, or solid effluents to change,
thereby requiring a re-evaluation of the effluent source terms.

* LOWER LIMITS OF DETECTION (LLD) is defined, for purposes of these
specifications, as the smallest concentration of radioactive material in a sample that
will yield a net count, above system background, that will be detected with 95%
probability with only 5% probability of falsely concluding that a blank observation
represents a "real" signal.

It should be recognized that the LLD is defined as an a porio (before the fact) limit
representing the capability of a measurement system and not as an a posteriori
(after the fact) limit for a particular measurement.

For a particular measurement system, which may include radiochemical

separation: .

4.66 sb
LLD 

=

E , V 2.22 x 1'6 • Y - -•t

Where:
LLD is the "a priori" lower limit of detection as defined above, as microcuries per
unit mass or volume,

Sb is the standard deviation of the background counting rate or of the counting rate

of a blank- sample as appropriate, as counts per minute,

E is the counting efficiency, as counts per disintegration,

V is the sample size in units of mass or volume,
2.22 x 106 is the number of disintegrations per minute per microcurie,

Y is the fraction radiochemical yield, when applicable,

X, is the radioactive decay constant for the particular radionuclide, and
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At for plant effluents is the elapsed time between the midpoint of sample collection
and the time of counting. For environmental samples it is the elapsed time between
sample collection, or end of the sample collection period, and time, of counting.
Typical values of E, V, Y, and At should be used in the calculation.

An UNPLANNED/ABNORMAL RELEASE is defined as any unplanned, uncontrolled
or unmonitored release of radioactive material to the UNRESTRICTED AREA for
liquids or to the SITE BOUNDARY for gases. This includes any unplanned,
uncontrolled or unmonitored releases where the radiological consequences may be
minimal but where the potential exists for more serious radiological consequences if
allowed to recur. Incidents that are to be classified as UNPLANNED/ABNORMAL
RELEASES do not include releases that fall within the guidelines of a Secondary
Release Pathway. Secondary Release Pathways are usually known and have been
previously evaluated or considered.

4.0 RESPONSIBILITIES

General Manager, Plant Operations has lead responsibility for ensuring
implementation of the Radiological Effluent Specifications and Radiological
Environmental Monitoring Program.

The Chemistry Superintendent is responsible for
a) ensuring Radiological Effluent Specifications, the

Radiological Effluent Monitoring Program and
-o-.-.tRadiological -Environmental Monitoring Program (REMP) is performed as

required according to procedures and methodologies established by this •-'
document.

b) ensuring the Annual Effluent Release Report and the Annual Radiological
Environmental Operating Report are performed and issued as required.

c) ensuring the Land Use Census is performed as required.
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5.0 . PROCEDURE

5.1 SITE CHARACTERISTICS

Waterford 3 SES Site Characteristics is provided in Chapter 2 of Waterford 3

FSAR (Sections 2.1.1, 2.1.2 and 2.1.3).

A map of the SITE BOUNDARIES for establishing effluent release limits along with
radioactive effluent release points are given in Attachment 7.1. The release point
elevations for gaseous effluents are also provided in Attachment 7.1. The nearest

distances to the boundary line are shown in Attachment 7.2 of this procedure.
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5.2 SPECIFICATIONS AND SURVEILLANCE REQUIREMENTS
/.

a. Compliance with the SPECIFICATIONS contained in this procedure and the
TRM is required during the conditions specified therein; except that failure to
meet the SPECIFICATIONS requires that the associated ACTION requirements
shall be met.

b. Noncompliance with this procedure and the TRM shall exist when the
requirements of the SPECIFICATION and/or associated ACTION requirements
are not met within the specified time intervals. If the SPECIFICATION is
restored prior to expiration of the specified time intervals, completion of the
ACTION requirements is not required.

J

c. Surveillance Requirements shall be applicable during all conditions specified for
individual systems unless otherwise stated in an individual Surveillance
Requirement.

d. Each Surveillance Requirement shall be performed within the specified time
interval with a maximum allowable extension not to exceed 25% of the
surveillance interval.

e. Failure to perform a Surveillance Requirement within the specified time interval
shall constitute a failure to meet the OPERABILITY requirements for a Specific
System for Operation. Exceptions to these requirements are stated in the
individual specifications. Surveillance Requirements do not have to be
performed on inoperable equipment.

f. Failure to comply with the compensatory ACTION requirements or failure to
complete the surveillance requirements within the specified time shall be
documented and evaluated in accordance with LI-I 02 the Corrective Action
Process, Condition Report and UNT-006-01 0, Event Notification and Reporting
procedures.
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5.3 LIQUID EFFLUENTS

5.3.1 Liquid Effluent Dose Calculation

NOTE
The Offsite Dose Calculation Manual (ODCM) follows the general models suggested by
NUREG 0133 and Regulatory Guide 1.109. However, alternate calculation methods
from those presented may be used provided the overall methodology is acceptable and
consistent with regulation or provided the alternate methodology is conservative. In
addition, the most up-to-date dose conversion factors and bioaccumulation factors may
be substituted in lieu of Regulatory Guide 1.109 values.

NOTE
Actual step-by-step dose calculations will be performed by in-plant procedures which
are consistent with the methodology presented in this document.

5.3.1.1 The dose commitment to an individual from radioactive materials in liquid
effluents released to unrestricted areas are calculated for the purpose of
implementing Section 5.3.2 using the following expression:

D1 ~Dte

(1)

(2)
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* 5.3 LIQUID EFFLUENTS (cont'd)

D= the cumulative dose commitment to the
total body or any organ (t) from the liquid effluents for each liquid
release in mrem during time period (f);

Dt= the cumulative dose commitment to the total body or any organ (t) from
the liquid effluents for all (i) time periods;

Ate = the length of the ;th time period over which the release is made, in
hours;

Ci = the concentration of radionuclide (i) in undiluted liquid effluent during
time period Atf from any liquid release, in pCi/ml;

Alt = the site-related liquid ingestion dose commitment factor to the total
body or any organ. (t) for each identified nuclide (i) in mrem-ml/hr- pCi
(Attachment 7.3), and;
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5.3 LIQUID EFFLUENTS (cont'd)

F, = the near field average dilution factor for
Ci, during any liquid effluent release. Defined as the ratio of the
undiluted liquid waste flow during release to the average flow from the
site discharge structure to site boundary receiving waters.

liquid radioactive waste flow
discharge structure exit flow

The liquid radioactive waste flow is the
maximum flow from the effluent release.
The discharge structure exit flow is the
flow during disposal from the discharge
structure release point into the receiving
water body. For radionuclides not
determined in each batch or weekly
composite, the dose contribution to the
current calendar quarter cumulative
summation may be approximated by using a ratio of concentrations
based on the previous monthly or quarterly composite analyses.
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5.3 LIQUID EFFLUENTS (cont'd)

5.3.1.2 Equation (1) above for calculating the dose contributions requires the
use of a dose factor, Ait, for each nuclide (i) which embodies the dose
factors and dilution factors for the points of pathway origin-. The adult
total body dose factor and the adult organ dose factor for each
radionuclide will be used from Table E-1 I of Regulatory Guide 1.109;
thus the list contains critical organ dose factors for various organs. The
dose factor is written:

4t Kb U. + UfBl) DC•t (3)

where:

At = Composite dose parameter for the total
body or critical-otgan (t) of an adult for nuclide
(i) for all appropriate pathways (mrem-ml/hr-pCi);

K. = Unit conversion factor;

= 1.14e+5= 1 6 ,c 103 m, + 8760 hr

Uw= 730 I/yr adult water consumption
(Reg. Guide 1,109, Table El5)-
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5.3 LIQUID EFFLUENTS (cont'd)

Dw = Dilution factor from near field area to
potable water intake;

= 220
for discharges from the circulating water discharge into the Mississippi
River (based on the ratio of the average Mississippi River flow to the
maximum discharge flow);

1
for discharges into the 40 Arpent Canal (based on the assumption that
dilution from the near field area to a potable water intake is negligible);

Uf = 21 kg/yr, adult fish consumption (Reg. Guide 1.109, Table E-5);

BFi Bioaccumulation factor for niuclide (i) in
fish (pCi/kg per pCi/I) from Attachment 7.22 and;

DCFit = Ingestion Dose conversion factor for nuclide (i) and organ (t) for adults
(mrem/pCi), from Attachment 7.21.
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5.3 LIQUID EFFLUENTS (cont'd)

5.3.2 Liquid Effluent Monitor Setpoint Calculation Methodology

TRM specifications 3/4.11.1.1 and 3/4.3.3.10 require that the liquid effluent
monitoring instrumentation alarm/trip setpoints be set so that the
concentration of radioactive material released from the site is limited to 10
times the Effluent concentration values in 10CFR20, Appendix B, Table 2,
Column 2 for radionuclides other than dissolved or entrained noble gases.
For dissolved or entrained noble gases, the concentration shall be limited to
2E-4 pCi/ml total activity. This section presents the method to be used for
determining setpoints in accordance with TRM surveillance requirements
3/4.11.1.1 and 3/4.3.3.10.

5.3.2.1 The calculated setpoints for the liquid effluent monitors satisfy the
following equation:

(SF) (RF) (F+f)zC.
1= ( 1(f + F' 1 (4)
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5.3 LIQUID EFFLUENTS (cont'd)

where;

C the setpoint, in pCi/ml, of the liquid
effluent monitor measuring the radioactivity concentration in the effluent

line prior to complete dilution and subsequent release. This setpoint
represents a value which, if exceeded would result in concentrations

exceeding 10 times the Effluent concentration values of 1OCFR20,

Appendix B, Table 2. Column 2, to an UNRESTRICTED AREA;

SF = Safety Factor to ensure that the effluent
limit is not exceeded. A value of 0.8 is normally used for SF;

RF = Release Fraction allocated to this release

(to be used only in situations of simultaneous or concurrent release);

f = the undiluted liquid effluents flow as
measured at the liquid effluent monitor location in gpm;

F the dilution water flow as determined via

pump curves or other appropriate measures that determine correct
plant operating configuration in gpm;
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F' = additional dilution flow at the radiation
monitor for liquid effluent radiation monitors that have additional dilution
prior to actual withdrawal of the monitored fluid, in gpm.

1000 (maximum)
for Steam Generator Blowdown or
Auxiliary Component Cooling Water releases to the circulating water
system.

= 0 for all other liquid release points.
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5.3 LIQUID EFFLUENTS (cont'd)

Ci = the undiluted concentration in pCi/ml for all gamma emitting radionuclides (i).

The value will be derived from radioanalysis of liquid effluent to be
released. This value will be supplied for each liquid release;

nCC

SIOEC 1OEC,

C] = the undiluted concentration, in pCi/ml, for all

non-gamma emitting radionuclides (j). This value will be derived from
radioanalysis of composite liquid effluents released. This value will be
supplied for each liquid release based upon the most recent analysis
results.

C, the undiluted gamma MPC fraction for
MPC = all gamma emitting radionuclides

C_ the undiluted non - gamma MPC fraction for
MPCJ = all non- gamma emitting radionuclides

10ECi = 10 times the Effluent Concentration for the
applicable gamma-emitting isotopes (i) from 1 OCFR20, Appendix B,
Table 2, Column 2; and

10EC = 10 times the Effluent Concentration for the
applicable non-gamma emitting isotopes (j) from 10CFR20, Appendix
B, Table 2, Column 2

5.3.2.2 The values of Ci and Cj will be measured for each release as
appropriate and the parameters for f, F' and F will be supplied based on
current plant operating configurations. The setpoint will be calculated in
terms of pCi/ml and the liquid effluent monitor will be adjusted as
necessary to ensure that liquid releases are secured prior to exceeding
10 times the Effluent concentration values specified in 1 OCFR20;
Appendix B, Table 2, Column 2 to an UNRESTRICTED AREA.
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5.3. LIQUID EFFLUENTS (cont'd)

5.3.3 Representative Liquid Sampling

Prior to grab sampling liquid waste tanks, methods should be used to
guarantee representative sampling. Large volumes of liquid waste should be
mixed in as short a time as possible and uniformly distributed prior to
sampling. To determine the minimum mixing time for tanks from which
releases are made, the following tests were performed prior to initial use for
release purposes.

a. The tank was filled to a known volume.

b. A specific quantity of a selected chemical and/or sediments was added to
the tank.

c. Recirculation was initiated through'the normal path.

d. Periodic samples were taken until equilibrium was reached.

e. The time observed to completely mix the, tank is used as a minimum
recirculation time prior to effluent sampling. Records of the test will be
maintained.

5.3.4 Dose Projection for Liquid Effluents

At least once every 31 days, the.total dose from all liquid releases for the
quarter-to-date will be divided by the number of days expired in the quarter
and multiplied by 31.
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5.4 GASEOUS EFFLUENTS

NOTE
The Offsite Dose Calculation Manual (ODCM) follows the general models suggested by
NUREG 0133 and Regulatory Guide 1.109. However, alternate calculation methods from
those presented may be used provided the overall methodology is acceptable and
consistent with regulation or provided the alternate methodology is conservative.
In addition, the most up-to-date dose conversion factors and bioaccumulation factors
may be substituted in lieu of Regulatory Guide 1.109 values.

NOTE
Actual step-by-step dose calculations will be performed by in-plant procedures which are
consistent with the methodology presented in this document.

5.4.1 Calculational Methodology for Gaseous Effluent Dose Rate

This section presents the calculational methods used for calculating gaseous
effluent doses in fulfillment of Specification

The dose rate due to the radioactive materials released in gaseous
effluents from the site to areas at and beyond the SITE BOUNDARY shall
be limited to the following yalues and edpressions:
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5.4 GASEOUS EFFLUENTS (cont'd)

Release rate limit for Noble Gases:
F,

K(%)v Z K, Q,• _ 500 mm total body (5)

n
(yo), E"(L +1.1M)Qj, s 3000 -m skin (6)

i=1

Release rate limit for Iodine-131, lodine-133, Tritium and for all radionuclides in
particulate form with half-lives greater than 8 days:

n
(Xp/ i PQ, -1500 -r, any organ (7)

i=1

Where:

(X/Q)V = 1.1E-5 sec/m 3 in the ESE sector at 0.6 mile for all vent releases (v)
(the highest calculated annual average dispersion factor at the SITE'
BOUNDARY ba'*ionmhistorical data AttachmenPt7.2).' The actual
X/Q for the time of release may be determined and used under
certain circumstances;

s
• =summati' nf orall identified radionuclides;
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5.4 GASEOUS EFFLUENTS (cont'd)

K, = the total body dose factor due to gamma emissions for each identified
radionuclide (i) in units of mrem/yr per pCi/m 3 (Attachment 7.4);

L= the skin dose factor due to beta emissions for each identified
radionuclide (i) in units of mrad/yr per pCi/m 3 (Attachment 7.4);

M, the air dose factor due to gamma emissions for each identified
radionuclide (i) in units of mrad/yr per pCi/m 3 (Attachment 7.4). The
constant 1.1 converts air dose to skin dose;

Pit = the thyroid dose parameter for Iodine-1 31, Iodine-133, trtium, and
radionuclides in particulate form with half-lives greater than 8 days (i)
for the inhalation pathway only, in mrem/yr per pCi/m3 (Attachment
7.19). The dose factor-is based on the most restrictive age group
(child) and most restrictive organ at the SITE BOUNDARY;-and
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5.4 GASEOUS EFFLUENTS (cont'd)

NOTE
All radioiodines are assumed to be released in elemental form.

Q= the average release rate of radionuclides (i)
(either noble gas or Iodine-1 31, Iodine-1 33, tritium, and radionuclides in the
particulate form with half-lives greater than 8 days, as appropriate) during
the time of release from all vent releases (v). Value is averaged over one
hour and is in units of pCVsec.
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.2 Calculational Methodology for Noble Gas Doses

The air dose due to noble gases released in gaseous effluents to areas at
or beyond the SITE BOUNDARY will be determined by the following
expressions:

a. During any calendar quarter,

for gamma radiation:.

n in

-.. for beta radiation:

D6 (1.1 4e -4)(%/o),_N,•.At, Qu (9)

W ;-, =1 j=1 . "

b. During any calendar year,

for gamma radiation:

Dr =(1.14e -4X,);MAtj Qj, (10)

for beta radiation:

D6 = (1.14e - 4XY),2) NZ Atj Q,, (11)
i=l j=1
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5.4 GASEOUS EFFLUENTS (cont'd)

Where:

D•y the total gamma (-y) air dose from gaseous effluents for
the total time period and not to exceed 5 mrad quarterly and 10 mrad yearly;

Df = the total beta (11) air dose from gaseous effluents for
the total time period and not to exceed 10 mrad quarterly and 20 mrad
yearly;

1.14E-04 = a constant of (1 yr/8760 hr);

(%e)v = 1.1E-5 sec/mr in the ESE sector at 0.6 mile
for all vent releases (v). The actual X/Q for the time of release may be
determined and used under certain circumstances;
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5:4 GASEOUS EFFLUENTS (cont'd)

Mi and N, the gamma and beta air dose factors
(respectively) for a uniform semi-infinite cloud of radionuclide (i) in
mrad/yr per pCi/m3 (Attachment 7.4);

Atj = the length of the jth time period over which Qijv are accumulated for all

gaseous releases in hours; and

Qi,= the average release rate of radionuclides (i) in gaseous effluent from all

vent releases (v) in pCi/sec during the time period At.
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.3 Calculational Methodology for Doses Due to Radioiodines, Tritium, and
Radioactive Materials in Particulate Form

The dose to an individual from iodine-1 31, iodine-1 33, tritium, and
radionuclides in particulate form with half-lives greater than 8 days in
gaseous effluents released to areas at and beyond the SITE BOUNDARY
will be determined by the following expressions:

During any calendar quarter:
n

Dit= (1.14e- 4)At- Rffa W, QIV (12)
I=1

During any calendar year:

Dita= (1.1;14e - 4 )At y Ri, W, Qj (13)
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5.4 GASEOUS EFFLUENTS (cont'd)

Where: -

Dita = the cumulative dose to an organ (t), age group (a),
due to radionuclides (i) in gaseous effluents; not to exceed 7.5 mrem
quarterly or 15 mrem yearly;

1.14E-4 = a constant of unit conversion

= 1 yr/8760 hr;

At = the time required for the release in hours for all
releases per quarter or per year.

W= the dispersion parameter for estimating the dose to
an individual at the controlling location for long term vent releases (v);

= (/Q)• for the inhalation pathway from vent releases (v) in sec/m3, from

historical data, at the location of the critical receptor (Attachment 7.2);

(,O)Y for the food and ground plane pathways
from vent releases (v) in 1/m2, from historical data at the location of the
critical receptor (Attachment 7.2), with the exception of tritium, which shall

use • =
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5.4 GASEOUS EFFLUENTS (cont'd)

I-a =the dose factor from each identified radionuclide (i),
for each applicable organ (t), and age group (a), in mremlyr per gCi/m

3 for

the inhalation pathway (Attachment 7.5) and in mrem/yr per uCi/m 2-sec for
the food and ground plane pathways (Attachments 7.6, 7.7, 7.8, 7.9, and
7.10). For sectors with real pathways within 5 miles of the plant, the

values of Re are used based on these real pathways. (RP's were calculated
using the methodology found in NUREG 0133 (pages 31-36.); and

Q= the average release rate of radionuclides (i) in gaseous effluent from all
vent releases (v) in pCi/sec.

/

//
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.4 Gaseous Effluent Monitor Setpoint Calculational Methodology

5.4.4.1 The calculated high alarm/flow termination setpoint is the maximum
value for that particular release. An administrative Safety Factor (SF)
will be utilized in the setpoint calculation. To allow for simultaneous
releases from common or different release points a Release Fraction
(RF) may be used to allocate percentages of the total allowable
release.

5.4.4.2 Since the noble gas dose rates are more limiting than the radioiodine
dose rate, gaseous setpoints will be based on noble gas dose rates
(less than or equal to 500 mrem/yr total body, and less than or equal to
3000 mrem/yr skin). Specifically, gaseous setpoints will be based on

,the most limiting of the following equations:
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5.4 GASEOUS EFFLUENTS (cont'd)

a. Total body (Qtb):

tb =(500 mIm)(RF)(SF)Q bY (14)

Where:

Qtb = maximum release rate allowed to give a limiting total body dose rate of
500 mrem/yr in pCi/sec;

= summation of all nuclides considered;

KI the total body dose factor due to gamma emissions for each identified
radionuclide (i) in units of mrem/yr per pCi/m3 (Attachment 7.4);
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5.4 GASEOUS EFFLUENTS (cont'd)

QiV= average release rate of isotope (i) from the release point (v) in piCi/sec;

(X%) =
1.1 E-5 sec/m 3 (in the ESE sector at 0.6 mile). The sector with highest
value of annual average atmospheric dispersion factor at the site
boundary for the release point (v) in question;

RF = release fraction allotted to release point in consideration; and

SF = administrative safety factor to account for uncontrollable variables
(sampling, monitoring errors, etc.). A value of 0.8 is normally used for
SF.
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5.4 GASEOUS EFFLUENTS (cont'd)

b. For Skin (Q skin):

(3000 m'e)( RF)(SF)
QskIn =

n , -
- (15)

L
n

ZQJV
i=1 J

Where:

all terms are as defined in Step (a) for Qtb,

except:

Qskin= maximum release rate allowed to give a limiting skin dose of
3000 mrem/yr in pCi/sec;

Lj = skin dose factor due to beta emissions for each identified radionuclide
(i) in units of mrem/yr per pCi/m3 (Attachment 7.4);

1.1 = conversion factor to convert from airto skin dose; and

M. = air dose factor due to gamma emissions for identified noble gas isotope
(i) in units of mrad/yr per pCi/m 3 (Attachment 7.4).

r

34



Administrative Procedure UNT-005-014
Offsite Dose Calculation Manual Revision 301

5.4 GASEOUS EFFLUENTS (cont'd)

5.4.4.3 The monitor setpoint is calculated in the following manner:

SN = a (16)(F,.ax X472)

Where:

SN maximum monitor setpoint in pCi/cm 3;

Q = Minimum value of Qtb or Qskin (pCi/sec).

Fmax = maximum effluent flow rate (cfm); and

472 = Unit conversion, CFM to.cm3/sec
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.5 , Dose Projection due to Gaseous Effluents

5.4.5.1 At least once every 31 days the gamma air dose, beta air dose and the
maximum organ dose for the month-to-quarter will be divided by the
number of days into the quarter and multiplied by 31.
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5.5 40 CFR190 DOSE EVALUATION

For the evaluation of doses to real individuals from liquid releases, the same
calculational methods as employed in Section 5.3.4 will be used. However, more
encompassing and realistic assumptions will be made concerning the dilution and
ingestion of radionuclides by individuals who live and fish in the Waterford 3 area.

The results of the Radiological Environmental Monitoring Program will be used in
determining the realistic dose based on actual measured radio nuclide
concentrations. For the evaluation of doses to real individuals from gaseous
releases, the same calculational methods as employed in sections 5.4.6 and 5.4.7
will be used. The total body dose factor should be substituted for the gamma air
dose factor (Mi) to determine the total body dose. Otherwise, the same
calculational sequence applies. More realistic assumptions will be made
concerning the actual location of real individuals, the meteorological conditions,
and the consumption of food. Data obtained from the latest land use census
should be used to determine, locations for evaluating doses. The results of the
Radiological Environmental Monitoring Program will be included in determining
more realistic doses based on actual measured radionuclide concentrations.

Cumulative dose contributions from direct radiation, from the reactor unit, and
from Radwaste Storage Tanks shall be determined utilizing the results of routine
plant perimeter surveys, TLD data, or a combination of both when necessary.
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5.6 LIQUID AND GASEOUS RADWASTE PROCESSES

The block flow diagrams of the radwaste systems are shown in Attachments 7.11
and 7.12. In order to obtain a more detailed description, see the appropriate
sections of the FSAR.
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5.7 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

REQUIREMENTS

5.7.1 Description of the Radiological Environmental Monitoring Program

jhe Radiological Environmental Monitoring Program (REMP) is expounded
on in Attachment 7.13, and the Sample Location Table, Attachment 7.14.
Attachment 7.15 explains the sector and zone designations for the sample
locations. Attachments 7.16, 7.17 and 7.18 show the sample locations within
the 2,10, and 50 mile radius of Waterford 3.

Deviations are permitted from the required sampling schedule if specimens
are unobtainable due to hazardous conditions, seasonal unavailability,
malfunction of automatic sampling equipment and other legitimate reasons.
If specimens are unobtainable due to sampling equipment malfunction, every
effort shall be made to complete corrective action prior to the end of the next
sampling period. All deviations from the sampling schedule shall be
documented in the Annual Radiological Environmental Operating Report. It
is recognized that, at times, it may not be possible or practical to continue to
obtain samples of the media of choice at the most desired location or time.
In these instances, suitable alternative media and locations may be chosen
for the particular pathway in question and appropriate substitutions made
within 30 days in the Radiological Environmental Monitoring Programs.
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5.7 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

REQUIREMENTS (Cont'd)

5.7.2 Description of the Interlaboratory Comparison Program

Quality assurance in radiological environmental sampling will be maintained
through participation in a selected Radiological Laboratory Quality Assurance
Program. The summary of results will be presented in tabular form and will
include the type of analysis, the preparation (collection) date' the date the
results are returned, the mean of the analyses (usually triplicate), the
standard deviation, the date the values are released for information, the
known value, the three standard deviation limit, and a two standard
deviation/three standard deviation warning/action flag. If the sample analysis
indicates results outside the three standard deviation range, then the
corrective actions taken to prevent a recurrence will be documented and
submitted along with all results when the Annual Radiological Environmental
Operating Report is submitted.
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5.7 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
REQUIREMENTS (Cont'd)

5.7.3 Dispersion Parameters For Critical Locations

The dispersion parameters for the site boundary and where necessary, as
identified by the Land Use Census, are listed in Attachment 7.2.' This table
will be subject to changes based on the Land Use Census and historical
data.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS

5.8.1 Annual Radioactive Effluent Release Report

A routine Radioactive Effluent Release Report covering the operation of the
unit during the previous Twelve months shall be submitted as specified in
Waterford 3 SES, Technical Specification 6.9.1.8 prior to May 1 of each year.
The radioactive effluent release report shall include:

5.8.1.1 A summary of the quantities of radioactive liquid and gaseous effluents
and solid waste released from the units as outlined in Regulatory Guide
1.21, with data summarized on a quarterly basis following the format of
Appendix B thereof.

5.8.1.2 An annual summary of hourly meteorological data collected over the
previous year. This annual summary may be either in the form of an

hour-by-hour listing of wind speed, wind direction, and atmospheric
stability, and precipitation (if measured) on magnetic tape, or in the
form of joint frequency distributions of wind speed, wind direction, and
atmospheric stability.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

In lieu of submission with the Radioactive Effluent Release Report, the summary
of required meteorological data may be filed on site and shall be provided to the
NRC upon request. This same report shall include an assessment of the
radiation doses due to the radioactive liquid and gaseous effluents released from
the unit or station during the previous calendar year. This same report shall also
include an assessment of the radiation doses from radioactive liquid and gaseous
effluents to MEMBERS OF THE PUBLIC due to their activities inside the SITE
BOUNDARY (Attachment 7.1) during the reporting period. All assumptions used
in making these assessments (i.e., specific activity, exposure time and location)
shall be included in these reports. The meteorological conditions concurrent with
the time of release of radioactive materials in gaseous effluents, as determined
by sampling frequency and measurement, shall be used for determining the
gaseous pathway doses. The assessment of radiation doses shall be performed
in accordance with the methodology and parameters in this manual.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

5.8.1.3 An assessment of radiation doses to the likely most exposed MEMBER
OF THE PUBLIC from reactor releases and other nearby uranium fuel
cycle sources, including doses from primary effluent pathways and
direct radiation, for the previous calendar year to show conformance
with 40CFR1 90, "Environmental Radiation Standards for Nuclear
Power Operation". Acceptable methods for calculating the dose
contribution from liquid and gaseous effluents are given in Regulatory
Guide 1.109, Rev. 1, October 1977, and NUREG-0133.

5.8.1.4 The following information for each class of solid waste (as defined by

1 OCFR 61) shipped off site during the report period:

A. Container volume

B. Total curie quantity (specify whether determined by measurement or
estimate),

C. Principal radionuclides (specify whether determined by measurement
or estimate),

D. Source of waste and processing employed (e.g., dewatered spent
resin, compacted dry waste, evaporator bottoms),

E. Type of container (e.g., LSA, Type A, Type B Large Quantity), and

F. Solidification agent or absorbent (e.g., cement, urea formaldehyde).
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

5.8.1.5 A list and description of unplanned releases from the site to
UNRESTRICTED AREAS of radioactive materials in gaseous and
liquid effluents made during the reporting period.

5.8.1.6 Any changes to the Process Control Program (PCP) or the Offsite
Dose Calculation Manual (ODCM), pursuant to Technical Specification
6.13 and 6.14, as well as a listing of new locations for dose calculations
and/or environmental monitoring identified by the land use census. It
shall also include information of any MAJOR CHANGES to Radioactive
Waste Systems if the information is not submitted as part of the annual
FSAR update. Any changes made to the sections of the Waterford III
TRM listed on Attachment 7.23 shall be included as part of submittal of
the changes made to the ODCM.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

A. The submittal providing information on ODCM changes shall contain:

1. Sufficiently detailed information to totally support the rationale for the
change without benefit of additional or supplemental information.
Information submitted should consist of a complete legible copy of the
ODCM including the sections of the TRM listed on Attachment 7.23
together with appropriate analyses or evaluations justifying the
change(s), if applicable.

2. A determination that the change did not reduce the accuracy or
reliability of dose calculations or setpoint determinations.

3. Documentation of the fact that the change has been reviewed and
found acceptable by the Onsite Safety Review Committee (OSRC).

46



Administrative Procedure UNT-005-014

Offsite Dose Calculation Manual Revision 301

5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

B. The submittal providing information on PCP changes shall contain:

1. Information submitted should consist of a complete legible copy of the

PCP, together with appropriate analyses or evaluations, justifying the
changes(s), if applicable.

2. Documentation of the fact that the change has been reviewed and
found acceptable by the OSRC.

NOTE
Radioactive Waste System change information may be submitted as part of the annual
FSAR update in lieu of the Annual Radioactive Effluent Release Report.

C. The submittal providing information on licensee initiated MAJOR CHANGES
to the radioactive waste systems (liquid, gaseous, and solid) shall contain:

1. A summary of the evaluation that led to the determination that the
change could be made in accordance with 10CFR50.59

2. Sufficient detailed information to totally support the reason for the

change without benefit of additional or supplemental information.

3. A detailed description of the equipment, components and processes
involved and the interfaces with other plant systems.

4. An evaluation of the change which shows the predicted releases of
radioactive materials in liquid and gaseous effluents and/or quantity of
solid waste that differ from those previously predicted in the license
application and amendments thereto.

5. An evaluation of the change which shows the expected maximum

exposures a member of the Public in the unrestricted area and to the
general population that differ from those previously estimated in the
license application and amendments thereto.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

6. A comparison of the predicted releases of radioactive materials, in
liquid and gaseous effluents and in solid waste, to the actual releases
for the period before the changes are to be made.

7. An estimate of the exposure to plant operating personnel as a result of
the change.

8. Documentation of the fact that the change was reviewed and found
acceptable by the OSRC.

9. Changes to Radioactive Waste Systems performed using the plant
design change process will be reported as per design change
procedures.

5.8.1.7 If applicable, a description of events which led to exceeding the
following limiting condition for operation:

A. The dose rate due to radioactive materials released in
gaseous effluents from the site to areas at and beyond the
site boundary shall be limited to TRM specification 3/4.11.2.1.

B. The quantity of radioactive material contained in each
unprotected tank shall be limited to Technical Specification

-...3/4.11.1.4.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

5.8.1.8 If applicable, identify the cause of the unavailability of milk or fresh
leafy vegetable samples at locations required by TRM specification
Table 3.12-1. The new location(s) for obtaining replacement samples
shall be identified. Revised figure(s) and table for the ODCM reflecting
the new locations shall be included in the report.

5.8.1.9 Identify the new location(s), if a land use census identifies an
environmental sampling location that yields a calculated dose or dose
commitment greater than the values currently being calculated
pursuant to TRM Specification 3/4.11.2.3.

5.8.1.10 Identify the new location(s), and include a revised figure(s) and table
for the ODCM reflecting the new location(s) if a land use census
identifies an environmental sampling location(s) that yields a calculated
dose or dose commitment (via the same exposure pathway) 20%
greater than at a location from which samples are currently being
obtained pursuant to TRM Specification 3/4.12.1.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

5.8.1.11 With less than the minimum number of radioactive liquid or gaseous
effluent monitoring instrumentation channels operable for 30 days or

longer, as required by TRM Specification Table 3.3-12 or 3.3-13,
explain in the next Annual Radioactive Effluent Release Report,
pursuant to Technical Specification 6.9.1.8, why this inoperability was
not corrected within the time specified.

NOTE

The Shift Manager shall be immediately notified and a Condition Report promptly
initiated whenever an effluent sample is late or missing in accordance with applicable
Specifications.

5.8.1.12 Identify any missing or late analysis results for radioactive effluent
samples collected during the reporting period.
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5.9 SPECIAL EFFLUENT REPORTS

5.9.1 The Shift Manager shall be immediately notified.and a Condition Report

promptly initiated whenever any of the following specifications have been
+exceeded. A Special Report shall be prepared for submittal to the NRC within

30 day period, as per the ACTION requirement of the specification that has

been exceeded.

* TRM Radioactive Liquid Effluent Dose Specification 3/4.11.1.2

\TRM Radioactive Liquid Waste Treatment System Specification 3/4.11.1.3

TRM Radioactive Gaseous Effluent Dose, Noble Gas Specification 3/4.11.2.2

TRM Radioactive Gaseous Effluent Dose, Iodine 131, 1-133, Tritium, and

Radionuclides in Particulate Form Specification 3/4.11.2.3

* TRM Radioactive Gaseous Waste Treatment System Specification

3/4.11.2.4

0 TRM Radioactive Effluent Total Dose Specification 3/4.11.4
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5.9 SPECIAL EFFLUENT REPORTS (cont'd)

5.9.2 Environmental Protection Agency Reportable Quantities

If any of TRM specifications 3/4.11.1.1, 3/4.11.1.2, 3/4.11.2.1, 3/4.11.2.2,
314.11.2.3 have been exceeded, an evaluation of the Radioactivity released
verses EPA Reportable Quantities (RQ's) shall be performed as soon as
practical.

The Shift Manager shall be immediately notified and a Condition Report
promptly initiated whenever any radionuclide released over a 24 hour
period is greater than or equal to the EPA RQ. Notification requirements
shall be performed as per UNT-006-010, Event Evaluation and Reporting.
Recipients of notification are: 'The National Response Center, the State
Emergency Response Commission, and the Local Emergency Planning
Committee. Methods for determination of reportability and the Reportable
Quantities values for radionuclides are contained within 40CFR302.
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5.9 SPECIAL EFFLUENT REPORTS (cont'd)

5.9.3 Unplanned/Abnormal Effluent Releases

5.9.3.1 A Condition Report should be initiated, in accordance with LI-1 02, for
an UNPLANNED/ABNORMAL RELEASE to ensure that reporting
requirements are determined. The Condition Report shall also serve to
document causes and corrective actions. Major liquid spills or gaseous
releases can occur through improper valve line-up, pipe breakage, or
leakage. Each incident should be treated on a case-by-case basis.

The Condition Report shall include:

* a description of the event and equipment involved,
* cause(s) for the release,
* consequences of the release (if known or available)
* actions taken to prevent recurrence.

It is recognized that all elements that'are to be included in the
Condition Report (listed above) may not be known when the Condition
Report is initiated. These items should be included while using the
normal Condition Reporting process.

All Condition Reports for UNPLANNED/ABNORMAL RELEASEd shall
be reviewed by:

* OSRC
*SRC
• The Vice President - Operations

The OSRC shall review evaluations, recommendations, and the
disposition of corrective action(s) to prevent recurrence as documented
in the Condition Report. These reports will be forwarded to the Safety
Review Committee and the Vice President - Operations for additional
review.
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5.9 SPECIAL EFFLUENT REPORTS (cont'd)

5.9.3.2 Prepare an effluent assessment report for each occurrence of an
UNPLANNED/ABNORMAL RELEASE of radioactive materials. The
purpose of this report is to document offsite impacts due to radioactive
effluent releases. This report should include a description of the event,
remedial actions, results of sampling and analysis (if applicable). The
assessment should include evaluations of the following:

* concentrations of radioactive materials in unrestricted areas
* doses to the most likely exposed member of the public
* any environmental impacts due to radioactivity in the environment.

All assumptions and calculations used should be described and
provided when necessary to support the conclusions. Doses should be
calculated in accordance with the methods and parameters contained
within the ODCM. Each-occurrence of an UNPLANNED/ABNORMAL
RELEASE should also be included in the Annual Effluent Release
Report covering the period for which the event occurred as per step
5.8.1.5.

Each effluent assessment report shall be reviewed by:

*OSRC
*SRC
* The Vice President - Operations
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5.10 SECONDARY RELEASE PATHS

5.10.1 This section addresses potential release pathways which should not
contribute more than 10% of the annual doses evaluated in this manual. The
ODCM methodology for calculation of doses will be applied to an applicable
release path if a likely potential arises for contributing more than 10% of the
annual doses evaluated in this manual.

5.10.2 Secondary Release Paths are expected to release trivial quantities of
radionuclides. Some examples of Secondary Release Paths are listed
below:

" Unmonitored Secondary System Steam Vents/Reliefs

" Decon Shop/Hot Machine Shop Exhaust

" Turbine Building Ventilation Exhaust

" Unmonitored Tank Atmospheric Vents

" Radioactive Waste Compactor Building

" Radioactive Waste Solidification Building

" Cooling Tower Atmospheric Entrainment

55



Administrative Procedure
Offsite.Dose Calculation Manual

UNT-005-014
Revision 301

6.0 RECORDS

None

7.0 ATTACHMENTS

Refer to Table of Contents

I
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HISTORICAL AVERAGE DISPERSION AND DEPOSITION
PARAMETERS FOR AREAS AT OR BEYOND THE

UNRESTRICTED AREA BOUNDARY

ANNUAL AVERAGE ATMOSPHERIC DISPERSION AND DEPOSITION PARAMETERS
BASED ON HISTORICAL METEOROLOGICAL DATA AND CURRENT' LAND USE CENSUS

Receptor Type or
Location

Direction Sector Distance X/Q
from Site Location from Site No Decay

Undepleted
(miles) (meters) (sec/m3)

D/Q

(1/m2)

Site Boundary

Residence

Na

NNEa
NEa
ENSa
E

ESE
SE
SSE
S
SSW
SW
WSW

W
WNW

NW
NNW

N
NNE
NE
ENE
E
ESE
SE
W
WNW
NW
NNW

0.8

0.6

0.6
0.6

0.8
0.6
0.6
0.8
1.6
3.1
3.4
1.5
1.0
0.8
0.8
0.9

0.9
1.3
0.9
0.9
2.2
3.1
4.0
1.0
0.9
0.9
3.0

1287
966
966

966
1287

966
966

1287
2575
4989
5472
2414
1609
1287
1287
1448

1448
2092
1448
1448
3541
4989
6437
1609
1448
1448
4828

1.0e-05

1. 6e-05

1 .5e-05
1. 6e-05
6.9e-06
1. le-05
1. le-05
6. 3e-06
8. 9e-07
3.Oe-07
3.3e-07
1. 7 e-06
2.3e-06
7. 5e-06
1.0e-05
9.4e-06

7.8e-06
3.Oe-06
6.3e-06
6.8e-06
7.4e-07
3.7e-07
2.3e-07
2.3e-06
5. 6e-06
7.7e-06
7.7e-07

2.4e-08

3.4e-08

2.8e-08
2.5e-08

1. 3e-08
2. 3e-08
3. le-08
2. 4e-08
2.7e-09
7. 9e-10
9,le-10
4. 9e-09
7.3e-09
2.7e-08
3.2e-08
2. 4e-08

1. Be-08
5. 8e-09
1. 2e-08
1 le-08
1.0e-09
4.8e-10
3. 6e-10
7. 3e-09
2. Oe-08
2. 3e-08

,1. 3e-09

Milk Cow

Vegetable Garden

NWb
NW

N
NNE
NE
ENE
E
ESE
SE
WSW
W
WNW
NW
NNW

E
ESE
SE
WSW
WNW
NW
NNW

Q
Q

A
B

C
D

E
F
G
M

N
P
Q
R

E
F
G
M
P
Q
R

0.9 1448
4.9 7886

7.7e-06 2.3e-08

2.6e-0'7 4.le-10

1.0
1.3
0.9
0.9
2.2
2.2
2.3
1.5
1.1
0.9
0.9
3.0

3.2
3.5
4.5
1.2
0.9
0.9
2.3

1609:-
2 692
1448
1448
3541
3541
3701
2414
1770
1448
1448
4828

5150
5633
7242
1931
1448
1448
3701

6.1e-06
3.OE-06
6.3e-06
6.8e-06
7. 4e-.07
7. De-07
6. 2e-07
1.7e-06
1.9e-06
5.6e-06
7.7e-06
7.7e-06

3.7e-07
3.Oe-07
1. 9e-07
2.7e-06
5. 6e-06
7.7e-06
1.3e-06

1. 4e-089

1. 2e-08
1. e-08
1.0e-09
1.le-09
1 .3e-09
4 9e-09
5.7e-09
2.0e-08
2.3e-08
1. 3e-09

Beef Cow 4.2e-10
3.6e-10
2 2.Be-i0
8.6e-09
2.Oe-08
2.3e-08
2.4e-09

Notes: a The site boundary in this sector is located over water. The location cannot be
occupied continuously for the life of the plant.

b The animals at this location do not produce milk

UNT-005-014 Revision 301
for human consumption.

Attachment 7.2 (1 of 1)
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : Circulating Water Discharge to Mississippi River
Dilution Factor DW 220.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.O0e+00 1.52e-01 1.52e-01 1.52e-01 1.52e-01 1.52e-01 1.52e-01
Be-10 1.64e+01 2.54e+00 4.10e-O1 0.00e+00 1.92e+00 0.00e+00 1.38e+02
C-14 3.13e+04 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26e+03

N-13 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03
F-18 1.52e+01 0.00e+00 1.68e+00 0.00e+00 0.00e+00 0.00e+00 4.50e-01
Na-22 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03

Na-24 4.08e+02 4.08e+02 .4.08e+02 4.08e+02 4.08e+02 4.08e+02 4.08e+02
P-32 4.62e+07 2.87e+06 1.79e+06 0.00e+00 0.00e+00 0.00e+00 5.19e+06
Ca-41 1.78e+04 0.00e+00 1.92e+03 0.00e+00 0.00e+00 0.00e+00 1.77e+01

Sc-46 2.85e-02 5.53e-02 1.61e-02 0.00e+00 5.16e-02 0.00e+00 2.69e+02
Cr-51 0.00e+00 0.00e+00 1.27e+00 7.62e-01 2.81e-01 1.69e+00 3.21e+02
Mn-54 0.00e+00 4.38e+03. 8.35e+02 0.00e+00 1.30e+03 O.00e+00 1.34e+04

Mn-5_6 0.00e+00 1.10e+02 1.95e+01 0.00e+00 1.40e+02 0.00e+00 3.52e+03
Fe-55 6.59e+,02 4.56e+02 1.06e+02 0.00e+00 0.00e+00 2.54e+02 2.61e+02
Fe-59 1.04e+03 2.45e+03 9.38e+02 0.00e+00 0.00e+00 6.83e+02 8.15e+03
Co-57 0.-- e+0- 2.l-e+01 3.49e+01 0.00e+00 0.Q0e+00 0.0-e+00 5.33e+02

Co-58 0.00e+00 8.95e+01 2.01e+02 0.00e+00 0.00e+00 0.00e+00 1.81e+03
Co-60 0.00e+00 2.57e+02 5.67e+02 0.00e+00 0.00e+00 0.00e+00 4.83e+03

Ni-59 2.34e+03 8.03e+02 3.91e+02 0.00e+00 0.00e+00 0.00e+00 1.65e+02
Ni-63 3.12e+04 2.16e+03 1.05e+03 0.00e+00 0.00e+00 0.00e+00 4.51e+02
Ni-65 .>i:.27e+02 1.64e+01 7.51e+00 O..00e+00 0.00e+00 0.00e+00 4.17e+02

Cu-64 0.ooe+00 1.ooe+O 4.70e+00 0.0Oe+00 2.52e+01 0.00e+00 8.53e+02
zn-65 2.32e+04 7.37ý+04 3.33e+04 0.00e4 00 4.93e+04 0.00e+00 4.64e+04
Zn-69 4.93e+01 9.43e+01 6.56e+00 0.00e+00 6.13e+01 0.00e+00 1.42e+01

Zn-69m 8.14e+02 1.95e+03 1.79e+02 0.00e+00 1.18e+03 0.00e+00 1.19e+05
Se-79 0".00e+00 1.07e+03 1.79e+02 0.00e+00 1.85e+03 0.00e+00 2.19e+02
Br-82 0.00e+b0 0.00e+00 2.27e+03 0.00e+00 0.00e+00 0.00e+00 2.61e+03

Br-83 0.00e+00 0.00e+00 4.04e+01 0.00e+00 0.00e+00 0.00e+00 5.82e+01
Br-84 0.00e+00 0.00e+00 5.24e+01 0.00e+00 0.00e+00 0.00e+00 4.11e-04
Br-85 0.00e+00 0.00e+00 2.15e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUIDAINGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : Circulating Water Discharge to Mississippi River
Dilution Factor DW 220.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 l.Ole+05 4.71e+04 0.00e+00 0.00e+00. .00e+00 1.99e+04
Rb-87 0.00e+00 5.89e+04 2.05e+04 0.00e+00 0.00e+00 0.00e+00 2.76e+03
Rb-88 0.00e+00 2.90e+02 1.54e+02 0.00e+00 0.00e+00 0.00e+00 4.00e-09

Rb-89 0.00e+00 1.92e+02 1.35e+02 0.00e+00 0.00e+00 0.00e+00 1.12e-1l
Sr-89 2.22e+04 0.00e+00 6.38e+02 0.00e+00 .. 00e+00 0.00e+00 3.57e+03
Sr-90 6.29e+05 0.00e+00 1.26e+04 0.00e+00 .00e+00 0.00e+00 1.58e+04

Sr-91 4.09e+02 0.00e+00 1.65e+01 0.00e+00 0.00e+00 0.00e+00 1.95e+03
Sr-92 1.55e+02 0.00e+00 6.71e+00 0.0'e+00 '0.00e+00 0.00e+00 3.08e+03
Y-90 5.79e-01 0.00e+00 1.55e-02 0.00e+00 O.O0e+00 0.00e+00 6.14e+03

Y-91 8.49e+00 0.00e+00 2.27e-01 0.00e+00 0.00e+00 0.00e+00 4.67e+03
Y-91m 5.47e-03 0.00e+00 2.12e-04 0.00e+00 0.00e+00 0.00e+00 1.61e-02
Y-92 5.09e-02 0.00e+00 1.49e-03 0.00e+00 0.00e+00 0.00e+00 8.91e+02

Y-93 1.61e-01 0.ooe+00 4.46e-03 0.00e+00 ;0.00e+00 0.O0e+00 5.12e+03
Zr-93 3.46e-01 1.94e-02 9.02e-03 0.00e+00 7.34e-02 0.00e+00 2•-01e+01
Zr-95 2.52e-01 ,8.07e-02 5.46e-02 0.00e+00 ý1.27e-01 0.00e+00 2.56e+02

Zr-97 1.39e-02 2.81e-03 1.28e-03 0.00e+00 ;4.24e-03 0.00e+00 8.69e+02
Nb-93m 1.83e+01 5.98e+00 1.47e+00 0.00e+00 6.88e+00 0.00e+00 2.76e+03
Nb-95 4.47e+00 2.49e+00 1.34e+00. 0.00e+00 2.46e+00 0.00e+00 1.51e+04
----------------------------------------------- - -- - - -

Nb-97 3. 7 5e-02 9.49e-03 3.46e-03 0.00e+00 jl.lle-02 0.00e+00. 3.50e+01
M6-93 0.O0e+00 1.83e+02 .4.94e+00 0.00e+00 i5.18e+01 0.00e+00 2.97e+01
Mo-99 0.OOe+00 1.05e+02 1.99e+01 0.00e+00 :2.37e+02 0.00e+00 2.43e+02

Tc-101 9.22e-03 1.33e-02- 1.30e-01 0.00e+00 2.39e-01 6.79e-03 3.99e-14
Tc-99 4.54e+00 6.75e+00 1.82e+00 0.00e+00 8.49e+01 5.73e-01 2.21e+02
Tc-99m 8.96e-03 2.53e-02 3.23e-01 0.00e+00 '3.85e-01 1.24e-02 1.50e+01

Ru-1037' 4.50e+00 0.00e+00 1.94e+00 0.00e+00 1.72e+01 0.00e+00 5.25e+02
Ru-105 3.75e-01 0.00e+00 1.48e-01 0.00e+00 4.84e+00 0.00e+00 2.29e+02
Ru-106 6.69e+01 0.00e+00 8.46e+00 0.00e+00 1.29e+02 0.00e+00 4.33e+03
-------------------------------------------- 4---------------------------
Rh-105 2.94e+00 2.15e+00 1.42e+00 0.00e+00 ;9.14e+00 0.00e+00 3.43e+02
Pd-107 0.00e+00 3.57e+00 2.29e-01 0.00e+00 3.21e+01 0.00e+00 2.22e+01
Pd-109 0.00e+00 4.30e+00 9.70e-01 0.00e+00 2.46e+01 0.00e+00 4.77e+02

Conversion factors are in units of mrem/hr per uCi~ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point :,Circulating Water Discharge to Mississippi River
Dilution Factor DW = 220.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 9.42e-01 8.71e-01 5.17e-01 0.00e+00 1.71e+00 0.00e+00 3.55e+02
Ag-ill 3.42e-01 1.43e-01 7.12e-02 0.00e+00 4.61e-0l 0.00e+00 2.62e+02
Cd-113m 0.00e+00 1.52e+03 4.89e+01 0.00e+00 1.68e+03 0.00e+00 1.23e+04

Cd-115m 0.00e+00 8.82e+02 2.81e+01 0.00e+00 7.00e+02 0.00e+00 3.71e+04
Sn-123 2.23e+05 3.70e+03 5.45e+03 3.15e+03 0.00e+00 0.00e+00 4.55e+05
Sn-125 5.98e+04. 1.21e+03 2.71e+03 9.98e+02 0.00e+00 0.00e+00 7.47e+05

Sn-126 6.07e+05 1.20e+04 1.72e+04 3.53e+03 0.00e+00 0.00e+00 1.75e+05
Sb-124 7.76e+00 1.47e-01 3.OBe+00 1.88e-02 0.00e+00 6.04e+00 2.20e+02
Sb-125 4.96e+00 5.54e-02 1.18e+00 5.05e-03 0.00e+00 3.83e+00 5.46e+01

Sb-126 3.19e+00 6.49e-02 1.15e+00 1.95e-02 0.00e+00 1.95e+00 2.61e+02
Sb-127 7.15e-01 1.57e-02 2.74e-01 8.59e-03 0.00e+00 4.24e-01 1.64e+02
Te-125m 2.57e+03 9.30e+02 3.44e+02 7.72e+02 1.04e+04 0.00e+00 1.03e+04

Te-127 1.05e+02 3.78e+01 2.28e+01 7.81e+01 4.29e+02 0.00e+00 8.32e+03
Te-127m 6.49e+03 2.32e+03 7.90e+02 1.66e+03 2.63e+04 0.00e+00 2.17e+04
Te-129 3.01e+01 1.13e+01 7.33e+00 2.31e+01 1.26e+02 0.00e+00 2.27e+01

Te-129m 1.10e+04 4.,le+03 1.74e+03 3.78e+03 4.60e+04 0.00e+00 5.55e+04
Te-131 1.89e+01 7.88e+00 5.96e+00 1.55e+01 8.27e+01 0.00e+00 2.67e+00
Te-131m 1.66e+03 8.10e+02 6.75e+02 1.28e+03 8.21e+03 0.00e+00 8.05e+04

Te-132 2.41e+03 1.56e+03 1.47e+03 1.72e+03 1.50e+04 0.00e+00 7.39e+04
Te-133m 4.43e+01 2.59e+01 2.49e+01 3.75e+01 2.56e+02 0.00e+00 8.87e+00
Te-134 3.10e+01 2.03e+01 1.25e+01 2.71e+01 1.96e+02 0.00e+00 3.44e-02

1-129 1.19e+02 1.02e+02 3.34e+02 2.62e+05 2.19e+02 0.00e+00 1.61e+01
1-130 2.74e+01 8.09e+01 3.19e+01. 6.86e+03 1.26e+02 0.00e+00 6.97e+01
1-131 1.51e+02 2.16e+02 1.24e+02 7.08e+04. 3.70e+02 0.00e+00 5.70e+01

1-132 7.37e+00 1.97e+01 6.89e+00 6.89e+02 3.14e+01 .0.00e+00 3.70e+00
1-133 5.15e+01 8.96e+01 2.73e+01 1.32e+04 1.56e+02 0.00e+00 8.06e+01
1-134 3.85e+00 1.05e+01 3.74e+00 1.81e+02 1.66e+01, 0.00e+00 9.11e-03

1-135 1.61e+01 4.21e+01 1.55e+01 2.78e+03 6.75e+01 0.00e+00 4.75e+01
Cs-134 2.98e+05 7.09e+05 5.79e+05 0.00e+00 2.29e+05 7.61e+04 1.24e+04
Cs-134m 1.02e+02 2.15e+02 1.10e+02 0.00e+00 1.16e+02 1.83e+01 7.57e+01

Conversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : Circulating Water Discharge to Mississippi River
Dilution Factor DW = 220.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 9.34e+04 8.62e+04 3.83e+04 0.00e+00 3.26e+04 9.77e+03 2.02e+03
Cs-136 3.12e+04 1.23e+05 8.86e+04 0.00+e00 6.85e+04 9.39e+03 1.40e+04
Cs-137 3.82e+05 5.22e+05 3.42e+05 o.ooe+00 1.77e+05 5.89e+04 l.Ole+04

.Cs-138 2.64e+02 5.22e+02 2.59e+02 0.00e+00 3.84e+02 3.79e+01 2.23e-03
Cs-139 1.63e+02 2.43e+02 8.86e+01 0.00e+00 1.95e+02 1.77e+01 5.27e-21
Ba-139 9.66e-01 6.88e-04 2.83e-02 0.00e+00 6.43e-04 3.90e-04 1.71e+00

Ba-140 2.02e+02 2.54e-01 1.32e+01 0.00e+00 8.63e-02 1.45e-01 4.16e+02,
Ba-141 4.69e-01 3.54e-04 1.58e-02 0.00e+0O 3.29e-04 2.Ole-04 2 21e-10
Ba-142 2.12e-01 2.18e-04 1.33e-02 0.00e+00 1.84e-04 1.23e-04 2.99e-19

La-140 1.51e-01 7.59e-02 2.Ole-02 0.00e+00 0.00e+00 0.00e+00 5.57e+03
La-141 1.92e-02 5.96e-03 9.76e-04 0.00e+00 0.00e+00 0.00e+00 7.lle+02
La-142 7.71e-03 3.51e-03 8.73e-04 0.00e+00 0.00e+00 0.00e+00 2.56e+Oti

Ce-141 2.59e-02 1.75e-02 1.99e-03 0.00e+00 8.15e-03 0.00e+00 6.71e+01
Ce-143 4.57e-03 3.38e+00 3.74e-04 0.00e+00 1.49e-03 0.00e+00 1.26e+02
Ce-144 1.35e+00 5.66e-01 7.26e-02 0.00e+00 .3.35e-01 0.00e+o0 4.57e+02

Pr-143 5.54e-01 2.22e-01 2.75e-02 0.00e+00 i1.28e-01 0.ooe+00 2.43e+03
Pr-144 1.81e-0,3 7.53e-04 9.21e-05 0.00e+00 '4.25e-04 0.00e+00 2.61e-I0
Nd-147 3.79e-01 4.38e-01 2.62e-02 0.00e+00 i2.56e-01 0.00e+00 2.10e+03

Pm-147 4.54e+00 4.27e-01 1.73e-01 0.00e+00 18.07e-01 0.00e+00 5.38e+02
Pm-148 4.32e-01 7.17e-02 3.61e-02 0.00e+00 11.36e-01 Ot00e+00 5.63e+03
Pm-148r 1.85e+00 4.79e-01 3.66e-01 0.00e+00 ;7.23e-01 0.00e+00 4.06e+03

Pm-149 9.15e-02 1.29e-02 5.29e-03 0.00e+00 12.45e-02 0.00e+00 2.43e+03
Pm-151 4.20e-02 7.05e-03- 3.56e-0.3- 0.00e+00 i1,26e-02 0.00e+00 1.94e+03
Sm-151 4.16e+00 7.17e-01 1.72e-01 o.ooe+0o 18.01e-01 0.00e+00 3.16e+02

------------------- 7 -------------------- 1----------- i ----------------------------
Sm-153 5.16e-02 4.31e-02 3.14e-03 0.00e+00 1.39e-02 0.00e+00 1.54e+03
Eu-152 1.17e+01 2.67e+00 2.35e+00 0.00e+00 1.66e+01 0.00e+00 1.54e+03
Eu-154 3.70e+01 4.55e+00 3.24e+00 0.00e+00 12.18e+01 0.00e+00 3.30e+03
--------------------------------------------------------
Eu-155 5.18e+00 7.35e-01 4.74e-01 0.00e+00 13.39e+00 0.00e+00 5.78e+02
Eu-156 8.25e-01 6.38e-01 1.03e-01 0.00e+00 14.26e-01 0.00e+00 4.37e+03
Tb-160 2.83e+00 0.00e+00 3.53e-01 0.00e+00 ;1.17.e+00 0.00e+00 2.61e+03

Conversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : Circulating Water Discharge to Mississippi. River
Dilution Factor DW = 220.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.63e+01 5.08e+00 3.85e+00 0.00e+00 7.59e+00 0.00e+0.0 1.54e+03
W-181 2.85e+01 9.28e+00 9.94e-01 0.00e+00 0.00e+00 0.00e+00 1.06e+03
W-185 1.16e+03 3.88e+02 4.08e+01 0.00e+00 0.ooe+00 0.00e+00 4.48e+04

W-187 2.96e+02 2.47e+02 8.65e+01 0.00e+00 o.00e+00 0.00e+00 8.10e+04
Pb-210 3.67e+06 1.05e+06 1.30e+05 0.00e+00 2.95e+06 0.00e+00 5.37e+02
Bi-210 1.67e+01 1.15e+02 9.58e+00 0.00e+00 1.39e+03 0.00e+00 1.72e+03

Po-210 4.26e+05 9.05e+05 1.03e+05 0.00e+00 3.02e+06 0.00e+00 7.62e+04
Ra-223 5.97e+05 9.19e+02 1.19e+05 0.00e+00 2.61e+04 0.00e+00 3.85e+04
Ra-224 1.93e+05 4.68e+02 3.88e+04 0.00e+00 1.32e+04 0.00e+00 4.08e+04

Ra-225 7.88e+05 9.34e+02 1.57e+05 0.00e+00 2.65e+04 0.00e+00 3.67e+04
Ra-226 3.63e+07 6.89e+02 2..64e+07 0.00e+00 1.96e+04 0.00e+00 3.99e+04
Ra-228 .1.34e+07 3.75e+02 1.45e+07 0.00e+00 1.06e+04 0.00e+00 6.77e+03

Ac-225 2.65e+02 3.65e+02 1.78e+01 0.00e+00 4.16e+01 0.00e+00 2.45e+04
Ac-227 1.13e+05 1.49e+04 6.69e+03 0.00e+00 4.82e+03 0.00e+00 4.93e+03
Th-227 9.89e+02 1.79e+01 2.85e+01 O.00e+00 1.02e+02 0.00e+00 3.90e+04

Th-228 3.58e+04 6.06e+02 1.21e+03 0.00e+00 3.37e+03 0.00e+00 4.06e+04
Th-229 9.82e+05 2.81e+04 1.62e+04 0.00e+00 1.36e+05 0.00e+00 5.64e+03
Th-230 1.49e+05 8.45e+03 4.12e+03 0.00e+00 4.08e+04 0.00e+00 4.35et03

Th-232 1.66e+05 7.22e+03 1.08e+02 0.00e+00 3.48e+04 0.00e+00 3.70e+03
Th-234 5.78e+00 3.40e-01 1.67e-01 0.00e+60 1.93e+00 0.00e+00 8.16e+03
Pa-231 1.10e+05 4.lle+03 4.25e+03 0.00e+00 2.31e+04 0.O0e+00 1.92e+03

Pa-233 1.41e-01 2.83e-02 .2.44e-02 0.O0e+00 1.07e-01 0.00e+00 4.38e+02
U-232 2.13e+04 0.00e+00 1.52e+03 0.00e+00 2.31e+03 0.00e+00 3.50e+02
U-233 4.50e+03 0.00e+00 2.73e+02 0.00e+00 1.05e+03 0.00e+00 3.24e+02

U-234 4.32e+03 0.00e+00 2.67e+02 0.00e+00 1.03e+03 0.00e+00 3.17e+02
U-235 4.14e+03 0.00e+00 2.51e+02 0.00e+00 9.66e+02 0.00e+00 4.03e+02
U-236 4.14e+03 0.00e+00 2.56e+02 0.00e+00 9.87e+02 0.00e+00 2.98e+02

U-237 2.85e-01 0.00e+00 7.59e-02 0.00e+00 1.17e+00 0.OOe+00 1.00e+02
U-238 3.96e+03 0.00e+00 2.35e+02 0.00e+00 9.04e+02 0.00e+00 2.84e+02
Np-237 3.06e+04 2.18e+03 1.35e+03 0.00e+00 1.00e+04 .0.00e+00 1.93e+03

Conversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : Circulating Water Discharge to Mississippi River
Dilution Factor DW = 220.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.33e-01 8.97e-03 5.18e-03 0.00e+00 3.04e-02 0.00e+00 8.34e+02
Np-239 2.89e-02 2.85e-03 1.57e-03 0.00e+00 8.88e-03 0.00e+00 5.84e+02
Pu-238 5.52e+03 6.99e+02 1.50e+02 0.00e+00 6.41e+02 0.00e+00 6.39e+02
Pu-239 6.35e-03 7.63e+02 -. 67e+02 0.-0e+00 7.10e+02 0.--e+-0 5.83e+02
Pu-240 6.34e+03 7.62e+02 1.67e+02 0.O0e+00 17.09e+02 0.00e+00 5.94e+02

Pu-241 I. 37e+02 6.52e±00 2.91e+00 0.O0e+00 :1.34e+01 0.00e+400 *l.23e+01

E'u-242 5.88e+03 7.35e+02 i. 61e+02 0.00e+00 i6.84e+02 0.00e+00 5.72e+02Pu-244 6.87e+03 8.42e+02 .685e+02 0.00e+00 :7.84e+02 0.00e+00 8.52e+02
Pm-241 4.55e+04 4.25e+04 3.26e+03 0.00e+00 12.45e+04 0.00e+00 4.47e+03

Amn-242m 4.58e+04 3.99e+04 3.27e+03 0.00e+O00 1 2.44e+04 0.00e+00 5.63e+03

Am-243 4.54e+04 4.16e+04 3.19e+03 0.00e+00 12.40e+04 0.O0e+00 5.24e+03Cm-242 1.24e+03 1.32e+03 8.25e+01 0.00e+00 13.75e+02 0.00e+00 4.77e+03--------------------------------------- ----------- ----------------------------

Cm-243 3.61e+04 3.31e+04 2.26e+03 0.00e+00 2.05e+04 0.00e+00 4.70e+03
Cm-244 2.75e+04 2.57e+04 .173e+03 0.00e+00 18.07e+03 0.00e+00 4.55e+03
Cm-245 5.65e+04 4.92e+04 3.47e+03 0.00e+00 !.762e+04 0.00e+00 4.24e+03

Cm-246 5.60e+04 4391e+04 3.46e+03 0.00e+00 il.61e+04 0.00e+00 4.16e+03

Cm-247 5.46e+04 4.84e+04 3.41e+03 0.00e+00 1.659e+04 0.00e+00 5.47e+03
Cm-248 4.54e+05 3.99e+05 2.81e+04 0.00e+00 ,1.31e+04 0.00e+00 8.85e+04

Cf-252 1.57e+04 0;00e+00 3.79e+02 0.00e+00 .00e+00 O.00e+00 1.73e+04

Conversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : 40 Arpent Canal
Dilution Factor DW = 1.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.29e-01 1.29e-0l 1.29e-01 1.29e-01 1.29e-01 1.29e-01
Be-10 1.52e+01 2.35e+00 3.80e-01 0.00e+00 1.78e+00 0.00e+00 1.28e+02
C-14 3.13e+04 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26e+03

N-13 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03
F-18 1.49e+01 0.00e+00 1.66e+00 0.00e+00 0.00e+00 0.00e+00 4.43e-01
Na-22ý 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03

Na-24 4.07e+02 4.07e+02 4..07e+02 4.07e+02 4.07e+02 4.07e+02 4.07e+02
P-32 4.62e+07 2.87e+06 1.79e+06 0.00e+00 0.00e+00 0.00e+00 5.19e+06
Ca-41 l.77e+04 0.00e+00 1.92e+03 0.00e+00 0.00e+00 0.00e+00 1.76e+01

Sc-46 2.64e-02 5.12e-02 1.49e-02 0.00e+00 4.78e-02 0.00e+00 2.49e+02.
Cr-51 0.00e+00 0.00e+00 1.27e+00 7.6le-01 2.8le-01 1.69e+00 3.20e+02
Mn-54 0O.00e+00 4.38e+03 8.35e+02 0.00e+00. 1.30e+03 , 0.00e+00 1.34e+04

Mn-56 0.0Oe+00 1.10e+02 1.95e+01 0.00e+00 1.40e+02 O.00e+00 3..51e+03
Fe-55 6.58e+02 4.55e+02 1.06e+02 0.00e+00`'.V0e+00 2.54e+02 2.61e+02
Fe-59 1.04e+03 2.44e+03 9.36e+02 0.ooe+00 0.00e+00 6.82e+02 8.14e+03

Co-57 0.00e+00 2.09e+01 3.48e+01 0.00e+00 0.00e+00 0.00e+00 5.31e+02
Co-58 0.00e+00 8.92e+01 2.00e+02 0.00e+00 0.00e+00 0.00e+00 1.81e+03
Co-60 0.00e+00 2.56e+02 5.65e+02 0.00e+00 0.00e+00 0.00e+00 4.81e+03

Ni-59 2;34e+03 8.02e+02 3.90e+02 0.00e+00 0.00e+00 0.00e+00 1.65e+02
Ni-63 3.11e+04 2.16e+03 1.04e+03 0.00e+00 0.00e+00 0.00e+00 4.50e+02
Ni-65 1.26e+02 1.64e+01 7.49e+00 0.00e+00 0.00e+00 0,00e+60 4.17e+02

Cu-64 0.00e+00 9.97e+00 4.68e+00 0.00e+00 2.51e+01 0.00e+00 8.50e+02
Zn-65 2.32e+04 7 .37e+04 3.33e+04 0.00e+00 4.93e+04 0.00e+00 4.64e+04
Zn-69 4.93e+01 9.43e+01 6.56e+00 0.00e+00 6.13e+01 0.00e+00 1.42e+01

Zn-69m 8.14e+02 1.95e+03 1.79e+02' 0.00e+00 1.18e+03 0.00e+00 1.19e+05
Se-79 0.00e+00 1.07e+03 1.79e+02 0.00e+00 1..85e+03 0.00e+00 2.19e+02
Br-82 0.00e+00 0.00e+00 2.27e+03 0.00e+00 0.00e+00 0.00e+00 2.60e+03

Br-83 0.00e+00 0.00e+00 4.04e+01 0.00e+00 0.00e+00 0.00e+00 5.82e+01
Br-84 0.00e+00 0.00e+00 5.24e+01 0.00e+00 0.00e+00 0.00e+00 4.11e-04
Br-85 0.00e+00 0.00e+00 2.15e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : 40 Arpent Canal
Dilution Factor DW 1.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 l.Ole+05 4.71e+04 0.00e+00 0.ooe+00 0.00e+00 1.99e+04
Rb-87 0.00e+00 5.89e+04 2.05e+04 0.00e+00 0.00e+00 0.00e+00 2.76e+03
Rb-88 0.00e+00 2.90e+02 1.54e+02 0.00e+00 0.00e+00 0.00e+00 4.00e-09

Rb-89 0.00e+00 1.92e+02 1.35e+02 0.00e+00 0.00e+00 0.00e+00 1.12e-ll
Sr-89 2.21e+04 0.00e+00 6.35e+02 0.00e+00 0.00e+00 0.00e+00 3.55e+03
Sr-90 6.26e+05 0.00e+00 1.26e+04 0.00e+00 0.00e+00 0.00e+00 1.57e+04
Sr-91 4.07e+02 - -O.e+00 1.64et01 0.0-e+00 -.- 0e+00 0.70e+-- 00 1.94e+-03

Sr-92 1.54e+02 0.00e+00 6.68e+00 0.00e+00 0.00e+00 0.00e+00 3.06e+03
Y-90 5.76e-01 0.00e+00 1.54e-02 0.00e+00 0.00e+00 0.00e+00 6.10e+03
Y-91 8.44e+00 o.ooe+00 2.26e-01 0.00e+OO 0.0-e+00 0.O0e+00 4.64e+03
Y-91m 5.44e-03 0.00e+00 2.26e-04 0.00e+00 '0.00e+00 0.00e+00 1.60e-02

Y-92 5.06e-02 0.00e+00 1.48e-03 0.00e+00 10.00e+00 0.00e+00 8.86e+02

Y-93 1.60e-01 0.00e+00 4.43e-03 0.00e+00 ;0.00e+00 0.00e+00 5.09e+03
Zr-93 3.30e-01 1.85e-02 8.61e-03 0.00e+00 17.01e-02 0.00e+00 1.92e+01
Zr-95 2.40e-01 7.70e-02 5.21e-02 0.00e+00 1l.21e-01 0.00e+00 2.44e+02

Zr-97 1.33e-02 2.68e-03 1.22e-03 0.ooe+0o 14.04e-03 0.ooe+00 8.30e+02
Nb-93m 1.83e+01 5.98e+00 1.47e+00 0.00e+00 6.87e+00 0.00e+00 2.76e+03
Nb-95 4.47e+00 2.48e+00 1.34e+00 0.00e+00 *2.46e+00 0.00e+00 1.51e+04

Nb-97 3.75e-02 9.48e-03 3.46e-03 0.00e+00 1l.lle-02 0.00e+00 3.50e+01
mo-93 0.00e+00 1.80e+02 4.86e+00 0.00e+00 I5.10e+01 O.00e+00 2.92e+01
Mo-99 0.00e+00 1.03e+02 1.96e+01 0.00e+00 12.34e+02 0.00e+00 2.39e+02
-------- --------------------------------- ------J----------------------
Tc-101 9.12e-,03 1.31e-02 1.29e-01 0.00e+00 12.37e-01 6.72e-03 3.95e-14
Tc-99 4.49e+00 6.68e+00 1.80e+00 0.00e+00 18.40e+0l 5.67e-01 2.18e+02
Tc-99m 8.87e-03 2.51e-02 3.19e-01 0.00e+00 !3.81e-01 1.23e-02 1.48e+01

-------------------------------- :---------------J----------7---

Ru-103 4.43e+00 0.00e+00 1.91e+O0 0.00e+00 'i.69e+01 0.00e+00 5.17e+02
Ru-105 3.69e-01 0.00e+00. 1.46e-01 0.00Oe+00 0.00e+00 2.26e+02
Ru-106 6.58e+01 0.00e+00 8.33e+00 0.00e+00 1.27e+02 0.00e+00 4.26e+03

Rh-105l 2.90e+00 2.12e+00 1.40e+00 0.00e+00 :9.00e+00 0.00e+00 3.38e+02
Pd-107 O.00e+00 3.52e+00 2.25e-01 0.00e+00 3.16e+01 0.00e+00 2.18e+01
Pd-109 0;00e+00 4.24e+00 9.55e-01 0.00e+00 2.42e+01 0.00e+00 4.69e+02

Conversion factors are in units of mrem/hr per uCiAnl.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : 40 Arpent Canal
Dilution Factor DW 1.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110m 8.8ie-01 8.15e-01 4.84e-01 0.00e+00 1.60e+00 0.00e+00 3.33e+02
Ag-ill 3.20e-01 1.34e-01 6.66e-02 0.00e+00 4.32e-01 0.00e+00 2.46e+02
Cd-il3m 0.00e+00 1.52e+03 4.88e+01 0.00e+00 1.68e+03 0.00e+00 1.23e+04

Cd-115m 0.00e+00 8.81e+02 2.81e+01 0.00e+00 6.99e+02 0.00e+00 3.71e+04
Sn-123 2.23e+05 3.70e+03 5.45e+03 3.15e+03 0.00e+O0 0.00e+00 4.55e+05
Sn-125 5.98e+04 1.21e+03 2.77ie+03 9.98e+02 0.00e+00 0.00e+00 7.47e+05

Sn-126 6.07e+05 1.20e+04 1.72e+04 3.53e+03 0.00e+00 0.00e+00 1.75e+05
Sb-124 6.70e+00 1.27e-01 2.66e+00 1.63e-02 0.00e+00 5.22e+00 1.90e+02
Sb-125 4.29e+00 4.79e-02 1.02e+00 4.36e-03 0.00e+00 3.30e+00 4.72e+01

Sb-126 2.75e+00 5.60e-02 9.94e-01 1.69e-02 0.00e+00 1.69e+00 2.25e+02
Sb-127 6.18e-01 1.35e-02 2.37e-01 7.42e-03 0.00e+00 3.66e-01 1.41e+02
Te-125m 2.57e+03 9.30e+02 3.44e+02 7.72e+02 1.04e+04 0.00e+00 1.02e+04

Te-127 1.05e+02 3.78e+01 2.28e+01 7.80e+01 4.29e+02 0.00e+00 8.31e+03
Te-127m 6.48e+03 2.32e+03 7.90e+02 1.66e+03 2.63e+04 0.00e+00 2.17e+04
Te-129 3.01e+01 l.13e+0l 7.33e+00 2.31e+01 1.26e+02 0.00e+00 2.27e+01

Te-129m 1.10e+04 4.11e+03 1.74e+03 3.78e+03 4.60e+04 0.00e+00 5.54e+04
Te-131 1.89e+01 7.88e+00 5.96e+00 1.55e+01 8.26e+01 0.00e+00 2.67e+00
Te-131m 1.66e+03 8.10e+02 6.75e+02 1.28e+03 8.21e+03 0.00e+00 8.04e+04

Te-132 2.41e+03 1.56e+03 1.47e403 1.72e+03 1.50e+04 0.00e+00 7.38e+04
Te-133m 4.42e+01 2.59e+01 2.49e+01 3.74e+01 2.56e+02 0.00e+00 8.87e+00
Te-134 3.10e+01 2.03e+01 1.24e+01 2.71e+01 1.96e+02 0.00e+00 3.44e-02

1-129 1.17e+02 1.01e+02 3.31e+02 2.60e+05 2.17e+02 0.00e+00 1.59e+01
1-130 2.71e+01 8.01e+01 3.16e+01 6.79e+03 1.25e+02 0.00e+00 6.89e+01
1-131 1.49e+02 2.14e+02 1.22e+02 7.00e+04 3.66e+02 0.00e+00 5.64e+01

1-132 7.29e+00 1.95e+01 6.82e+00 6.82e+02 3.11e+01 0.00e+00 3.66e+00
1-133 5.10e+01 8.87e+01 2.70e+01 1.30e+04 1.55e+02 0.00e+00 7.97e+01
1-134 3.81e+00 1.03e+01 3.70e+00 1.79e+02 1.64e+01 0.00e+00 9.Ole-03

1-135 1.59e+01 4.17e+01 1.54e+01 2.75e+03 6.68e+01 0.00e+00 4.70e+01
Cs-134 2.98e+05 7.09e+05 5.79e+05 0.00e+00 2.29e+05 7.61e+04 1.24e+04
Cs-134m 1.02e+02 2.15e+02 1.10e+02 0.00e+00 1.16e+02 1.83e+01 7.57e+01

Conversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : 40 Arpent Canal
.Dilution Factor DW 1.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 9.34e+04 8.62e+04 3.83e+04 0.00e+00 3.26e+04 9.77e+03 2.02e+03
Cs-136 3.12e+04 1.23e+05 8.86e+04 0.00e+00 6.85e+04 9.38e+03 1.40e+04
Cs-137 3.82e+05 5.22e+05 3.42e+05 0.00e+00 1.77e+05 5.89e+04 1.01e+04

Cs-138 2.64e+02 5.22e+02 2.59e+02 0.00e+00 13.84e+02 3.79e+0l 2.23e-03
Cs-139 1.63e+02 2.43e+02 8.86e+01 0.00e+00 1.95e+02 1.77e+01 5.27e-21
Ba-139 9.29e-01 6.62e-04 2.72e-02 0.00e+00 ,6.19e-04 3.75e-04 1.65e+00

Ba-140 1.94e+02 2.44e-01 1.27e+01 0.00e+00 '8.30e-02 1.40e-0l 4.00e+02
Ba-141 4.51e-01 3.41e-04 1.52e-02 0.00e+00 13.17e-04 -1.93e-04 2.13e-10
Ba-142 2.04e-01 2.10e-04 1.28e-02 0.00e+00 1.77e-04 1.19e-04 2.87e-19
----------------------------------- -------------------------
La-140 1.50e-01 7.54e-02 1.99e-02 0:00e+00 0.00e+00 0.00e+00 5.54e+03
La-141 l.91e-02 5.93e-03 9.70e-04 0.00e+00 i0.00e+00 0.00e+00 7.06e+02
La-142 7.66e-03 3.48e-03 B.68e-04 0.00e+00 10.00e+00 0.00e+00 2.54e+01

-------------------------------L------------------------------------------------

Ce-141 2.24e-02 1.52e-02 1.72e-03 0.00e+00 !7.04e-03 0.00e+00 5.79e+01
Ce-143 3.95e-03 2.-92e+00 3.23e-04 0.00e+00 li.29e-03 0.00e+00 1.09e+02
Ce-144 1.17e+00 4.88e-01 6.27e-02 0.00e+00 ;2.90e-01 0.O0e+00 3.95e+02

Pr-143 5.51e-01 2.21e-01 2.73e-02 0.00e+00 .1.27e-01 0.ooe+00. 2.41e+03
Pr-144 1.80e-03 -7.48e-04 9.16e-05 0.00e+00 4.22e-04 0.00e+00 2.59e-10
Nd-147 3.76e-01 4.35e-01 2.60e-02 0.00e+00 .2.54e-01 0.00e+00 2.09e+03

Pm-147 4.51e+00 4.24e-01 1.72e-01 0.O0e+00 ;8.02e-01 0.00e+00 5.34e+02
Pm-148 4.29e-01 7.12e-02 3.59e-02 0.00e+00 '1.35e-01 0.00e+00 5.60e+03
Pm-148m 1.84e+00 4.76e-01 3.64e-01 0.00e+00 1!7.18e-01 0.00e+00 4.03e+03

Pm-149 9.10e-02 1.29e-02 5.25e-03- 0.00e+00 !2.43e-02 0.00e+00 2.41e+03
Pm-151 4.17e-02 7.OOe-03 3.54e-03 0.00e+00 11.25e-02 0.00e+00 1.93e+03
Sm-151 4.13e+00 7.12e-01 1.71e-01 0.00e+00 17.96e-01 0.00e+00 3.14e+02
------ --------------------------------------- 4---------------
Sm-153 5.13e-02 4.28e-02 3.12e-03 0.00e+00 11.38e-,02 0.00e+00 1.53e+03
Eu-152 1.17e+01 2.66e+00 2.33e+00 0.00e+00 il.65e+01 0.00e+00 1.53e+03
Eu-154 3.68e+01 4.52e+0Q 3.22e+00 0.00e+00 12.17e+01 0.00e+00 3.28e+03

Eu-155 5.15e+00 7.30e-01 4.71e-01 0.00e+00 i3.37e+00 0.00e+00. 5.75e+02
Eu-156 8.20e-01 6.34e-01 1.02e-01 0.00e+00 4.24e-01 0.00e+00 4.35e+03
Tb-160 2.81e+00 0.00e+00 3.51e-01 0.00e+00 l.16e+00 0.00e+00 2.59e+03

Conversion factors. are in units of mrem/hr per uCi/,m.l.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : 40 Arpent Canal

'Dilution Factor DW = 1.0

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.62e+01 5.05e+00 3.83e+00 0.00e+00 7.54e+00 0.00e+00 1.53e+03
W-181 2.85e+01 9.28e+00 9.94e-01 0.00e+00 0.00e+00 0.00e+0o 1.06e+03
W-185 1.16e+03 3.88e+02 4.08e+01 0.00e+00 0.00e+00 0.00e+00 4.48e+04

W-187 2.96e+02 2;47e+02 8.65e+01 0.00e+00 0.00e+00 0.00e±00 8.10e+04
Pb-210 3.66e+06 1.05e+06 1.30e+05 0.00e+O0 2.94e+06 0.00e+00 5.36e+02
Bi-210 1.66e+01 1.14e+02 9.48e+00 0.00e+00 1.38e+03 0.00e+00 1.71e+03

Po-210 4.26e+05 9.05e+05 1.03e+05 0.00e+00 3.02e+06 O.00e+00 7.61e+04
Ra-223 5.95e+05 9.16e+02 1.19e+05 0.00e+00 2.60e+04 0.00e+00 3.84e+04
Ra-224 1.93e+05 4.67e+02 3.87e+04 0.00e+00 1.32e+04 0.00e+00 4.07e+04

Ra-225 7.85e+05 9.31e+02 1.57e+05 0.00e+00 2.65e+04 0.00e+00 3.66e+04
Ra-226 3.61e+07 6.87e+02 2.63e+07 0.00e+00 1.95e+04 0.00e+00 3.97e+04
Ra-228 1.34e+07 3.73e+02 1.45e+07 0.00e+00 1.06e+04 0.00e+00 6.75e+03

Ac-225 2.63e+02 3.63e+02 1.77e+01 0.00e+O0 4.13e+01 0.00e+00 2.44e+04
Ac-227 1.12e+05 1.48e+04 6.64e+03 0.00e+00 4.79e+03 0.00e+00 4.90e+03
Th-227 9.84e+02 1.78e+01 2.84e+01 0.00e+00 1.01e+02 0.00e+00 3.88e+04

Th-228 3.56e+04 .6.03e+02 1.21e+03 0.00e+00 3.35e+03 0.00e+00 4.04e+04
Th-229 9.77e+05 2.79e+04 1.62e+04 0.00e+00 1.35e+05 0.00e+00 5.61e+03
Th-230 1.48e+05 8.40e+03 4.09e+03 0.00e+00 4.06e+04 0.0Oe+00 4.32e+03

Th-232 1.65e+05 7.18e+03 1.08e+02 0.00e+00 3.46e+04 0.00e+00 3.68e+03
Th-234 5.75e+00 3.38e-01 1.66e-01 0.Oe+00 1.92e+00 0.00e+00 8.12e+03
Pa-231 1.08e+05 4.06e+03 4.19e+03 0.00e+00 2.28e+04 0.00e+00 1.89e+03

Pa-233 1.39e-01 2.79e-02 2.40e-02 0.00e+O0 1.05e-01 0;00e+00 4.32e+02
U-232 1.98e+04. 0.0Oe'l+00 1.41e+03 0.00e+DO 2.14e+03 6.00e+00 3.25e+02
U-233 4.17e+03 0.00e+00 2.53e+.02 0.00e+00 9.72e+02 0.00e+00 3.00e+02

U-234 4.00e+03 0.O0e+00 2.48e+02 0.00e+00 9.53e+02 0.00e+00 2.94e+02
U-235 3.84e+03 0.00e+00 2.33e+02 0.00e+00 8.95e+02 0.00e+00 3.74e+02
U-23'6 3.84e+03 0.00e+00 2.37e+02 0.00e+00 9.15e+02 0.00e+00 2.76e+02

U-237 2.64e-01 O.00e+00 7.04e-02 0.00e+00 1.09e+00 0.00e+00 '9.29e+0l
U-238 3.67e+03 0.00e+00 2.17e+02 0.00e+00 8.38e+02 0.00e+00 2.63e+02
Np-237 3.02e+04 2.15e+03 1.33e+03 0.00e+00 9.86e+03 0.00e+00 1.90e+03

Conversion factors are in units of mrem/hrper uCi/ml...
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j

SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Ai) FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : 40 Arpent Canal
Dilution Factor DW = 1.0

Nuclide Organ Dose Conversion Factors

Bone Liver .. T. Body. Thyroid Kidney Lung GI-LLI

Np-238 3.28e-01 8.83e-03 5.10e-03 0.00e+00 2.99e-02 0.00e+00 8.21e+02
Np-239 2.85e-02 2.80e-03 1.54e-03 0.00e+00 8.74e-03 0.00e+00 5.75e+02
Pu-238 5.28e+03 6.69e+02 1.43e+02 0.00e+00 ,6.13e+02 0.00e+00 6.12e+02
Pu-239 6.07e+-03 7.30e+02 1.60e+02 0.00e+00 16.80e+02 0.0e+--00 5.58e+02
Pu-240 6.07e+03 7.29e+02 1.60e+02 0.00e+00 6.79e+02 0.00e+00 5.68e+02

Pu-241 1.32e+02 6.24e+00 2.78e+00 0.00e+00 :1.28e+01 0.00e+00 1.17e+01

Pu-242 5.63e+.03 7.03e+02' 1.54e+02 0.00e+00 6.54e+02 0.00e+00 5.47e+02
Pu-244 6.57e+03 8.05e+02 .1.77e+02 0.00e+00 7.50e+02 0.00e+00 8.15e+02
Am-241 4.52e+04 4.22e+04 3.24e+03 0.00e+00 2.44e+04 0.00e+00 4.44e+03

Am-242m 4.55e+04 3.-97e+04 3.25e+03 0.00e+00 2.42e+04 0.00e+00 5.59e+03
Am-243 4.51e+04 4.13e+04 3.17e+03 0.00e+00 P.39e+04 0.00e,+00 5.21e+03
Cm-242 1.23e+03 1.31e+03 8.20e+01 0.00e+00 .3.72e+02 0.00e+00 4.74e+03

Cm-243 3,59e+04 3.29e+04 2.24e+03 0.00e+00 *1.05e+04 0.00e+00 4.67e+03
Cm-244 2.73e+04 2.56e+04 1.72e+03 0.00e+00 8.02e+03. 0.00e+00 4.52e+03
Cm-245 5.61e+04 4.89e+04 3.45e+03 0.00e+00 l161e+04 0.00e+00 4.21e+03

Cm-246 5.57e+04 4.88e+04 3A44e+03 0.00e+00 1.60e+04 0.00e+00 4.14e+03
Cm-247 5.43e+04 4.81e+04 3.39e+03 0.00e+00 1.58e+04 0.00e+00 5.44e+03
Cm-248 4.51e+05 3.97e+05 2.79e+04 0.00e+00 1.30e+05 0.00e+00 8.80e+04

Cf-252 1.56e+04 0.00e+00 3.76e+02 0.00e+00 b.00e+00 0.00e+00 1.72e+04

Conversion factors are in units, of mrem/hr peryuCi/.ml.
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DOSE FACTORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES

Nuclide (Ni)

I3-air*

(Li) (Mi)

7-air*

.(Ki)

y-Body**

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89,
Kr-90
Xe-1 31 m
Xe-133m
Xe-1 33
Xe-135m
Xe-135
Xe-137
Xe- 138
Ar-41

2.88E+02
1.97E+03
1.95E+03
1.03E+04
2.93E+03
1.06E+04
7.83E+03
1.11E+03
1.48E+03
1.05E+03
7.39E+02
2.46E+03
1.27E+04
4.75E+03
3.28E+03

1.46E+03
1.34E+03
9.73E+03
2.37E+03
1.01 E+04
7.29E+03
4.76E+02
9.94E+02
3.06E+02
7.11E+02
1.86E+03
1.22E+04
4.13E+03
2.69E+03

1.93E+01
1 .23E+03
1.72E+01
6.17E+03
1.52E+04
1.73E+04
1.63E+04
1.56E+02
3.27E+02
3.53E+02
3.36E+03
1.92E+03
1.51 E+03
9.21 E+03
9.30E+03

7.56E-02
1.17E+03
1.61 E+01
5.92E+03
1.47E+04
1.66E+04
1 .56E+04
9.15E+01
2.51 E+02
2.94E+02
3.12E+03
1.81 E+03
1.42E+03
8.83E+03
8.84E+03

mrad- m
3

JuCi - yr

* *mrem - m3

pCi - yr

.Extracted from Table B-13'o Regulatory Guide 1.109, Revision 1, 1977
multiplied by 1 E6 pCi/pCi.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 7.18e+02 7.18e+ 02 7.18e+02 7.18e+02 7.18e+02 7.18e+02
Be-10 1.58e+06 2.45e+05 3.97e+04 0.00e+00 0.00e+00 1.78e+06 1.34e+05
C-14 1.82e+04 3.41e+03 3.41e+03 3.41e+03 3.41e+03 3.41e+03 3.41e+03

N-13 5.02e+01 5.02e+01 5.02e+01 5.02e+01 5.02e+01 5.02e+01 5.02e+01
F-18 3.77e+03 0.00e+00 4.15e+02 0.00e+00 0.00e+00 0.00e+00 7.39e+01
Na-22 1.04e÷05 1.04e+05 1.04e+05 1.04e+05 1.04e+05 1.04e+05 1.04e+05

Na-24 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04
P-32 1.32e+06 7.71e+04 5.01e+04 0.00e+00 0.00e+00 0.00e+00 8.64e+04
Ca-41 3.06e+05 0.00e+00 3.30e+04 0.00e+00 0.00e+00. 3.06e+04 2.29e+03

Sc-46 4.41e+05 8.56e+05 2.49e+05 0.00e+00 7.99e+05 0.00e+00 2.58e+05
Cr-51 0.00e+00 0.00e+00 1.00e+02 5.95e+01 2.28e+01 1.44e+04 3.32e+03
Mn-54 0.00e+00 3.96e+04 6.30e+03 0.00e+00 9.84e+03 1.40e+06 7.74e+04

Mn-56 0.00e+00 1.24e+00 1.83e-01 0.00e+00 1L.30e+00 9.44e+.03 2.02e+04
Fe-55 2.46e+04 1.70e+04 3.94e+03 0.00e+00 0.00e+00 7.21e+04 6.03e+03
Fe-59 1.18e+04 2.78e+04 1.06e+04 0.00e+00 0.00e+00 1.02e+06 1.88e+05

Co-57 0.00e+00 6.92e+02 6.71e+02 0.00e+00 0.00e+00 3.70e+05 3.14e+04
Co-58 0.00e+00 1.58e+03 2.07e+03 0.00e+00 0.00e+00 9.28e+05 1.06e+05
Co-60 0.00e+00 1.15e+04 1.48e+04 0.00e+00 0.00e+00 5.97e+06 2.85e+05

Ni-59 3.25e+04 1.17e+04 5.42e+03 0.00e+00 0.00e+00 6.56e+04 4.89e+03
Ni-63 4.32e+05 3.14e+04 1.45e+04 0.00e+00 6.00e+00 1.78e+05 1.34e+04
Ni-65 1.54e+00 2.10e-01 9.12e-02 0.00e+00 0.00e+00 5.60e+03 1.23e+04

Cu-64 0.00e+00 1.46e+00 6.15e-01 0.00e+0'0 .62e+00 6.78e+03 4.90e+04
Zn-65 3.24e+04 1.03e+05 4.66e+04. 0.00e+00 6.90e+04 8.64e+05 5.34e+04
Zn-69 3.38e-02 6.51e-02 4.52e-03 0.00e+00 O.'22e-02 9.20e+02 1.63e+01

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

Zn-69m 8.16e+00 1.96e+01 1.79e+00 0.00e+00 1.18e+01 1.90e+04 1.37e+05
Se-79 0.00e+00 3.06e+03 4.87e+02 0.00e+00 4.55e+03 3.58e+05 2.66e+04
Br-82 0.00e+00 0.00e+00 1.35e+04 0.00e+00 0.00e+00 0.00e+00 1;04e+04,

Br-83 0.00e+00 0.00e+00 2.41e+02 0.0e0+00 0.00e+00 0.00e+00 2.32e+02
Br-84 0.00e+00 0.00e+00 3.13e+02 0.00e+00 0.00e+00 0.00e+00 1.64e-03
Br-85 0.00e+00 0.00e+00 1.28e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem/yr per uCi/ýubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam E1ectric Station
Pathway :-Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.35e+05 5.90e+04 0.00e+00 0,00e+00 0.00e+00, 1.66e+04
Rb-87 0.00e+00 7.89e+04 2.57e+04 0.00e+00 0.00e+00. 0.00e+00 2.30e+03
Rb-88 0.00e+00 3.87e+02 1.93e+02 0.00e+00 0.00e+00 0.00e+00 3.34e-09

Rb-89 0.00e+00 2.56e+02 1.70e+02 0.00e+00 0.00e+00 0.00e+00 9.28e-12
Sr-89 3.04e+05 0.00e+00 8.72e+03 0.00e+00 0.00e+00 1.40e+06 3.50e+05
Sr-90 2.87e+07 0.00e+00 5.77e+05 0.00e+00 0.00e+00 9.60e+06 7.22e+05

Sr-91 6.19e+01 0.00e+00 2.50e+00 0.00e+00 0.00e+00 3.65e+04 1.91e+05
Sr-92 6.74e+00 0.00e+00 2.91e-01 0.00e+00 0.00e+00 1.65e+04 4.30e+04
Y-90 2.09e+03 0.00e+00 5.61e+01 0.00e+00 0.00e+00 1.70e+05 5.06e+05

Y-91 4.62e+05 0.O0e+00 1.24e+04 O.O0e+00 0.00e+00 1,70e+06 3.85e+05
Y-91m 2.61e-01 0.00e+00 1.02e-02 0.00e+00 0.00e+00 1.92e+03 1.33e+00
Y-92 1.03e+01 0.00e+00' 3.02e-01 0.00e+00 O.0Oe+00 1.57e+04 7.35e+04

Y-93 9.44e+01 0.00e+00 2.61e+00 0.00e+00 0.00e+00 4.85e+04 4.22e+05
Zr-93. 4.18e+05 2.34e+04 1.10e+04 0.00e+00 8.88e+04 1.70e+05 1.21e+04
Zr-95 1.07e+05 3.44e+04 2.33e+04 0.00e+00 5.42e+04 1.77e+06 1.50e+05

Zr-97 9.68e+01 1*.96e+01 9.04e+00 0.00e+00 2.97e+01 7.87e+04 5.23e+05
Nb-93m 2.48e+05 8.08e+04 1.99e+04 0.00e+00 9.28e+04 2.49e+05 1.90e+04
Nb-95 1.41e+04 7.82e+03 4.21e+03 0.00e+00 7.74e+03 5.05e+05 1.04e+05

Nb-97 2.22e-01 5.62e-02 2.05e-02 0.00e+00 6.54e-02 2.40e+03 2.42e+02
Mo-93 o.0oe+oo 9.36e+03 2.54e+02 o.00e+oo 2.84e+03 4.09e+05 3.03e+04
Mo-99 0.00e+00 1.21e+02 2.30e+01 0.00e+00 2 .91e+02 9.12e+04 2.48e+05

Tc-I01 4.18e-05 6.02e-05 5.90e-04 0.00e+00 1.08e-03 3.99e+02 1.09e-1l
Tc-99 2.50e+02 3.71e+02 1.00e+02 0.00e+00 4.68e+03 8.08e+05 6.03e+04
Tc-99m 1.03e-03 2.91e-03 3.70e-02 0.00e+00 4.42e-02 7.64e+02 4.16e+03

Ru-103 1.53e+03 0.00e+00 6.58e+02 0.00e+00 5.83e+03 5.05e+05 1.10e+05
Ru-105 7.90e-01 0.00e+00 3.11e-01 0.00e+00 1.02e+00 1.10e+04 4.82e+04
Ru-106 6.91e+04 0.00e+00 8.72e+03 0.00e+00 1.34e+05 9.36e+06 9.12e+05

Rh-105 7.39e+00 5.38e+00 3.54e+00 0.00e+00 2.29e+01 1.93e+04 8.72e+04
Pd-107 0.00e+O0 6.62e+02 4.70e+01 0.00e+00 5.26e+03 7.58e+04 5.65e+03

.Pd-109 0.00e+00 3.70e+00 9.28e-01 0.00e+00 1.88e+01 1.48e+04 1.22e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R1

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney. Lung GI-LLI

Ag-ll0m 1.08e+04 1.00e+04 5.94e+03 0.00e+00 ý1.97e+04 4.63e+06 3.02e+05
Ag-ill 3.40e+02 1.42e+02 7.10e+01 0.00e+00 4.59e.+02 1.86e+05 2.23e+05
Cd-113m 0.00e+00 1.23e+06 3.98e+04 0.00e+00 1.37e+06 1.66e+06 1.27e+05

Cd-115m 0.00e+00 1.97e+05 6.36e+03 0.00e+00 1.58e+05 1.41e+06 3.84e+05
Sn-123 2.42e+05 5.34e+03 7.86e+03 4.54e+03 0.00e+00 2.30e+06 3.14e+05
Sn-125 9.28e+03 2.50e+02 5.62e+02 2.07e+02 0.00e+00 5.90e+05 5.45e+05

Sn-126 1,26e+06 3.34e+04 4.80e+04 9.84e+03 0.00e+00 9.36e+06 1.27e+05
Sb-124 3.12e+04 5.89e+02 1.24e+04 .7.55e+0l 0.00e+00 2.48e+06 4.06e+05
Sb-125 5.34e+04 5.95e+02 1.26e+04 5.40e+01 i0.00e+00 1.74e+O6 1.01e+05

Sb-126 3.60e+03 7.30e+01 1.30e+03 2.20e+01 0.00e+00 7.66e+05 4.8le+05
Sb-127 2.64e+02 5.78e+00 1.02e+02 3.18e+00 i0.00e+00 1.64e+05 3.02e+05
Te-125m 3,.42e+03 i.58e+03 4.67e+02 1.05e+03 i1.24e+04 3.14e+05 7.06e+04

Te-127 1.40e+00 6.42e-01 3.10e-01 1.06e+00 5.10e+00 6.51e+03 5.74e+04
Te-127m I.26e+04 5.77e+03 1.57e+03 3.29e+03 .4.58e4-04 9.60e+05 1.50e+05
Te-129 4.98e-02 2.39e-02 1.24e-02 3.90e-02 .. 87e-01 1.94e+03 1.57e+02

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

Te-129m 9.76e+03 4.67e+03 1.*58e+03 +3.44e+03. I3.66e+04 1.16e+06 3.83e+05
Te-131 I.ile-02 5.95e-03 3.59e-03 9.36e-03 4.37e-02 1.39e+03 1.84e+01
Te-131m 6.99e+01 4.36e+01 2.90e+01 5.50e+01 3.09e+02 1.46e+05 5.56e+05

Te-132 2.60e-+-02 2.15e+02 1.62e+02 1.90e+02, .46e+03 2.88e+05 5.10e+05
Te-133m 5.79e-02 4.32e-02 3.34e-02 5.02e-02 2.99e-01 4.41e+03 6.12e+01
Te-134 3.07e-02 2.58e-02 1.26e-02 2.75e-02 1.74e-01 3.47e+03 2.38e-01

1-129 1.98e+04 1.69e+04 5.53e+04 4.43e+07 ý.62e+04 0.00e+00 1.78e+03
1-130 4.58e+03 1.34e+04 5.28e+03 1.14e+06 P.09e+04 0.ooe+00 7.69e+03
1-131 2.52e+04 3.58e+04 2.05e+04 1.19e+07 ý.13e+04 0.00e+00 6.28e+03
--------------------------------------------- 4---------------------

1-132 1.16e+03 3.26e+03 1.16e+03 1.14e+05 5.18e+03 0.ooe+00 4.06e+02
1-133 8.64e+03 1.48e+04 4.52e+03 2.15e+06 2.58e+04 0.00e+00 8.88e+03
1-134 6.44e+02 1.73e+03 6.15e+02 2.98e+04 2.75e+03 0.00e+00 1.01e+00

1-135 2.68e+03 6.98e+03 2.57e+03 4.48e+05 ý.lle+04 0.00e+0O 5.25e+03
Cs-134 3.73e+05 8.48e+05 7.28e+05 0.00e+00 2.87e+05 9.76e+04 1.04e+04
Cs-134m 1.27e+02 2.56e+02 1.38e+02 0.0oe+O0 i.46e+02 2.34e+01. 6.34e+01

Conversion factors are in units of mrem/yr per uCi/¢ubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steamý Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.17e+05 1.03e+05 4.79e+04 0.00e+00 4.09e+04 1.26e+04 1.69e+03
Cs-136 3.90e+04 1.46e+05 1.lOe+05 0.00e+00 8.56e+04 1.20e+04; 1.17e+04
Cs-137 4.78e+05 6.21e+05 4.28e+05 0.00e+O0 2.22e+05 7.52e+04 8.40e+03

Cs-138 3.31e+02 6.21e+02 3.24e+02 o.O~e+00 4.80e+02 4.866+01 1.86e-03
Cs-139 2.05e+02 2.90e+02 1.lle+02 0.00e+00 2.44e+02 2.27e+01 4.39e-21
Ba-139 9.36e-01 6.66e-04 2.74e-02 0.00e+00' 6.22e-04 3.76e+03 8.96e+02

Ba-140 3.90e+04 4.90e+01 2.57e+03 0.00e+00 1.67e+01 1.27e+06 2.18e+05
Ba-141 1.00e-01 7.53e-05 3.36e-03 0.00e+00 7.00e-05 1.94e+03 1.16e-07
Ba-142 2.63e-02 2.70e-05 1.66e-03 0.00e+00 2.29e-05 1.19e+03 l..57e-16

La-140 3.44e+02 1.74e+02 4.58e+01 0.00e+00 0.00e+00 1.36e+05 4.58e+05
La-141 4.27e+00 1.33e+00 2.17e-01 O.00e+00 0.00e+00 1.06e+04 5.85e+04
La-142 6.83e-01 3.10e-01 7.72e-02 0.00e+00 0.00e+00 6.33e+03 2.11e+03

Ce-141 1.99e+04 1.35e+04 -1.53e+03 0.00e+00 6.26e+03 3.62e+05 1.20e+05
Ce-143 1.86e+02 -1.38e+02 1.53e+01 0.00e+00 6.08e+01 7.98e+04 2.26e+05
Ce-144 3.43e+06 1.43e+06 1.84e+05 0.O0e+00 8.48e+05 7.78e+06 8.16e+05

Pr-143 9.36e+03 3.75e+03 4.64e+02 0.O0e+00 2.16e+03 2.81e+05 2.00e+05
Pr-144 3.01e-02 1.25e-02 1.53e-03 0.00e+00 7.05e-03 1.02e+03 2.15e-08
Nd-147 5.27e+03 6.10e+03 3.65e+02 0.00e+00 3.56e+03 2.21e+05 1.73e+05

Pm-147 6.70e+05 6.30e+04 2.55e+04 0.00e+00 1.19e+05 5.28e+05 4.43e+04
Pm-148 3.07e+03 5.10e+02 2.56e+02 0.00e+00 9.60e+02 3.13e+05 4.64e+05
Pm-148m 7.86e+04 2.03e+04 1.55e+04 0.00e+00 3.08e+04 1.71e+06 3.34e+05

Pm-149 2.75e+02 3.90e+01 1.59e+01 0.00e+00 7.35e+01 5.77e+04 2.00e+05
Pm-151 6.80e+01 1.14e+01 5.77e+00 0.00e+00 2.04e+01 3.15e+04 1.60e+05
Sm-151 6.87e+05 1.18e+05 2.84e+04 0.00e+00 1.33e+05 3.56e+05 2.60e+04

Sm-153 1.36e+02 1.14e+02 8.32e+00 0.00e+00 3.67e+01 3.31e+04 1.26e+05
Eu-152 1.90e+06 4.33e+05 3.81e+05 0.00e+00 2.68e+06 2.74e+06 1.27e+05
Eu-154 5.92e+06 7.28e+05 5.18e+05 O.00e+00. 3.49e+06 4.67e+06 2.72e+05

Eu-155 8.08e+05 1.14e+05 7.37e+04 0.00e+00 5.27e+05 7.57e+05 4.76e+04
Eu-156 1.54e+04 1.18e+04 1.92e+03 0.00e+00 7.96e+03 6.85e+05 3.60e+05
Tb-160 1.77e+05 0.O0e+00 2.20e+04 0.00e+00 7.28e+04 1.54e+06 2.14e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.70e+06 8.40e+05 6.40e+05 0.00e+00 1.26e+06 3.15e-f06 1.27e+05
W-181 4.98e+01 1.62e+01 1.74e+00 0.00e+00 0.00e+00 1.37e+04 2.02e+03
W-185 1.56e+03 5.18e+02 5.45e+01 0.00e+00 0.00e+00 4.46e+05 '8.56e+04

W-187 8.48e+00 7.08e+00 2.48e+00 0.00e+00 0.00e+00 2.90e+04 1.55e+05
Pb-210 2.11e+08 5.38e+07 6.70e+06 0.00e+00 il.70e+08 2.10e+08 1.21e+04
Bi-210 1.85e+03 1.27e+04 1.06e+03 0.00e+00 11.54e+05 8.88e+06 2.36e+05

Po-210 3.18e+06 6.88e+06 7.66e+05 0.O0e+00 1O2.36e+07 2.51e+08 3.35e+05
Ra-223 1,44e+06 2.22e+03 2.88e+05 0.00e+00 ;6.28e+04 2.04e+08 2.27e+06
Ra-224 1.58e+05 3.82e+02 3.17e+04 0.00e+00 ;1.08e+04 7.02e+07 2.41e+06

Ra-225 2.40e+06 2.85e+03 4.79e+05 0.00e+00 -8.08e+04 2.34e+08 2.17e+06
Ra-226 1.00e+09 1.91e+04 7.31e+08 0.00e+O0 15.42e+05 9.36e+08 2.35e+06
Ra-228 3.53e+08 9.84e+03 3.82e+08 0.00e+00 2.78e+05 1.29e+09 4.00e+05

Ac-225 3.38e+06 4.66e+O6:..--2:.-27e+05 0.00e+00 5.30e+05_1.77e+08 2.02e+06
Ac-227 1.84e+10 2.44e+O9-'.o09e+09 0.00e+00 ;7.86e+08 1.93e+09 4.06e+05
Th-227 1.74e+06 3.14e+04 5.00e+04 0.00e+00 ii.78e+05 3.02e+08 2.67e+06

Th-228 1.60e+09 2.71e+07 5.42e+07 0.00e+00 1.51e+08 8.08e+09 2.79e+06
Th-229 1.21e+1l 3.47e+09 2.01e+09 0.00e+00 1.70e+10 2.90e+i0 3.86e+05
Th-230 1.83e+10 1.05e+09 5.09e+08 0.00e+00 5.12e+09 4.97e+09 2.98e+05

Th-232 2.05e+10 8.96e+08 7.23e+06 0.00e+00 4.38e+09 4.77e+09 2.54e+05
Th-234 1.30e+04 7.65e+02 3.76e+02 0.00e+00 4.33e+03. 1.51e+06 5.62e+05
Pa-23! 4.06e+10 1.53e+09 1.58e+09 0.00e+00 8.56e+09 4.60e+08 3.55e+05

Pa-23 3  9.68e+03 1.94e+03 1.67e+03 0.00e+00 7 .32e+03 2.82e+05 8.16e+04
U-232 4.11e+08 0.00e+00 2.93e+07 0.00e+00 4.45e+07 1.78e+09 3.37e+05
U-233 8.72e+07 0.O0e+00 5.28e+06 0.00e+00 2.03e+07 4.26e+08r 3.lle+05

U-234 8.32e+07 0.00e+00 5.17e+06 0.00e+00 1.99e+07 4.18e+08 3.05e+05
U-235 8.00e+07 0.00e+00 4.86e+06 0.00e+00 1.87e+07 3.92e*08 3.87e+05
U-236 8.00e+07 0.00e+00 4.96e+06 0.00e+00 1.91e+07 4.00e+08 2.86e+05

---------------------------------------- -----------------------
U-237 2.94e+02 0.00e+00 7.82e+01 0.00e+00 1.21e+03 8.16e+04 9.60e+04
U-238 7.66e+07 0.00e+00 4.54e+06 0.00e+00 I.74e+07. 3.66e+08 2.73e+05
Np-237 1.25e+10 8.00e+09 5.50e+08 0.00e+00 4.08e+09 4.18e+08 3.94e+05

Conversion factors are in units of mrem/yr per uCi/iubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors
J

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 2.37e+03 5.76e+02 3.69e+01 O.00e+O0 2.18e+O2 8.16e+04 1.70e+05
Np-239 2.30e+02 2.03e+02 1.24e+01 0.00e+00 7.00e+01 3.76e+04 1.19e+05
Pu-238 1.14e+10 7.77e+09 5.52e+08 O.00e+00 2.37e+009 -1.46e+09 3.62e+05

Pu-239 1.33e+10 8.56e+09 6.20e+08 0.00e+00 2.64e+09 1.386+09 3.30e+05
Pu-240 1.32e+10 8.56e+09 6.18e+08 0.00e+00 2.63e+09 1.38e+09 3.37e+05
Pu-241 2.74e+08 6.95e+07 1.03e+07 0.00e+00 4.74e+07 1.22e+06 6.92e+03

Pu-242 1.22e+10 8.24e+09 5.97e+08 0.00e+00 2.54e+09 1.32e+09 3.24e+05
Pu-244 1.43e+10 9.44e+09 6.83e+08 0.00e+00 2.91e+09 1.51e+09 4.82e+05
Am-241 1.34e+10 9.04e+09 5.37e+08 0.00e+00 4.03e+09 4.85e+08 3.68e+05

Am-242m 1.36e+10 8.48e+09 5.38e+08 0.00e+00 4.01e+09 1.95e+08 4.63e+05
Am-243 1.34e+10 8.80e+09 5.26e+08 0.00e+00 3.96e+09. 4.60e+08 4.32e+05
Cm-242 1.78e+08 1.42e+08 7.87e+06 0.00e+O0 3.58e+07 3.14e+08 3.93e+05

Cm-243 8.80e+09 6.09e+09 3.69e+08 0.00e+00 1.72e+09 5.05e+08 3.87e+05
Cm-244 6.70e+09 4.70e+09 2.81e+08 0.00e+00 1.31e+09 4.85e+08 3.74e+05
Cm-245 1.39e+10 9.12e+09 5.71e+O -8: O.00e+00 2.66e+09 4.68e+0K.-3'.49e+05-

Cm-246 l.38e+l0 9.12e+09 5.70e+08 0.00e+00 2.66e+09 4.77e+08 3.43e+05
Cm-247 1.34e+iO 8.96e+09 5.62e+08 0.00e+00 2.62e+09 4.68e+08 4.50e+05
Cm-248 1.12e+l1 7.41e+10 4.63e+09 0.00e+00 2.16ee+0 3.86e+09 7.2 7 e+06

Cf-252 4.34e+09 O.00e+O0 1.86e+08 0.00e+00 O.00e+00 1.59e+09 1..42e+06

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 7.25e+02 7.25e+02 7.25e+02 7.25e+02 7.25e+02 7.25e+02
Be-10 2.22e+06 3.46e+05 5.67e+04 0.00e+00 0.00e+00 3.07e+06 1.42e+05
C-14 2.60e+04 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03

N-13. 6.92e+01 6.92e+01 6.92e+01 .6.92e+01 6.92e+Ol 6.92e+01 6.92e+01
F-18 5.22e+03 0.00e+00 5.68e+02 0.00e+00 10.00e+00 0.00e+00 3.lle+02
Na-22 1.41e+05 1.41e+05 1.41e+05 1.41e+05 11.41e+05 .1.41e+05 1.41e+05

Na-24 1.38e+04 1.38e+04 1.38e+04 1.38e+04 !1.38e+04 1.38e+04 1.38e+04
P-32 1.89e+06 1.10e+05 7.16e+04 0.00e+00 10.00e+00' O.00e+00 9.28e+04
Ca-41 3.24e+05 0.00e+00 3.50e+04 0.00e+00 !0.00e+00 8.08e+08 2.42e+03

Sc-46 5.79e+05 1.13e+06 3.34e+05 0.00e+00 li.08e+06 0.00e+00 2.38e+05
Cr-51 0.00e+00 0.00e+00 .1.35e+02 7.50e+01 3.07e+01 2.10e+04 3.00e+03
Mn-54 0.00e+00 5.lle+04 8.40e+03 0.00e+00 l.27e+04 1.98e+06 6.68e+04

Mn-56 0.00e+00 1.70e+00 2.52e-01 O.00e+00 1i.79e+00 1.52e+04 5.74e±04
Fe-55 3.34e+04 2.38e+04 5.54e+03 0.00e+00 '0.00e+00 l.24e+05 6.39e+03
Fe-59 . 1.59e+04 3.70e+04 1-43e+04 0.00e+.00 0.00e+00 1.53e+06 1.78e+05

Co-57 0.00e+00 9.44e+02 9.20e+02 0.00e+00 0.00e+00 5.86e+05 3.14e+04
Co-58 0.00e+00 2.07e+03 2.78e+03 0.00e+00 O.00e+00 1.34e+06 9.52e+04
Co-60 0.00e+00 1.51e+04 1.98e+04 0.00e+00 .0.00e+00 8.72e+06+ 2.59e+05

Ni-59 4.35e+04' 1.62e+04 7.39e+03 0.00e÷00 - 0.00e+00 1.13e+05 5.18e+03
Ni-63 5.80e+05 4.34e+04 1.98e+04 0.00e+00 Q0.00e+00 3.07e+05 1.42e+04
Ni-65 2.18e+00 2.93e-01 1.27e-01 0.00e+00 10.00e+00 9.36e+03 3.67e+04

Cu-64 0.00e+00 2.03e+00 8.48e-01 0.00e+60 16.41e+00 i.lle+04 6.14e+04
Zn-65 3.86e+04 1.34e+05 6.24e+04 0.00e+00 18.64e+04 1.24e+06 4.66e+04
Zn-69 4.83e-02 9.20e-02 6.46e-03 0.00e+00 16.02e-02 1.58e+03 2.85e+02

Zn-69m 1.15e+01 2.71e+01 2.49e+00 0.00e+00 :1.65e+01 3.14e+04 1.71e+05
Se-79 0.00e+00 4.34e+03 6.97e+02 0.00e+00 6.50e+03 6.17e+05 2.82e+04
Br-82 0.00e+00 0.00e+00 1.82e+04 0.00e+00 0.00e+00 0.00e+00 O..00e+00

Br-83 O,0.0e+00 0.00e+00 3.44e+02 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 4.33e+02 0.00e+00 3.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 1.83e+01. 0.00e+00 ý0.00e+0 00 0.00e+00 0.00e+00

Conversion factors are in units of mrem/yr per uCi/Cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid- Kidney Lung GI-LLI

Rb-86 0.00e+00 1.90e+05 8.40e+04 O.00e+00 0.00e+00 0.00e+00 1.77e+04
Rb-87 0.00e+00 1.12e+05 3.66e+04 0.00e+00 0.00e+00 0.00e+00 2.44e+03
Rb-88 0.00e+00 5.46e+02 2.72e+02 0.00e+00 0.00e+00 0..00e+00 2.92e-05

Rb-89 0.00e+00 3.52e+02 2.33e+02 0.00e+00 0.00e+00 0.00e+00 3.38e-07
Sr-89 4.34e+05 0.00e+00 1.25e+04 0.00e+00 0.00e+00 2.42e+06 3.71e+05
Sr-90 *3.31e+07 0.00e+00 6.66e+05 0.00e+00 0.00e+00 1.65e+07 7.65e+05

Sr-91 8.80e+01 0.00e+00 3.51e+00 0.00e+00 0.00e+00 *6.07e+04 2.59e+05
Sr-92 9.52e+00 0.00e+00 4.06e-01 0.00e+00 0.00eA-00 2.74e+04 1.19e+05
Y-90 2.98e+03 0.00e+00 8.00e+01 0.00e+00 0.O0e+O0 2.93e+05 5.59e+05

Y-91 6.61e+05 0.00e+00 1.77e+04 0.00e+00 0.00e+00 2.94e+06 4.09e+05
Y-91m 3.70e-01 0.00e+00 1.42e-02 0.00e+00 0.00e+00 3.20e+03 3.02e+01
Y-92 1.47e+01 0.00e+O0 4.29e-01 0.00e+00 0.00e+00 2.68e+04 1.65e+05

Y-93 1.35e+02 0.00e+00 3.72e+00 0.00e+00 O.00e+00 8.32e+04 5.79e+05
Zr-93 5.46e+05 2.70e+04 1.47e+04 0.00e+00 9.28e+04 2.94e+05 1.28e+04
Zr-95 1.46e+05 4.58e+04 3.15e+04 0.00e+00 6.74e+04 2.69e+06 1.49e+05

Zr-97 1.38e+02 2.72e+01 1.26e+01 0.00e+00 4.12e+0l 1.30e+05 6.30e+05
Nb-93m 3.31e+05 1.09e+05 2.73e+04 0.00e+00 1.27e+05 4.29e+05 2.02e+04
Nb-95 1.86e+04 1.03e+04 5.66e+03 0.00e+00 1.00e+04 7.51e+05 9.68e+04

Nb-97 3.14e-01 7.78e-02 2.84e-02 O.00e+00 9.12e-02 3.93e+03 2.17e+03
Mo-93 0.00e+00 1.33e+04 3.62e+02 0.00e+00 4.05e+03 7.05e+05 3.19e+04
Mo-99 0.00e+00 1.69,e+02 3.22e+01 0.00e+00 4.lle+02 1.54e+05 2.69e+05

Tc-101 5.92e-05 8.40e-05 8.24e-04 0.00e+00 1.52e-03 6.67e+02 8.72e-07
<Tc-99 3.58e+02..5.26e+02 1.43e+02 0.00e+00 -&;68•e+03 1.39e+06 6.39e+04.,'.-.T. c "99m 1.38e-03 3.86e-03 4.99e-02 0.00e+00 5.76e-02 1.15e+03 6. 13e+,03

Ru-103 2.10e+03 0.00e+00 8.96e+02 0.00e+00 7.43e+03 7.83e+05 1.09e+05
Ru-105 1.12e+00 0.00e+00 4.34e-01 0.00e+00 1.41e+00 1.82e+04 9.04e+04
Ru-106 9.84e+04 0.00e+00 1.24e+04 0.00e+00 1.90e+05 1.61e+07 9.60e+05,

Rh-105 1.06e+ol 7.58e+00 4.99e+00 o.00e+O0 3.23e+01 3.27e+04 9.84e+04
Pd-107 0.00e+00 9.36e+02 6.71e+0l 0.00e+00 7.51e+03 1.30e+05 5.99e+03
Pd-109 O.O0e+00 5.25e+00 1.33e+00 0.00e+00 2.69e+01 2.55e+04 1.57e+05

Conversion factors are in units of mrem/yr. per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 1.38e+04 1.3'Ie+04 7,99e+03 0.00e+00 2.50e+04 6.75e+06 2.73e+05
Ag-ill 4.86e+02 2.02e+02 1.01e+02 0.00e+00 6.54e+02 3.20e+05 2.40e+05
Cd-113m 0.00e+00 1.74e+06 5.68e+04 0.00e+00 1.94e+06 2.87e+06 1.34e+05

Cd-115m 0.00e+0O0 2.78e+05 9.12e+03 0.00e+O0 :2.26e+05 2.42e+06 4.06e+05
Sn-123 3.45e+05 7.55e+03 1.12e+04 6.04e+03 :O.00e+00 3.97e+06 3.33e+05
Sn-125 1.33e+04 3.54e+02 7.99e+02 2.76e+02 0.00e+00 1.0le+06 5.83e+05

Sn-126 1.74e+06 4.31e+04 6.59e+04 1.14e+04 1O.00e+00 1.38e+07 1.34e+05
Sb-124 4.30e+04 7.94e+02 1.68e+04 9.76e+01 .0.00e+00 3.85e+06 3.98e+05
Sb-125 7 .38e+04 8.08e+02 1.72e+04 7 .04e+01 10.00e+00 2.74e+06 9.92e+04

Sb-126 4.95e+03 1.02e+02 1.78e+03 2.80e+01 0.00e+00 1.24e+06 4.81e+05
Sb-127 3.71e+02 7.94e+00 1.40e+02 4.17e+00 10.00e+00 2.65e+05 3.15e+05
Te-125mr 4.88e+03 2.24e+03 6.67e+02 1.40e+03 ý.00e+00 5.36e+05 7.50e+04

Te-127 2.01e+00 9.12e-01 4.42e-01 1.42e+00 17.28e+00 1.12e+04 8.08e+04
Te-127m 1.80e+04 8.16e+03 2.18e+03 4.38e+03 16.54e+04 1.66e+06 1.59e+05
Te-129 7.10e-02 3.38e-02 1.76e-02 5.18e-02 2.66e-01 3.30e+03 1.62e+03
--- --------------------------------------------- -------------------------
Te-129m 1.39e+04 6.58e+03 2.25e+03 4.58e+03 5.19e+04 1.98e+06 4.05e+05
Te-131 1.58e-02 8.32e-03 5.04e-03 1.24e-02 6.18e-02 2.34e+03 1.51e+01
Te-131m 9.B4e+0l 6.0le+01 4.02e+01 7.25e+01 4.(39e+02 2.38e+05 6.21e+05

Te-132 3.60e+02 2.90e+02 2.19e+02 2.46e+02 1.95e+03 4.49e+05 4.63e+05
Te-133m 8.08e-02 5.86e-02 4.57e-02 6.54e-02 4.06e-01 6.97e+03 9.84e+02
Te-134 4.25e-02 3.48e-02 2.91e-02 3.57e-02 -ý.33e-01 5.40e+03 1.10e+01

1-129 2.82e+04 2.35e+04 3.92e+04 2.93e+07 4.21e+04 0.00e+00 1.83e+03
1-130 6.24e+03 1.79e+04 7.17e+03 1.49e+06 ý.75e+04 0.00e+00 9.12e+03
1-131 3.54e+04 4.91e+04 .2.64e+04 1.46e+07 b.40e+04 0.00e+00 6.49e+03

1-132 1.59e+03 4.38e+03 1.58e+03 1.51e+05 6.92e+03 0.00e+00 1.27e+03
1-133 1.22e+04 2.05e+04 6.22e+03 2.92e+06 3.59e+04 0.00e+00 1.03e+04
1-134 8.88e+02 2.32e+03 8.40e+02 3.95e+04 9.66e+03 0.00e+00 2.04e+01

1-135 3.70e+03 9.44e+03 3.49e+03 6.21e+05 1.49e+04 0.00e+O0 6.95e+03
Cs-134 5.02e+05 1.13e+06 5.49e+05 0.00e+00 $.75e+05 1.46e+05 9.76e+03
Cs-134m 1.76e+02 3.48e+02 1.88e+02 0.00e+00 ý.03e+02 3.65e+01 1.62e+02

Conversion factors are in units of mrem/yr per uCi/ ubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ bose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.66e+05 1.46e+05 3.58e+04 0.00e+Oo 5.84e+04 2.16e+04 1.78e+03
Cs-136 5.15e+04 1.94e+05 1.37e+05 0.00e+00 l.lOe+05 1.78e+04 1.09e+04
Cs-137 6.70e+05 8.48e+05 3.lle+05 0.00e+OO 3.04e+05 1.21e+05 8.48e+03

Cs-138 4.66e+02 8.56e+02 4.46e+02 0.00e+00 6.62e+02 7.87e+01 2.70e-01
Cs-139 2.92e+02 4.10e+02 1.58e+02 0.00e+00 3.47e+02 3.89e+01 1.33e-13
Ba-139 1.34e+00 9.44e-04 3.90e-02 0.00e+00 8.88e-04 6.46e+03 6.45e+03

Ba-140 5.47e+04 6.70e+01 3.52e+03 0.00e+00 2.28e+01 2.03e+06 2.29e+05
Ba-141 1.42e-01 1.06e-04 4.74e-03 0.00e+00 9.84e-05 3.29e+03 7.46e-04
Ba-142 . 3.70e-.02 3.70e-05 2.27e-03 0.00e+00 3.14e-05 1.91e+03 4.79e-10

La-140 4.79e+02 2,36e+02 6.26e+01 0.00e+00 0.00e+00 2.14e+05 4.87e+05
La-141 6.10e+00 1.88e+00 3.10e-01 0.00e+00 0.00e+00 .. 85e+04 1.23e+05
La-142 9.60e-01 4.25e-01 1.06e-01 0.00e+00 0.00e+00 1.02e+04 1.20e+04

Ce-141 2.84e+04 1.90e+04 2.17e+03 0.00e+00 8.88e+03 6.14e+05 1.26e+05
Cez-143 2.66e+02 1.94e+02 2.16e+01 0.00e+00 8.64e+01 1.30e+05 2.55e+05
Ce-144 4.89e+06 2.02e+06 2.62e+05 0.00e+00 1.21e+06 1.34e+07 8.64e+05

Pr-143 1.34e+04 5.31e+03 6.62e+02 0.00e+00 3.09e+03 4.83e+05 2.14e+05
Pr-144 4.30e-02 1.76e-02 2.18e-03 0.00e+00 1.0le-02 1.75e+03 2.35e-04
Nd-147 7.86e+03 8.56e+03 5.13e+02 0.00e+00 5.02e+03 3.72e+05 1.82e+05

Pm-147 9.20e+05 8.80e+04 3.60e+04 0.O0e+00 1.68e+05 9.12e+05 4.70e+04
Pm-148 4.35e+03 7.10e+02 3.58e+02 0.00e+00 1.28e+03 5.22e+05 4.91e+05
Pm-148m i.06et05 2.68e+04 2.10e+04 0.O0e+00 4.06e+04 2.56e+06 3.28e+05

Pm-149 3.93e+02 5.51e+01 2.27e+01 o.ooe+00 1.05e+02 9.92e+04 2.23e+05
Pm-151 9.60e+01 1.59e+01 8.08e+OO 0.00e+00 2.86e+01 5,25e+04 1.82e+05
Sm-151 8.56e+05 1.68e+05 3.89e+04 0.00e+00 1.82e+05 6.14e+05 2.82e+04

Sm-153 1.94e+02 1.61e+02 1.18e+Ol' 0.00e+00 5.25e+01 5.69e+04 1.42e+05
Eu-152 2.37e+06 5.75e+05 5.04e+05 0.00e+00 2.67e+06 4.01e+06 1.08e+05
Eu-154 7.54e+06 9.84e+05 6.88e+05 0.00e+00 4.35e+06 7.30e+06 2.67e+05

Eu-155 1.60e+06 1.57e+05 9.68e+04 0.00e+00 6.12e+05 1.21e+07 4.78e+05
Eu-156 2.16e+04 1.62e+04 2.64e+03 0.00e+00. 1.09e+04 1.10e+06 3.65e+05
Tb-160 2.43e+05 0.00e+00 3.03e+04 0.00e+00 9.60e+04 2.38e+06 2.08e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.

UNT-005-014 Revision 301 Attachment 7.5 (10 of 24)
81



INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 3.52e+06 l.09e+06 7.90e+05 0.00e+00 1.60e+06 4.99e+06 1.34e+05
W-181 7.12e+01 2.30e+01 2.41e+00 0.00e+00 0.00e+00 2.36e+04 2.15e+03
W-185 2.22e+03 7.34e+02 7.78e+01 0.00e+00 O.00e+00 7.68e+05 9.12e+04

W-187 1.20e+01 9.76e+00 3.43e+00 0.00e+00 0.00e+00 4.74e+04 1.77e+05
Pb-210 2.47e+08 6.62e+07 8.56e+06 0.00e+00 2.36e+08 3.62e+08 1.28e+04
Bi-210 2.64e+03 1.81e+04 1.51e+03 0.00e+00 2.19e+05 1.53e+07 2.55e+05

Po-210 4.54e+06 9.76e+06 1.10e+06 0.00e+00 3.37e+07 4.33e+08 3.56e+05
Ra-223 2.06e+06 3.14e+03 4.11e+05 0.00e+00 8.96e+04 3.51e+08 2.43e+06
Ra-224 2.26e+05 5.42e+02 4.52e+04 0.00e+00 i.54e+04 1.21e+08 2.63e+06

Ra-225 3.42e+06 4.03e+03 6.85e+05 0.00e+00 *, 15e+05 4.03e+08 2.31e+06
Ra-226 1.06e+09 2.70e+04 7.90e+08 0.00e+00 '7.74e+05 1.62e+09 2.49e+06
Ra-228 4.27e+08 1.39e+04 4.70e+08 0.00e+00 ý.98e+05 2.22e+09 4.24e+05

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

Ac-225 4.83e+06 6.60e+06 3.25e+05 0.00e+00 7.58e+05 3.05e+08 2.16e+06
Ac-227 1.99e+i0 2.95e+09 i.18e+09 0.00e+00 8.56e+08 3.33e+09 4.30e+05
Th-227 2.47e+06 4.45e+04 7.14e+04•-0.00e+00 2.54e+05 5.20e+08 2.86e+06

Th-228 2.08e+09 3.50e+07 7.02e+07 0.00e+00 I.96'e+08 1.35e+10 2.96e+06
Th-229 1.23e+I1 3.55e+09 2.05e+09 0.00e+00 1.74e+10 4.19e+10 4.10e+05
Th-230 i..87e+10 1.07e+09 5.19e+08 0.00e+00 5.24e+09 7.18e+09 3.16e+05

Th-232 2.09e+10 9.12e+08 7.37e+06 0.00e+00 4.48e+09 6.88e+09 2.69e+05
Th-234 1.86e+04 .1.08e+03 5.37e+02 0.00e+00 6.18e+03 2.61e+06 5.99e+05
Pa-231 4.26e+10 1.60e+09 1.66e+09 0.00e+00 .896e+09 7.93e+08 3.77e+05

Pa-233 1.34e+04 2.59e+03 2.31e+03 0.00e+0o 9.76e+03 4.31e+05 8.00e+O4
U-232 5.85e+08 0,00e+00 4.18e+07 0.00e+00 6.35e+07 3.07e+09 3.57e+05
U-233 1.24e+08 0.00e+00 7.54e+06 0.00e+00 ý.90e+07 7.34e+08 3.30e+05

U-234 1.18e+08 0.00e+00* 7.38e+06 0.ooe+00 t.84e+07 7.19e+08 3.23e+05
U-235 1.14e+08 0.00e+00 6.94e+06 0.00e+00 t.67e+07 6.75e+08 4.10e+05
U-236 1.14e+08 .0.00e+00 7.09e+06 0.00e+00 .4.73e+07 6.90e+08 3.03e+05

U-237' 4.20e+02 0.00e+00 1.12e+02 0.00e+00 I.73e+03 1.41e+05 1.03e+05
0-238 1.09e+08 0.0Oe+00 6.48e+06 0.00e+00 2.50e+07 6.31e+08 2.90e+05
Np-237 1.31e+10 8.48e+09 5.77e+08 0.00e+00 4.28e+09 7.19e+08 4.18e+05

Conversion factors are in units of mrem/yr per uCi/pubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ria

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.38e+03 8.16e+02 5.27e+01 0.00e+00 3.10e+02 1.40e+05 1.90e+05
Np-239 3.38e4-02 2.88e+02 1.77e+01 0.00e+00 1.00e±02 6.49e+04 1.32e+05
Pu-238 1.20e+10 8.24e+09 5.78e+08 0.00e+00 2.48e+09 2.50e+09 3.83e+05
Pu-239 1.38e+I0 B.96e+09 6.44e+08 O.00e+OO 2.75e+09 2.34e+09 3.50e---05
Pu-240 1.38e+i0 8.96e+09 6.43e+08 0.00e+00 2.74e+09 2.34e+09 3.57e+05
Pu-241 2.99e+08 7.65e+07 1.12e+07 0.00e+00 5.18e+07 2.08e+06 7.34e+03

Pu-242 1.28e+10 8.64e+09 6.20e+08 0.00e+00 2.65e+09 2.26e+09 3.43e+05
Pu-244 1.50e+10 9.92e+09 7.10e+08 O.00e+00 3.03e+09 2.58e+09 5.11e+05
Am-241 1.42e+10 9.60e+09 5.68e+08 0.00e+00 4.26e+09 8.40e+08 3.90e+05

Am-242m 1.43e+10 9.04e+09 5.72e+08 0.00e+00 4.24e+09 3.37e+08 4.91e+05
Am-243 1.42e+10 9.36e+09 5.56e+08 0.00e+00 4.17e+09 7.93e+08 4.58e+05
Cm-242 2.54e+08 2.01e+08 1.13e+07 0.00e+00 5.12e+07 5.41e+08 4.17e+05

Cm-24"3 9.52e+09 6.64e+09 4.00e+08e 0.00e+00 1.87e+09 8.726+08 4.10e+05
Cm-244 7.35e+09 5.22e+09 3.10e+08 0.00e+00 1.45e+09 8.40e+08 3.97e+05
Cm-245 1.46e+10 9.76e+09 6.02e+08 0.00e+00 2.82e+09 '8.08e+08 3.70e+05

Cm-246 1.45e+10 9.76e+09 6.02e+08 0.00e+00 2.81e+09 8.24e+08 3.63e+05
Cm-247 1.42e+10 9.52e+09 5.93e+08 0.00e+00 2.77e+09 8.08P+08 4.78e+05
Cm-248 1.18e+1l 7.86e+10 4.89e+09 0.00e+00 2.28e+l0 6.66e+09 7.70e+06

Cf-252 5.73e+09 0.00e+00 2.46e+08 0.00e+00 0.00e+00 2.74e+09 1.51e+06

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway.: Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 6.40e+02 6.40e+02 6.40e+02 6.40e+02 6.40e+02 6.40e+02
Be-10 3.12e+06 3.64e+05 7.84e+04 O.00e+00 0.00e+00 2.74e+06 6.36e+04
C-14 3.59e+04 6.73e+03 6.73e+03 6.73e+03 6.73e+03 6.73e+03 6.73e+03

N-13 8.62e+01 8.62e+01 8.62e+01 8.62e+01 8.62e+01 8.62e+01 8.62e+01
F-18 6.96e+03 0.00e+00 6.84e+02 0.00e+00 0.00e+00 0.00e+00 1.25e+03
Na-22 1.63e+05 1.63e+05 1.63e+05 1.63e+05 1.63e+05 1.63e+05 1.63e+05

Na-24 1.61e+04 1.61e+04 1.61e+04 1.61e+04- 1.61e+04 1.61e+04 1.61e+04
P-32 2.60e+06 1.14e+05 9.88e+04 0.00e+00 0.00e+00. 0.00e+00 4.22e+04
Ca-41 2.61e+05 0.00e+00 2.85e+04 0.00e+00 0.00e+00 2.67e+08 1.09e+03

Sc-46 7.29e+05 9.99e+05 3.85e+05 0.00e+O0 8.84e+05 0.00e+00 9.06e+04
Cr-51 0.00e+00 0.00e+00 1.54e+02 8.55e+01 2.43e+01 1.70e+04 1.08e+03
Mn-54 0.00e+00 4.29e+04 9.51e+03 O.00e+00 1.00e+04 1.58e+06 2.29e+04

Mn-56 0.00e+00 1.66e+00 3.12e-01 0.00e+00 1.67e+00 1.31e+04 1.23e+05
Fe-55 4.74e+04 2.52e+04 7.77e+03 0.00e+00 O.00e+00 1.lle+05 2.87e+03
Fe-59 2.07e+04 3.34e+04 1.67e+04 0.00e+00 0.00e+00 1.27e+06 7.07e+04

Co-57 0.00e+00 9.03e+02 1.07e+03 0.00e+00 0.00e+00 5.07e+05 1.32e+04
Co-58 0.00e+00 1.77e+03 3.16e+03 0.00e+00 0.00e+00 1.lle+06 3.44e+04
Co-60 0.00e+00 1.31e+04 2.26e+04 0.00e+00 0.00e+00 7.07e÷06 9.62e+04

Ni-59 6.14e+04 1.73e+04 1.05e+04 0.00e+00 0.00e+00' 1.01e-05 2133e+03
Ni-63 8.21e+05 4.62e+04 2.80e+04 0.00e+00 b.00e+00 2.75e+05 6.33e+03
Ni-65 2.99e+00 2.96e-01 1.64e-01 0.00e+00 0.00e+00 8.18e+03 8.40e+04
-------------------------------------------- -----------------------
Cu-64 o.00e+00 1.99e+00 1.07e+00 0.00e+00 .03e+00 9.58e+03 3.67e+04
Zn-65 4.26e+04 1.13e+05 7.03e+04 0,00e+00 ;.14e+04 9.95e+05 1.63e+04
Zn-69 6.70e-02 9.66e-02 8.92e-03 0.00e+00 0.85e-02 1.42e+03 1.02e+04

Zn-69m 1.58e+01 2.69e+01 3.18e+00 0.00e+00 .. 56e+01 2.72e+04 1.00e+05
Se-79 0.00e+00 4.55e+03 9.62e+02 0.00e+00 6.33e+03 5.51e+05 1i27e+04
Br-82 0.00e+00 0.00e+00 2.09e+04 0.00e+00 6.00e+00 O.0e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 4.74e-ý-02 0.00e+00 .00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 5.48e+02 0.00e+00 .00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 2.53e+01 0.00e+00 -.00e+00 O.Oe+OO 0.00e+00

Conversion factors are in units of mrem/yr per uCi/bubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R1

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

\

Nuclide Organ Dose Conversion Factors

Bone Liver' T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.98e+05 1.14e+05 0.00e+00 0.00e+00 0.00e+00 7.99e+03
Rb-87 0.00e+00 1.17e+05 5.07e+04 0.00e+00 0.00e+00 0.00e+00 1.10e+03
Rb-88 0.00e+00 5.62e+02 3.66e+02 0.00e+00 0.00e+00 0.00e+00 1.72e+01

Rb-89 0.00e+00 3.45e+02 2.90e+02 0.00e+00 0.00e+00 0.00e+00 1.89e+00
Sr-89 5.99e+05 0.00e+00 1.72e+04 0.00e+00 0.00e+00 2.16e+06 1.67e+05
Sr-90 3.85e+07 0.00e+00 7.66e+05 0.00e+00 0.00e+00 1.48e+07 3.43e+05

Sr-91 1.21e+02 0.00e+00 4.59e+00 0.00e+00 0.00e+00 5.33e+04 1.74e+05
Sr-92 1.31e+01 o.O0e+oo 5,25e-01 0.00e+00 0.00e+00 2.40e+04 2.42e+05
Y-90 4..lle+03 0.00e+00 i.iie+02 0.00e+00 O.00e+00 2.62e+05 2.68e+05

Y-91 9.14e+05 0.00e+00 2.44e+04 0.00e+00 0.00e+00 2.63e+06 1.84e+05
Y-91m 5.07e-01 0.00e+00 1.84e-02 0.00e+00 0.00e+00 2.81e+03 1.72e+03
Y-92 2.03e+01 0.00e+00 5.81e-01 0.00e+00 0.00e+00 2.39e+04 2.39e+05

Y-93 1.86e+02 0.00e+00 5.11e+00 0.00e+00 0.00e+00 7.44e+04 3.88e+05
Zr-93- 7.66e+05 2.89e+04 2.05e+04 0.00e+00 l.lle+05 2.63e+05 5.44e+03
Zr-95 1.90e+05 4.18e+04 3.70e+04 0.00e+00 5.96e+04 2.23e+06 6.11e+04

Zr-97 1.88e+02 2.72e+01 1.60e+01 0.00e+00 3.88e+01 1.13e+05 3.51e+05
Nb-93m 4.70e+05 1.1 7 e+05 3.85e+04 0.00e+00 1.27e+05 3.85e+05 9.06e+03
Nb-95 2.35e+04 9.18e+03 6.55e+03 0.00e+00 8.62e+03 6.14e6+05 3.70e+04

Nb-97 4.29e-01 7.70e-02 3.60e-d2 0.00e+00 8.55e-02 3.42e+03 2.78e+04
Mo-93 0.00e+00 1.39e+04 5.00e+02 0.00e+00 3.92e+03 6.29e+05 1.40e+04
Mo-99 0.00e+00 1.72e+02 4.26e+01 0.00e+00 3.92e+02 1.35e+05 1.27e+05

Tc-101 8.10e-05- 8.51e-05 1.08e-03 0.00e+00 1.45e-03 5.85e+02 1.63e+01
Tc-99 4.96e+02 5.51e+02 1.98e+02 0.00e+00 6.48e+03 1.25e+06 2.87e+04
Tc-99m 1.78e-03 3.48e-03 5.77e-02 O.OOe4OO 5.07e-02 9.51e+02 4.81e+03

Ru-103 2.79e+03 0.00e+00 1.07e+03 0.00e+00 7.03e+03 6.62e+05 4.48e+04
Ru-105 1.53e+00 0.O0e+00 5.55e-01 O.00e+00 1.34e+00 1.59e+04 9.95e+04
Ru-106 1.36e+05 0.00e+00 1.69e+04 0.00e+00 1.84e+05 1.43e+07 4.29e+05

Rh-105 1.45e+01 7.77e+00 6.62e+00 0.00e+00 3.10e+01 2.89e+04 4.92e+04
Pd-107 0.00e+00 9.80e+02 9.29e+01 0.00e+00 7.29e+03 1.17e+05 2.69e+03

.Pd-109 0.00e+00 5.48e+00 1.83e+00 0.00e+00 2.61e+01 2.28e+04 9.58e+04

Conversion factors are in units of mrem/yr per uCi/cubic'meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 1.69e+04 1.14e+04 9.14e+03 0.00e+00 2.12e+04 5.48e+06 1.00e+05
Ag-ill 6.70e+02 2.10e+02 1.39e+02 0.00e+00 6.33e+02 2.86e+05 1.10e+05
Cd-113m 0.00e+00 1.82e+06 7.84e+04 0.00e+00 1.90e+06 2.57e+06 6.03e+04

Cd-115m 0.00e+00 2.92e+05 1.25e+04 0.0Oe+00 2.19e+05 2.17e+06 1.84e+05
Sn-123 4.77e+05 7.92e+03 1.55e+04 8.40e+03 0.00e+00 3.55e+06 1.50e+05
Sn-125 1.83e+04 3.68e+02 1.09e+03 3.81e+02 0.00e+00 8.99e+05 2.65e+05

Sn-126 2.31e+06 3.85e+04 8.73e+04 1.05e+04 b.00e+00 1.12e+07 6.03e+04
Sb-124 5.74e+04 7.40e+02 2.00e+04 1.26e+02 b.00e+00 3.24e+06 1.64e+05
Sb-125 9.84e+04 7.58e+02 2.07e+04 9.10e+01 0.00e+00 2.32e+06 4.03e+04

Sb-126 6.36e+03 9.69e+01 2.28e+03 3.70e+01 0.00e+00 1.06e+06 2.10e+05
Sb-127 5.03e+02 7.73e+00 1.74e+02 5.59e+00 O.00e+00 2.28e+05 1.41e+05
Te-125m 6.73e+03 2.33e+03 9.14e+02 1.92e+03 0.00e+00 4.77e+05 3.38e+04

Te-127 2.77e+00 9.51e-01 6.10e-01 1.96e+00 7.07e+00 1.00e+04 5.62e+04
Te-127m 2.49e+04 8.55e+03 3.02e+03 6.07e+03 6.36e+04 1.48e+06 7.14e+04
Te-129 9.77e-02 3.50e-02 2.38e-02 7.14e-02 2.57e-01 2.93e+03 2.55e+04

Te-129m 1.92e+04 6.84e+03 3.04e+03 6.33e+03 5.,03e+04 1.76e+06 1i82e+05
Te-131 2.17e-02 8.44e-03 6.59e-03 1.70e-02 5.88e-02 2.05e+03 1.33e+03
Te-131m 1.34e+02 5.92e+01. 5.07e+01 9.77e+01 4.00e+02 2.06e+05 3.08e+05

Te-132 4.81e+02 2.72e+02 2.63e+02 3.17e+02 1.77e+03 3.77e+05 1.38e+05
Te-133m 1.08e-01 5.59e-02 5.55e-02 8.58e-02 3.74e-01 5.92e+03 1.76e+04
Te-134 5.66e-02 3.26e-02 3.48e-02 .4.59e-02 2.11e-01 4.55e+03 1.80e+03

1-129 3.88e+04 2.37e+04 2.lle+04 1.58e+07 ?.00e+04 0.00e+00 7.96e+02
1-130 8.18e+03 1.64e+04 8.44e+03 1.85e+06 R.45e+04 0.00e+00. 5.11e+03
1-131 4.81e+04 4.81e+04 2.73e+04 1.62e+07 1.88e+04 0.00e+00 2.84e+03

1-132 2.12e+03 4.07e+03 1.88e+03 1.94e+05 6.25e+03 0.00e+00 3.20e+03
1-133 1.66e+04 2.03e+04 7.70e+03 3.85e+06 3.38e+04 0.00e+00 5.48e+03
1-134 1.17e+03 2.16e+03 9.95e+02 5.07e+04 3.30e+03 0.00e+00 9.55e+02

1-135 4.92e+03 8.73e+03 4.14e+03 7.92e+05 1.34e+04 0.OOe+00 4.44e+03
Cs-134 6.51e+05 1.Ole+06 2.25e+05 0.00e+00 3.30e+05 1.21e+05 3.85e+03
Cs-134m 2.34e+02 3.30e+02 2.26e+02 0.o0e+00 1.83e+02 3.09e+01 2.93e+02

Conversion factors are in units of mrem/yr per uCi/bubic meter.
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INHALATION PATHWAY DOSES DUE TO _ .
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

r

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 2.31e+05 1.53e+05 1.65e+04 0.00e+00 5.66e+04 1.93e+04 8.03e+02
Cs-136 6.51e+04 1.71e+05 1.16e+05 0.00e+00 9.55e+04 1.45e+04 4.18e+03
Cs-137 9.06e+05 8.25e+05 1.28e+05 0.00e+00 2.82e+05 1.04e+05 3.62e+03

Cs-138 6.33e+02 8.40e+02 5.55e+02 0.00e+00 6.22e+02 6.81e+01 2.70e+02
Cs-139 4.03e+02 4.26e+02 2.15e+02 0.00e+00 3.36e+02 3.46e+01 2.68e-02
Ba-139 1.84e+00 9.84e-04 5.36e-02 0.00e+00 8.62e-04 5.77e+03 5.77e+04

Ba-140 7.40e+04 6.48e+01 4.33e+03 0.00e+00 2.11e+01 1.74e+06 1.02e+05
Ba-141 1.96e-01 1.09e-04 6.36e-03 0.00e+00 9.4 7 e-05 2.92e+03 2.75e+02
Ba-142 5.00e-02 3.60e-05 2.79e-03 0.00e+00 2.91e-05 1.64e+03 2.74e+00

La-140 6ý.44e+02 2.25e+02 7.55e+01 0.00e+00 0.00e+00 1.83e+05 2.26e+05
La-141 8.44e+00 1.96e+00 4.26e-01 0.00e+00 O.O0e+00 1.66e+04 1.62e+05
La-142 1.30e+00 4.1le-01 1.29e-01 0.00e+00 0.00e+00 8.70e-03 7.58e+04

Ce-141 3.92e+04 1.95e+04 2.90e+03 0.00e+00 8.55e+03 5.44e+05 5.66e+04
Ce-143 3.66e+02 1.99e+02 2.87e+01 0.00e+00 8.36e+01 1.15e+05 1.27e+05
Ce-144 6.77e+06 2.12e+06 3.61e+05 o.ooe+00 1.17e+06 1.20e+07 3.88e+05

Pr-143 1.85e+04 5.55e+03 9.14e+02 0.00e+OO 3.00e+03 4.33e+05 9.73e+04
Pr-144 5.96e-02 1.85e-02 3.00e-03 0.00e+O0 9.77e-03 1.57e+03 1.97e+02
Nd-147 1.08e+04 8.73e+03 6.81e+02 0.00e+00 4.81e+03 3.28e+05 8.21e+04

Pm-147 1.30e+06 9.32e+04 5.03e+04 0.00e+00 1.65e+05 8.14e+05 2.11e+04
Pm-148 5i96e+03 7.18e+02 4.62e+02 O..00e+00 1.22e+03 4.59e-05 2.22e+05
Pm-148m 1.22e+05 2.42e+04 2.42e+04 0.00e+00 3.60e+04 2.12e+06 1.32e+05

Pm-149 - 5.44e+02 5.77e+01 3.13e+01 0.0Oe+Q0 1.02e+02 8.88e+04 1.08e+05
Pm-151 1.32e+02 1.60e+01 1.04e+01 .0.00e+00 2.72e+01 4.59e+04 9.25e+04
Sm-151 1.16e+06 1.76e'%05 5.51e+04 O.Oe+00 1.81e+05. 5.48e+05 1.27e+04

Sm-153 2.68e+02 1.67e+02 1.61e+01 o.00e+06 5.07e+01 5.07e+04 6.92e+04
Eu-152 2.75e+06 5.07e+05 5.96e+05 0.00e+00 2.12e+06 3.33e+06 4.22e+04
Eu-154 1.01e+07 9.21e+05 8.40e+05 0.00e+00 4.03e+06 6.14e+06 1.10e+05

Eu-155 2.0 7 e+06 1.50e+05 1.18e+05 0.00e+00 5.59e+05 1.03e+06 1.99e+05
Eu-156 2.92e+04 1.57e+04 3.24e+03 0.00e+00 1.01e+04 9.40e+05 1.57e+05
Tb-160 2.88e+05 0.00e+00 3.58e+04 .0.00e+00 8.58e+04 1.98e+06 8.44e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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. INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 4.96e+06 1.04e+06 8 . 7 7 e+ 0 5 0.00e+00 1.48e+06' 4.18e+06 6.03e+04
W-181 9.84e+01 2.4le+01 3.33e+00 0.00e+00 0.OOe+O0 2.11e+04 9.66e+02
W-185 3.07e+03 7.70e+02 1.08e+02 0.00e+00 0.00e+00 6.88e+05 4.lle+04

W-187 1.63e+01 9.66e+00 4.33e+00 0.00e+00 O.00e+00 4.11e+04 9.10e+04
Pb-210 2.97e+08 6.84e+07 1.18e+07 0.00e+00 2.33e+08 3.23e+08 5.74e+03
Bi-210 3.64e+03 1.89e+04 2.09e+03 0.00e+00 F.13e+05 1.37e+07 1.19e+05

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

Po-210 6.29e+06 1.02e+07 1.51e+06 0.00e+00 -3.27e+07 3.88e+08 1.60e+05
Ra-223 2.85e+06 3.29e+03 5.70e+05 0.00e+00 B.73e+04 3.14e+08 1.lle+06
Ra-224 3.12e+05 5.66e+02 6.25e+04 0.00e+00 i.50e+04 1.08e+08 1.24e+06

Ra-225 4.74e+06 4.22e+03 9.47e+05 0.00e+00 ..12e+05 3.60e+08 1.05e+06
Ra-226 8.66e+08 2.83e+04 7.,10e+08 0.00e+00 l.5le+05 1.44e+09 1.12e+06
Ra-228 5.51e+08 1.46e+04 6.22e+08 0.00e+00 b,.85e+O5 1.99e+09 1.90e+05

---------------------------------------------- h-----------------------------
Ac-225 6.70e*-06 6.92e+06 4.48e+05 0.00e+00 -O .36e&05. 2.7.3e+08 9.88e+05
Ac-227 1.84e+10 2.98e+09 1.14e+-N9 O.00e+00 6.55e+08 2.97e+09 1.93e+05
Th-227 -'.3.42e+06 4.66e+04 9.88e+04,',O.O.00e+00 R.47e+05 4.66e+08- 1.29e+06

Th-228 2.98e+09 3.85e+07 1.01e+08 0.00e+00 2.00e+08 1.24e+10 1.33e+06
Th-229 8.07e+10 2.12e+09 1.34e+09 0.00e+00 1.05e+10 4.00e+10 1.85e+05
Th-230 1.22e+i10 6.40e+08 3.40e+08 o.00e+O0 3.15e+09 6.84e+09 1.42e+05

Th-232 1.36e+10 5.44e+08 4.74e+06 0.00e+00 2.69e+09 6.55e+09 1.21e+05
Th-234 2.57e+04 1.14e+03 7.40e+02 0.00e+00 5.99e+03 2.33e+06 2.71e+05
Pa-231 3.19e+10 1.06e+09 1.27e+09 0.00e+00- 5.77e+09 7.10e+08 1.69e+05

Pa-233 1.53e+04 2.40e+03 -2.68e+03 0.00e+00 0.81e+03 3.61e+05 3.31e+04
U-232 8.10e+08 0.00e+00 5.77e+07 0.00e+00 6.18e+07 2.75e+09 1.60e+05
U-233 1.72e+08 0.00e+OO 1.04e+07 0.00e+00 2.82e+07 6.55e+08 1.48e+05

U-234 1.65e+08 0.00e+00 1.02e+07 0.00e+00 2.76e+07 6.44e+08 1.45e+05
U-235 1.58e+08 o.ooe+oo 9.58e+06 0.00e+00 2.59e+07 6.03e+08 1.84e+05
u-236 1.58e+08 o.ooe+oo 9.80e+06 O.O00e+OO 2.65e+07 6.18e+08 1.36e+05

U-237 5.8le+02 o.00e+OO 1.54e+02 0.00e+00 1.68e+03 1.26e+05 4.77e+04
U-238 1.51e+08 o.00e+OO 8.95e+06 0.00e+00 2.42e+07 5.66e+08 1.30e+05
Np-237 1.01e+10 5.99e+09 4.40e+08 0.00e+00 2.74e+09 6.44e+08 1.87e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 4.66e+03 8.51e+02 7.29e+01 0.00e+00 3.02e+02 1.25e+05 9.25e+04
Np-239 4.66e+02 3.01e+02 2.35e+0l 0.00e+00 9.73e+01 5.81e+04 6.40e+04
Pu-238 9.44e+09 5.92e+09 4.48e+08 0.00e+00 1.65e+09 2.25e+09 1.72e+05

Pu-239 1.03e+10 6.22e+09 4.74e+08 0.00e+00 1.77e+09 2.12e+09 1.57e+05
Pu-240 1.03e+10 6.22e+09 4.70e+08 0.00e+00 1.76e+09 2.11e+09 1.60e+05
Pu-241 2.94e+08 6.48e+07 1.08e+07 0.00e+00 4.07e+07 1.87e+06 3.29e+03

Pu-242 9.58e+09 5.99e+09 4.55e+08 0.00e+00 1.70e+09 2.04e+09 1.54e+05
Fu-244 1.12e+10 6.84e+09 5.22e+08 0.00e+00 1.95e+09 2.33e+09 2.29e+05
Am-241 1.10e+10 6.81e+09 4.59e+08 0.00e+00 2.82e+09 7.47e+08 1.75e+05

Am-242m 1.14e+10 6.51e+09 4.70e+08 0.00e+00 2.85e+09 3.01e+08 2.21e+05
Am-243 1.09e+10 6.59e+09 4.44e+08 0.00e+00 2.75e+09 7.10e.+08 2.05e+05
Cm-242 3.51e+08 2.10e+08 1.55e+07 0.00e+00 4.96e+07 4.85e+08 1.87e+05

Cm-243 8.58e+09 5.25e+09 3.68e+08 0.00e+00 1.38e+09 7.77e+08 1.84e+05

Cm-244 7.18e+0.9 4.37e+09 3.07e+08 0.00e+00 1.13e+09 7.47e+08 1.78e+05
Cm-245 1.13e+1O 6.81e+09 4.74e+08 O.00e4+00 1.86e+09 7.-22e+08 1.66e+05

Cm-246 1.12e+lO 6.81e+09 4.74e+08 0.00e+00 1.86e+09 7.36e+08 1.63e+05
Cm-247 1.09e+10 6.73e+09 4.66e+08 0.00e+00 1.83e+09 7.22e+08 2.15e+05
Cm-248 9.06e+10 5.55e+10 3.85e+09 0.00e+00 1.51e+10 5.96e+09 3.46e+06

Cf-252 8.07e+09 0.00e+00 3.45e+08 0.00e+00 0.00e+00 2.45e+09 6.81e+05

Conversion factors are in units of mrem/yr per uCi-/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 3.68e+02 3.68e+02 3.68e+02 3.68e+02 3.68e+02 3.68e+02
Be-10 1.33e+06 1.75e+05 3.71e+04 0.00e+00 0.00e+00 2.09e+0.6 2.42e+04
C-14 2.65e+04 5.31e+03 5.31e+03 5.31e+03 5.31e+03 5.31e+03 5.31e+03

N-13 6.15e+01 6,15e+01 6.15e+01 6.15e+01 6.15e+01 6.15e+01 6.15e+01
F-18 5.49e+03 0.00e+00 4.66e+02 0.00e+00 0.00e+00 0.00e+00 8.54e+02
Na-22 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05 lQ3e+05

Na-24 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04
P-32 2.03e+06 1.12e+05 7.74e+04 0.00e+00 0.00e+00 0.00e+00 1.61e+04
Ca-41 1.05e+05 o.ooe+oo 1.14e+04 0.00e+00 0.00e+00 9.72e+07 4.14e+02

Sc-46 5.25e+05 7.57e+05 2.37e+05 O.00e+00 4.98e+05 O.00e+00 3.07e+04
Cr-51 0.00e+O0 O.00e+00 8.95e+01 5.75e+01 1.32e+01 1.28e+04 3.57e+02
Mn-54 0.00e+00 2.53e+04 4.98e+03 0.00e+0o .4.98e+03 1.00e+06 7.06e+03

Mn-56 0.00e+00 1.54e+00 2.21e-01 0.00e+00 1.10e+00 1.25e+04 7.17e+04
Fe-55- 1.97e+04 1.176+04 3.33e+03 0.00e+00 0.O0e+00 8.69e+04 1.09e+03
Fe-59 1.36e+04 2.35e+04 9.48e+03 0.00e+00 O.00e+00 1.01e+06 2.48e-P04

Co-57 0.00e+00 6.51e+02 6.41e+02 0.00e+00 0.00e+00 3.79e+05 -4.86e+03
Co-58 0.O0e+00 1.22e+03 1.82e+03 0.00e+00 :0.O0e+00 7.77e+05 l.lle+04
Co-60 0.00e+00 8.02e+03 1.18e+04 0.00e+00 0.00e+00 4.51e+06 3.19e+04

Ni-59 2.53e+04 7.62e+03 4.34e+03 0.00e+00 0.00e+00 7.67e+04 8.88e+02
Ni-63 3.39e+05 2.04e+04 1.16e+04 0.00e+00 O.00e+00 2.09e+05 2.42e+03
Ni-65 2.39e+00 2.84e-01 1.23e-01 0.00e+00 0.00e+00 8.12e+03 5.01e+04

Cu-64 0.00e+00 1.88e+00 7.74e-01 0.00e+00 3.98e+00 . 9.0Qe+O03 1.50e+04
Zn-65 1.93e+04 6.26e+04 3.11e+04 0.00e+00 3.25e+04 6."47"e+06Y 5.14e+04
Zn-69 5.39e-02 9.67e-02 7.18e-03 o.ooe+00 4.02e-02 1.47e+03 1.32e+04

Zn-69m 1.26e+01 2.58e+01 2.34e+00 0.00e+00 .04e+O1 2.67e+04 4.09e+04
Se-79 0.00e+00 3.15e+03 5.88e+02 0.O0e+0O 3.46e+03 4.19e+05 4.84e+03
Br-82 0.00e+00 0.00e+00 1.33e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 3.81e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 4.00e+02 O.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 2.04e+01 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem/yr per uCi/tubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER-THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.90e+05 8.82e+04 O.00e+00 0.00e+00 0.00e+00 3.04e+03
Rb-87 0.00e+00 9.95e+04 3.70e+04 o.ooe+oo 0.00e+O0 0.00e+O0 4.19e+02
Rb-88 0.00e+00 5.57e+02 2.87e+02 0o.00e+00 0.00e+00 0.00e+00 3.39e+02

Rb-89 0.00e+00 3.21e+02 2.06e+02 0.00e+00 0.00e+00 0.00e+00 6.82e+01
Sr-89 3.98e+05 0.00e+00 1.14e+04 0.00e+00 0.00e+00 2.03e+06 6.40e+04
Sr-90 1.55e+07 0.00e+00 3.12e+05 0.00e+00 0.00e+00 1.12e+07 1.31e+05

Sr-91 9.56e+01 0.00e+00 3.46e+00 0.00e+00 0.00e+00 5.26e+04 7.34e+04
Sr-92 1.05e+01 0.00e+00 3.91e-01 0.00e+00 0.00e+00 2.38e+04 1.40e+05
Y-90 3.29e+03 0.00e+00 8.82e+01 0.00e+00 0.00e+00 2.69e+05 1.04e+05

Y-91 5.88e+05 O.00e+O0 1.57e+04 O.60e+O0 0.00e+00 2.45e+06 7.03e+04
Y-91m 4.07e-01 0.00e+00 1.39e-02 0.00e+00 0.00e+00 2.7.9e+03 2.35e+03
Y-92 1.64e+01 0.00e+00 4.61e-01 0.00e+00 0.00e+00 2.45e+04 1.27e+05

Y-93 1.50e+02, 0.00e+00 4.07e+00 0.00e+00 0.00e+00 7.64e+04 1.67e+05
Zr-93 3i14e+05 1..33e+04 8.65e+03,_Q.,O0e+00 4.47e+04 1.92e+05 j,+07e+03
Zr-95 1.15e+05 2.79e4-04 2.03e+04 0.00e+00 3.11e+04 l.75e+06 2.17e+04

Zr-97 1.50e+02 2.56e+C1 1.17e+01 0.00e+00 2.59e+01 1.10e+05 1.40e+05
Nb-93m 1.93e+05 5.03e+04 1.61e+04 0.00e+00 5.15e+04 2.93e+05 3.46e+03
Nb-95 1.57e+04 6.43e+03 3.78e+03 0.00e+00 4.72e+03 4.79e+05 1.27e+04

Nb-97 3.42e-01 7.29e-02 2.63e-02, 0.00e+00 5.70e-02 3.32e+03 2.69e+04
Mo-93 0.00e+00 9.04e+03 3.11e+02 0.00e+00 2.16e+03 4.76e+05 5.26e+03
Mo-99 0.00e+00 1.65e+02 3.23e+01 0.00e+00 2.65e+02 1.35e+05 4.87e+04

--- '------------- - -- -- -- -- -- -- --------- -- -- -- -- -- --
Tc-lO1 •[6. 5 te-5 8.23e-05 8.12e •/04' LOOe÷O0 9.79e-04 5 84: 02 8.44e+02 ,:,
Tc-99 1Z'•2 3e+02 3.75e+02..24e+ 0- *. 00e+00 3.49e+O,3-9,4,,.9,48e05' 1.09e+04

Tc-99m 1.40e-03 2.88e-03 3.72e-02 0.00e+00 3.11e-02 8.11e+02 2.03e+03

Ru-103 2.02e+03 0.00e+00 6.79e+02 0.O0e+00 4.24e+03 5.52e+05 1.61e+04
Ru-105 1.22e+00 000e+00 4.10e-01 0.00e+00 8.99e-01 1.57e+04 4,84e+04
Ru-106 8.68e+04 0.00e+00 1.09e+04 0.00e+00 1.07e+05 1.16e+07 1.64e+05

Rh-105 1.16e+01 7.57e+00 5.08e+00 0.00e+00 2.10e+01 2.91e+04 1.92e+04
Pd-107 0.00e+00 6.89e+02 5.75e+01 0.00e+00 3.85e+03 8.88e+04 1.03e+03
Pd-109 0.00e+00 5.49e+00 1.47e+00 0.00e+00 1.79e+01 .2.35e+04 3.99e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 9.98e+03 7.22e+03 5.00e+03 0.00e+O0 1.09e+04 3.67e+06 3.30e+04
Ag-ill 5.25e+02 2.03e+02 1.08e+02 0.00e+00 4.27e+02 2.88e+05 4.23e+04
Cd-ll3m 0.00e+00 9.34e+05 3.70e+04 0.00e+00 8.12e+05 1.96e+06 2.31e+04

Cd-115m 0.00e+00 2.42e+05 8.67e+03 0.00e+00 1.32e+05 2.06e+06 7.03e+04
Sn-123 2.93e+05 5.89e+03 1.02e+04 5.98e+03 0O.00e+00 3.lle+06 5.71e+04
Sn-125 1.41e+04 3.51e+02 8.40e+02 3.46e+02 !0.00e+00 9.00e+05 1.02e+05
-------------------------------------- i--------------~--------------
Sn-126 1.16e+06 2.02e+04 4.93e+04 5.38e+03 10.00e+00 6.90e+06 2.31e+04
Sb-124 3.79e+04 5.56e+02 1.20e+04 1.01e+02 !0.00e+00 2.65e+06 5.91e+04
Sb-125 5.17e+04 4.77e+02 1.09e+04 6.23e+01 O.00e+00 1.64e+06 1.47e+04

-----------------------L----------------- --------------

Sb-126 4.31e+03 8.41e+01 1.55e+03 3.29e+01 0.00e+00 9.63e+05 7.46e+04
Sb-127 3.95e+02 7.06e+00 1.23e+02 5.04e+00 0.00e+00 2.16e+05 5.29e+04
Te-125m 4.76e+.03 1.99e+03 6.58e+02 1.62e+03 b.00e+00 4.47e+05 1.29e+04
---- ----------------------------------------------------------------------
Te-127 2.23e+00 9;53e-01 4.89e-01 1.85e+00 4.86e+00 1.03e+04 2.44e+04
Te-127m 1.67e+04 6.90e+03 2.07e+03 4.87e+03 3.75e+04 1.31e+06 2.73e+04
Te-129 7.88e-02 3.47e-02 1.88e-02 6.75e-02 1.75e-01 3.00e+03 2.63e+04

Te-129m 1.41e+04 6.09e+03 2.23e+03 5.47e+03 3.18e+04 1.68e+06 6.90e+04
Te-131 1.74e-02 8.22e-03 5.00e-03 1.58e-02 3.99e-02 2.06e+03 8.22e+03
Te-131m 1.07e+02 5.50e+01 3.63e+01 8.93e+01 2.65e+02 1.99e+05 1.19e+05

Te-132 3.72e+02 2.37e+02 1.76e+02 2.79e+02 1.03e+03 3.40e+05 4.41e+04
Te-133m 8.58e-02 5.03e-02 3.84e-02 7.73e-02 2.41e-01 5.49e+03 2.23e+04
Te-134 4.45e-02. 2.86e-02 2.35e-02 4.0?e-02 34e-01 4.10e+03 .3.54e+03

I -1-291 3.02e+O0 -2-.23e+04 -1 -ir'.62e+04" 1.46'+07 k.63e+04 "O'OOeeO0 .2..97e+02
i-1430 6-36e+9-3' ' "39e+04 `5:ý'57+03 1.60e+06 .1.53e+04 66O66400 l.99e+03
1-131 3.79e+04 4.44e+04 1.96e+04 1.48e+07 5.18e+04 0.00e+00 1.06e+03

1-132 1.69e+03 3.54e+03 1.26e+03 1.69e+05 .95e+03 0.00e+00 1.90e+03
1-133 1.32e+04 1.92e+04 5.60e+03 3.56e+06 .24e+04 0.00e+00 2.16e+03
1-134 9.21e+02 1.88e+03 6.65e+02 4.45e+04 2.09e+03 0.00e+00 1.29e+03

1-135 3.86e+03 7.60e+03 2.77e+03 6.96e+05 . .47e+03 0.00e+00 1.83e+03
Cs-134 3.96e+05 7.03e+05 7.45e+04 0.00e+00 L.90e+05 7.97e+04 1.33e+03
Cs-134m 1.85e+02 2.94e+02 1.55e+02 0.00e+00 .19e+02 2.80e+01 1.62e+02

Conversion factors are in units of mrem/yr per uci/:ubicmeter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.40e+05 1.21e+05 6.62e+03 0.00e+00 3.61e+04 1.41e+04 3.05e+02
Cs-136 4.83e+04 1.35e+05 5.'29e+04 O.00e+00 5.64e+04 1.18e+04 1.43e+03
Cs-137 5.49e+05 6.12e+05 4.55e+04 0.00e+00 1.72e+05 7.13e+04 1.33e+03

Cs-138 5.05e+02 7.81e+02 3.98e+02 0.00e+00 4.10e+02 6.54e+01 8.76e+02
Cs-139 3.25e+02 4.24e+02 1.71e+02 0.00e+00 '2.31e+02 3.54e+01 1.86e+01
Ba-139 1.48e+00 9.84e-04 4.30e-02 0.00e+00 5.92e-04 5.95e+03 5.10e+04

Ba-140 5.60e+04 5.6Ee+01 2.90e+03 o.00e+oo 1.34e+01 1.60e+06 3.84e+04
Ba-141 1.57e-Oi 1.08e-04 4.97e-03 O.OOe+00 6.50e-05 2.97e+03 4.75e+03
Ba-142 3.98e-02 3.30e-05 1.96e-03 0.00e+00 1.90e-05 1.55e+03 6.93e+02

La-140 5.05e+02 2.00e+02 5.15e+01 0.00e+00 0.O0e+00 1.68e+05 8.48e+04
La-141 6.79e+00 1.96e+00 3.43e-01 0.00e+00 0.00e+00 1.71e+04. 8.34e+04
La-142 1.03e+00 3.77e-01 9.04e-02 0.00e+00 0.00e+00 8.22e+03 5.95e+04

Ce-141 2.77e+04 1.67e+04C 1.99e+03 0, 00e+00 5.25e+03 5.17e+05 2.16e+04
Ce-143 2.93e+02 1.93e+02 2.21e+01 0.00e+00 5.64e+01 1.16e+05 4.97e+04
Ce-144 3.19e+06 1.21e+06 1.76e+05 0.00e+00 5.38e+05 9.84ýe+06 1.48e+05

Pr-143 1.40e+04 5.24e+03 6.99e+02 0.00e+00 1.97e+03 4.33e+05 3.72e+04
Pr-144 4.79e-02 1.85e-02 2.41er03 0.00e+00 6.72e-03 1.61e+03 4.28e+03
Nd-147 7.94e+03 8.13e+03 5.00e+02 0.00e+00 3.15e+03 3.22e+05 3,12e+04

Pm-147 5.47e+05 4.30e+04 2.18e+04 0.00e+00 6.90e+04 6.37e+05 8.05e+03
Pm-148 4.68e+03 6.75e+02 3.42e+02 0.00e+00 8.06e+02 4.48e+05 8.46e+04
Pm-148m 7.00e+04 1.74e+04 1.39e+04 0.00e+00 2.03e+04 1.71e+06 4.72e+04

Pm-149 4.34e+02 5.71e+O1 2.49e+01 0.00e+00 6.94e+01 9.10e+04 4.21e+04
Pm-151 1.05e+02 1.54e+01' 7.77e+00 O.00e+OO .. 82e#Oi 4.55e+04 3.61e+04
Sm-151 4.73e+05. 9.03e+04 2.28e+04 0.00e+00 7.34e+04 4.17e+05 4.84e+03

Sm-153 2.14e+02 1.65e+02 1.27e+01 0.00e+00 3.46e+01 5.18e+04 2.70e+04
Eu-152 1.10e+06 2.48e+05 2.41e+05 0.00e+00 8.32e+05 2.07e+06 1.38e+04
Eu-154 4.14e+06 4.84e+05 3.43e+05 0.00e+00 1.60e+06 4.27e+06 3.98e+04

Eu-155 8.36e+05 8.Ole+04 4.84e+04 0.00e+00 ý.2.21e+05 7.28e+05 7.27e+04
Eu-156 2.18e+04 1.34e+04 2.16e+03 0.00e+00 6.27e+03 8.57e+05 5.80e+04
Tb-160 1.57e+05 0.00e+00 1.96e+04 0.00e+00 4.48e+04 1.55e+06 3.00e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUETO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station.
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.03e+06 4.30e+05 3.51e+05 0.00e+00 5.91e+05 2.87e+06 2.31e+04
W-181 6.80e+01 2.04e+01 2.34e+00 0.00e+00 0.00e+O0 1.86e+04 3.68e+02
W-185 2.20e+03 6.76e+02 7.81e+01 0.00e+00 O.00e+00 6.27e+05 1.57e+04

W-187 1.30e+01 9.02e+00 3.12e+00 0.00e+00 0.00e+00 3.96e+04 3.56e+04
Pb-210 1.21e+08 2.83e+07 4.80e+06 0.06e+00 9.59e+07 2.46e+08 2.20e+03
Bi-210 2.88e+03 1.86e+04 1.65e+03 0.00e+00 1.44e+05 1.39e+07 4.58e+04

Po-210 4.17e+06 7.88e+06 9.97e+05 0.00e+00 1.82e+07 3.36e+08 6.10e+04
Ra-223 2.18e+06 3.16e+03 4.37e+05 0.00e+00 ;5.82e+04 3.15e+08 4.26e+05
Ra-224 2.48e+05 5;60e+02 4.96e+04 0.00e+00 1.02e+04 1.lle+08 4.79e+05
--------------------------------------------- ----------------------

Ra-225 3.60e+06 4.03e+03 7.18e+05 0.00e+00 :7.43e+04 3.60e+08 4.02e+05
Ra-226 3.47e+08 2.04e+04 2.87e+08 0.00e+00 '4.12e+05 1.10e+09. 4.27e+05
Ra-228 2.24e+08 1.07e+04 2.52e+08 0.00e+00 2.14e+05 1.53e+09 7.27e+04

Ad125-.:c 5.17e+ 6 6.61e+06 3.47e+05, .0.O0e+00V 4,.89e+05 2.74e+08. 3.79e+05
Ac-227, 4 1,e+09 l..23e+09 4.59e+08o 0.00e+00 2.6.e+08 2.27e+O9 7.38e+04

Th-227 2,55e+06 4.24e+04 7.34e+04 0.00e+00 !1.58e+05 4.58e+08 4.94e+05
---------------------------------------- -------------

Th-228 1.18e+09 1.54e+07 4.00e+07 0.00e+00 7.85e+07 6.51e+09 5.07e+05
Th-229 3.19e+10 8.32e+08 5.33e+08 0,.00e+00 i.30e+09 1.78e+10 7.03e+04
Th-230 4.84e+09 2.51e+08 1.35e+08 0.00e+00 11.23e+09 3.05e+09 .5.42e+04

Th-232 5.40e+09. 2.14e+08 3.21e+06 0.00e+00 1.06e+09 2.93e+09 4.61e+04
Th-234 1.86e+04 1.00e+03 5.38e+02 0.00e+00 3.78e+03 2.27e+06 1.04e+05
Pa-231 1.27e+10 4.20e+08 5.07e+08 0.00e+00 .27e+09 5.39e+08 6.45e+04

- - --- - - - - - - - - - - - - - - - - - - - - --- --- --- . . . . . . -- --- ---- - - - -
..Pa-233 9.58e+03 1.85e+03 1..67e+03 0.00e+00 5\'.,5e+03 3.07e+05 1.27e+04

O•232 3.60e+08 0.O0e+00 '2.98e+07 0.00e+00 3 .36e+07 2.09e+09 6.10e+04
U-233 7.62e+07 0.00e+00 5.36e+06 0.00e+00 1.53e+07 4.98e+08 5.64e+04

U-234 7.31e+07 0.00e+00 5.25e+06 O.00e+00 1.50e+07 4.89e+08 5.53e+04
U-235 7.01e+07 0.00e+00 4.93e+06 0.00e+oo 1.41e+07 4.59e+08 7.03e+04
U-236 7.01e+07 0.00e+00 5.04e+06 0.00e+00 1. 4 4 e+0 7  4.69e+08 5.19e+04

U-237 4.55e+02 0.00e+00 1.21e+02 0.00e+00 1.13e+03 1.28e+05 1.83e+04
U-238 6.71e+07 0.00e+00 4.61e+06 0.00e+00 I.32e+07 4.28e+08 4.96e+04
Np-237 4.03e+09 2.39e+09 1.76e+08 0.00e+00 ji.08e+09 4.89e+08 7.14e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.74e+03 8.47e+02 5.82e+01 0.00 e+00 2.06e+02 1.29e+,05 3.61e+04
Np-239 3.71e+02 2.98e+02 1.8.8e+01 0.00e+00 6.62e+01 5.95e+04 2.49e+04
Pu-238 3.77e+09 2.35e+09 1.78e+08 0.00e+00 6.50e+08 1.26e+09 6.57e+04

Pu-239 4.10e+09 2.46e+09 1.88e+08 o.ooe+oo 6.93e+08 1.19e+09 5.99e+04
Pu-240 4.10e+09 2.45e+09 1.88e+08 0.00e+00 6.92e+08 1.19e+09 6.10e+04
Pu-241 1.16e+08 2.59e+07 4.35e+06 0.00e+00 1.61e+07 1.07e+06 1.26e+03

Pu-242 3.81e+09 2.37e+09 1.81e+08 0.00e+00 6.68e+08 1.14e+09 5.88e+04
Pu-244 4.44e+09 2.72e+09 2.07e+08 o.ooe+oo 7.64e+08 1.31e+09 8.76e+04
Am-241 4.41e+09 2.73e+09 1.83e+08 O.00e+00 l.lle+09 5.68e+08 6.69e+04

Am-242m 4.55e+09 2.60e+09 1.89e+08 O.00e+00 1.12e+09 2.30e+08 8.41e+04
Am-243 "4.34e+09 2.63e+09 1.78e+08 0.00e+00 1.08e+09 5.39e+08 7.84e+04
Cm-242 1.79e+08 1.21e+08 7.98e+06 O.00e+00 2.37e+07. 4.16e+08 7.14e+04

Cm-243 3.46e+09 2.-1-3e+09 i.48e+08 O.00e+Q0 5.47e+08 5.94e+08 7 .03e+04
Cm-244 2.90e+09 1.78e+09 1.24e+08 0.00e+00 4.49e+08 5.71e+08 6.80e+04
Cm-245 4.51e+09 2.74e+09 1.90e±08 .0.00e+00 7.32e+08 5.49e+08 6.34e+04

Cm-246 4.48e-+09 2.74e+09 1.90e+08 0.00e+00 7.32e+08 5.59e+08 6.23e+04
Cm-247 4.35e+09 2.70e+09 1.86e+08 0.00e+00 7.21e+08 5.49e+08 8.19e+04
Cm-248 3.61e+10 2.23e+10 1.5 4e+09 0.00e+00 5.94e+09 4.52e+09 1.32e+06

Cf-252 3.32e+09 0.00e+00 1.41e+08 0.00e+00 0.00e+00 1.92e+09 2.59e+05

Conversion factors are in units'of mrem/yr per uCi/cubic meter.
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE.GASES, Ri

Ri factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors

T. Body Skin

H-3 0.00e+00 0.00e+00
Be-10 0.00e+00 0.00e+00
C-14 0.00e+00 0.00e+00

N-13 4.02e+04 4.66e+04
F-18 3.96e+05 4.66e+05
Na-22 1.14e+10 1.28e+10

Na-24 1.19e+07 1.39e+07
P-32 0.00e+00 0.00e+00
Ca-41 9.89e+09 1.16e+10

Sc-46 8.33e+08 9.61e+08
Cr-51 4.66e+06 5.51e+06
Mn-54 1.39e+09 1.63e+09

Mn-56 9.02e+05 1.07e+06
Fe-55 0.00e+00 0.00e+00
Fe-59 2.73e+08 3.21e+08

Co-57 1.88e+08 2.06e+08
Co-58 3.79e+08 4.44e+08
Co-60 2.15e+10 2.53e+10

Ni-59 0.00e+00 0.00e+00
Ni-63 0.00e+00 0.00e+00
Ni-65 2.97e+05 3.45e+05

- ,Cu-64 6.07e+05 .6.88.e+05
Zn-65 7.47e+08 8.59e+08
Zn-69 0.00e+00 0.00e+00

Zn-69m 1.27e+06 1.49e+06
Se-79 0.00e+OO 0.00e+00
Br-82 2.13e+07 2.47e+07

Br-83 4.87e+03 7.08e+03
Br-84 2.03e+05 2.36e+05
Br-85 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mr•m/yr per uCi/sec..
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, RP

Ri factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors

T. Body Skin

Rb-86 8.99e+06 1.03e+07
Rb-87 0.00e+00 0.00e+00
Rb-88 3.31e+04 3.78e+04

Rb-89 1.23e+05 1.48e+05
Sr-89 2.16e+04 2.51e+04
Sr-90 0.00e+00 0.00e+00

Sr-91 2.15e+06 2.51e+06
Sr-92 7.77e+05 8.63e+05
Y-90 4.49e+03 5.31e+03

Y-91 1.07e+06 1.21e+06
Y-91m 1.00e+05 1.16e+05
Y-92 1.B0e+05 2.14e+05

Y-93 1.83e+05 2.51e+05
Zr-93 0.00e+00 0.00e+00
Zr-95 2.45e+08 2.84e+08

Zr-97 2.96e+06 3.44e+06
Nb-93m 1.66e+06 2.03e+08
Nb-95 1.37e+08 1.61e+08

Nb-97 1.80e+05 2.12e+05
Mo-93 6.63e+07 2.70e+09
Mo-99 3.99e+06 4.63e+06

Tc-101 2.04e+04 2.26e+04
Tc-99 0.00e+00 0.00e+00
Tc-99m 1.84e+05 2.11e+05

Ru-103 1.08e+08 1.26e+08
Ru-105 6.36e+05 7.21e+05
Ru-106 4.22e+08 5.07e+08

Rh-105 7.42e+05 8.65e+05
Pd-107 0.00e+00 0.00e+00
Pd-109 1.50e+04 1.72e+04

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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. GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for all' age groups by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors

T. Body Skin

Ag-lr0m 3.44e+09. 4.01e+09
Ag-lll 1.02e+06 1.20e+06
Cd-ll3m 4.77e+06 5.39e+06

Cd-115m 0.00e+00 O.00e+00
Sn-123 0.00e+00 6.37e+09
Sn-125 4.19e+06 4.85e+06

Sn-126 2.61e+10 2.90e+10
Sb-124 5.98e+08 6.90e+08
Sb-125 2.34e+09 2.64e+09

Sb-126 8.50e+07 9.55e+07
Sb-127 1.69e+07 1.95e+07
Te-125m 1.55e+06 2.13e+06

Te-127 2.98e+03 3.28e+03
Te-127m 9.16e+04 1.08e+05
Te-129' 2.62e+04 3.10e+04

Te-129m 1.98e+07 2.31e+07
Te-131 2.92e+04 3.45e+07
Te-131m 8.03e+06 9.46e+06

Te-132 4.23e+06 4.98e+06
Te-133m 4.41e+05 5.00e+05
Te-134 2.22e+04 2.66e+04

1-129 1.31e+09 2.18e+09
1-130 5.5ie+06 6.69e+06
1-131 1.72e+07 2.09e+07

1-132 1.25e+06 1.46e+06
1-133 2.45e+06 2.98e+06
1-134 4.47e+05 5.30e+05

1-135 2.53e+06 2.95e+06
Cs-134 6.86e+09 8.00e+09
Cs-134m 5.73e+04 6.74e+04

Conversion 'factors are in units of square meter-mrdm/yr per uCi/sec.
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors

T. Body Skin

Cs-135 0.00e+00 0.00e+00
Cs-136 1.51e+08 1.71e+08
Cs-137 1.03e+10 1.20e+10

Cs-138 3.59e+05 4.10e+05
Cs-139 3.14e+04 3.59e+04
Ba-139 1.06e+05 1.19e+05

Ba-140 2.05e+07 2.35e+07
Ba-141 4.17e+04 4.75e+04
Ba-142 4.49e+04 5.11e+04

La-140 1.92e+07 2.18e+07
La-141 3.13e+04 3.50e+04
La-142 7.60e+05 9.ile+05

Ce-141. 1-37e+.07 1.54e+07
Ce-143''.2 31e+06 -. 2.63e+06
Ce-144 6.95e+07 8.04e+07

Pr-143 0.00e+00 0.00e+00
Pr-144 1.83e+03 2.lle+03
Nd-147 8.39e+06 1.01e+07

Pm-147 0.00e-00 0.00e+00
Pm-148 1.89e+07 2.18e+07
Pm-148m 4.45e+08 2.58e+09

Pm-149 4.22e+04 4.90e+04
Pm-151 198e+06 2.07e+06
Sm-151 1.32e+08 5.76e+08

Sm-153 4.02e+05 4.47e+05
Eu-152 1.46e+10 1.69e+10
Eu-154 2.19e+10 2.53e+10

Eu-155 1.91e+08 2.17e+08
Eu-156 8.83e+07 1.01e+08
Tb-160 4.74e+08 5.51e+08

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN.NOBLE GASES, Ri

Ri factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors

T. Body Skin

Ho-166m 2.57e+10 2.89e+10
W-181 1.94e+05 2.59e+05
W-185 0.00e+00 0.00e+00

W-187 2.35e+06 2.73e+06
Pb-210 2.95e+07 3.86e+07
Bi-210 0.00e+00 0.00e+00

Po-210 5.70e+03 6.54e+03
Ra-223 1.31e+07 1.57e+07
Ra-224 2.49e+07 2.80e+07

Ra-225 9.50e+05 1.36e+06
Ra-226 1.85e+10 2.14e+10
Ra-228 1.61e+10 1.88e+10

Ac-225 1.22e+07 1.38e+07
Ac-227 4.6le+09 5.54e+09
Th-227 7.21e+06 8.91e+06

Th-228 4.72e+09 5.31e+09
Th-229 6.38e+09 7.83e+09
Th-230 1.89e+i0 2.18e+10

Th-232 8.70e+09 1.16e+10
Th-234 2.03e+06 2.39e+06
Pa-231 6.38e+09 7.83e+09

Pa-233 2.72e+07 3.14e+07
U-232 7.00e+06 7.27e+07
U-233 6.67e+09 8.12e+09

,U-234 1.83e+06 4.61e+08
U-235 9.28e+09 1.16e+10
U-236 6.09e+04 5.22e+07

U-237 5.16e+06 6.71e+06
U-238 3.19e+08 4.35e+08
Np-237 4.06e+09 4.64e+09

Conversion factors are in units of square meter-mrdm/yr per uCi/sec.
T--
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors

T. Body Skin

Np-238 4.54e+06 5.19e+06
Np-239 1.71e+06 1.98e+06
Pu-238 3.56e+06 4.92e+07

Pu-239 2.29e+06 2.23e+07
Pu-240 3.77e+06 5.22e+07
Pu-241 9.66e+06 1.43e+07

Pu-242 3.19e+06 4.64e+07
Pu-244 2.60e+09 2.79e+09
Am-241 1.98e+08 2.86e+08

Am-242m 7.29e+07 5.05e+08
Am-243 3.77e+09 4.35e+09
Cm-242 6.85e+05 2.87e+06

Cm-243 5.59e+09 7.05e+09
Cm-244 6.40e+06 3.97e+07
Cm-245 2.75e+09 3.48e+09

Cm-246 2.90e+06 4.35e+07
Cm-247 6.38e+09 7.54e+09
Cm-248 1.98e+10 1.52e+10

Cf-252 4.46e+10 4.87e+10

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 4.35e+02 4.35e+02 4.35e+02 4.35e+02 4.35e+02 4.35e+02
Be-10 2.46e+06 3.79e+05 6.14e+04 0.00e+00 2.87e+05 0.00e+00 2.07e+07
C-14 2.63e+08 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+OO O.G0e+00 0.00e+00 0.0Oe+00
F-18 4.65e-03 0.00e+00 5.15e-04 0.00e+0 000 0.00e+00 1.38e-04
Na-22 5.29e+09 5.29e+09 5.29e+09 5.29e+09 5.29e+09 5.29e+09 5.29e+09

Na-24 2.44e+06 2.44e+06 2.44e+06 2.44e+06 i2.44e+06 2.44e+06 2.44e+06
P-32 1.71e+1O 1.06e+09 6.61e+08 O.OOe+O0 :O.OOe+O0 O.OOe+O0 1.92e+09
Ca-41 1.14e+lO O.OOe+O0 1.24e+09 O.OOe+O0 IO.OOe+O0 O.OOe+O0 1.14e+07

Sc-46 1.79e+02 3.48e+02 1.Ole+02 O.OOe+O0 '3.25e+02 O.OOe+O0 1.70e+06
Cr-51 O.OOe+O0 O.Oe+O0 2.86e+04 1.71e+04 6.30e+03 3.79e+04 7.19e+06
Mn-54 O.OOe+O0 8.41e+06 1.61e+06 O.OOe+O0 .2.50e+06 O.OOe+O0 2.58e+07

Mn-56 .. ;.00o00 4.1!WQ3-7.:t.37e-04,, 0.O@e+O0- 5.27e0O3', 0-00e+00Ol.33e701
Fe-55 2.51e+07 1 73 O+06'b>4.5e+06 0.b. 00e+0 .o.et0+ .9686+O06- 9- 95e 'O66
Fe-59 2.97e+07 6.98e+07 2.68e+07 0.00e+00 0.00e+00 1.95e+07 2.33e+08

Co-57 0.00e+00 1.28e+06 2.13e+06 0.00e+00 :0.00e+00 0.00e+00 3.25e+07
Co-58 0.00e+00 4.71e+06 1.06e+07 0.00e+00 :0.00e+00 0.00e+00 9.55e+07
Co-60 0.00e+00 1.64e+07 3.62e+07 0.00e+00 0.00e+00 0.00e+00 3.08e+08

Ni-59 5.05e+08 1.73e+08 8.44e+07 0.00e+00 0.00e+00 0.00e+00 3.57e+07
Ni-63 6.73e+09 4.66e+08 2.26e+08 0.00e+00 0.00e+00 0.00e+00 9.73e+07
Ni-65 3.76e-01 4.88e-02 2[23e-02 0.00e+00 0.00e+00 0.00e+00. 1.24e+00

Cu-64 0.00e+00 2.,39e+04 1.12e+04 0.00e+00 6.03e+04 0.00e+00 2.04e+06
Zn-65 1.37e+09 4.37e+09 1.97e+09 0.00e+00 2.92e÷09 0.00e+00 2.75e+09
Zn-69 2.18e712 .4.17e-12 2.90e-13 0.00e+00 2.71e-12 0.00e+00 6.26e-13

Zn-69m 1.81e+05 4.35e+05 3.98e+04 0.00e+00 2.64e+05 0.00e+00 2.66e+07
Se-79 0.00e+00 9.15e+08 1.53e+08 0.00e+00 1.58e+09 0.00e+00 1.87e+08
Br-82 0.00e+00 0.00e+00 3.23e+07 0.00e+00 0.00e+00 O.00e+00 3.70e+07

Br-83 0.00e+O0 0.O0e+00 9.87e-02 0.00e+00 0.00e+00 o.00e+00 1.42e-01
Br-84 0.00e+00 0.00e+00 1.73e-23 0.00e+00 0.00e+00 0.00e+00 1.36e-28
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mr~m/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr •er uCi/cubic meter.

UNT-005-014 Revision 301 Attachment 7.7 (1 of 24)
102



COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.59e+09 1.21e+09 0.00e+00 0.00e+00 0.00e+00 5.12e+08
Rb-87 0.00e+00 2.85e+09 9.92e+08 0.00e+00 0.00e+00 0.00e+00 1.34e+08
Rb-88 O.00e+00 0.00e+00 0.0Oe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

•<I

Rb-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 1.45e+09 0.00e+00 4.16e+07 0.00e+00 0.00e+00 0.00e+00 2.33e+08
Sr-90 5.38e+I0 .0.00e+00 1.08e+09 0.00e+00 0.O0e+00 0.00e+00 1.35e+09

Sr-91 2.90e+04 0.00e+00 1.17e+03 0.00e+00 0.00e+00 0.00e+00 1.38e+05
Sr-92 4.95e-01 0.00e+0 2.14e-02 0.00e+00 0.00e+00 0.00e+00 9.81e+00
Y-90 7.09e+01 0.00e+00 1.90e+00 0.00e+00 0.00e+00 0.00e+00 7.52e+05

Y-91 8.59e+03 0.00e+00 2.30e+02 0.0,0e+00 0.00e+00 o.ooe+00 4.73e+06
Y-91m 6.27e-20 0.00e+00 2.43e-21 0.00e+00 0.00e+00 0.00e+O0 1.84e-19
Y-92 5.64e-05 0.00e+00 1.65e-06 0.00e+00 0.00e+00 0.00e+00 9.88e-01

Yý-93 2.24e-01 O.00e+O0 6.19e-03 0.00e+00 0.00e+00 0,.00e+00 7.11e+03
.. Zr-93 1.62e+03 9.'04e+01 4.21e+01 0.00e+00 3.43e+02 0.O0e+00 9.39e+04

Zr-95 9.43e+02 3.03e+02 2.05e+02 0.00e+00 4.75e+02 0.00e+00 9.59e+05

Zr.-97 4.34e-01 8.76e-02 4.Ole-02 o.00e+OO 1.32e-01 0.00e+00 2.71e+04
Nb-93m 4.91e+05 1.60ee+05 3.95e+04 0.00e+00 1.84e+05 0.O0e+00 7.40e+07
Nb-95 8.26e+04 4.59e+04 2.47e+04 0.00e+00 4.54e+04 0.O0e+00 2.79e+08

Nb-97 6.58e-12 1.66e-12 6.07e-13 0.00e+00 1.94e-12 0,.00e+00 6'14e-09
Mo-93 0.00e+00 4.35e+08 1.18e+07 0.00e+00- 1.23e+08 0.O0e+00 7.07e+07
Mo-99 0.00e+00 2.48e+07 4.72e+06 0.00e+00 5.61e+07 0.00e+00 5.74e+07

Tc-'101... ... 0.00ee+00 O.Oe+OO 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00
Tc-9•9 -'2426+07 3--59e+07 9.70e+06 O.O0e+00 - 4.52e+08 3.05e+06 i.17e+09
.Tc-99m 3.34e+00 9.44e+00 l.20e+02 0.00e+00 1.43e+02 4.63e+00 5.59e+03

Ru-103 1.02e+.03 0.O0e+00 4.39e+02 0.00e+00 3.89e+03 0.00e+00 1.19e+05
Ru-105 8.64e-04 0.00e+00 3.41e-04 0.00e+00 l..12e-02 0.00e+00 5.29e-01
Ru-106 2.04e+04 0.00e+00 2.58e+03 0.O0e+00 3.94e+04 0.00e+00 i.32e+06

Rh-105 3.46e+05 2.53e+05 1.67e+05 0.00e+00 1.08e+06 O.O0e+00 4.03e+07
Pd-107 0.00e+00 1.14e+07 7.26e+05 0.00e+00 1.02e+08 0.00e+00 7.04e+07
Pd-109 0.00e+00 4.49e+04 1.01e+04 0.00e+00 2.56e+05 0.00e+00 4.98e+06

Conversion factors are in units of square mneter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow'js Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Agýll0m 5.82e+07 5.39e+07 3.20e+07 0.00e+00 1.06e+08 0.00e+00 2.20e+10
Ag-lll 6.47e+06 2.71e+06 1.35e+06 0.00e+00 8.74e+06 0.00e+00 4.97e+09
Cd-113m 0.00e+00 2.94e+06 9.43e+04 0.00e+00 *3.24e+06 0.00e+00 2.37e+07

Cd-115m 0.00e+00 1.26e+06 4.02e+04 0.00e+00 i9.99e+05 0.00e+00 5.30e+07
Sn-123 5.36e+08 8.88e+06 1.31e+07 7.55e+06 *0.00e+00 0.00e4-00 1.09e+09
Sn-125 5.68e+07 1.14e+06 2.58e+06 9.47e+05 >O.00e+00 0.00e+00 7.09e+08

Sn-126 1.63e+09 3.23e+07 4.64e+07 9.51e+06 .0.00e+00 o.ooe+o0 4.69e+08
Sb-124 2.57e+07 4.86e+05 1.02e+07 6.24e+04 i0.00e+00 2.00e+07 7 .31e+08
Sb-125 2.04e+07 2.28e+05 4.86e+06 2.08e+04 00.00e+00 1.58e+07 2.25e+08

Sb-126 5.63e+06 1.15e+05 2.03e+06 3.45e+04 i0.00e+00 3.45e+06 4.60e+08
Sb-127 4.53e+05 9.93e+03 1.74e+05 5.45e+03 ý0.00e+00 2.69e+05 1.04e+08
Te-125m 1.63e+07 5.90e+06 2.18e+06 4.90e+06 !6,63e+07 0.00e+00 6.50e+07

Te-127 6.56e+021*:,2..35e+02 1.42e+02 4..86e+02 ,2. 67e+03 0.00e+00 5.17e+04
Te-127m 4.58e+07 1.64e+07 5.58e+06 1.17e+07 1.86e+08 0.00e+00 1.53e+08
Te-129 2.92e-10 1.10e-10 7.1le-ll 2.24e-10 1.23e-09 0.00e+00 2.20e-10

Te-129m 6.02e+07 2.25e+07 9.53e+06 2.07e+07 2.51e+08 0.00e+00 3.03e+08
Te-131 3.95e-33 1.65e-33 1.25e-33 3.25e-33 1.73e-32 0.00e+00 5.60e-34
Te-131m 3.62e+05 1.77e+05 1.47e+05 2.80e+05 1.79e+06 0.00e+00 1.76e+07

Te-132 2.40e+06 1.55e+06 1.46e+06 1.72e+06 1.50e+07 0.00e+.00 7.35e+07
STe-133m 2.19e-13 1.28e-13 1.24e-13 l.86e-13 1.27e-12 0.00e+00 4.40e-14
Te-134 9.41e-19 6.16e-19 3.78e-19 8.22e-19 5.95e-18 0.00e+00 1.04e-21

1-129 7.58e+08- 6.51e+08 2.14e+09 1.68e+12 1.40e+09 0.00e+00 1.03e+08
1-130 4.21e+05 1.24e+06 4.90e+05 1.05e+08 1.94e+06 0.00e+00 1.07e+06
1-131 2.96e+08 4.24e+08 2.43e+08 1.39e+ll 7.26e+08 0.00e+00 1.12e+08

1-132 1.67e-01 4.47e-01 1.56e-01 1.56e+01 7.12e-01 0.00e+00 8.39e-02
1-133 3.88e+06 6.74e+06 2.06e+06 9.91e+08 11.18e+07 0.00e+00 6.06e+06
1-134 2.11e-12 5.72e-12 2.05e-12 9.92e-11 !9.iOe-12 0.00e+00 4.99e-15

1-135 1.29e+04 3.38e+04 1.25e+04 2.23e+06 15.42e+04 0.00e+00 3.82e+04
Cs-134 5.65e+09 1.34e+10 1.10e+l0 0.00e+00 4.35e+09 1.44e+09 2.35e+08
Cs-134m 1.76e-01 3.,70e-01 1.89e-01 0.00e+00 2.Ole-0l 3.16e-02 l.31e-01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr ger uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, .R1

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.81e+09 1.67e+09 7.41e+08 0.00e+00 6.32e+08 1.89e+P8 3.90e+07
Cs-136 2.63e+08 1.04e+09 7.48e+08 0.00e+00 5.78e+08 7.93e+07 1.18e+08
Cs-137 7.38e+09 1.01e+1O 6.61e+09 0.00e+00 3.,43e+09 1.14e+09 1.95e+08

Cs-138 9.72e-24 1.92e-23 9.50e-24 0.00e+00 1.4le-23 1.39e-24 8.18e-29
Cs-139 0.00e+00 \0.00e+00 0.00e+00 0.00e+00 b.00e+00 0.00e+00 0.O0e+00
Ba-139 4.54e-08 3.24e-11 1.33e-09 0.00e+00 3.03e-l1 1.84e-ll 8.06e-08

Ba-140 2.69e+07 3.38e+04 1.76e+06 0.00e+00 1.15e+04 1.93e+04 5.54e+07
*Ba-141 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 4.52e+00 2.28e+00 6.01e-01 0.00e+00 0.00e+00 0.00e+00 1.67e+05
La-141 3.00e-05 9.31e-06 1.52e-06 0.00e+00 0.00e+00 0.00e+00 l.lle+00
La-142 1.90e-ll 8.66e-12 2.16e-12 0.00e+00 0.00e+00 0.00e+O0 6.32e-08

Ce-141 4.84e+03 3.28e+03 3.72e+02 0.00e+00 1.52e+03 0.00e+00 1.25e+07
Ce-143 4.16e+01 3.08e+04 3.40e+00 O.00e+00 _!.35e+01 0.00e+06 1.15e+06
Ce-144 3.58e+05 1.50e+05 1.92e+04 0.00e+00 8.87e+04 O.00e+00 1.21e+08

Pr-143 1.58e+02 6.33e+01 7.83e+00 OO .00e+00 3.66e+01 O.00e+00 6.92e+05
Pr-144 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00
Nd-147 9.42e+01 1.09e+02 6.51e+00 0.00e+00 6.36e+01 0.00e+00 5.22e+05

Pm-147 2.87e+03 2.70e+02 1.09e+02 0.00e+O0 5.10e+02 0.00e+O0 3.40e+05
Pm-148 5.93e+01 9.85e+00 4.96e+00 0.00e+00 1.86e+01 0.00e+00 7.74e+05
Pm-148m 8.57e+02 2.22e+02 1.70e+02 0.00e+00 3.35e+02 0.00e+00 1.88e+06

Pm-149 4.28e+00 6.05e-01 2.47e-01 0.00e+00 1.14e+00 0.00e+00 1.13e+05
Pm-151 6.47e-01 1.09e-01 5.48e-02 0.00e+00 1.94e-01 0.00e+O0 2.99e+04
Sm-151 2.67e+03 4.60e+02 1.10e+02 0.00e+00 5.14e+02 0.00e+00 2.03e+05

Sm-153 1.99e+00 1.66e+00 1.21e-01 0.00e+00 5.36e-01 .0.00e+00 5.92e+04
Eu-152 7.51e+03 1.71e+03 1.50e+03 0.00e+00 1.06e+04 0.00e+00 9.86e+05
Eu-154 2.38e+04 2.92e+03 2.08e+03 0.0,0e+00 1.40e+04 0.00e+00 2.12e+06

Eu-155 3.25e+03 4.61e+02 2.97e+02 0.00e+00 2.13e+03 0.00e+00 3.62e+05
Eu-156 2.52e+02 1.95e+02 3.14e+01 O.00e+00 1.30e+02 0.00e±OO 1.33e+06
Tb-160 1.49e+03 0.00e+00 1.86e+02 0.00e+00 6.16e+02 0.00e+00 1.37e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.04e+04 3.26e+03 2.47e+03 O.O0e+00 4.87e+03`-O.00e+00 9.89e+05
W-181 3.39e+04 1.11e+04 1.18e+03 0.00e+00 0.0Oe+00 0.00e+00 1.26e+06
W-185 1.29e+06 4.32e+05 4.54e+04 0.00e+00 0.O0e+00 0.00e+00 4.99e+07

W-187 6.52e+03 5.45e+03 1.91e+03 0.00e+00 C0.00e+00 0.00e+00 1.79e+06
Pb-210 7.32e+10 2.09e+10 2.60e+09 0.00e+00 i5.88e+10 0.00e+00 1.07e+07
Bi-210 3.56e+05 2.46e+06 2.04e+05 0.00e+00 12.96e+07 0.00e+00 3.67e+07
--------------------------------------------- ----------------------

Po-210 7.42e+08 1.58e+09 1.79e+08 0.00e+00 15.25e+09 0.00e+00 1.33e+08
Ra-223 1.22e+11 1.88e+08 2.44e+10 0.00e+00 15.33e+09 0.00e+00 7-89e+09
Ra-224 1.41e+10 .3.42e+07 2.83e+09 0.00e+00 j9.65e+08 0.O0e+00 2.98e+09

Ra-225 1.90e+l1 2.25e+08 3.79e+10 0.00e+00 16.39e+09 0.00e+00 8.85e+09
Ra-226 1.87e+13 3.55e+08 1.36e+13 0.00e+00 11.0le+10 0.00e+00 2.05e+10
Ra-228 6.87e+12 1.916+08 7.43e+12 0.00e+00 15.42e+09 O.OOe+OO 3.46e+09
----------- ---------------- --------- - - -----------
Ac-225 6.17e+04 8.49e+04 4-i5e+03 0.00e+0O-O 1 967e+03 0,00e+00 5.70e+06
Ac-227 7.21e+07 9.56e+06 4.28e+06 0.00e+00 ,3.09e+06 0.00e4O00 3.16e+06
Th-227 2.80e+05 5.06e+03 8.06e+03 0.00e+00 12.88e+04. 00.0e+00 1.10e+07

Th-228 1.88e+07 3.18e+05 6.35e+05 0.00e+00 i1.77e+06 0.00e+00 2,13e+07
Th-229 5.26e+08 1.50e+07 8.69e+06 0.00e+00 :7.26e+07 .O00e+oo -3.02e±06
Th-230 7.96e+07 4.52e+06 2.20e+06 0.00e+00 :2.18e+07 0.00e+00 2.33e+06

Th"232 8,.89e+07 3.86e+06 5.80e+04 0.00e+00 1.86e+0e 7 0.00e+00 1.98e+06
Th-234 1.85e+03 1.09e+02 5.33e+01 0.00e+00, '616e+02 0.00e+00 2.61e+06-
Pa-231 1.58e+08 5.95e+06 6.14e+06 0.00e+OO .3.34e+07 0.00e+00 2.77e+06

Pa-233 1.28e+02 2.58e+Ol 2.22e+01 0.00e+00 i9.,70e+01 o.ooe+oo 3.99e+05
U-232 1.59e+10 0.00e+00 1.14e+09 0.00e+00 :1.73e+09 0.00e+00 2.62e+08
U-233 3.37e+09 0.00e+00 2.04e+08 0.00e+00 07,84e+8 O.00e+00 2.42e+08

U-234 3.23e+09 0.00e+00 2.00e+08 0.00e+00 ý7.69e+08. 0.00e+00 2.37e+08
U-235 3.10e+09 0.00e+00 l.88e+088 O.00e+00 '7.23e+08. 0.00e+00 3.02e+08
U-236 3.10e+09 0.00e+00 1.92e+08 0.00e+00 7.38e+08 0.00e+00 2.23e+08

U-237 5.65e+04- 0.00e+00 1.50e+04 0.00e+.00 2.32e+05 0.00e+00 1.99e+07
U-238 2.96e+09 0.00e+00 1.75e+08 0.00e+00 6.76e+08 O.00e+00 2.13e+08
Np-237 4.87e+07 3.46e+06 2.14e+06 O.00e+00 1.59e+07 0.00e+00 3.07e+06

Conversion factors are in units of square met'er-mr*m/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr pler uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.62e+01 9.75e-01 5.63e-01 0.00e+00 3.30e+00 0.00e+00 9.06e+04
Np-239 3.68e+00 3.61e-01 1.99e-01 0.00e+00 1.13e+00 0.00e+00 7.41e+04
Pu-238 9.73e+06 1.23e+06 2.64e+05 0.00e+00 l.13e+06 0.00e+00 1.13e+06

Pu-239 1.12e+07, '.35e+06 2.95e+05 o.ooe+oo 1.25e+06 0.OOe+O0 1.03e+06
Pu-240 1.12e+07 1.34e+06 2.95e+05 0.00e+00 1.25e+06 0.00e+oo 1.05e+06
Pu-241 2.42e+05 1.15e+04 5.12e+03 0.00e+00 2.36e+04 0.00e+00 2.16e+04

Pu-242 1.04e+07 1.30e+06 2.84e+05 0.00e+00 1.21e+06 0.00e+00 1.01e+06
Pu-244 1.21e+07 1.49e+06 3.26e+05 0.00e+00 1.38e+06 0.00e+00 1.50e+06
Am-241 2.89e+07 2.70e+07 2.07e+06 0.00e+00 1.56e+07 0.00e+00 2.84e+06
Am-242m 2.94e+07 2.56e+07 2.--e+06 0.--e+O- 1.56e+07 0.0-e+00 3.61e+06

Am-243 2.91e+07 2.67e+07 2.05e+06 O.00e+00 1.54e+07 0.00e+00 3.36e+06
Cm-242 7.27e+05 7.73e+05 4.83e+04 0.00e+00 2.19e+05 0.00e+00 2.79e+06

Cm-243. 2.3.le+07 2.12e+07 •1.45e+06 0.00e+00 6.75e+06 0.00e+O0 3.01e+06
Cm-244 1.76e+07 1.65e+0b7 1.l~e+06" +.00 00. 5.17e+06. 0.00e+00 2.9ie+06
Cm-245 3.62e+07 3.16e+07 2.23e+06 0.00e+00 1.04e+07 0.00e+00 2.72e+06

Cm-246 3.59e+07 3.15e+07 2,.22e+06 O.00e+00 1.04e+07 o.ooe+00 2.67e+06
Cm-247 3.50e+07 3.lle+07 2.19e+06 0.00e+00 1.02e+07 0.00e+00 3.51e+06
Cm-248 2.91e+08 2.56e+08 1.80e+07 0.00e+O0 8.42e+07 0.00e+00 5.68e+07

Cf-252 9.92e+06 O.00e+00 2.39e+O5 0.00e+00 0.00e+00 0.00e+00 1.09e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which. is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

R-3 0.00e+00 5.66e+02 5.66e+02 5.66e+02 5.66e+02 5.66e+02 5.66e+02
Be-10 4.47e+06 6.92e+05 1.13e+05 0.00e+00 5.29e+05 0.00e+O0 2.83e+07
C-14 4.86e+08 9.72e+07 9.72e+07 9.72e+07 9.72e+07 9.72e+07 9.72e+07

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
F-18 8.30e-03 0.00e+00 9.10e-04 0.00e+00 !0.00e+00 0.00e+00 7.48e-04
Na-22 9.18e+09 9.48e+09 9.18e+09 9.18e+09 19.18e+09 9.18e+09 9.18e+09

Na-24 4.27e+06 4.27e+06 4.27e+06 4.27e+06 .4.27e+06 4.27e+06 4.27e+06
P-32 3.15e+10 1.95e+09 1.22e+09 0.00e+00 0.00e+00 0.00e+00 2.65e+09
Ca-41 1.57e+0 .0.00e+00 1.70e+09 0.00e+00 0.00e+00 0.00e+00 1.56e+07

Sc-46 3.04e+02 5.92e+02 1.76e+02 0.06e+00 5.67e+02 0.00e+00 2.02e+06
Cr-51 0.00e+00 0.00e+00 4.99e+04 2.77e+04 I.09e+04 7.13e+04 8.39e+06
Mn-54 0.00e+00 1.40e+07 2.78e+06 0.00e+00 :4.18e+06 0.00e+00 2.87e+07

Mn-56 0.00e+00 7.36e-03 1.31e-03 0.00e+00 9.32e-03 0.00e+00 4.85e-01
Fe-55 4,45e+07 3.16e+07' 7.36e+06 0.00e+00 ;0.00e+00 2.00e+07 1.37e+07
Fe-59 5.18e+07 .1.21e+08 4.67e+07 o.0oe+o0 !o.ooe+oo 3.81e+07 2.86e+08

Co-57 0.00e+OO 2.24e+06 3.76e+06 0.00e+OO 0o.ooe+00 0.00e+OO 4.19e+07
Co-58 o.00e+OO 7.94e+06 1.83e+07 0.00e+00 o. OOe+00 0.00e+00 1.09e+08
Co-60 o.ooe+oo 2.78e+07 6.26e+07 0.00e+00 0.00e+00 0.00e+00 3.62e+08

Ni-59 8.82e+08 3.11e+08 1.50e+08 0.00e+00 :0.00e+00 0.00e+00 4.88e+07
Ni-63 1.18e+10 8.35e+08 4.01e+08 0.00e+00 0.00e+00 0.00e+00 1.33e+08
Ni-65 6.87e-01 8.78e-02 4.00e-02 0.00e+00 0.00e+00 0.00e+00 4.76e+00

Cu-64 0.00e+00 4.26e+04- 2'00e+04 O.O0e+00 I.08e+05 0.00e+00 3.30e+06
Zn-65 2.11e+09. 7.32e+09 3.41e+09 0.00e+00 14.68e+09 :6.00e+00 3.10e+09
Zn-69 4.Ole-12 7.65e-12 5.35e-13 o.00e+O0 5.00e-12 o.00e+OO 1.41e-ll

Zn-69m 3.30e+05 7.79e+05 7.15e+04 O.OOe+QO 4.74e+05 0.O-e+OO 4.28e+07
Se-79 0.00e+00 1.67e+09 2.81e+08 0.60e+.00 12.92e+09 0.00e+00 2.56e+08
Br-82 0.00e+00 0.00e+00 5.61e+07 0.00e+00 i0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 1.82e-01 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 3.09e-23 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mren/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 4.73e+09 2.22e+09 0'00e+00 0.00e+00 0.00e+00 7.00e+08
Rb-87 0.00e+00 5.24e+09 1.83e+09 0.00e+00 0.00e+00 O.00e+00 1.83e+08
Rb-88 0.00e+00 0.O0e+00 0.00e+00 0.00e+O0 0.00e+O0 O.00e+00 0.00e+O0

Rb-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 2.67e+09 0.00e+00 7.66e+07 0.00e+00 0.00e+00 0.00e+00 3.19e+08
Sr-90 8.13e+10 0.00e+00 1.63e+09 0.00e+00 0.00e+00 0.00e+00 1.86e+09

Sr-91 5.33e+04 0.00e+00 2.12e+03 0.00e+00 0.00e+00 0.00e+00 2.42e+05
Sr-92 9.07e-01 0.00e+00 3.86e-02 0.00e+00 0.00e+00 0.O0e+00 2.31e+01
Y-90 1.30e+02 0.00e+00 3.51e+00 0.00e+00 0.00e+00 0.00e+00 1.07e+06

Y-91 1.58e+04 0.00e+00 4.24e+02 0.00e+00 0.00e+00 0.00e+00 6.48e+06
Y-91m 1.15e-19 0.00e+00 4.39e-21 0.00e+00 0.00e+00 0.00e+00 5.42e-18
Y-92 1.04e-04 0.00e+00 3.01e-06 0.00e+00 0.00e+00 0.00e+00 2.86e+00

Y-93 4.13e-01 0.00e+00 1.13e-02 0.00e+00 0.00e+00 0.00e+00 1.26e+04.
Zr-93 2.76e+03 1.36e+02 7.43e+O1 0.00e+00 4.81e+02 0.00e+OO 1.29e+05
zr-95 1.65e+03 5.20e+02 3.58e+02 0.00e+00 7.65e+02 0.00e+O0 1.20e+06

Zr-97 7.90e-01 1.56e-01 7.20e-02 o.ooe+00 2.37e-01 0.00e+00 4.23e+04
Nb-93m 8.55e+05 2.81e+05 7.03e+04 0.00e+00 3.28e+05 0.00e+00 1.01e+08
Nb-95 1.41e+05 7.81e+04 4.30e+04 0.O0e+00 7.57e+04 0.00e+00 3.34e+08

Nb-97 1.20e-ll 2.98e-12 1.09e-12 0.00e+00 3.48e-12 O.00e+00 7.lle-08
Mo-93 0.60e+00 7.93e+08 2.17e+07 0.00e+00 2.27e+08 0.00e+00 9.65e+07
Mo-99 0.00e+00 4.47e+07 8.53e+06 0.00e+00 1.02e+08 0.00e+00 8.0le+07

Tc-101 0.00e+00 0.00e+.00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00
Tc-99 4.46e+07 6.56e+07 1.79e+07 0.00e+00 8.33e+08 6.78e+06 1.61e+09
Tc-99m 5.80e+00 1.62e+01 2.10e+02 0.00e+00 2.41e+02 8.97e+00 1.06e+04

Ru-103 1.81e+03 0.00e+00 7.74e+02 0.00e+00 6.38e+03 0.00e+00 1.51e+05
Ru-105 1.58e-03 0.00e+O0 6.13e-04 0.00e+00 1.99e-02 0.00e+00 1.27e+00
Ru-106 3-.75e+04 0.00e+00 4.73e+03 0.00e+00 7.24e+04 0.00e+00 1.80e+06

Rh-105 6.38e+05 4.61e+05 3.03e+05 0.00e+00 1.96e+06 0.00e+00 5.87e+07
.Pd-107 0.00e+00 2.07e+07 1.34e+06 0.00e+00 1.87e+08 0.00e+00 9.63e+07
Pd-109 0.00e+00 8'.22e+04 1.87e+04 0.00e+00 4.75e+05 0.00e+00 8.29e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney" Lung GI-LLI

Ag-il0m 9.63e+07 9.1'7e+07 5.54e+07 0.60e+o0 1.74e+08 0.00e:+00 2.56e+i0
Ag-ill 1.19e+07 4.95e+06 2.49e+06 0.00e+00 1.61e+07 0.00e+00 6.90e+409
Cd-il3m 0.00e+00 5.38e+06 1.73e+05 o.ooe+00 5.95e+06 0.00e+00 3.23e+07

Cd-115m 0.00e+00 2.'30e+06 7.41e+04 0.00e+o0 1.84e+06 0.00e+00 7.27e+07
Sn-123 9.88e+08 1.62e+07 2.40e+07 1.30e+07 0.00e+00 0.00e+00 1.49e+09
Sn-125 1.05e+08 2.08e+06 4.72e+06 1.-64e+06 0.00e+00 0,.00e,+00 9.85e+08

Sn-126 2.89e+09 5.38e+07 8.23e+07 1.42e+07 0.00e+00 0.00e+00. 6.43e+08
Sb-124 4.59e+07 8.46e+05 1.79e+07 1.04e+05 0.00e+00 4.01e+07 9.25e+08
Sb-125 3.65e+07 3.99e+05 8.55e+06 3.49e+04 'O.00e+00 3.21e+07, 2.84e+08

Sb-126 1.00e+07 2.05e+05 3.61e+06 5.68e+04 :0.00e+00 7.20e+06 5.94e+08
Sb-127 8.23e+05 1.76e+04 3.lle+05 9.25e+03 0.00e+00 5.60e+05 1.40e+08
Te-125m 3.00e+07 1.08e+07 4.02e+06' 8.39e+06 0.00e+00 O.00e+00 8.86e+07

Te-127 1I22e+03 4.31e+02 2.61e+02 8.38e+02 i4.92e+03 0.00e+00 9.38e+04
Te-127m 8.44e+07 2.99e+07 1.00e+07 2.01e+07 3.42e+08 0.00e+00 '2.10e+08
Te-129 5.37e-10 2.00e-lO 1.316-10 3.84e-i0 ;2.25e-09 0.00e+00 2.94e-09
-------------------------------------------- -----------------------
Te-129m 1.10e+08 4.09e+07 1.74e+07 3.55e+07 4.61e+08 0.00e+00 4.13e+08
Te-131 7.22e-33 2.98e-33 2.26e-33 5.57e-33 3.16e-32 0.00e+00 5.93e-34
Te-131m 6.58e+05 3.15e+05 2.63e+05 4.75e+05 :13.29e+06 0.00e+00 2.53e+07

Te-132 A4.29e+06 2.72e+06 2.56e+06 2.87e+06 2.61e+07 0'.00e+00 8.61e+07
Te-133m 3.95e-13 2.24e-13 2.18e-13 3.13e-13 2.22e-12 0.'OOe+00 9.07e-13
Te-134 1.68e-18 1.08e-18 1.12e-18 1.38e-18 1 i.03e-17 0.00eO00 6.22e-20

1-129 1.39e+09' 1.17e+09 1.96e+09 1.43e+12 2.10e+09 0.00e+00 1.37e+08
1-130 7.41e+05 2.14e+06 8.56e+05 1.75e+08 .3.30e+06 0.00e+O0 1.65e+06
1-131 5.37e+08 7.52e+08 4.04e+08 2.20e+li 1.30e109 0.00e'+00 1.49e+08

1-132 2.96e-01 7.75e-01 2.78e-01 2.61e+01 .1.22e+00 0.'00e+00 3.38e-01
1-133 ' 7.08e+06 1.20e+07 3.66e+06 1.68e+09 2.lle+07 0.00e+00 9.09e+06
1-134 3.74e-12 9.92e-12 3.56e-12 1.65e-10 1.56e-11 0.00e+00 1.31e-13
1-135- 2.29e+04 5.90e+04 2.19e+04 3.80e+06 -9.33e+04 -0.00e-00 6.54e+04

Cs-134 9.81e+09 2.31e+10 1.07e+10 0.00e+00 1.34e+09 2.80e+09 2.87e+08
Cs-134m 3.13e-01 6.49e-01 3.34e-01 0.00e+00 3.61e-01 6.34e-02 4.32e-01

Conversion factors are in units of square meter-mref/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr pir uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 3.33e+09 3.05e+09 7.13e+08 0.00e+00 1.16e+09 4.21e+08 5.34e+07
Cs-136 4.48e+08 1.76e+09 1.18e+09 0.00e+00 9.60e+08 1.51e+08 1.42e+08
Cs-137 1.34e+10 1.78e+10 6.20e+09 0.00e+00 6.06e+09 2.35e+09 2.53e+08

Cs-138 1.76e-23 3.38e-23 1.69e-23 0.00e+00 2.50e-23 2.9le-24 1.54e-26
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+O0 O.00e+O0
Ba-139 8.40e-08 5.91e-ii 2.45e-09 0.00e+00 5.57e-11 4.07e-11' 7.50e-07

Ba-140 4.85e+07 5.95e+04 3.13e+06 0.00e+00 2.02e+04 4.00e+04 7.48e+07
Ba-141 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 O.COe+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 8.11e+00 3.99e+00 1.06e+00 0.00e+00 0.00e+00 0.00e+00 2.29e+05
La-141 5.52e-05 1.70e-05 2.80e-06 0.00e+00 0.00e+00 0.00e+00 3.01e+00
La-142 3.43e-11 1.53e-11 3.80e-12 0.00e+00 0.00e+OO 0.00e+00 4.64e-07

Ce-141 8.88e+03 5.93e+03 6.81e+02 o.00e+00 2.79e+03 0.00e+00 1.70e+07
Ce-143 7.65e+01 5.56e+04 '6.21e+00 0.00e+00 2.50e+01 0.00e+00 1.67e+06
Ce-144 6.58e+05 2.72e+05 3.54e+04 O'.00e+00 1.63e+05 0.00e+O0 1.66e+08

Pr-143 2.90e+02 1.16e+02 1.44e+01 0.00e+OO 6.73e+01 o.o0e+oo 9.55e+05
Pr-144 0.00e+OO o.00e+00 O.OOe+OO 0.00e+00 o.ooe+oo 0.00e+00 o.ooe+00
Nd-147 1.81e+02 1.97e+02 1.18e+01 0.00e+00 1.16e+02 0.00e+00 7.11e+05

Pm-147 5.15e+03 4.89e+02 1.99e+02 0.00e+00 9.32e+02 0.00e+00 4.65e+05
Pm-148 1.09e+02. 1.77e+01 8.93e+00 0.00e+00 3.20e+01 0.00e+00 1.06e+06
Pm-148m 1.49e+03 3.78e+02. 2.96e+02 0.00e+00 5.73e+02 0.00e+00 2.38e+06

Pm-149 7.88e+00 l.lle+00 4.54e-01 0.00e+00 2.11e+00 0.00e+00 1.63e+05
Pm-151 1.18e+00 1.95e-01 -9.88e-02 0.00e+00 3.51e-01 0.00e+O 4.38e+04
Sm-151 4.35e+03 8.37e+02 1.96e+02 0.00e+00 9.17e+02 0.00e+00 2.84e+05

Sm-153 3.65e+00 .3.02e+00 2.22e-01 0.00e+00 9.88e-01 0.00e+00 8.53e+04
Eu-152 1.22e+04 2.93e+03 2.58e+03 0.00e+00 1.36e+04 0.00e+00 1.08e+06
Eu-154 3.94e+04 5.08e+03 3.58e+03 0.00e+00 2.27e+04 0.00e+00 2.69e+06

Eu-155 8.48e+03 8.18e+02 5.07e+02 0.00e+00 3.20e+03 0.00e+00 4.69e+06
Eu-156 4.55e+02 3.41e+02 5.57e+01 0.00e+00 2.30e+02. 0.00e+00 1.74e+06
Tb-160 2.65e+03 0.00e+00 3.31e+02 0.00e+00 1.05e+03 0.00e+00 1.72e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO. RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body, Thyroid Kidney Lung GI-LLI

Ho-166m 1.78e+04 5.48e+03 3.97e+03 0.O0e+O0 8.03e+03 0.O0e+OO 1.35e+06
W-181 6.27e+04 2.02e+04 2.12e+03 O.00e+00 0.00e+00 0.00e+00 1.72e+06
W-185 2.39e+06 7.88e+05 8.33e+04 0.00e+00 0.00e+00 0.00e+00 6.81e+07

W-187 1.19e+04 9.73e+03 3.41e+03 0.00e+00 0.00e+O0 0.00e+00 2.63e+06 \
Pb-210* 1.12e+11 3.1,36e+i0 4.33e+09 0.00e+00 ;1.06e+ll 0.00e+00 1.46e+07
Bi-210 6.57e+05 4.49e+06 3.76e+05 O.OOe+OO '5.46e+07 0.00e+0,0 5.13e+07

Po-210 1.37e+09 2.88e+09 3.31e+08 o.00e+oo i9.68e+09 0.00e+O 1.81e+08
Ra-223 2.25e+11 3.42e+08 4.50e+10, O.00e+00 1O9.83e+09 O.00e+00 1.09e+10
Ra-224 2.62e+10 6.25e+07 5.22e+09 0.00e+00 1i.79e+09 0.00e+00 4.20e+09

Ra-225 3.50e+ll 4.11e+08 6.98eI10 0.00e+00 11.18e+10 0.00e+00 1.22e+10
Ra-226 2.57e+13 6.49e+08 1.91e+13 0.00e+00 :1.85e+10 0.0Oe+00 2.80e+10
Ra-228 1.08e+13 3.49e+08 1.20e+13 OQ00e+00 ;9.98e+09 0.00e+00 4.74e4-09

Ac-225 1.14e+05 1.55e+05 ý7.63e+03 0.00e+00 ;1.78e+04 O.00e+00 7.89e+06
Ac-227 1.02e+08 1.51e+07 6.07e+06 0.O0e+00 :4.38e+06 O.OOe±00 4.32e+06
Th-227 5.16e+05 9.27e+03 1.49e+04 0.00e+00 ;5.29e+04 O.00e+00 1.51e+07

Th-228 3.32e+07 5.56e+05 1.12e+06 0.00e+00 13.13e+06 O.O0e+00 2.91e+07
Th-229 7.13ee+08 2.05e+07 1.18e+07 0.00e+00 9.92e+07 0.00e+00 4.13e+06
Th-230 1.08e+08 6.13e+06 2.99e+06 0.00e+00 2.99e+07 0.00e+00 3.18e+06

Th-232 1.21e+08 5.24e+06 8.13e+04 o.ooe+oo 12.55e+07 0.00e+00 2.71e+06
Th-234 3.39e+03 1.99e+02 9.86e+01 0.00e+00 ii.13e+03 0.00e+00 3.60e+06
Pa-231 2.15e+08 8.08e+06 8.38e+06 0.00e+00 14.54e+07 0.00e+00 3.79e+06

Pa-233 2.30e+02 4.42e+D1 3.95e+01. 0.00e+00 1.67e+02 O.OOe+00 5.05e+05
U-232 2.94e+1O0 .OOe+O0 2.10e+09 0.00e+00 13.18e+09 0.OOe100 3.58e+08
U-233 6.18e+09 O.,00e+00 3.76e+08 0.00e+00 11.45e+09 0.006e00 3.32e+08

U-234 5.93e+09 0.'O0e+00 3.68e+08 0.00e+00 1.42e+09 O.00e+00 3.25e+08
U-235 5.68e+09 0.00e+00- 3.46e+08 0.00e00 !1.33e+09 0.00e+00 4.13e+08
U-236 5.68e+09 0.00e+00 3.54e+08 0.00e+00 11.36e+09 0.00e+00 3.05e+08

-------------------------------- ------- -------- -- 7-------------.U-237 1.04e+05 0.00e+00 2.77e+04 0.00e+00. 14..28e+05 0.00e+00 2.76e+07
U-238 5.43e+09 0.00e+00 3.24e+08 0.00e+00 1.25e+09 0.00e+00 2.91e+08
Np-237 6.63e+07 4.,76e+06 2.92e+06 0.00e+00 2.16e÷07 0.00e+00 4.19e+06

Conversion factors are in units of square meter-mref/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr pr uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 6.65e+01 1.78e+00 1.04e+00 0.00e+00 6.10e+00 0.00e+00 1.31e+05
Np-239 7.Ole+00 6.62e-01 3.67e-01 0.00e+00 2.08e+00 0.00e+00 1.06e+05
Pu-238 1.34e+07 1.71e+06 3.63e+05 0.00e+00 1.55e+06 0.00e+00 1.54e+06

Pu-239 1.53e+07 1.85e+06 4.01e+05 0.00e+00 1.71e+06 0.00e+00 1.41e+06
Pu-240 1.52e+07 1.85e+06 4.01e+05 0.00e+00 1.71e+06 0.00e+00 1.43e+06
Pu-241 3.48e+05 1.67e+04 7.34e+03 0.00e+00 3.40e+04 0.00e+00 2.94e+04

Pu-242 1.41e+07 1.78e+06 3.87e+05 0.00e+00 1.65e+06 0.00e+00 1.38e+06
Pu-244 1.65e+07 2.03e+06 4.43e+05 0.00e+00. 1.88e+06 0.00e+00 2.05e+06
Am-241 3.94e+07 3.72e+07 2.84e+06 0.00e+O0 2.13e+07 0.O0e+00 3.89e+06

Am-242m 4.02e+07 3.54e+07 2.89e+06 0.00e+00 2.14e+07 0.00e+O0 4.93e+06
Am-243 3.97e+07 3.66e+07 2.80e+06 0.00e+00 2.10e+07 0.00e+00 4.60e+06
Cm-242 1.34e+06 1.41e+06 8.88e+04 0.00e+00 4.05e+05 0.00e+00 3.82e+06

Cm-243 3.24e+07 3.00e+07 2.04e+06 0.00e+00 9.51e+06 0.00e+00 4.12e+06
Cm-244 2.51e+07 2.37e+07 -1.59e+06 0.00e+00 7.41e+06 o.00e+00 3.98e+06
Cm-245 4.94e+07 4.34e+07 3.04e+06 0.00e+00 1.42e+07 0.00e+o0 3.72e+06

Cm-246 4.90e+07 4.34e+07 3.04e+06 o.ooe+00 1.42e+07 0.00e+OO 3.65e+06
Cm-247 4.77e+07 4.27e+07 2.99e+06 o.00e+00 1.40e+07 O.00e+00 4.80e+06
Cm-248 3.96e+08 3.52e+08 2.47e+07 o.ooe+00 1.15e+08 0.00e+OO 7.73e+07

Cf-252 1.70e+07 0.00e-OO 4.10e+05 0.00e+00 0.00e+00 0.00e+00 1.50e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
-nuclides except H-3, which is i-n units of mrem/yr per uCi/cubic meter.
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.COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 8.97e+02 8.97e+02 8.97e+02 8.97e+02 8.97e+02 8.97e+02
Be-10 l.lle+07 1.29e+06 2.79e+05 o.00e+OO 9.13e+05 o.ooe+oo 2.26e+07
C-14 1.19e+09 2.39e+08 2.39e+08 2.39e+08 2.39e+08 2.39e+08 2.39e+08

N-13 0.00e+00 0.00e+00 o.ooe+oo o.ooe+oo 0.00e+00 0.00e+00 0.00e+00
F-18 1.97e-02 0.00e+00 1.96e-03 0.00e+00 ]0.00e+00 0.00e+00 5.34e-03
Na-22 1.90e+10 1.90e+10 1.90e+10 1.90e+10 :1.90e'+1 1.90e+10 1.90e+1

Na-24 8.88e+06 8.88e+06 8.88e+06 8.88e+06 18.88e+06 8.88e+06 8.88e+06
P-32 7.78e+10 3.64e+09 3.00e+09 0.00e+00 iO.00e+00 0.00e+00 2.15e+09
Ca-41 2.28e+10 0.00e+00 2.49e+09 0.O0e+00 !0.00e+00 0.00e+00 1.25e+07

Sc-46 6.83e+02 9.36e+02 3.61e+02 0.00e+00 :8.29e+02 0.00e+00 1l.37e+06
Cr-51 0.00e+00 0.00e+00 1.02e+05 5.65e+04 1.54e-04 1.03e+05' 5.40e+06

*Mn-54 0.00e+00 2.10e+07 5'.59e+06 0.00e+00 f5.88e+06 0.00e+00 1.76e+07
------------------------------- 7----------- 4 -----------------------
Mn-56 0.00e+00 1.28e-02 2.90e-03. 0.00e+00 1 55e-02 0.00e+00 l.86e+00
Fe-55 1.12e+08 5.93e+07 1.84e+07 0.00e+00 ,0.00e+00 3.35e+07 1.10e+07
Fe-59 1.20e+08 1.95e+08 9.69e+07 0.00e+00 10.00e+00 5.64e+07 2.03e+08

------------------------------------------------------- !t-------------------- 7-------
Co-57 0.00e+00 3.84e+06 7.77e+06 0.00e+00 O.00e+00 0.00e+00 3.14e+07
Co-58 0.00e+00 1.21e+07 3.71e+07 0.00e+00 0.00e+00 0.00e+0o 7..07e+07
Co-60 0.00e+00' 4.32e+07 1.27e+08 0.00e+00 0.00e+00 O.00e+00 2.39e+08

Ni-59 2.22e+09 5.90e+08 3.76e+08 0.O0e+00 0.00e+00 0.00e+00 3.91e+07
Ni-63 2.96e+10 1.59e+09 1.01e+09 0.00e+00 0.00e+00 0.O0e+00 1.07e+08
Ni-65 1.68e+00 1.58e-01 9.24e-02 0.00e+00 O.00e+00 o.ooe+oo 1.94e+01

.Cu-64 0.00e+00 7.49e+04 4.52e+04 o.00e+OO 1.81e+05. 0.00e+00 3.51e+06
Zn-65 4.13e+09 1.10e+1O 6.85e+09 0.00e+00 6.94e+09 0.00e+00 1.93e+09
Zn-69 9.87e-12 1.43e-11 1.32e-12 0.00e+00 8.65e-12 o.00e+OO 8.99e-10

Zn-69m 8.06e+05 1.37e+06 1.62e+05 0.00e+00 7.98e+05 o.00e+OO 4.47e+07
Se-79 o.ooe+oo 3.12e+09 6.92e+08 0.00e+00 5.07e+09 o.00e+OO 2.05e+08
Br-82 0.00e+00 0.00e+00 1.15e+08 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 4.47e-01 0.00e+00 0.'00e+00 0.00e+00 0.O0e+00
Br-84 0.00e+00 0.00e+O0 7.00e-23 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+0,0 0.00e+00 0.00e+00 0.00e+00 0.00e+0

Conversion -factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE- TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 8.77e+09 5.39e+09 0.00e+00 0.00e+00 0,00e+00 5.64e+08
Rb-87 0.00e+00 9.75e+09 4.52e+09 0.00e+00 0.00e+00 0.00e+00- 1.46e+08
Rb-88 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 6.62e+09 0.00e+O0 1.89e+08 O.00e+00 0.00e+00 0.00e+00 2.56e+08
Sr-90 1.68e+ll 0.00e+00 3.38e+09 0.00e+00 0.00e+00 0.00e+00 1.50e+09

Sr-91 1.31e+05 0.00e+00 4.94e+03 0.00e+00 0.00e+00 0.00e+00 2.89e+05
Sr-92 2.21e+00 0.00e+00 8.88e-02 0.00e+00 0.00e+00 0.00e+00 4.19e+01
Y-90 3.22e+02 0.00e+00 8.63e+00 0.00e+00 0.00e+00 0.00e+00 9.18e+05

Y-91 3.90e+04 0.00e+00 1.04e+03 0.00e+00 0.00e+00 0.00e+00 5.20e+06
Y-91m 2.80e-19 0.00e+00 1.02e-20 0.00e+00 0.00e+00 0.00e+00 5.49e-16
Y-92 2.56e-04 0.00e+00 7.32e-06 .0.00e+00 0.00e+00 O•00e+00 7.39e+00

Y-93 1.02e+00 0.00e+00 2.79e-02 0.00e+00 0.00e+00 0.00e+00 1.51e+04
Zr-93 6.87e+03 2.57e+02 1.83e+02 0.00e+00 9.95e+02 0.00e+00 9,75e+04
Zr-95 3.83e+03 8.42e+02 7.50e+02 0.00e+00 1.21e+03 0.00e+00 8.79e+05

Zr-97 1.92e+00 2.78e-01 1.64e-01 0.00e+00 3.99e-01 0.00e+00 4.21e+04
Nb-93m 2.15e+06 5.37e+05 1.77e+05 0.00e+00 5.80e+05 0.O0e+00 8.10e+07
Nb-95 3.18e+05 1.24e+05 8.84e+04 0.00e+00 1.16e+05 0.00e+00 2.29e+08

Nb-97 2.91e-li 5.26e-12 2.46e-12 0.00e+00 5.84e-12 0.00e+00 1.62e-06
Mo-93 O.00e+00 1.49e+09 5.34e+07 0.00e+00 3.92e+08 0.00e+00 7.53e+07
Mo-99 0.00e+00 8.14e+07 2.01e+07 0.00e+00 1.74e+08 0.00e+00 6:73e+07

Tc-101 0.00e+O00 0.00e+00 O.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 1.10e+08 1.23e+08 4.40e+07 0.00e+00 1.44e+09 1.08e+07 1.29e+09
Tc-99m 1.33e+01 2.61e+01 4.32e+02 0.00e+00 3.79e+02 1.32e+01 1.48e+04

Ru-103 4.28e+03 0.00e+00 1.65e+03 0.00e+00 1.08e+04 0.00e+00 1.11e+05
Ru-105 3.85e-03 0.00e+O0 1.40e-03 0.00e+00 3.39e-02 0.00e+00 2.51e+00
Ru-106 9.24e+04 0.00e+00 1.15e+04 0.00e+00 1.25e+05 0.00e+00 1.44e+06

Rh-105 1.56e+06 8.40e+05 7.18e+05 0.O0e+00 3.35e+06 0.00e+00 5.21e+07
Pd-107 0.00e+00 3.88e+07 3.30e+06 o.ooe+oo 3.25e+08 0.00e+00 7.71e+07
Pd-109 0.00e+00 1.53e+05 4.59e+04 0.00e+00 8.22e+05 0.00e+00 9.05e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 2.09e+08 1.41e+08 1.13e+08 0.00e+00 2.63e+08 0.00e+00 1.68e+10
Ag-lll 2.94e+07 9.20e+06 6.07e+06 0.00e+00 2.78e+07 0.00e+00 .5.63e+09
Cd-113m 0.00e+00 1.00e+07 4.27e+05 0.00e+O0 1.03e+07 0.00e+00, 2.59e+07

Cd-115m 0.00e+00 4.29e+06 1.83e+05 O.00e+00 .3.19e+06 0.00e+00 5.83e+07
Sn-123 2.44e+09 3.03e+07 5.95e+07 3.21e+07 1O.00e+00 0.00e+00 1.20e+09
Sn-125 2.57e+08 3.88e+06 1.15e+07 4.03e+06 10.00e+00 0.00e+00 7.98e+08

Sn-126 6.85e+09 8.54e+07 1.95e+08 2.34e+07 iO.00e+00 0.00e+00 5.14e+08
Sb-124 1.09e+08 1;41e+06 3.81e+07 2.40e+05 0.00e+00 6.03e+07 6.79e+08
Sb-125 8.70e+07 6.71e+05 1.82e+07 8.06e+04 0.00e+00 4.85e+07 2.08e+08

Sb-126 2.29e+07 3.51e+05 8.23e+06 1.34e+05 :0.00e+00 1.09e+07 4.62e+08
Sb-127 1.98e+06 3.07e+04 6.88e+05 2.21e+04 !0.00e+00 8.60e+05 1.12e+08
Te-125m 7.38e+07 2.00e+07 9.84e+06 2.07e+07 :0.00e+00 O.00e+00 7.12e+07

Te-127 2.99e+03 8.06e+02 6.41e+02 2.07e+03 18.50e+03 0.00e+00 1.17e+05
Te-127m 2.08e+08 5.60e+07 2.47e+07 4.97e+07 15.93e+08 0.00e+00 1.68e+08
Te-129 1.33e-09 3.70e-10 3.15e-10 9.46e-10 .3.88e-09 0.00e+00 8.25e-08

Te-129m 2.71e+08 7.58e+07 4.21e+07 8.75e+07 7.97e+08 0.00e+00 3.31e+08
Te-131 1.77e-32 5.40e-33 5.27e-33 1.36e-32 .5.36e-32 0.00e+00 .9.31e-32
Te-131m 1.60e+06 5.54e+05 5.89e+05 1.14e+06 5.36e+06 0.00e+00 2.25e+07

Te-132 1.03e+07 4.54e+06 5.48e+06 6.61e+06 14.21e+07 0.00e+00 4.57e+07
Te-133m 9.46e-13 3.82e-13 4.74e-13 7.33e-13 3.63e-12 0.00e+00 2.92e-11
Te-134 3.99e-18 1.79e-18 2.39e-18 3.15e-18 1.66e-17 0.O0e+00 1.82e-17

1-129 3.43e+09 2.11e+'09 1.88e+09 1.38e+12 i3.55e+09 0.00e+00 1.06e+08
1-130 1.73e+06 3.50e+06 1.80e+06 3.86e+08 15.23e+06 0.00e+00 1.64e+06
1-131 1.30e+09 1.31e+09 7.45e+08 4.33e+ll 2.15e+09 0.00e+00 1.17e+08

1-132 7.Ole-01 1.29e+00 5.'92e-01 5.97e+01 .97e+00 0.00e+00 1.52e+00
1-133 -1.72e+07 2.13e+07 8.05e+06 3.95e+09 13'55e+07 0.00e+00 8.57e+06
1-134 8.87e-12 1.65e-11 7.57e-12 3.79e-10 ý.52e-ll 0.00e+00 1.09e-ll

1-135 5.43e+04 9.77e+04 4.62e+04. 8.66e+06 1.50e+05 0.00e+00 7.45e+04
Cs-134 2.26e+10 3.71e+10 7.84e+09 0.00e+00 1.15e+10 4.13e+09 2.00e+08
Cs-134m 7.42e-01 l.10e+00 7..18e-01 0.00e+00 5.80e-01 9.59e-02 1.39e+00

Conversion factors are in units of square meter-mretI/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr pir uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 8.!9e+09 5.71e+09 5.85e+08 0.OQe+00 2.01e+09 6.72e+08 4.27e+07
Cs-136 1.01e+09 2.78e+09 1.80e+09 0.00e+00 1.48e+09ý 2.21e+08 9.77e+07
Cs-137 3.22e+10 3.09e+10 4.55e+09 0.00e+00 1.01e+10 3.62e+09 1.93e+08

Cs-138 4.27e-23 5.94e-23 3.77e-23 0.00e+00 4.18e-23 4.50e-24 2.74e-23
Cs-139 0.00e+00 0.00e+O0 0.O0e+00 0.00e+00 O.00e+00 0.00e+00 O.00e+00
Ba-139 2.06e-07 1.10e-10 5.98e-09 0.00e+00 9.62e-11 6.48e-11 1.19e-05

Ba-140 1.17e+08 1.03e+05 6.84e+06 0.00e+00 3.34e+04 6.12e+04 5.93e+07
Ba-141 0.00e+00 0.00e+O0 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0,00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 1.94e+01 6.79e+00 2.29e+00 0.00e+00 0.00e+00 0.00e+00 1.89e+05
La-141 1.36e-04 3.17e-05 6.89e-06 0.00e+00 0.00e+00 0.O0e+00 7.06e+00
La-142 8.30e-11 2.64e-11 8.28e-12 0.00e+00 0.00e+00 0.00e+00 5.24e-06

Ce-141 2.19e+04 1.09e+04 1.62e+03 o.ooe+OO 4.78e+03 C.OOe+00 1.36e+07
Ce-143 1.88e+02 1.02e+05 1.47e+01 o.00e+oo 4.27e+01 o.ooe+OO 1.49e+06
Ce-144 1.62e+06 5.09e+05 8.66e+04 o.ooe+00 2.82e+05 o.00e+O0 1.33e+08

Pr-143 7,18e+02 2.16e+02 3.56e+01 o.ooe+oo 1.17e+02 OO0e+O0 7.75e+05
Pr-144 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 4.45e+02 3.60e+02 2.79e+01 0.00e+00 1.98e+02 0.00e+00 5.71e+05

Pm-147 1.29e+04 9.19e+02 4.94e+02 0.00e+00 1.62e+03 0.00e+00 3.72e+05
Pm-148 2.66e+02 3.20e+01 2.07e+01 0.00e+00 5.44e+01 0.00e+00 8.54e+05
Pm-148m 3.06e+03 6.09e+02 6.09e+02 .0.00e+00 9.03e+02 0.00e+00 1.72e+06

Pm-149 1.94e+01 2.07e+00 1.12e+00 0.00e+00 3.65e+00 0.00e+00 1.41e+05
Pm-151 2.88e+00 3.5le-01 2.28e-01 0.00e+00 5.95e-01 0.00e+00 3.98e+04
Sm-151 1.05e+04 1.57e+03 4.93e+02 0.00e+00 1.62e+03 0.00e+00 2.27e+05

Sm-153 9.02e+00 5.61e+00 5.41e-01 0.00e+00 1.71e+00 0.00e+00 7.46e+04
Eu-152 2.52e+04 4.59e+03 5.45e+03 0.00e+00 1.94e+04 0.00e+00 7.54e+05
Eu-154 9.46e+04 8.51e+03 7.77e+03 0.00e+00 3.74e+04 0.00e+00 1.98e+06

Eu-155 1.94e+04 1.39e+03 1.09e+03 0.00e+00 5.22e+03 0.00e+00 3.49e+06
Eu-156 1.10e+03 5.88e+02 1.22e+02 0.00e+00 3.79e+02 0.00e+00 1.33e+06
Tb-160 5.61e+03 0.00e+00 6.96e+02 0.00e+00 1.67e+03 0.00e+00 1.24e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclide's except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE-GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 4.44e+04 9.30e+03 7.86e+03 0.00e+00 1.32e+04 0.00e+00 1.08e+06
W-181 1.54e+05 3.79e+04 5.21e+03 0.00e+00 0.00e+00 0.00e+00 1.38e+06
W-185 5.89e+06 1.47e+06 2.06e+05 0.00e+00 0.00e+00 0.00e+00 5.48e+07

W-187 2.89e+04 1.71e+04 7.69e+03 0.00e+00 0.00e+00 0.00e+00 2.41e+06
*Pb-210 2.42e+ii 6.21e+10 1.06e+10 0.00e+00 :1.87e+lI 0.00e+00 1.17e+07
Bi-210 1.62e+06 8.38e+06 9.29e+05 0.00e+00 •9.45e+07 0.00e+00 4.25e+07

Po-210 3.37e+09 5.39e+09 8.14e+08 0.00e+00 - 1.68e+10 0.00e+00 1.45e+08
Ra-223 5.55e±i1 6.41e+08 1.lle+ll 0.00e+00 1l.70e+10 0.00e+00 8.84e+09
Ra-224 6.43e+10 1.17e+08 1.29e+10 0.00e+00 13.09e+09 0.00e+00 3.53e+09

Ra-225 8.62e+ll 7.70e+08 1.72e+11 0.00e+00 12.04e+10 0.O0e+00 9.89e+09
Ra-226 3.78e+13 1.21e+09 3.11e+13 0.00e+00•3.21e+10 0.00e+00 2.24e+10
Ra-228 2.52e+13 6.53e+08 2.82e+13 0.00e+00 11.73e+10 0.00e+00 3.80e+09

---------------------------------------------------------------
Ac-225 2.81e+05 2.89e+05 1.88e+04 0.00e+00 13.09e+04 0.00e+00 6.43e+06
Ac-227 1.69e+08, 2.72e+07 1.05e+07 0.00e+00 5.99e+06 0.00e+00 3.46e+06
Th-227 1.27e+06 1.73e+04 3.67e+04 0.00e+00 i9.17e+04 0.00e+00 1.22e+07

Th-228 8.33e+07 1.07e+06 2.82e+06 0.00e+00 !5.55e+06 0.00e+00 2.33e+07
Th-229 9.67e+08 2.43e+07 1.61e+07 0.00e+0O '1.19e+08 0.00e+00 3.31e+06
Th-230 1.46e+08 7.32e+06 4.08e+06 0.00e+00 83.57e+07 0.00e+00 2.55e+06

Th-232 1.63e+08 6.25e+06 1.24e+05 0.00e+00 3.05e+07. 0.00e+00 2.17e+06
Th-234 8.40e+03 3.71e+02 2.43e+02 0.00e+00 :1.97e+03 0.00e+00 2.90e+06
Pa-231 2.91e+08 9.63e+06 1.16e+07 0.00e+00 5.27e+07 0.00e+00 3.03e+06

Pa-233 4.68e+02 7.30e+01 8.18e+01 0.00e+00 2.69e+02 0.00e+00 3.73e+05
U-232 7.24e+10 0.00e+00 5.18e+09 0.00e+00 ;5.51e+09 0.00e+00 2.87e+08
U-233 1.53e+10 0.00e+00 9.26e+08 0.00e+00 2.51e+09 0.00e+00 2.65e+08

U-234 1.47e+10 0.00e+00 9.09e+08 0.00e+00 2.46e+09 0.00e+00 2.60e+08
U-235 1.41e+10 0.00e+00 8.51e+08 0.00e+00 '..31e+09 0.00e+00 3.30e+08
U-236 1.41e+10 0.00e+00 8.72e+08 0.00e+00 2.36e+09 0.00e+00 2.44e+08
-- 237 2.57e+05 -.-- e+00 6.83e+04 0.-0e+00 7.42e+05 0.00e+00 2.27e+07
U-238 1.35e+10 0.00e+00 7.98e+08 0.00e+00 2.16e+09 0.00e+00 2.33e+08
Np-237 9.17e+07 6.05e+06 4.03e+06 0.00e+00 2.49e+07 0.00e+00 3.36e+06

Conversion factors are in units of square meter-mretn/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr p~r uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous. Release Cow's Milk Pathway Ri•

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.64e+02 3.32e+00 2.55e+00 0.00e+00 1.06e+01 0.00e+00 1.14e+05
Np-239 1.73e+01 1.24e+00 8.71e-01 0.00e+00 3.58e+00 0.00e+00 9.17e+-04
Pu-238 1.96e+07 2.27e+06 5.20e+05 O.00e+00 1.89e+06 O..00e+00 1.23e+06

Pu-239 2.12e+07 2.27e+06 5.45e+05 0.00e+00 2.01e+06 0.00e+00 1.13e+06
Pu-240 2.11e+07 2.35e+06 5.45e+05 O.00e+00 2.01e+06 0.00e+00 1.15e+06
Pu-241 6.35e+05 2.59e+04 1.32e+04 O.00e+00 4.86e+04 O.00e+00 2.36e+04

Pu-242 1.96e+07 2.27e+06 5.25e+05 0.00e+00 1.93e+06 0.00e+00 1.10e+06
Pu-244 2.29e+07 2.60e+07 6.01e+05 0.00e+00 2.22e+06 0.00e+00 1.65e+06
Am-241 5.54e+07 4.77e+07 4.16e+06 0.00e+00 2.54e+07 0.00e+00 3.11e+06

Am-242m 5.76e+07 4.61e+07 4.28e+06 0.00e+00 2.59e+07 0.00e+00 3.95e+06
Am-243 5.51e+07 4.65e+07 4.04e+06 O.00e+00 2.49e+07 0.00e+00 3.68e+06
Cm-242 3.30e+06 2.63e+06 2.19e+05 0.00e+00 7.02e+05 0.00e+00 3.06e+06

Cm-243 5.26e+07 4.27e+07 3.38e+06 0.00e+00 1.27e+07 O.00e+00 3.30e+06
Cm-244 4.43e+07 3.59e+07 2.84e+06 0.00e+00 1.04e+07 0.00e+00 3.19e+06
Cm-245 6.87e+07 5.51e+07 4.32e+06 0.00e+00 1.69e+07 0.00e+00 2.96e+06

Cm-246 6.79e+07 5.51e+07 4.32e+06 0.00e+00 1.69e+07 0.00e+00 2.92e+06
Cm-247 6.62e+07 5.43e+07 4.24e+06 0.00e+00 1.66e+07 0.00e+00 3.85e+06
Cm-248 5.51e+08 4.48e+08 3.50e+07 0.00e+00 1.37e+08 0.00e+00 6.21e+07

Cf-252 4.25e+07 0.00e+00 1.03e+06 0.00e+00 0.00e00 0.00e+00 I.'20e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.36e+03 1.36e+03 1.36e+03 1.36e+03 1.36e+03 1.36e+03
Be-10 .1.41e+07 2.05e+06 4.25e+05 0.00e+00 1.35e+06 0.00e+00 2.29e+07
C-14 2.34e+09 5.00e+08 5.00e+08 5.00e+08 5.00e+08 5.00e+08 5.00e+08

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 jO.00e+00 0.00e+00 0.00e+00
F-18 4.12e-02 0.00e+00 3.51e-03 0.00e+00 ;0.00e+00 0.00e+00 9.67e-03
Na-22 3.18e+10 3.18e+10 3.18e+10 3.18e+10 13.18e+i0 3.18e+10 3.18e+10

Na-24 1.55e+07 1.55e+07 1.55e+07 1.55e+07 l1.55e+07 1.55e+07 1.55e+07
P-32 1.60e+ll 9.43e+09 6.21e+09 0.00e+00 O.00e+00 0.00e+00 2.17e+09

-Ca-41 2.46e+10 O.00e+00 2.69e+09 0.00e+00 '0.00e+00 0.00e+00 1.26e+07

Sc-46 1.30e+03 1.88e+03 5.86e+02 0.00e+00 'l.23e+03 0.00e+00 1.22e+06
Cr-51 0.00e+00 0.00e+00 1.61e+05 1.05e+05 .2.30e+04 2.05e+05 4.70e+06
Mn-54 0.00e+00 3.90e+07 8.84e+06 0.O0e+00 8.64e+06 0.00e+00 1.43e+07

Mn-56 0.00e+00 3.14e-02 5.42e-03 0.00e+00 2.70e-02 0.00e+00 2.86e+00
Fe-55 1.35e+08 8.73e+07 2.33e+07 0.00e+00 0.00e+O0 4.27e+07 l.lle+07
Fe-59 2.24e+08 3.92e+08 1.54e+08 0.00e+00 0.00e+00 1.16e+08 1.87e+08

Co-57 0.00e+00 8.95e+06 1.46e+07 0.00e+00 :O.O0e+00 0.O0e+00 3.05e+07
Co-58 0.00e+00 2.42e+07 6.05e+07 0.00e+00 0.O0e+00 0.00e+60 6.04e+07
Co-60 O.00e+00 8.81e+07 2.08e+08 0.00e+00 0.00e+00 O'.00e+00 2.10e+0.8

Ni-59 2.61e+09 7.99e+08 4.50e+08 0.00e+00 :0.00e+00 0.O0e+00 3.95e+07
Ni-63 3.49e+10 2.16e+09 1.21e+09 0.00e+00 0.00e+00 0.OOe+00 1.07e+08
Ni-65 3.56e+00 4.03e-01 1.83e-01 0.00e+00 0.O0e00 0.00e+00 3.07e+01

Cu-64 0.00e+00 1.86e+05 8.62e+04 0.00e+O 3.15e+05 0.00e+00 3.82e+06
Zn-65 5.55e+09 1.90e+10 8.78e+09 0.00e+00 9.23e+09 0.00e+00 1.61e+10
Zn-69 2.10e-ll 3.79e-I1 2.82e-12 0.00e00 1.57e-11 0.00e+00 3.09e-09

Zn-69m 1.70e+06 3.48e+06 3.17e+05 0.00e00 1.41e+06 0.00e+00 4.82e+07
Se-79 0.00e+00 7.77e+09 1.44e+09 0.00e+00 !9.00e+09 0.00e+00 2.07e+08
Br-82 0.00e+00 0.O0e+00 1.93e+08 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 9.49e-01 0.00e+00 0.00e+00 0.00e+O0 O.00e+00
Br-84 0.00e+00 0.00e+00 1.35e-22 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00

Conversion factors are in units of square meter-mrein/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr p~r uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroidý Kidney Lung GI-LLI

Rb-86 0.00e+00 2.23e+10 1.10e+10 0.00e+00 O.00e+00 0.00e+00 5..69e+08
Rb-87 0.00e+00 2.19e+10 8.69e+09 0.00e+00 O.00e+00 0.00e+00 1.48e+08
Rb-86 0.00e+00 O.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.O0e+QO O.00e+00 0.00e+00 0.O0e+00 0.O0e+00 O.00e+00 0.00e+OO
Sr-89 1.26e+10 0.00e+00 3.61e+08 0.00e+00. 0.O0e+-00 0.00e+00 2.59e+08
Sr-90 1.86e+11 0.00e+00. 3.77e+09 0.00e+00 0.00e+00 0.00e+00 1.52e+09

Sr-91 2.73e+05 0.00e+00 .9.87e+03 0.00e+00 0.00e+00 0.00e+00 3.23e+05
Sr-92 4.71e+00 0.00e+00 1.75e-01 0.00e+00 0.00e+00 0.00e00 5.08e+01
Y-90 6.82e+02 0.00e+00 1.83e+01 0.00e+00 0.00e+00 0.O0e+00 9.41e+05

Y-91 7.33e+04 0.00e+00 1.95e+03 0.00e+00' O.e00e400 0.0e+00 5.25e+06
Y-91m 5.94e-19 0.00e+00 2.03e-20 0.00e+Oo o.0oe+oO O.O0e+00 1.98e-15
Y-92 5.44e-04 0.00e+O0 1.53e-05 0.00e+00 0;00e+00 0.00e+00 1.04e+01

Y-93 2.16e+00 o.00e+oo 5.90e-02 0.00e+OO 0.00e+00 0.00e+00 1.71e+04
Zr-93 7.94e+03 3.78e+02 2.28e+02 0.00e+00 l.lle+03 .O.00e+00 9.83e+04
Zr-95 6.80e+03 1.66e+03 1.18e+03 0.00e+00 1.79e+03 0.00e+00 8.26e+05

Zr-97 4.07e+00 6.99e-01 3.19e-01 0.00e+00 7.04e-01 0.00e+00 4.46e+04
Nb-93m 2.52e+06 6.83e+05 2.13e+05 0.00e+00 6.66e+05 0.O0e+O0 8.16e+07
Nb-95 5.93e+05 2.44e+05 1.41e+05 0.00e-00 1.75e+05 0.O0e+00 2.06e+08

Nb-97 6.16e-11 l.31e-l1 .4.74e-12 0.00e+00 1.03e-11 0.00e+00 4.15e-06
Mo-93 0.00e+00 3.49e+09 1.12e+080 *OOe+00 6.97e+08 0.00e+00 7.47e+07
Mo-99 0.00e+00 2.08e+08 4.06e+07 O.00e+00 3.11e+08 O.00e+00 6.86e+07

Tc-101 0.00e+00 0.O0e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 2.22e+09 3.00e+08 9.36e+07, 0.00e+00 2.53e+09. 2.92e+07 1.30e+09
Tc-99m 2.77e+01 5.70e+01 7.35e+02 0.00e+00 6.14e+02 2.98e+01 1.66e+04

Ru-103 8.67e+03 0.O0e+00 2.90e+03 O.00e+00 1.80e+04 0.00e+00 1.05e+05
Ru-105 8.12e-03 0.O0e+00 2.74e-03 0.00e+00 5.97e-02 0.00e+00 3.23e+00
Ru-106 1.90e+05 0.00e+00 2.38e+04 0.00e+00 2.25e+05 0.00e+00 1.44e+06

Rh-105 3.32e+06 2.17e+06 1.46e+06 0.00e+00 6.03e+06 0.00e+O0 5.39e+07
Pd-107 0.00e+00 9.79e+07 6.95e+06 0.00e+00 5.59e+08 0.00e+00 7.78e+07
Pd-109 0.00e+00 4.05e+05 9.78e+04 0.00e+00 1.49e+06 0.00e+00 9.95e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk ,Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-li0m 3.86e+08 2.82e+08 1.86e+08 0.00e+00 4.03e+08 0.00e+00, 1.46e+10
Ag-ill 6.17e+07 2.40e+07 1.27e+07 0.00e+O0 5.01e+07 0.00e+00 5.72e+09
Cd-113m 0.00e+00 1.74e+07 6.42e+05 0.00e+00 1.32e+07 0.00e+00 2.62e+07

Cd-115m 0.00e+00 1.03e+07 3.59e+05 0.00e+00 5.40e+06 0.00e+00 5.89e+07
Sn-123 4.57e+09 7.i4e+07 1.19e+08 7.18e+07 0.00e+00 0.00e+00 1.21e+09
Sn-125 5.37e+08 1.00e+07 2.39e+07 9.86e+06 0.00e+00 0.00e+00 8.05e+08

Sn-126 1.14e+10 1.49e+08 3 70e+08 3.93e+07 'O.00e+00 0.00e+00 5.18e+08
Sb-124 2.09e+08 3.0Be+06 6.49e+07 5.56e+05 'O.00e+00 1.31e+08 6.46e+08
Sb-125 1.50e+08 1.45e+06 3.08e+07 1.87e+05 10.00e+00 8.65e+07 1.99e+08

Sb-126 4.20e+07 8.23e+05 1.52e+07 3.22e+05 :O.00e+00 2.64e+07 4.35e+08
Sb-127 4.17e+06 7.44e+04 1.29e+06 5.31e+04 !0.00e+00 2.15e+06 1.lle+08
Te-125m 1.51e+08 5.04e+07 2.04e+07 5.07e+07 ;0.O0e+00 0.00e+00 7.18e+07

Te-127 6.34e+03 2.13e+03 1.36e+03 5.16e+03 71.55e+04 0.00e+00 i.33e+05
Te-127m 4.21e+08 1.40e+08 5.10e+07 1.22e+08 i1.04e+09 0.00e+00 1.70e+08
Te-129 2.81e-09 9.69e-10 6.56e-10 2.36e-09 7.00e-09 0.00e+00 2.25e-07

Te-129m 5.57e+08 1.91e+08 8.5Be+07 2.14e+08 1.39e+09 0.00e+00 3.33e+08
Te-131 3.76e-32 1.39e-32 1.05e-32 3.35e-32 9.61e-32 0.00e+00 1.52e-30
Te-131m 3.38e+06 1.36e+06 1.12e+06 2.76e+06 9.36e+06 0.00e+00 2.29e+07

Te-132 2.lle+07 1.05e+07 9.75e+06 1.54e+07 16.54e+07 0.00e+00 3.67e+07
Te-133m 1.98e-12 9.05e-13 8.65e-13 1.74e-12 '6.17e-12 0.00e+00 9.76e-11
Te-134 8.25e-18 4.14e-18 4.27e-18 7.39e-18 12.79e-17 0.00e+00 9.46e-17

1-129 7.06e+09 5.23e+09 3.83e+09 3.36e+12 ,6.19e+09 0.00e+00 1.05e+08
1-130 3.56e+06 7.83e+06 3.14e+06 8.78e+08 8.60e+06 0.00e+00 1.68e+06
1-131 2.72e+09 3.21e+09 1.41e+09 1.05e+12 3.74-e+09 0.00e+00 1.14e+08

1-132 1.45e+00 2.95e+00 1.05e+00 1.38e+02 3.29e+00 0.00e+00 2.39e+00
1-133 3.63e+07 5.29e+07 1.55e+07 9.62e+ 09 :6.22e+07 0.00e+00 8.95e+06
1-134 1.84e-11 3.77e-11 1.34e-11 8.78e-10 4.21e-ii 0.00e+00 3.89e-11

1-135 1.13e+05 2.25e+05 8.19e+04 2.01e+07 :2.50e+05 0.00e+00 8.13e+04
Cs-134 3.65e+10 6.80e+10 6.87e+09 0.00e+00 1.75e+10 7.18p+09 1.85e+08
Cs-134m 1.55e+00 2.58e+00 1.30e+00 0.00e+00 9.94e-01 2.29e-01 2.04e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr *er uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.31e+10 1.19e+10 6.22e+08 0.00e+00 3.40e+09 1.29e+09 4.31e+07
Cs-136 1.98e+09 5.81e+09 2.17e+09 0.00e+00 2.32e+09 4.74e+08 8.83e+07
Cs-137 5.15e+10 6.02e+10 4.27e+09 0.00e+00 1.62e+10 6.55e+09 1.88e+08

Cs-138 9.01e-23 1.47e-22 7.10e-23 0.00e+00 7.31e-23 .1.14e-23 2.34e-22
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 O.O0e+00 0.00e+00
Ba-139 4.39e-07 2.91e-10 1.27e-08 0.00e+00 1.75e-10 1.77e-10 2.78e-05

Ba-140 2.41e+08 2.41e+05 1.24e+07 0.00e+00 5.72e+04 1.48e+05 5.92e+07
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 4.06e+01 1.60e+01 4.11e+00 0.00e+00 0.00e+00 0.00e+00 1.88e+05
La-141 2.89e-04 8.39e-05 1.46e-05 O.00e+00 0.00e+00 0.00e+00 9.62e+00
La-142 1.74e-10 6.40e-il 1.53e-11 0.00e+00 0.00e+00 0.00e+00 1.09e-05

Ce-141 4.34e+04 2.64e+04 3.11e+03 0.00e+00 8.15e+03 0.00e+00 1.37e+07
Ce-143 3.97e+02 2.64e+05 3.01e+01 0.00e+00 7.68e+01 O.00e+00 1.54e+06
Ce-144 2.33e+06 9.52e+05 1.30e+05 0.00e+00 3.85e+05 0.00e+00 1.33e+08

Pr-143 1.49e403 5.55e+02 7.36e+01 0.00e+00 2.06e+02 0.00e+O0 7.84e+05
Pr-144 0.O0e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 8.81e+02 9.05e+02 5.55e+01 0.00e+00 3.49e+02 0.OOe+00 5.74e+05

Pm-147 1.57e+04 1.32e+03 6.44e+02 0.00e+00 1.98e+03 0.00e+00 3.75e+05
Pm-148 5.57e+02 8.04e+1oL. 4.05e+01 0.00e+00 9.60e+01 0.00e+00 8.56e+05
Pm-148m 4.90e+03 1.24e+03 9.74e+02 o.OOe+00 1.43e+03 0.00e+OO 1.*62e+06

Pm-149 4.13e+01 5.42e+00 2.37e+00 0.00e+00 6.59e+00 0.00e+O0 1.46e+05
Pm-151 6.10e+O0 8.90e-01 4.50e-01 0.00e+00 1.06e+00 0.00e+00 4.12e+04
Sm-151 1.19e+04 2.74e+03 5'.92e+02 0.00e+00 1.86e+03 0.00e+00 2.29e+05

Sm-153 1.91e+01 1.47e+01 1.13e+00 0.00e+00 3.09e+00 D.00e+00 7.71e+04
Eu-152 2.76e+04 7.34e+03 6.19e+03 0.00e+00 2.06e+04 0.O0e+00 6.52e+05
Eu-154 1.09e+05 1.51e+04 9.05e+03 0.00e+00 4.09e+04 0.00e+00 1.88e+06

Eu-155 2.18e+ 04 2.51e+03 1.30e+03 0.00e+00 5.63e+03 0.00e+00, 3.36e+06
Eu-156 2.23e+03 1.38e+03 2.19e+02 0.00e+00 6.37e+02 O.00e+00 1.30e+06
Tb-160 8.75e+03 0.00e+00 1.09e+03 0.00e+00 2.49e+03 0.00e+00. 1.17e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides-except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ro-166m 5.14e+04 l.lle+04 8.76e+03 0.00e+00 1.47e+04 0.00e+00 1.09e+06
W-181 3.23e+05 9.91e+04 l.1le+04 0.00e+00 0.00e+00 0.00e+00 1.39e+06
W-185, 1.23e+07 3.85e+06 4.39e+05 0.00e+00 0.00e+00 0.00e+00 5.51e+07

W-187 6.09e+04 4.23e+04 1.46e+04 0.00e+00 0.00e+00 0.00e+00 2.49e+06
Pb-210 2.69e+1i 7.23e+10 1.21e+10 0.00e+00 2.20e+1l 0.00e+00 1.18e+07
Bi-210 3.42e+06 2.20e+07 1.96e+06 0.00e+00 1.71e+08 0.00e+00 4.33e+07

Po-210 6.88e+09 1.32e+10 1.64e+09 0.00e+00 2.80e+10 0.00e+00 1.47e+08
Ra-223 1.15e+12 1.68e+09 2.31e+11 0.00e+00 3.06e+10 0.00e+00 8.97e+09
Ra-224 1.36e+11 3.07e+08 2.72e+10 O.0de+00 5.60e+09 0.00e+00 3.60e+09

Ra-225 1.78e+12 2.01e+09 3.54e+11 0.00e+00 3.66e+10 0.00e+00 9.98e+09
Ra-226 4.08e+13 3.13e+09 3.38e+13 0.00e+00 :5.73e+10 0.00e+00 2.26e+10
Ra-228 2.82e+13 1.69e+09 3.18e+13 0.00e+00 13.09e+10 0.00e+00 3.83e+09

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

Ac-225 5.85e+05 7.51e+05 3.92e+04 0.00e+O 15.51e+04 0.00e+00 6.51e+06
Ac-227 1.84e+08 3.15e+07 1.15e+07 0.00e+00 '6.40e+06 O.O0e+00 3.49e+406
Th-227 2.61e+06 4.37e+04 7.49e+04 0.00e+00 1.61e+05 0.00e+00 1.24e+07

Th-228 9.94e+07 1.36e+06 3.36e+06 0.00e+00 i6.36e+06 0.00e+00 2.35e+07
Th-229 1.04e+09 2.60e+07 1.73e+07 0.00e+00 11.25e+08 0.00e+00 3.33e+06
Th-230 1.56e+08 7.82e+06 4.36e+06 0.00e+00 13.75e+07 0.00e+00 2.57e+06

Th-232 1.74e+08 6.70e+06 6.79e+04 0.O'0e+00 1.20e+07 0.O0e+00 2.18e+06
Th-234 1.70e+04 9.26e+02 4.91e+02 0.00e+00 1 .41e+03 O.0Oe+00 2.92e+06
Pa-231 3.11e+08 1.03e+07 1.24e+07 0.00e+00 .51e+07 0.00e+00 3.06e+06

Pa-233 8.05e+02 1.58e+02 1.41e+02 0.00e+00 .32e+02 0.00e+00 3.78e+05
-U-232 9.95e+10 0.00e+00 8.88e+09 0.60e+00 .74e+09 0.00e+00 2.89e+08
U-233 2.09e+10 0.00e+00 1.59e+09 0.00e+00 14.44e+09 0.00e+00 2.68e+08

U-234 2.01e+10 0.O0e+00 1.56e+09 0.00e+00 4.36e+09 0.00e+00 2.62e+08
U-235 1.92e+10 0.00e+00 1.46e+09 0.00e+00 4.08e+09 0.00e+00 3.33e+08
U-236 1.92e+10 0.00e+00 i.50e+09 0.00e+00 4.15e+09 0.00e+00 2.46e+08

U-237 5.39e+05 0.00e+00 1.44e+05 0.00e+00 1.34e+06 0.00e+00 2.30e+07
U-238 1.84e+10 0.00e+00 1.37e+09 0.00e+00 3.82e+09 0.00e+00 2.35e+08
Np-237 9.87e+07 6.54e+06 4.32e+06 0.00e+00 2.61e+07 0.00e+00 3.39e+06

Conversion factors are in units of square meter-mrela/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr p~r uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.49e+02 8.78e+00 5.40e+00 o.00e+00 1.92e+Oi O.O0e+00 1.17e+05
Np-239 3.65e+01 3.26e+00 1.84e+00 0.00e+00 6.51e+00 0.00e+00 9.44e+04
Pu-238 2.lle+07 2.47e+06 5.59e+05 0.00e+00 1.99e+06 0.00e+00 1.24e+06

Pu-239 2.27e+07 2.55e+06 5.82e+05 0.00e00 2.lle+06 0.00e+00 1.14e+06
Pu-240 2.27e+07 2.55e+06 5.82e+05 0.00e+00 2.11e+06 0.00e+00 l.16e+06
Pu-241 6.97e+05 2.89e+04 1.45e+04 0.00e+00 5.20e+04 0.00e+00 2.38e+04

Pu-242 2.lle+07 2.45e+06 5.61e+05 0.00e+00 2.02e+06 0.00e+00 1.lle+06
Pu-244 2.45e+07 2.81e+06 6.43e+05 0.00e+00 2.32e+06 0.00e+00 1.66e+06
Am-241 5.95e+07 5.17e+07 4.44e+06 0.00e+00 2.67e+07 0.00e+00 3.14e+06

Am-242m 6.21e+-07 5.02e+07 -4.65e+06 O.--e+0- 2.73e+07 ---- e+0 -3.98e+06

Am-243 5.92e+07 5.06e+07 4.36e+06 0.00e+00 2.62e+07 0.00e+00 3.71e+06
Cm-242 5.15e+06 4.77e+06 3.42e+05 0.00e+00 9.84e+05 0.00e+00 3.09e+06

Cm-243 5.75e+07 4.72e+07 3.69e+06 0.00e+00 1.34e+07 0.00e+00 3.33e+06
Cm-244 4.84e+07 3.98e+07 3.lle+06 0.00e+00 l.lle+07 0.00e+00 3.22e+06
Cm-245 7.36e+07 5.96e+07 4.65e+06 0.00e+00 1.78e+07 0.00e+00 3.00e+06

Cm-246 7.28e+07 5.96e+07 4.65e+06 0.00e+00 1.77e+07 0.00e+00 2.95e+06
Cm-247 7.,12e+07 5.88e+07 4.57e+06 0.00e+00 1.74e+07 0.00e+00 3.88e+06
Cm-248 5.88e+08 4.85e+08 3.77e+07 0.00e+00 1.44e+08 0.00e+00 6.25e+07

Cf-252 4.93e+07 0.00e+00 1.19e+06 0.00e+00 0.00e+00 0.00e+00 1.21e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri' factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.85e+02 1.85e+02 1.85e+02 1.85e+02 1.85e+02. 1.85e+02
Be-10 8.72e+06 1.35e+06 2.18e+05 0,00e+00 1.02e+06 0.00e+00 7.35e+07
C-14 2.41e+08 4.83e+07 4.83e+07 4.83e+07 4.83e+07 4.83e+07 4.B3e+07

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00eOO 0.00e+00
F-18 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.GCe+00
Na-22 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09

Na-24 1'39e-03 1.39e-03 1.39e-03 1.39e-03 1.39e-03 1.39e-03 1.39e-03
P-32 4.66e+09 2.90e+08 1.80e+08 0.00e+00 0.00e+00 0.00e+00 5.24e+08
Ca-41 2.03e+09 0.00e+.00 2.19e+08 0.00e+00 o.ooe+O0 0.00e+00 2.02e+06

Sc-46 1.76e+05 3.41e+05 9.91e+04 0.00e+00 !3.18e+05 0.00e+00 1.66e+09
Cr-51 0.00e+00 0.00e+00 7.05e+03 4.21e+03 i1.55e+03 9.36e+03 1.77e+06
Mn-54 0.00e+00 9.18e+06 1.75e+06 O.ooe+oo 2.73e+06 0.00e+00 2.81e+07

Mn-56 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+0 .0.00e+00
Fe-55 2.93e+08 2.03e+08 4.72e+07 0.00e+00 0.00e+00 1.13e+08 1.16e+08
Fe-59 2.66e+08 6.24e+08 2.39e+08 0.00e+00 O.00e+00 1.74e+08 2.08e+09

Co-57 0.00e+00 5.63e+06 9.37e+06 0..0e+O0 O.00e+00 0.00e+00 1.43e+08
Co-58 0.0.Oe+00 1.82e+07 4.09e+07 0.00e+00 O.00e+00 0.00e-00 3.70e+08
Co-60 o.00e+00 7.52e+07 1.66e+08 0.00e+OO o.o0e+00 0.00e+00 1.41e+09

Ni-59 1.42e+08 4.87e+07 2.37e+07 0.00e+OO O.00e+00 .0.00e00 1.00e+07
Ni-63 1.89e+09 1.31e+08 6.33e+07 0.00e+00 0.00e+00 0.00e+00 2.73e+07
Ni-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cu-64 0.00e+00,. 2.80e-07 1.31e-07 O.00e+00 7.05e-07 0.00e+O0 2.38e-05
Zn-65 3.56e+08 1.13e+09 5.12e+08 Q.00e+00 i.57e+08 0.00e+00 7.13e+08
Zn-69 0.00e+00 O00e+O0 0.00e+O0 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Zn-69m 1.87e-05 4.48e-05 4.10e-06 0.00e+00 2.71e-05 0.00e+00 .2.73e-03
Se-79 0.00e+00 1.08e+08 l.8le+07 0.00e+00 :1.87e+08 0.00e+00 2.21e+07
Br-82 0.00e+00 0.00e+00 1.23e+03 0.00e+00 O.00e+00 0.00e+00 1.41e+03

Br-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 o.ooe+oo o.ooe+oo 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are inunits of square meter-mreo/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr p~r uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat &,Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 4.88e+08 2.27e+08 0.00e+00 0.00e+00 0.00e+00 9.61e+07
Rb-87 0.00e+00 1.05e+09 3.64e+08 0.00e+00 O.00e+00 0.00e+00 4.90e+07
Rb-88 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 3.02e+08 0.00e+00 8.66e+06 0.00e+00 0.00e+00 0.00e+00 4.84e+07
Sr-90 1.43e+10 0.00e+00 2.87e+08 0.00e+00 0.00e+00 0.O0e+00 3.59e+08

Sr-91 .1.58e-10 O.'00e+00 6.39e-12 0.00e+00 0.00e+00 0.00e+00 7.53e-10
Sr-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+o0 0.00e+00 0.00e+00
Y-90 l.08e+02 0-00e+00 2.90e+00 0.00e+00 0.00e+00 O.00e+00 1.15e+06

Y-91 1.13e+06 0.00e+00 3.03e+04 O.00e+00 0.00e+00 0.00e+00 6.23e+08
Y-91m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-92 1.69e-39 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.96e-35

Y-93 4.87e-12 0.00e+00 1.35e-13 0.00e+00 0.00e+00 0.00e+00 1.55e-07
Zr-93 3.90e+06 2.18e+05 1.02e+05 0.00e+00 8.27e+05 0.00e+00 2.27e+08
Zr-95 1.87e+06 6.01e+05 4.07e+05 0.00e+00 9.43e+05 0.00e+00 .1.90e+09

Zr-97 2.1le-05 4.27e-06 1.95e-06 0.00e+00 6.44e-06. 0.00e+00 1.32e+00
Nb-93m 1.95e+07 6.35e+06 1.57e+06 0.00e+00 7.31e+06 0.00e+00 2.93e+09
Nb-95 2.30e+06 1.28e+06 6.87e+05 0.00e+00 1.26e+06 0.00e+00 7 .76e+09

Nb-97 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Mo-93 0.00e+00 1.65e+08 4.45e+06 0.00e+00 4.67e+07 0.00e+00 2.68e+07
Mo-99 0.00e+00 .Ole+05 1.91e+04 0.00e+00 2.28e+05 0.O0Oe+00 2.33e+05

Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0
Tc-99 1.37e+09 2.04e+08 5.51e+07 0.00e+00 2.57e+09 1.73e+07 6.67e+09
Tc-99m 4.74e-21 1.34e-20 1.71e-19 0.00e+00 2.04e-19 6.57e-21 7.93e-18

Ru-103 1.05e+08. 0.00e+00 4.53e+07 0.00e+00 4.02e+08 O.00e+00 1.23e+10
Ru-105 6.30e-28 0.00e+00 2.49e-28 0.00e+00 8.14e-27 0.00e+00 3.85e-25
Ru-106 2.80e+09 0.00e+00 3.54e+08 0.00e+00 5.40e+09 0.00e+00 1.81e+ll

Rh-105 3.79e+00 2.78e+00 1.83e+00 0.00e+00 1.18e+01 0.ooe+00 4.42e+02
Pd-107 0.00e+00 1.61e+06 1.03e+05 0.00e+00 1.45e+07 O.00e+00 9.'99e+06
Pd-109 0.00e+00 1.49e-06 3.35e-07 0.00e+00 8.47e-06 0.00e+00 1.64e-04

Conversion factors are in units of square meter-mremn/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-i10m 6.68e+06 6.18e+06 3.67e+06 0.00e+00 1.22e+07 0.00e+00 2.52e+09
Ag-ill 1.46e+05 6.12e+04 3.05e+04 0.00e+00 1.97e+05 0.00e+00 1.12e+08
Cd-113m 0.00e+00 4.60e+06 1.47e+05 0.00e+00 5.06e+06 0.00e+00 3.70e+07

Cd-115m 0.00e+00 1.49e+06 4.76e+04 0.00e+00 i.18e+06 0.00e+00 6.27e+07
Sn-123 5.53e+09 9.15e+07 1.35e+08 7.78e+07 i0.00e+00 0.00e+00 1.13e+10
Sn-125 1.76e+08 3.55e+06 7.99e+06 2.94e+06 10.00e+00 0.00e+00 2.20e+09

Sn-126 1.85e+10 3.66e+08 5.27e+08 1.08e+08 !0.00e+00 0.00e+00 5.33e+09
Sb-124 1.98e+07 3.74e+05 7.85e-06 4.80e+04 10.00e+00 1.54e+07 5.62e+08
Sb-125 1.91e+07 2.13e+05 4.55e+06 1.94e+04 I.00e+00 1.47e+07 2.10e+08

Sb-126 1.96e+06 3.99e+04 7.08e+05 1.20e+04 Ob.00e+00 1.20e+06 1.60e+08
Sb-127 1.71e+04 3.75e+02 6.58e+03 2.06e+02 0.00e+00 1.02e+04 3.92e+06
Te-125m 3.59e+08 1.30e+08 4.81e+07 1.08e+08 1.46e+09 0.00e+00 1.43e+09
--------------------------------------------- -----------------------
Te-127 2.21e-10 7..94e-11 4.78e-11 1.64e-10 !9.01e-10 0.00e+00 1.74e-08
Te-127m 1.12e+09 3.99e+08 1.36e+08 2.85e+08 A4.53e+09 0.00e+00 3.74e+09
Te-129 0.00e+00 0.00e+00 0.1O0e+00 0.00e+00 6.00e+00 0.00e+00 0.00e+00

Te-129m 1.13e+09 4.23e+08 1.80e+08 3.90e+08 4.74e+09 0.00e+00 5.71e+09
Te-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00
Te-131m 4.57e+02 2.23e+02 1.86e+02 3.54e+02 2.26e+03 0.00e+00 2.22e+04

Te-132 1.43e+06 9.23e+05 8.66e+05 1.02e+06 0.89e+06 O.00e+00 4.36e+07
Te-133m 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 b.00e+00 0.00e+00 0.00e+00
Te-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 b.00e±0O 0.00e+00 0.00e+00

1-129 1.30e+08 1.12e+08 3.66e+08 2.87e+1 ý2.40e+08 0.00e+00 1.77e+07
1-130 2.18e-06 6.42e-06 2.53e-06 5.44e-04 1.00e-05 0.00e+00 5.52e-06
1-131 1.08e+07 1.54e+07 8.82e+06 5.04e+09 2.64e+07 0.00e+00 4.06e+06

1-132 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
1-133 3.72e-01 6.47e-01 1.97e-01 9.51e+01 . 13e+00 0.00e+00 5.82e-01
1-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 .00e+00 0.00e+00 0.00e+00

1-135 4.69e-17 1.23e-16 4.53e-17 8.10e-15 .97e-16 0.00e+00 1.39e-16
Cs-134 6.58e+08 1.56e+09 1I28e+09 0.00e+00 5.06e+08 1.68e+08 2.74e+07

.Cs-134m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mref/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr ppr uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 2.14e+08 .1.97e+08 8.76e+07 0.00e+00 7.47e+07 2.24e+07 4.62e+06
Cs-136 1.21e+07 4.76e+07 3.43e+07 0.00e+00 2.65e+07 3.63e+06 5.41e+06
Cs-137 8.72e+08 1.19e+09 7.81e+08 0.00e+00 4.05e+08 1.35e+08 2.31e+07

.Cs-138 0.00e+00. 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ba-140 2.88e+07 3.61e+04 1.88e+06 0.00e+00 1.23e+04 2.07e+04 5.92e+07
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 3.75e-02 1.89e-02 4.99e-03 0.00e+00, 0.00e+00 0.00e+00 1.39e+03
La-141 3.46e-37 1.07e-37 1.76e-38 0.00e+00 0.00e+00 0.00e+00 1.28e-32
La-142 0.O0e+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00 0.06e+O0 O.O~e+00

Ce-141 1.41e+04 9.50e+03 1.08e+03 0.00e-00 4.41e+03 0.00e+00 3.63e+07
Ce-143 2.03e-02 1.50e+01 1.66e-03 0.00e+00 6.61e-03 O..00e.+00 5.61e+02
Ce-144 1.46e+06 6.09e+05 7.83e+04 0.00e+00 3.61e+05 0.00e+00 4.93e+Q8

Pr-143 2.10e+04 8.42e+03 1.04e+03 0.00e+00 4.86e+03 0.00e+00 9.19e+07
Pr-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 7.08e+03 8.18e+03 4.90e+02 0.00e+00 4.78e+03 0.00e+00 3.93e+07

Pm-147 9.64e+05 9.07e+04 3.67e+04 0.00e+00 1.71e+05 0.00e+00 1.14e+08
Pm-148 1.98e+03 3.29e+02 1.65e+02 0.00e+00 6.21e+02 0.00e+00 2.58e+07
Pm-148m 2.16e+05 5.59e+04 4.27e+04 0.00e+00 8.43e+04 0.00e+00 4.74e+08

Pm-149 5.15e+00 7.28e-01 2.97e-01 0.00e+00 1.37e+00 0.00e+00 1.36e+05
Pm-151 5.64e-03 9.46e-04 4.78e-04 .0.00e00 1.69e-03 0.00e+00 2.60e+02
Sm-151 9.45e+05 1.63e+05 3.90e+04 0.00e+00 1.82e+05 0.00e+0,0 7.19e+07

Sm-153 1.17e+OO 9.80e-01 7.15e-02 o.ooe+o0 3.17e-01 0.00e+00 3.49e+04
Eu-152 2.55e+06 5.81e+05 5.10e+05 0.00e+00 3.60e+06 0.00e+00 3.35e+08
Eu-154 8.09e+06 9.95e+05 7.08e+05 0.00e+00 4.76e+06 0.00e+00 7.21e+08

Eu-155 1.09e+06 1.54e+05 9.93e+04 0.00e+00 7.10e+05 0.00e+00 1.21e+08
Eu-156 3.77e+04 2.92e+04 4.71e+03 0.00e+00 1.95e+04 0.00e+00 2.00e+08
Tb-160 3.92e+05 0.00e+00, 4.89e+04 0.00e+00 1.62e+05 0.00e+00 3.61e+08

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3,' which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 3.26e+06 1.02e+06 7.72e+05 O.00e+O0 1.52e+06 0.00e+00 3.09e+08
W-181 3.02e+04 9.84e+03 1.05e+03 0.00e+00 0.00e+O0 0.00e+00. 1.12e+06
W-185 1.08e+06 3.61e+05 3.79e+04 O.00e+00 0.00e+00 0.00ef00 4.17e+07

W-187 2.25e-02 1.88e-02 6.56e-03 0.00e+00 o0.ooe+00 o.00e+O0 6.15e+00
Pb-210 1.21e+10 3.46e+09 4.31e+08 0.00e+00 19.75e+09 0.00e+00-1.77e+06
Bi-210 2.72e+05 1.88e+06 1.56e+05 o.ooe+oo i2.26e+07 O.00e+00 2.80e+07
---------------------------------------- ----------------------------
Po-210 9.62e+09 2.04e+10 2.32e+09 0.0Oe+00 j6.81e+10 0.00e+00 1.72e+09
Ra-223 6.16e+10 9.49e+07 1.23e+l0 O.00e+0012.69e+09 O.00e+00 3.98e+09
Ra-224 7.05e+08 1.71e+06 1.41e+08 O.00e+00 [4.81e+07 0.00e+00 1.49e+08

Ra-225 1.23e+ll 1.46e+08 2.46e+10 0.00e+00 j4.15e+09 0.00e+00 5.75e+09
Ra-226 2.82e+13 5.35e+08 2.05e+13 0.00e+00 I.52e+10 0.00e+00 3.10e+10
Ra-228 1.03e+13 2.87e+08 1.lle+13 0.00e+00 18.12e+09 .0.00e+00 5.19e+09

Ac-225 7.54e+07 1.04e+O8 5.07e+06 0.00e+00 1l.18e+07 0.00e+00 6.98e+09
Ac-227 3.07e+11 4.07e+10 1.82e+10 0.00e+00 1.31e+10 O.00e+00 1.34e+10
Th-227 2.02e+06 3.66e+04 5.83e+04 0.00e+00 2.08e+05 O.00e+00 7.97e+07

Th-228 2.61e+08 4.43e+06 8.85e+06 0.00e+00 2.46e+07 0.00e+00 2.97e+08
Th-229 7.46e+09 2.13e+08 1.23e+08 0.00e+00 1.03e+09 0.00e+00 4.28e+07
Th-230 1.13e+09 6.42e+07 3.13e+07 0.00e+00 3.10e+08 0.00e+00 3.30e+07

Th-232 1.26e+09 5.48e+07 8.23e+05 0.00e+00 2.64e+08 0.00e+00 2.81e+07
Th-234 1.56e+04 9.19e+02 4.51e+02 0.00e+00 5.21e+03 0.00e+00 2.21e+07
Pa-231 8.99e+15 3.38e+14 3.49e+14 0.00e+00 1.90e+15 0.00e+00 1.57e+14

Pa-233 4.60e+09 9.28e+08 7.98e+08 0.00e+00 3.49e+09 0.00e+00 1.44e+13
U-232 3.85e+09 0.00e+00 2.75e+08 0.00e+00 4.16e+08 0.00e+00 6.31e+07
U-233 8.12e+08 0.00e+00 4.92e+07 0.00e+00 1.89e+08 0.00e+00 5.85e+07

u-234 7.79e+08 0.00e+00 4.82e+07 0.00e+00 1.86e+08 0.00e+00 5.72e+07
U-235 7.47e+08 0.00e+00 4.53e+07 0.00e+00 1.74e+08 O.00e+00 7.28e+07
U-236 7.47e+08 0.00e+00 4.62e+07 0.00e+00 1.78e+08 0.00e+00 5.37e+07

U-237 2.15e+03 0.00e+00 5.72e+02 0.00e+00 8.83e+03 0.00e+00 7.55e+05
U-238 7.15e+08 0.00e+00 4.23e+07 0.00e+00 1.63e+08 0.00e+00 5.13e+07
Np-237 6.91e+08 4.91e+07 3.04e+07 0.00e+00 2.26e+08 0.00e+00 4.35e+07

Conversion factors are in units of square meter-rem /yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr r uCi/cubic meter
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

/

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.43e+00 3.85e-02 2.22e-02 0.00e+00 1l.30e-01 0.00e+00 3.58e+03
Np-239 2.61e-01 2.57e-02. 1.41e-02 0.00e+O0 8.00e-02 0.00e+00 5.26e+03
Pu-238 2.42e+07 3.06e+06 6.56e+05 0.00e+00 2.81e+06 0.00e+00 2.80e+06

Pu-239 2.78e+07 3.34e+06 7.33e+05 0.00e+00 3.lle+06 0.00e+00 2.56e+06
Pu-240 2.78e+07 3.34e+06 7.33e+05 0.00e+00 3.11e+06 O.00e+00 2.60e+06
Pu-241 6.00e+05 2.85e+04 1.27e+04 0.00e+00 5.84e+04 0.00e+00 5.35e+04

Pu-242 2.58e+07 3.,22e+06 7.06e+05 0.00e+00 3.00e+06 0.00e+00 2.51e+06
Pu-244 3.01e+07 3.69e+06 8.10e+05 0.00e+00 3.44e+06 0.00e+00 3.74e+06
Am-241 4.07e+08 3.80e+08 2.92e+07 0.00e+00 2.19e+08 O0.00e+00 4.00e+07

Am-242m 4.17e+08 3.63e+08 2.98e+07 0.00e+00 2.22e+08 0.00e+00 5.12e+07
Am-243 4.14e+08 3.78e+08 2.91e+07 0.00e+00 2.19e+08 0,00e+00 4.77e+07
Cm-242 9.56e+06 1.02e+07 6.36e+05 0.00e+00 2.89e+06 0.00e+00 3.67e+07

Cm-243 3.28e+08 3.00e+08 2.05e+07 O.00e+00 9.57e+07 O.OOe+O0 4.27e+07
Cm-244 2.49e+08 2.33e+08 1.57e+07 0.00e+00 7.32e+07 0.00e+00 4.12e+07
Cm-245ý 5.14e+08 4.48e+08 3.16e+07 0.00e+00 1.48e+08 0.00e+00 3.86e+07

Cm-246 5.10e+08 4.48e+08 3.15e+07 0.00e+00 1.47e+08 0.00e+00 3,79e+07
Cm-247 4.97e+08 4.41e+08 3.lle+07 0.00e+00 1.45e+08 0.00e+00 4.99e+07
Cm-248 4.14e+09 3.64e+09 2.56e+08 0.00e+00 1.20e+09 0.00e+00 8.06e+08

Cf-252 1.39e+08 O.00e00 3.34e+06 0.00e+00 0.00e+00 0.00e+00 1.53e+08

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Eactors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.10e+02 1.16e+02 1.10e+02 1.10e+02 1.10e+02 1.10e+02
Be-10 7.26e+06 1.12e+06 1.83e+05 0.00e+00 8.59e+05 b.00e+00 4.60e+07
C-14 2.04e+08 4.08e+07 4.08e+07 4.08e+07 4.08e+07 4.0.8e+07 4.08e+07

N-13 0.00e+00 0.00e+00 0.00e0oo o.ooe+oo O.ooe+00 0.00e+00 0.00e+00
F-18 0.00e+00 0.00e+00 0.00e+00 0.00e+00 iO.00e+00 0.00e+00 0.00e+00
Na-22 1.10e+09 1.10e+09 1.10e+09 1.10e+09 1.10e+09, 1.10e+09 1.10e+09

Na-24 l.lle-03 l.lle-03 l.lle-03 l.lle-03 ;1.lle-03 1.lle-03 1l.le-03
P-32 3.94e+09 2.44e+08 1.53e+08 0.00e+00 O.00e+00 O.OOe+OO 3.31e+08
Ca-41 1.28e+09 0.00e+00 "1.38e+08 0.00e+00 O0.00e+00 0.00e+00 1,26e+06

Sc-46 1.36e+05 2.65e+05 7.87e+04 0.00e+00 2.54e+05 0.00e+00 9.04e+08
Cr-51 0.00e+00 0.00e+00 5.64e+03 3.13e+03 i1.24e+03 8.05e+03 9.48e+05
Mn-54 0.OOe+00 7.00e+06 1.39e+06 0.00e+00 ;2.09e+06 0.00e+00 1.44e+07

---- --- ---- --- ---- --- ---- --- -- - --- ---- 1--- 7---------------------------
Mn-56 0.00e+00 0.00e+00 0.00e+06 0.00e+00 I0.00e+00 0.00e+00 0.00e+00
Fe-55 2.38e+08 1.69e+08 3.94e+07 0.00e+00 10.00e+00 1.07e+08 7.31e+07
Fe-59 2.12e+08 4.95e+08 1.91e+08 0.00e+00 1O.00e+00 1.56e+08 1.17e+09

Co-57 0.00e+00 4.53e+06 7.59e+06 O.00e+00 O.00e+00 0.00e+00 8.45e+07
Co-58 0.00e+00 1.41e+07. 3.24e+07 0.00e+00 0.00e+00 0.00e+00 1.94e+08
Co-60 0.00e+00 5.83e+07 1.31e+08 0.00e+00 0.00e+00 0.00e+00 7.60e+08

Ni-59 1.13e+08 4.00e+07 1.92e+07 0.00e+00 0.00e+00 0.00e+00 6.28e+06
Ni-63 1.52e+09 1.07e+08 5.15e+07 0.00e+00 *0.00e-00 0.00e+00 1.71e+07
Ni-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cu-64 0.00e+00 2.28e-07 1.07e-07 O.0Oe+00 5.77e-07 0.00e+00 1.77'-05
Zn-65 2.50e+08 8.69e+08 4.05e+08 0.O0e+00 5.56e+08 O.00e+00 3.68e+08
Zn-69 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00

Zn-69m 1.56e-05 3.67e-05 3.37e-06 0.00e+00 2.23e-05 0.00e+00 2.02e-03
Se-79 O.O0e+O0 9.07e+07 1.52e+07 0.00e+00 :1.58e+08 0.00e+00 1.39e+07
Br-82 0.00e+00 0.00e+00 9.76e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrerm/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr p~r uCi/cubic meter.
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MEAT PATHWAY DOSE 'FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors, for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung. GI-LLI

Pb-86 0.00e+00 4.07e+08 1.91e+08 0.00e+00 0.00e+0Q O.00e+00 6.02e+07
Rb-87 0.00e+00 8.79e+08 3.07e+08 0.00e+00 0.00e+00 0.00e+00 3.07e+07
Rb-88 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 ,O.00e+00 0.00e+00

Rb-89 O.OOe+O0 O.00e+00 O.00e+O0 O.00e+00 0.00e+00 0.00e+00 0.,0e+00
Sr-89 2.55e+08 0.00e+00 7.29e+06 0.00e+00 0.00e+00 0.00e+00 3.03e+07
Sr-90 9.89e+09 O.00e+00 1.98e+08 0.00e+00 0.00e+00 O.00e+00 2.26e+08

Sr-91 .. 33e-10 0.00e+00 5.29e-12 o.ooe+oo o.ooe+oo o.ooe+00 6.03e-10
Sr-92 o.00e+OO o.ooe+o0 o.ooe+oo o.ooe+oo O.'ooe+oO o.00e+00 o.00e+00
Y-90 9.lle+o1. 0.00e+00 2.45e+00 o.00e+00 0.00e+O0 O.o00e+oo 7.52e+05

Y-91 9.54e+05 o.ooe+oo 2.56e+04 0.00e+00 o0ooe+o0 o.00e+00 3.91e+08
Y-91m 0.00e+oo 0.00e+OO o.00e+0O 0.06e+OO o.ooe+OO o.ooe+00 0.00e+00
Y-92 1.43e-39 0.00OOe+00 Q0.0e+OO o.00e+OO o.0oe00 o.00e00 3.93e-35

Y-93 4.1le-12 0.00e+OO 1.13e-13 0.00e+OO o.ooe+0O 0.ooe+oo 1.26e-07
Zr-93 3.05e+06 1.50e+05 8.21e+04 O.Ooe+oo 5.32e+05 O.00e+00 1.42e+08
Zr-95 1.50e+06 4.73e+05 3.25e+05 0.00e+OO 6.95e+05 0.00e+O0 1.09e+09

Zr-97 1.76e-05 3.49e-06 1.6le-06 0.00e+00 5.29e-06 o.00e+Oo 9.44e-01
Nb-93m 1.55e+07 5.10e+06 1.28ee+06 0.00e+00 5.96e+06 0.00e+00 1.84e+09
Nb-95 1.79e+06 9.96e+05 5.48e+05 0.00e+00 9.65e+05 0.00e+00 4.26e+09

Nb-97 0.00e+00 0.00e00 0.00e+O 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Mo-93 0.00e+00 1.37e+08 3.76e+06. O.'00e+00 3.94e+07 0.00e+00 1.67e+07
Mo-99 0.00e+00 8.31e+04 1.59e+04 O.00e+00 1.90e+05 0.00e+00 1.49e+05

Tc-101 O.OOe+00 0.O0e+:00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00
Tc-99, 1.16e+08 1.70e+08 '4.65e+07 0.00e+00 2.16e+09 1.76e+07 4.17e+09
Tc-99m 3.77e-21 1.05e-20 1.36e-19 0.00e+00 1.57e-19 5.83e-21 6.90e-18

Ru-103 8.57e+07 0.0Oe+00 3.66e+07 o.ooe+00 3.02e+08 o.ooe+oo 7.16e+09
Ru-105 5.27e-28 0.00e+00 2.04e-28 0.00e+00 6.65e-27 0.O0e+00 4.25e-25
Ru-106 2.36e÷09 0.00e+00 2.97e+08 0.00e+00 4.55e+09 0.00e+00 1.13e+ll

Rh-105 3.21e+00 2.32e+00 1.52e+00 0.00e+00 9.84e+00 o.ooe+oo 2.95e+02
Pd-107 0.00e+00 1.35e+06 8.69e+04 0.00e+00 1.22e+07 0.00e+00 6.26e+06
Pd-109 0.00e+00 1.24e-06 2.83e-07 0.00e+00 7.19e-06 '0.00e+00 1.25e-04

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 5.06e+06 4.79e+06 2.91e+06 0.O0e+00 9.13e+06 0.00e+00 1.34e+09
Ag-ill 1.23e+05 5.12e+04 2.57e+04 0.00e+00 1.67e+05 0.00e+00 7.14e+07
Cd-113m 0.00e+00 3.85e+06 1.24e+05 0.00e+00 4.26e+06 0.00e+00 2.32e+07

Cd-115m 0.00e+00 1.25e+06 4.02e+04 0.00e+00 9.96e+05 0.00e+00 3.94e+07
Sn-123 4.66e+09 7.66e+07 1.13e+08 6.13e+07 0.00e+00 0.00e+00 7.05e+09
Sn-125 1.49e+08 2.96e+06 6.71e+06 2.32e+06 0.00e+00 0.00e+00 1.40e+09

Sn-126 1.50e+10 2.80e+08 4.28e+08 7.38e+07 0.00e+00 0.00e+00 3.34e+09
Sb-124 1.62e+07 2.98e+05 6.31e+06 3.67e+04 0.00e+00 1.41e+07 3.26e+08
Sb-125 1.56e+07 1.71e+05 3.66e+06 1.49e+04 0.00e+00 1.37e+07 1.22e+08

Sb-126 1.60e+06 3.28e+04 5.76e+05 9.07e+03 0.00e+00 1,15e+06 9.49e+07
Sb-127 1.43e+04 3.05e+02 5.38e+03 1.60e+02 0.00e+00 9.70e+03 2.42e+06
Te-125m 3.03e+08 1.09e+08 4.05e+07 8.47e+07 0.00e+00 0.00e+00 8.94e 708

Te-127 1.88e-10 6.65e-11 4.04e-11 1.29e-10 7.60e-10 0.00e+00 1.45e-08
Te-127m 9.42e+08 3.34e+08 1.12e+08 2.24e+08 3.82e+09 0.00e+00 2.35e+09
Te-129 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Te-129m 9.50e+08 3.53e+08 1.50e+08 3.07e+08 3.98e+09 0.00e+00 3.57e+09
Te-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-131m 3.81e+02 1.83e+02 1.52e+02 2.75e+02 1.90e+03 0.00e+00 1.47e+04

-
Te-132 1.17e+06 7.39e+05 6.96e+05 7.79e+05 7.09e+06 0.00e+O0 2.34e+07
Te-133m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

1-129 1.09e+08 9.21e+07 1.54e+08 1.12e+ll 1.65e+08 0.00e+00 1.07e+07
1-130 1.75e-06 5.07e-06 2.02e-06 4.13e-04 7.80e-06 0.00e+00 3.89e-06
1-131 8.94e+06 1.25e+07 6.72e+06 3.65e+09 .2.15e+07 0.00e+00 2.48e+06

1-132 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00
1-133 3.1le-Ol 5.28e-01, 1.61e-01 7.37e+01 i9.26e-01 0.00e+00 3.99e-01
1-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00

1-135 3.82e-17 9.82e-17 3.64e-17 6.32e-15 ii.55e-16 0.00e+00 '1.09e-16
Cs-134 5.23e+08 1.23e+09 5.71e+08 0.00e+00 .3.91e+08 1.49e+08 1.53e+07
Cs-134m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 "0.00e+00

Conversion factors are in units of square meter-mreim/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R1

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.80e+08 1.65e+08 3,86e+07 0.00e+00 6.31e+07 2.28e+07 2.89e+06
Cs-136 9.41e+06 3.70e+07 2.49e+07 0.00e+00 2.02e+07 3.18e+06 2.98e+06
Cs-137 7.24e+08 9.63e+08 3.36e+08 0.00e+00 3.28e+08 1.27e+08 1.37e+07

Cs-138 0.00e+00 0.O0e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00
Cs-139 0.O0e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00
Ba-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ba-140 2.38e+07 2.91e+04 1.53e+06 0.00e+00 9.88e+03 1.96e+04 3.67e+07
Ba-141 O.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 .0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 3.08e-02 1.51e-02 4.03e-03 0.00e+00 0.00e+00 0.00e+00 8.69e+02
La-141 2.92e-37 8.97e-38 1.48e-38 0.00e+00 0.00e+00 0.00e+00 1.59e-32
La-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ce-141 1.18e+04 7.88e+03 9.05e+02 0.00e+00 3.71e+03 0,00e+00 2.25e+07
Ce-143 I.7le-02 1.24e+01 1.39e-03 0o.00e+00 5.58e-03 0.00e+00 3.74e+02
Ce-144 1.23e+06 5.08e+05 6.60e+04 0.00e+00 3.04e+05 0.00e+00 3.09e+08

Pr-143 1.77e+04 7.05e+03 8.79e+02 0.00e+00 4.10e+03 O.00e+O0 5.8le+07
Pr-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00
Nd-147 6.24e+03 6.78e+03 4.06e+02 0.00e+00 3.98e+03 O.00e+00 2.45e+07

Pm-147 7.93e+05 7.53e+04 3.07e+04 0.00e+00 1.44e+05 0.00e+00 7.16e+07
Pm-148 1.66e+03 2.71e+02 1.36e+02 0.00e+00 4.89e+02 O.00e+OO 1.62e+07
Pm-148m 1.72e+05 4.36e+04 3.41e+04 0.00e+00 6.60e+04 0.00e+00 2.74e+08

Pm-149 4.34e+00 6.10e-01 2.50e-01 0.00e+00 1.16e+00 0.00e+00 8.98e+04
Pm-151 4.72e-03 7.79e-04 3.94e-04 0.00e+00 1.40e-03 O.00e+00 1.75e+02
Sm-151 7.07e+05 1.36e+05 3.19e+04 0.00e+00 1.49e+05 0.00e+00 4.61e+07

Sm-153 9.88e-01 8.18e-01 6.02e-02 0.00e+00 2.67e-01 0.00e+00 2.31e+04
Eu-152 1.89e+06 4.56e+05 4.02e+05 0.00e+00 2.12e+06 0.00e+40 1.68e+08
Eu-154 6.15e+06 7.93e÷05 5.59e+05 0.O0e+00 3.55e+06 O.00e+00 4.19e+08

Eu-155 1.30e+06 1.25e+05 7.76e+04 0.00e+00 4.90e+05 0.00e+00 7.18e+08
Eu-156 3.12e+04 2.34e+04 3.82e+03 0.00e+00 1.58e+04 0.00e+00 1.20e+08
Tb-160 3.19e+05 0.00e+00 3.98e+04 0.00e+00 1.26e+05 0.00e+00 2.06e+08

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T.,Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.55e+06 7.84e+05 5.68e+05 0.00e+O0 1.15e+06 0.00e+00 1.93e+08
W-181 2.56e+04 8.25e+03 8.62e+02 0.00e+00 0.00e+O0 0.00e+00 7.02e+05
W-185 9.14e+05 3.0le+05 3.19e+04 0.00e+00 0.00e+00 0.00e+00 2.60e+07

W-187 1.88e-02 1.53e-02 5.37e-03 0.00e+00 :0.00e+00 0.00e+00 4.15e+00
Pb-210 8.47e+09 2.55e+091 3.28e+08 0.00e+00 18.05e+09 0.00e+00 l.lle+06
Bi-210 2.30e+05 1.57e+06 1.32e+05 0.00e+00 tl.91e+07 0.00e+00 1.80e+07

Po-210 8.13e+09 1.71e+10 1.96e+09 0.00e+00 5.75e+I0 0.00e+00 1.08e+09
Ra-223 5.21e+10 7.92e+07 '1.04e+10 0.00e+00 12.27e+09 0.00e00 2.51e+09
Ra-,224 5.97e+08 1.43e+06 1.19e+08 0.00e+00 14.09e+07 0.00e+00 9.59e+07

Ra-225 1.04e+ll 1.22e+08 2.08e+10 0.00e+00 1,3.50e+09 0.00e+00 3.63e+09
Ra-226 1.77e+13 4.48e+08 1.32e+13 .*00e+00 il.28e+i0 0.00e+00 1.93e+10
Ra-228 7.45e+12 2.40e+08 8.21e+12 0.00e+00 16.85e+09 0.00e+00 3.25e+09

-- ----------------------- ----------------- 4--- 4----------- 7----------------
Ac-225 6.37e+07 8.70e+07 4.27e+06 0.00e+O0 '9.98e+06 O.OOe±00 4.42e+09
Ac-227 1.99e+11 2.94e+10 1.18e+10 0.00e+00 'r8.54et09 0.00e+00 8.41e+09
Th-227 1.71e+06 3.07e+04 4.93e+04 0.00e+00 l1.75e+05 0.00e+00 5.Ole+07

Th-228 2.12e+08 3.55e+-06 7.16e+06 0.00e+00 '2.00e+07 O.00e00 1.86e+08
Th-229 4.63e+09 1.33e+08 7.68e+07 O.O0e+00 6.45e+08 0.O0e+00 2.68e+07
Th-230 7.00e+08 3.99e+07 1.94e+07 0.O0e+00 !.94e+08 0.00e+00 2.07e+07

Th-232 7.84e+08 3.40e+07 5.28e+05 0.00e+00 11.66e+08 0.00e+00 1.76e+07
Th-234 1.31e+04 7.70e+02 3.82e+02 0.00e+00 i4.39e+03 0.00e+00 1.40e+07
Pa-231 5.59e+15 2.10e+14; 2.18e+14 0.00e+00 l1.18e+15 0.00e+00 9.85e+13

Pa-233 3.79e+09 7.29e+08 6.52e+08 0.00e+00 .75e+09 O.00etOO 8.33e+12
U-232 3.24e+09 0.00e+00 2.32e+08 0.00e+00 ý.51e+08 0.00e+00 3.96e+07
U-233 6.83e+08 0.00e+OO 4.15e+07 0.00e+00 l.60e+08 o.00e+OO 3.66e+07

U-234 6.56e+08 o.00e+00 4.07e+07 0.00e+00 1.57e+08 0.00e+00 3.59e+07
U-235 6.28e+08 0.00e+00 3.82e+07 0.00e+00 1.47e+08 0.00e+00 4.56e+07
U-236 > 6.28e+08 o.00e+00 3.91e+07 0.00e+00 i.50e+08 o.ooe+0O 3.37e+07

u-237 1.81e+03 0.ooe+OO 4.83e+02 0.00e+00 '.45e+03 0.00e+00 4.80e+05
U-238 6.01e+08 0.00e+O0 3.58e+07 o.00e+OO 1.38e+08 o.00e+00 3.21e+07
Np-237 4.31e+08 3.10e+07 1.90e+07 0.00e+00 1.40e+08 0.00e+00 2.73e+07

Conversion factors are in units of square meter-mrevi/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr por uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-23B 1.20e+00 3.22e-02 1.87e-02 0.00e+00 1.10e-01 0.00e+00 2.36e+03
Np-239 2.28e-01 2.15e-02 1.19e-02 0.00e+OO 6.75e-02 0.00e+00 3.46e+03
Pu-238 1.52e+07 1.94e+06 4.13e+05 0.00e+O0 1.77e+06 O.00e+00 1.75e+06

Pu-239 1.74e+07 2.lle+06 4.56e+05 0.00e+00 1.94e+06 0.00e+00 1.60e+06
Pu-240 1.73e+07 2*10e+06 4.56e+05 0.00e+00 1.94e+06 000e+00 1.63e+06
Pu-241 3.95e+05 1.90e+04 8.33e+03 0.00e+00 3.86e+04 0.00e+00 3.34e+04

Pu-242 1.61e+07 2.03e+06 4.40e+05 0.00e+00 1.87e+06 0.00e+00, 1.57e+06
Pu-244 1.88e+07 2.31e+06 5.04e+05 0.00e+00 2.14e+06 O.00e-00 2..34e+06
Am-241 2.54e+08 2.'40e+08 1.83e+07 0.00e+00 1.37e+08: o.ooe+oo 2.51e+O7
Am-242m 2.6-e+08 2.30e+08 l.88e+07 0.O0e*-0-- -. 39e+--08 O.7-e+00 3.21e+07

Am-243 2.58e+08 2.38e+08 1.82e+07 0.00e+00 1.37e+08 0.00e+00 2.99e+07
Cm-242 8.06e+06 8.50e+06 5.35e+05 O.00e+00 2.44e+06 O.00e+00 2.30e+07

Cm-243 2.10e+08 1.95e+08 1.32e+07 O.00e+00 6.17e+07 0.00e+00 2.68e+07
•Cm-244 1.63e+08 1.54e+08 1.03e+07 0.00e+00 4.81e+07 O.00e+00 2.58e+07

Cm-245 3.21e+08 2.82e+08 1.98e+07 O.00e+00 9.24e+07 0.00e+00 *2.42e+07

Cm-246 3.18e+08 2.82e+08 1.97e+07 0.00e+00 9.20ei07 0.00e+00 2.38e+07
Cm-247 3.10e+08 2.78e+08 1.94e+07 0.00e+00 9.07e+07 O.00e+00 3.12e+07
Cm-248 2.58e+09 2.29e+09 1.60e+08 0.00e+00 7.49e+OB 0.00e+0o 5.02e+08,

Cf-252 1.09e+08 0.00e+OO 2.63e+06 0.00e+00 0.00e+00 0.00e+00 9.58e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R1

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 O..O0e+00 1.34e.+02 1.34e+02 1.34e+02 1.34e+02 1.34e+02 1.34e+02
Be-10 1.38e+07 1.60e+06 3.46e+05 0.00e+00 1.13e+06 0.00e+00 2.81e+07
C-14 3.83e+08 7.67e+07 7.67e+07 7.67e+07 7.67e+07 7.67e+07 7.67e+07

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
F-18 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Na-22 1.75e+09 1.75e+09 1.75e+09 1.75e+09 1.75e+09 1.75e+09 1.75e+09

Na-24 1.77e-03 1.77e-03 1.77e-03 1.77e-03 1.77e-03 1.77e-03 1.,77e-03
P-32 7.43e+09 3.47e+08 2.86e+08 0.00e+00 0.00e+00 0.00e+00 2.05e+08
Ca-41 1.42e+09 0.00e+00 1.55e+08 0.00e+00 0.00e+00 0.00e+00 7.77e+05

Sc-46 2.34e+05 3.21e+05 1.24e+05 0.00e+00 2.84e+05 0.00e+00 4.69e+08
Cr-51 0.00e+00 0.00e+00 8.79e+03 4.88e+03 1.33e+03 8.91e+03 4.66e+05
Mn-54 0.00e+00 8.Ole+06 2.13e+06 0.00e+00 2.25e+06 0.00e+00 6.72e+06

Mn-56 0.00e+00 0.00e+00 0.00e+00 0.00e+00 '0.00e+00 0.00e+00 0.00e+00
Fe-55 4.57e+08 2.42e+08 7.51e+07 0.00e+00 O.00e+00 1.37e+08 4.49e+07
Fe-59 3.76e+08 6.09e+08 3.03e+08 0.00e+00 0.00e+00 1.77e+08 6.34e+08

Co-57 0.00e+00 5.92et06 1.20e+07 0.00e+00 0.00e+00 0.00e+O0 4.85e+07
Co-58 0.00e+00 1.64e+07 5.03e+07 0.00e+00 0.00e+00 0.00e+00 9.58e+07
Co-60 0.00e+00 6.93e+07 2.04e+08 0.00e+00 0.00e+00 0.00e+00 3.84e+08

Ni-59 2.18e+08 5.80e+07 3.69e+07 0.00e+00 0.00e+00 0.00e+00 3.85e+06
Ni-63 2.91e+09 1.56e+08 9.91e+07 0.00e+00 0.00e+00 0.00e+00 1.05e+07
Ni-65 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cu-64 0.00e+00 3.07e-07 1.85e-07 0.00e+00 7.41e-07 0.00e+00 1.44e-05
Zn-65 3.75e+08 1.00e+09 6.22e+08 O.00e+00 6.30e+08 0.00e+00 1.76e+08
Zn-69 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00

*Zn-69m 2.91e-05 4.95e-05 5.85e-06 o.00e+OO 2.88e-05 o.00e+00 1.6le-03
Se-79 0.00e+00 1.29e+08 2.87e+07 0.00e+00 2.10e+08 0.00e+00 8.48e+06
Br-82 0.00e+00 0.00e+00 1.53e+03 0.00e+00 O.00e+00 0.00e+O0 0.00e+00

Br-83 0.00e+00 0.00e+00 0.00e+00 0o.00e+00 .00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 -0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr ppr uCi/cubic meter.,
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 5.77e+08 3.55e+08 0.00e+00 0.00e+00 0.00e+00 3.71e+07
Rb-87 0.00e+00 1.25e+09 5.80e+08 0.00e+00 0.00e+00 0.00e+00 1.88e+07
Rb-88 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.00e+O0 0.00e+O0 0.00e+00 0.00e+00 0.00e+00
Sr-89 4.82e+08 0.00e+00 1.38e+07 0.00e+00 0.00e+00 0.00e+00 1.87e+07
Sr-90 1.57e+10 0.O0e+00 3.15e+08 0.00e+00 0.00e+00 O.00e+00 1.40e+08

Sr-91 2.50e-10 0.O0e+00 9.42e-12 0.00e+00 o.00e+oo o.00e+OO 5.51e-10
Sr-92 o.00e+OO o.OOe+OO o.ooe+oo o.00e+00 o.00e+OO 0.00e+OO "0.00e+00
Y-90 1.72e+02 G.00e+Ob 4.61e+00 0.00e+OO 0.00e+00 O.Oe+OO 4.91e+05

Y-91 1.80e+06 o.OOe+OO 4.82e+04 o.ooe+oo o.ooe+oo o.ooe400 2.40e+08
Y-91m 0.00e+O0 0.00e+OO o.00e+oo o.00e+OO o.ooe+oo o.00e+OO 0.00e+OO
Y-92 2.69e-39 0.00e+00 o.00e+OO o.ooe+oo o.00e+00 o.00e+OO 7..76e-35

Y-93 7.73e-12 0.00e+00 2.12e-13 o.ooe+00 0.00e+00 0.00e+OO 1.15e-07
Zr-93 5.80e+06 2.17e+05 1.55e+05 o.00e+OO 8.41e+05 0.00e+00 8.24e+07
Zr-95 2.66e+06 5.86e+05 5.21e+05 0.00e+00 8.38e+05 0.00e+O0 6.11e+08

Zr-97 3.28e-05 4.74e-06. 2.80e-06 o.ooe+oo 6.80e-06 oooe+oo 7.18e-01
Nb-93m 2.99e+07 7.46e+06 2.45e+06 0.00e+00 8.05e+06 0.00e+O0 1.12e+09
Nb-95 3.10e+06 1.21e+06 8.62e+05 0.00e+00 1.13e+06 o.ooe+oo 2.23e+09

Nb-97 O.00e+00 C.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00
Mo-93 0.00e+00 1.97e+08 7.07e+06 0.00e+00 5.19e+07 0.00e+00 9.98e+06
Mo-99 0.00e+00 1.16e+05 2.86e+04 0.00e+00 2.47e+05 0.00e+00 9.57e+04

T c-101 0.00e00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 O.00e+O0
Tc-99 2.19e+08 2.44e+08 8.75e+07 0.00e+00 2.87e+09 2.15e+07 .2.56e+09
Tc-99m 6.61e-21 1.30e-20 2.15e-19 0.00e+00 1.88e-19 6.58e-21 7.37e-18

Ru-103 1.55e+08 0.00e+00 5.96e+07 0.00e+00 3.90e+08 0.00e+00 4.01e+09
Ru-105 9.83e-28 0.00e+00 3.57e-28 0.00e+00 8.64e-27 0.00e+00 6.42e-25
Ru-106 4.44e+09 0.0Oe+00 5.54e+08 0.00e+00 5.99e+09 0.60e+00 6.90e+10

Rh-105 6.01e+00 3.23e+00 2.76e+00 0.00e+00 1.29e+01 0.00e+00 2.00e+02
Pd-107 0.00e+00 1.93e+06 1.64e+05 0.Oe+O0 1.61e+07 0.00e+O0 3.83e+06
Pd-109 0.00e+00 1.77e-06 5.32e-07 O.0Oe+00 9.51e-06 0.00e+00 1.05e-04

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 8.39e+06 5.67e+06 4.53e+06 0.00e+00 1.06e+07 0.00e+00 6.74e+08
Ag-ill 2.33e+05 7.28e+04 4.81e+04 0.00e+00 2.20e+05 0.00e+00 4.46e+07
Cd-113m 0.00e+00 5.50e+06 2.34e+05 0.00e+00 5.66e+06 0.00e+00 1.42e+07

Cd-115m 0.00e+00 1.78e+06 7.58e+04 0.00e+00 1.32e+06 0.00e+00 2.42e+07
Sn-123 8.81e+09 1.09e+08 2.15e+08 1.16e+08 0.00e+00 0.00e-±00 4.32e+09
Sn-125 2.80e+08 4.22e+06 1.25e+07 4.37e+06 0.00e+00 0.00e+00 8.67e+08

Sn-126 2.72e+10 3.39e+08 7.74e+08 9.32e+07 0.O00e+00 0.00e+00 2.04e+09
Sb-124 2.92e+07 3.79e+05 1.02e+07 6.46e+04 :0.00e+00 1.62e+07 1.83e+08
Sb-125 2.85e+07 2.20e+05 5.97e+06 2.64e+04 :0.00e+00 1.59e+07 6.80e+07

Sb-126 2.80e+06 4.28e+04 1.01e+06 1.64e+04 io.00e+00 1.34e+06 5.64e+07
Sb-127 2.63e+04 4.06e+02 9.lle+03 2.92e+02 10.00e+00 1.14e+04 1.48e+06
Te-125m 5.69e+08 1.54e+08 7.59e+07 1.60e+08 0.00e+00 0.00e+00' 5.49e+08

Te-127 3.53e-10 9.51e-ii 7.57e-11 2.44e-10 1.00e-09 0.00e+00 1.38e-08
Te-127m 1.77e+09 4.78e+08 2.11e+08 4.24e+08 5.06e+09 0.00e+00 1.44e+09
Te-129 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00

Te-129m 1.79e+09 5.00e+08 2.78e+08 5.77e+08 45.26e+09 0.00e+00 2.18e+09
Te-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00
Te-131mi 7.09e+02 2.45e+02 2.61e+02 5.04e+02 -. 37e+03 0.00e+00 9.94e+03

Te-132 2.13e+06 9.43e+05 1.14e+06 1.37e+06 8.76e+06 0.00e+00. 9.49e+06
Te-133m 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+o0 O.00e+00
Te-134 0.00e+00 O.Oe+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00

1-129 2.06e+08 1.26e+08 1.13e+08 8.27e+10 12.13e+08 0.00e+00 6.36e+06
1-130 3.13e-06 6.33e-06 3.26e-06 6.97e-04 :9.46e-06 0.00e+00 2.96e-06
1-131 1.66e+07 1.67e+07 9.48e+06 5.51e+09 2.74e+07 0.00e+00 1.48e+06

1-132 0.00e+00 0.00e+00 0O00e+00 0.00e+00 '0.00e+00 0.00e+0O 0.COe+00
1-133 5.78e-01 7.15e-01 2.70e-01 1.33e+02 1.19e+00 0.00e+00 2.88e-01
1-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

1-135 6.91e-17 1.24e-16 5.88e-17 1.10e-14 1.91e-16 0.00e+00 9.47e-17
Cs-134 9.22e+08 1.51e+09 3.19e+08 0.00e+00 4.69e+08 1.68e+08 8.16e+06
Cs-134m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of rmrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid. Kidney Lung GI-LLI

Cs-135 3.39e+08 2.36e+08 2.42e+07 0.00e+00 8.34e+07 2.78e+07 1.77e+06
Cs-136 1.62e+07 4.46e+07 2.89e+07 0.00e+00 2.38e+07 3.54e+06 1.57e+06
Cs-137 1.33e+09 1.28e+09 1.88e+08 0.O0e+00 4.16e+08 1.50e+08 7,99e+06

Cs-138 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 O.00e+00 0.00e+00
Ba-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ba-140 4.39e+07 3.85e+04 2.56e+06 0.00e+00 1.25e+04 2.29e+04 2.22e+07
Ba-141 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00, O.00e+O0 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.OOe+00

La-140 5.64e-02 1.97e-02 6.64e-03 0.00e+00 0.00e+00 0.00e+00 5.49e+02
La-141 5.50e-37 1.28e-37 2.78e-38 0.00e+00 0.00e+OO 0.00e+00 2.85e-32
La-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00' 0.00e+00

Ce-141 2.22e+04 1.11e+04 1.65e+03 0.00e+00 4.86e+03 0.00e+00 1.38e+07
Ce-143 3.21e-02 1.74e+01 2.52e-03 0.00e+00 7.29e-03 0.00e+00 2.55e+02
Ce-144 2.32e+06 7.26e+05 1.24e+05 0.00e+00 4.02e+05 0.00e+00 1.89e+08

Pr-143 3.34e+04 1.00e+04 1.66e+03 0.00e+00 5.43e+03 0.00e+00 3.61e+07
Pr-144 .0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 1.17e+04 9.48e+03 7.34e+02 0.00e+00 5.20e+03 0.00e+00 1.50e+07

Pm-147 1.52e+06 1.08e+05 5.81e+04 0.00e+00 1.91e+05 0.00e+00 4.38e+07
Pm-148 3.11e+03 3.74e+02 2.42e+02 0.00e+00 6.35e+02 0.00e+00 9.98e+06
Pm-148m 2.70e+05 5.37e+04 5.37e+04 0.00e+00 7.96e+04 0.00e+00 1.51e+08

Pm-149 8.19e+00 8.71e-01 4.72e-01 0.00e+00 1.54e+00 0.00e+00 5.94e+04
Pm-151 8.80e-03 1.07e-03 6.96e-04 0.00e+00 1.81e-03 0.00e+00 1.21e+02
Sm-151 1.31e+06 1.95e+05 6.13e+04 0.00e+00 2.01e+05 0.00e+00 2.82e+07

Sm-153 1.86e+00 1.16e+00 1.12e-01 0.00e+00 3.53e-01 0.00e+00 1.54e+04
,Eu-152 3.00e+06 5.46e+05 6.49e+05 0.00e+00 2.31e+06 0.00e+00 8.97e+07
Eu-154 1.13e+07 1.02e+06 9.27e+05 0.00e+00 4.46e+06 0.00e+00 2.36e+08

Eu-155 2.27e+06 1.63e+05 1.28e+05 0.00e+00 6.11e+05 0.00e+00 4.09e+08
Eu-156 5.77e+04 3.09e+04 6.39e+03 0.00e+00 1.99e+04 0.00e÷00 7.01e+07
Tb-160 5.16e+05 0.00e+00 6.40e+04 0.00e+00 1.54e+05 0.00e+00 1.14e+08

Conversion factors are in units of square meter-mrem/yr per. uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R1

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 4.86e+06 1.02e+06 8.59e+05 0.00e+00 1.45e+06 0.00e+00 1.18e+08
W-181 4.80e+04 1.18e+04 1.62e+03 0.00e+00 0.00e+00 0.00e+00 4.30e+05
W7185 1.72e+06 4.30e+05 6.02e+04 0.00e+00 0.00e+00 0.00e+00 1.60e+07

W-187 3.49e-02 2.06e-02 9.27e-03 0.00e+00 0.00e+00 0.00e+00 2.90e+00
Pb-210 1.40e+10 3.60e+09 6.17e+08 0.00e+00 1.08e+10 0.00e+00 6.79e+05
Bi-210 4.34e+05 2.24e+06 2.49e+05 0.00e+00 2.53e+07 0.00e+00 1.14e+07

Po-210 1.53e+10 2.45e+10 3.70e+09 o.00e+00 1.61e+10 0.00e+00 6.60e+08
Ra-223 9.80e+10 1.13e+08 1.96e+10 0.00e+00 j.00e+09 0.00e+00 1.56e+09
Ra-224 1.12e+09 2.04e+06 2.25e+08 0.00e+00 6.40e+07 0.00e+00 6.17e+07

Ra-225 1.96e+ii 1.75e+08 3.91e+10 0.00e+00 4.63e+09 0.00e+00 2.25e+09
Ra-226 2.00e+13 6.39e+08 1.64e+13 0.00e+00 1.70e+10 0.00e+oo 1.18e+lO
Ra-228 1.32e+13 3.43e+08 1.48e+13 0.00e÷00 9.09e+09 0.00e+00 1.99e+09

Ac-225 1.20e+08 1.24e+08 8.05e+06 0.00e+00 1.32e+07 0.00e+00 2.75e+09
Ac-227 2.52e+ll 4.05e+10 1.56e+i0 0.00e+00 8.92e+09 0.00e+00 5.15e+09
Th-227 3.22e+06 4.38e+04 9.30e+04 0.00e+00 2.32e+05 0.00e+00 3.10e+07

Th-228 4.07e+08 5.21e+06 1.38e+07 0.00e+00 2.71e+07 0.00e+00 1.14e+08
Th-229 4.80e+09 1.21e+08 8.01e+07 0.00e+00 5.91e+08 0.00e+00 1.64e+07
Th-230 7.26e+08 3.64e+07 2.03e+07 0.00e+00 1.77e+08 0.00e+00 1.27e+07

Th-232 8.10e+08 3.lle+07 6.15e+05 0.00e+00 .1.51e+08 0.00e+00 1.08e+07
Th-234 2.49e+04 1.10e+03 7.19e+02 0.00e+00 5.83e+03 C.Oe+00 8.58e+06
Pa-231 5.78e+15 1.91e+14 2.30e+14 0.00e+00 1.05e+15 0.00e±00 6.03e+13

Pa-233 5.91e+09 9.20e+08 1.03e+09 0.00e+00 3.39e+09 o.ooe+oo 4.70e+12
U-232 6.11e+09 0.00e00 4.37e+08 0.00e+00 4.65e+08 0.00e+00 2.42e+07
U-233 1.29e+09 0.00e+00 7.82e+07 0.00e+00 2.12e+08 0.00e+00 2.24e+07

U-234 1.24e+09 0.00e+00 7.68e+0,7 0.00e+00 2.08e+08 0.00e+00 2.20e+07
U-235 1.19e+09 0.00e+00 7.19e+07 0.00e+00 1.95e+08 0.00e+00 2.79e+07
U-236 1.19e+09 0.00e+00 7.37e+07 0.00e+00 i.99e+08 0.00e+00 2.06e+07

U-237 3.42e+03 0.00e+OO 9.09e+02 o.ooe+oo 9.87e+03 o.ooe+00 3.02e+05
U-238 1.14e+09 0.00e+00 6.74e+07 0.00e+00 1.82e+08 0.00e+00 1.97e+07
Np-237 4.56e+08 3.Ole+07, 2.00e+07 0.00e+00 1.24e+08 0.00e+00 1.67e+07

Conversion factors are in units of square meter-mrew./yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr p~r uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body .Thyroid Kidney Lung GI-LLI

Np-238 2.27e+00 4.59e-02 3.53e-02 0.00e+00 1.46e-01 0.00e+00 1.57e+03
Np-239 4.29e-01 3.08e-02 2.17e-02 O.O0e+00 8.91e-02 0.00e+00 2.28e+03
Pu-238 1.70e+07 1.97e+06 4.52e+05 0.00e+00 1.64e+06 0.00e+00 1.07e+06

Pu-239 1.85e+07 .1.97e+06 4.74e+05 0.00e+00 1.75e+06 0.00e+00 9.80e+05
Pu-240 1.83e+07 2.05e+06 4.74e+05 0.00e+00 1.75e+06 0.00e+00 9.99e+05
Pu-241 5.51e+05 2.25e+04 1.14e+04 0.00e+00 4.21e+04 0.00e+00 2.05e+04

Pu-242 1.70e+07 1.97e+06 4.56e+05 0.00e+00 1.67e+06 0.00e+00 9.60e+05
Pu-244 1.99e+07 2.26e+07 5.22e+05 0.00e+00 1.93e+06 0.00e+00 1.43e.-06
Am-241 2.73e+08 2.35e+08 2.05e+07 0.00e+00 1.25e+08 0.00e+00 1.53e+07

Am-242m 2.86e+08 2.29e+08 2.12e+07 0.00e+00 1.29e+08 O.00e+00 1.96e+07
Am-243 2.74e+08 2.31e+08 2.01e+07 0.00e+00 1.24e+08 0.00e+00 1.83e+07
Cm-242 1.52e+07 1.21e+07 1.01e+06 0.00e+00 3.23e+06 0.00e+00 1.41e+07

Cm-243 2.61e+08 2.12e+08 1.68e+07 0.00e+00 6.28e+07 0.00e+00 1.64e+07
Cm-244 2.20e+08 1.78e+08 1.41e+07 0.00e+00 5.17e+07 0.00e+00 1.58e+07
Cm-245 3.41e+08 2.74e+08 2.15e+07 0.00e+00 8.40e+07 0.00e+00 1.48e+07

Cm-246 3.37e+08 2.74e+08 2.15e+07 0.00e+OO 8.38e+07 0.00e+00 1.45e+07
Cm-247 3.29e+08 2.70e+08 2..lle+07 0.00e+00 8.26e+07 0.00e+00 1.91e+07
Cm-248 2.74e+09 2.23e+09 1.74e+08 0.00e+00 6.81e+08 o.00e+OO 3.09e+08

Cf-252 2.08e+08 o.ooe+00 5.03e+06 0.00e+00 0.00e+00 o.00e+OO 5.87e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Be-10 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
C-14 0.06e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00

N-13 0.00e+00 •o.boe+oo o. OOe+OO o.ooe+OO 0.O0e+00 o.ooe+oo, O.00e+O0
F-18 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Na-22 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Na-24 0.00e+00 6.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
P-32 0.00e+00 O.O0e+00O 0.O0e09-O O.O0e+00-- 0.O0e+00 O.00e+O0 0.O0e+00
Ca-41 0.00e+00 0.00e+00. 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Sc-46 0.00e+00 0.00e+00 0.00e+09 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cr-51 0.O0e+00 0.00e+OO O.O~e+00 O.O0e+00 0.O0e+00O O.O0e+OO O.C00%00
Mn-54 0.00e+00 0.00e+00 0.000e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Mn-56 0.00e+00 O.00e+OO 0.00e+00 0.00e+00 - 0.00e+00 0.00e+00 O.O0e+00
Fe-55 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.O00e+000.00e+00
Fe-59 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Co-57 0,00e+00 0.0e4+00 0.00e+O0 O.00e+00-- ,0.O0e+00 0.O0e+00 O.ooe+oo

co-58 o.ooe+oo 0.00e+00 0.00e+00Q 0.00e+00 O,00e+00 0.00e+00 O.O0e+00
Co-60 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ni-59 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00
Ni-63 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

7------------------------------------- ------I----------------------Ni-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 !_0.00e+00 0.00e+00 0.00e+00

Cu-64 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+06

Zn-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zn-69 0.00e+00 0.00e+00 O.00e+00 0.00e-00 *O.00e+00 0.00e+00 0.00e+00

Zn-69m CO.0e+00 o.ooe+oo 0.00e+0O o.ooe+oo io.ooe+oo o.ooe+00 O.00e+00
Se-79 0.00e+00 0.06e+00 0.00e+00 0.00e+00 O.000e+00 0.00e+00 0.00e+00
Br-82 0.00e+00 0.00e+0O 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00

Br-84 0.00e+00 O.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00

Zr-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 tO.O0e+0O 0.00e+00 0.00e+00

Br-85 0.00e+00 0.00e+00 0.00e+00 0..00e+00 -0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.

UNT-005-014 Revision 301 Attachment 7.8 (19 of 24)

144



MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86. 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00
Rb-87 0.00e+0O O.00e+00 0.O0e+0O 0.00e+00 0.00e+00 0.00e+00 0.00e+O0
Rb-88 0.00e+00 O.Obe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 O.0Oe+O0 0.00e+00 0.00e+00
Sr-89 0.00e+00 0.00e±00 0.00e+00 0.00e+00 0.00e+0o 0.00e+00 0.00e+00
Sr-90 0.00e+00 0.00e+00 0.00e+00 0.00e+00. 0.00e+00 0.00e+00 0.00e+00

Sr-91 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 O.Ooe+oo 0.00e+00 0.00e+00
Sr-92 0.00e+00. 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-90 O.O0e+00 0.00e+00-0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Y-91 0.00e+00 0.00e+O0 0.00e+00. 0.00e+00 0.00e+00. 0.00e+00 0.00e+00
Y-91m 6.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00
Y-92 0.00e+O0 0.00e+00 o0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00

Y-93 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00
Zr-93 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zr-95 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+O0 O000e+OO O.OOe+OO *O.OOe+OO

Zr-97 0.00e±00 0.00e+00 O.00e+00 QO.0e+00 0.00e+00 O.O0e+oo o.ooe+oo
Nb-93m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nb-95 0.o0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00O

Nb-97 0.60e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Mo-93 O.O0e+OO O.00e+OO Q.O0e+00 o.ooe+0O O.'00e+00 0.O0e+O0 o.ooe+00Mo-99 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 O.00e+00

Tc-101 O.O0e+00 0.O0e+00 O.O0e+00 0.00e+00 0.O0e+00 O.O0e+00 0.00~e+O0.Tc -99 -- O- - e+ -0 0.O e+- - 00 0 .- e--- 00 -. 0-e--- 00 0.-0e+- - 00 0 .O 0e+00 0.0-e-- 00
Tc-99m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ru-103 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00, 0.00e+00 0.00e+00
Ru-109 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Tu-106 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00O

Rh-105 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Pd-107 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pd-109 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-il0m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ag-ill 0.00e+00 0.00e+00. 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cd-113m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cd-li5m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 :0.00e+00 0.00e+00 0.00e+00
Sn-123 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sn-125 0.00e+00 0.00e+00 0.00e+00 0.00e+00 .0.00e+00 0.00e+00 0.00e+00

Sn-126 0.00e+00 0.O0e+00 0.O0e+00 0.00e+00 '0.00e+00 0.00e+00 0.00e+00
Sb-124 0.00e+00 0.00e+00 0.00e+00 0.00e+00 i0.00e+00 0.00e+00 0.00e+00
Sb-125 0.00e+00 0.00e+00 0.00e+00 0.00e+00 !0.00e+00 0.QOe+00 0.00e+00

------------------ ---------------------- J----------- 4 ----------------------------
Sb-126 0.00e+00 0.00e+00 0.00e+400 0.00e+00 :0.00e+00 0.00e+00 0.00e+00

i

Sb-127 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00Te-127m 0O.0e+00 0.00e+-00 0.00e+00 0.00ee+O0 I0.00e+00 0.O0e+00 0.00e+00
Te-125m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00

Te-127 0.00e+00 0.00e+00 0.ooe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-127m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 :0.00e+00 0.00e+00 0.00e+00
Te-129 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-129m-- 0.00e+00-- 0.00e-0-- 0.00e+00-- -. 00e+00--- .00e-oo- o-ooe+00--0.00e+00

Te-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-131m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 :0.00e+00 0.00e+00 0.00e+00

Te-132 0.00e+00 0.00e+00 0.00e+00 0.00e+00 +0.00e+00 0.00e+00 0.00e+00
Te-133m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-13 0.00e000 0.00e+00 0.00e+00 0.0 e+00

1-129 0.O~e-00 0.O0e+0-0 0.00e+00 0.0e+00 10.00e+00 0.00e+00 0.00e+00
1-130 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

'-131 0.0-e+00 0.- e+00 0.00e+00 0.-e+00 0.00e+00 0.--e+--00 0.-- e+00

1-132 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00, 0.00e+00

1-133 0.00e+00 0.00e+00 0.00e+00 0.00e+00 '0.00e+00 0.00e+00 0.00e+00
1-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.ooe+00

1-135 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cs-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 -0.00e+00 0.00e+00
Cs-134m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem,/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr pier uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 0.O0e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+O0
Cs-136 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 O.00e+O0
Cs-137 0.00e+00 0.00e+00 0.O0e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00

Cs-138 0.00e+00 0.00e+00 0.O00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+O0
Ba-139 0.00e+00 0.00e+00 0.00e00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-140 Q.O.e+00 o.ooe+oo o.ooe+oo 0.O0e+00 O.00e+O0 O.O0e+00 O.00e+00

Ba-141 O.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
La-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00
La-142 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 O.00e+00

Ce-141 o.00e+oo o.ooe+oo o.ooe+oo o.O0e+0O o.ooe+00 O.O0e+OO 0.00e+OO
ce-143 o.00e+00 0.00e+00 o.ooe+00 0.00e+00 o.0oe+oo o.00e+O0 0.00e+00
Ce-144 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 o.00e+OO

Pr-143 0.00e+00• o.ooe+oo o.ooe+00 o.00e+00 0.00e+O0 0.00e+OO 0.00e+OO

Pr-144 o.ooe+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+OO o.00e+00 0.00e+OO
Nd-147 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 o.00e+oo

Pm-147 o.ooe+o0 0.00e+00 o.ooe+00 o.00e+00 0.00e+00 0.00e+00 0.00e+O0

Pm-148 o.0oe+0O 0.00e+00 o.00e+O0 0.00e+00 0.00e+OO 0.00e+00 0.00e00
Pm-148m o.ooe+oo 0.00e+00 0o.ooe+o o.ooe+oo o.00e+00 o.00e+00 0.00e+00

Pm-149 0.00e+00 0.00e+OO 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Pm-151 o.ooe+oo o.00e+00 0.00e+OO o.00e+0O o.00e+00 0.00e+OO o.O0e+00

Sm-151 o.ooe+oO 0.O0e+OO o.ooe+OO O.00e+O0 0.00e+OO o.O0e+00O oJ.ooe+00

sm-153 0.O0e+00 o.ooe+o0 0.00e+OO o.ooe+OO o. OOe+O0 O.00e+O0 0.00e-400Eu-152 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Eu-154 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00

Eu-155 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00

Eu-156 0.00e+00 0.00e+00 0.00e.+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Tb-160 0.00e+00 0.00e+00 0.00e+00 O.Ode+00 0.00e+00. 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166mr 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.0Oe+00 0.00e+00
W-181 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0. 100e+00 0.00e+00
W-185 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+O0 O.00e+0O 0.00e+00

W-187 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pb-210 0.00e+00 0.O0e+0O0 0.00e+00 0.00e+00 0.00e+O0 O.00e+00 0.00e+00
Bi-210 0.00e+00 0.00e+00 0.00e+00 0.00e+00 +0.00e+00 0.00e+00 0.00e+00

Po-210 O.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 O.00e+00 0.00e+00
Ra-223 O.00e+00 0.00e+00 0.00e+00 0.00e+00 Io.00e+00 0.00e+00 0.00e+00
Ra-224 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 [0.00e+00 0.00e+00 0.00e+00
----------------------------------- ------- ----------Ra-225 O.00e+00 0.O0e+0O 0.00e+0O 0.00e+00 I;0.Oe+00 O.00e+00 0.O0e+00
Ra-226 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 iO.00e+00 0.00e+00 0.00e+00
Ra-228 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00

Ac-225 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ac-227 0.00e+00 O.00e+00 0.00e+00 0.00e+00 :0.00e+00 0.00e+00 0.00e+00

Th-227 0.00e+00 0.00e+0O0 0.00e+00 0.O0e+00 I0.00e+00 0.00e+00 0.00e+00

Th-228 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 10.00e+00 0.O0e+00 0.00e+00
Th-229 0.00e+00 0.00e+00 0.00e+00 0.00e+00 :OO0e+O0 0..00e+00 0.00e+00

*Th-230 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 O.00e+00

Th-232 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.O0e+00 0.00e+00
Th-234 0.00e+00 .0.00e+00 0.00e+00 0.o0e+00 .00e+00 0.O0e+00 O.00e+00
Pa-231 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.+00e+00 0.00e+00 O.00e+00

I
Pa-233 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00
U-232 0.00e+00 0.00e+00- 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00
U-233 0.00e+00 0.00e+00 0.00e+00 0.00e+00 :0.00e+00 0.00e+00 0.00e+00

U-234 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
U-236 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

U-237 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
U-238 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Np-237 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e.+00 0.00e+00
Np-239 0.00.e+00 0.00e+00 0.0e+00 0o.00e+00 O.00e+00 0.00e+00 0.00e+00
Pu-238 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Pu-239 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pu-240 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pu-241 0.00e+00 0.00e+00 O.00e+00 0.00e+00 - 0.00e+00 0.00e+00 0.00e+00

Pu-242 0.00e+00 OO .00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pu-244 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Am-241 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e00 0.00e+00

Am-242m 0.00e+00 0.00e+00 0.00e+tOO 0.00e+QO O.O0e+OO O.O0e+O0 O.00e+00
Amn-243 O,00e+O0 0,00e+O0 0o.0e+OO O,00e+00 O.00e+OO 0.O0e+O0 O.O0e+00O
Cm-242 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00

Cm-243 0..00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cm-244 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cm-245 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cm-246 0.00e+00 0.00e+00 0.00e+00 O.00e+oo o.00e+00 0.00e+00 0.00e+00

Cm-247 0.00e+00 0.00e+00 O.0Oe+-00 0.00e+00 0.00e+O0 0.O0e+00 0.00e+00
Cm-246 0.00e+00 0.00e+00 0.00e+00 O.O~e+00 O.O0e+00 0.00e+00 0.00e+00cm-248 0.00e+ý00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O00

Cf-252 0.O0e+00 0.00e+00 o.00e+OC 0.00e+00 0.00e+00 0.00e+00 0.00e+O0

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 o.ooe+oo 1.29e+03 1.29e+03 1.29e+03 1.29e+03 1.29e+03 1.29e+03
Be-10 2.55e+08 3.93e+07 6.36e+06 0.00e+00 2.97e+07 0.00e+00 2.15e+09
C-14 2.28e+08 4.55e+07 4.55e+07 4.55e+07 4.55e+07 4.55e+07 4.55e+07

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00
F-18 4.26e+00 0.00e+00 4.72e-01 0.00e+00 0.00e+00 0.00e+00 1.26e-01
Na-22 1.32e+09 1.32e+09 1.32e+09 1.32e+09 1.32e+09 1.32e+09 1.32e+09

Na-24 2.68e+05 2.68e+05 2.68e+05 2.68e+05 2.68e+05 2.68e+05 2.68e+05
2-32 1.40e+09 8. 7 3e+07 5.42e+07 0.00e+00 0.00e+00 O.00e+00 1.58e+OB
Ca-41 1.48e+10 0.00e+00 1.60e+09 0.00e+00 0.00e+00 0.00e+00 1.47e+07

Sc-46 2.51e+05 4.86e+05 1.41e+05 0.00e+O0 4.54e+05 0.00e+00 2.37e+09
Cr-51 O.00e+00 o.00e+O0 4.64e+04 2.77e+04 :1.02e+04 6.16e+04 1.17e+07
Mn-54 0.00e400 3.13e.+08 5.97e+07 0.00e+00 !9.31e+07 0.00e+00 9.58e+08

Mn-56 0.00e+00 1.53e+01 2.72e+00 0.00e+00 :1.94e+01 0.00e+00 4.89e+02
Fe-55. 2.10e+08 1.45e+08 3.38e+07 0.00e+00 !0.00e+00 8.08e+07 8.31e+07
Fe-59 1.26e+08 2.96e+08 1.14e+08 0.00e+00 0.00e+00 8.28e+07 9.88e+08

Co-57 0.00e+00 1.17e+07 1.94e+07 0.00e+00 0.00e+00 0.00e+00 2.97e+08
Co-58 0.00e+00 3.07e+07 6.89e+07 0.00e+00 0.00e+00 0.00e+00 6.23e+08
Co-60 0.00e+00 1.67e+08 3.69e+08 0.60e+O0 O.00e+00 0.00e+00 3.14e+09

Ni-59 7.82e+08 2.68e+08 1.31e+08 0.00e+00 P.00e+00 0.00e+00 5.53e+07
Ni-63 1.04e+10 7.21e+08 3.49e+08 0.00e+00 .. 00e+00 0.00e+00 1.50e+08
Ni-65 5.96e+01 7.75e+00 3.54e+00 0.00e+00 .00e+0O 0.00e+00 1.97e+02
---------------------------------------- 7ý---------F------------------
Cu-64 0.00e+00 9.15e+03 4.29e+03 0.00e+00 P.31e+04 0.00e+00 7.79e+05
Zn-65 3.17e+08 1.01e+09 4.56e+08 0.00e+00 6.75e+08 0.00e+00 6.36e+08
Zn-69 5.06e-06 9.67e-06 6.72e-07 0.00e+00 16.28e-06 0.00e+00 1.45e-06

Zn-69m 2.24e+04 5.38e+04 4.92e+03 0.00e+00 3.26e+04 0.00e+00 3.29e+06
Se-79 0.00e+00 2.lle+08 3.52e+07 0.00e+00 3.65e+08 0.00e+00 4.31e+07
Br-82 0.00e+00 0.00e+00 1.50e+06 0.00e+00 0.00e+00 0.00e+00 1.72e+06

Br-83 0.00e+00 0.00e+00 3.Ole+O0 0.00e+00 0.00e+00 0.00e+O0 4*33e+00
Br-84 0.00e+00 0.00e+00 2.14e-11 0.00e+00 0.00e+00 0.00e+00 1.68e-16
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.19e+08 1.02e+08 O.0oe+oo 0.00e+0o 0.00e+00 4.32e+07
Rb-87 0.00e+00 9.86e+08 3.43e+08 0.00'e+00 0.00e+00 0.00e+00 4.62e+07
Rb-88 0.00e+00 2.64e-22 1.40e-22 0.00e+00 0.00e+00 0.00e+00 3.65e-33

Rb-89 0.00e+00 2.88e-26 2.03e-26 0.00e+00 0.00e+00 0.00e+00 1.67e-39
Sr-89 9.96e+09 0.00e+00 2.86e+08 0.00e+00 0.00e+00 0.00e+00 1,60e+09
Sr-90 6.95e+11 0.00e+00 1.40e+10 0.00e+00 0.00e+00 0.00e+00 1.75e+10

Sr-91 3.02e+05 0.00e+00 1.22e+04 0.00e+00 0.00e+00 0.00e+00 1.44e+06
Sr-92 4.15e+02 0.00e+00 1.79e+01 0.00e+00 0.00e+00 0.00e+00 8.21e+03
Y-90 1.33e+04 0.00e+00 3.56e+02 0.00e+00 0.00e+00 O.00e+00 1.41e+08

Y-91 5.lle+06 0.00e+00 1.37e+05 0.00e+00 0.00e+00 O.Oe+O0 2.81e+09
Y-91m 4.76e-09 0.00e+00 1.84e-10 0.00e+00 0.00e+00 0.00e+00 1.40e-08
Y-92 8.96e-O1 0.00e+00 2.62e-02 0.00e+00 0.00e+00 0.00e+0O 1.57e+04

Y-93 1.68e+02 0. 00e+00 4.65e+00 0.00e+00 0.00e+.00 0.00e+00 5.34e+06
Zr-93 3.35e+06 1.88e+05 8.73e+04 0.00e+00 7.11e+05 0.00e+00 1.95e+08
Zr-95 1.17e+06 3.77e+05 2.55e+05 0.00e+00 5.91e+05 0.00e+00 1.19e+09

Zr-97 3.36e+02 6.78e+01 3.10e+01 0.00e+00 1.02e+02 0.00e+00 2.10e+07
Nb-93m 2.02e+06 6.60e+05 1.63e+05 0.00e+00 7.59e+05 0.00e+00 3.05e+08
Nb-95 1.42e+05 7.91e+04 4.25e+04 0.00e+00 7.82e+04 0.00e+00 4.80e+08

Nb-97 2.84e-06 7.19e-07 2.63e-07 0.00e+00 8.39e-07 0.00e+00 2.65e-03
Mo-93 0.00e+00 6.02e+08 1.63e+07 0.00e+00 1.71e+08 0.00e+00 9.78e+07
Mo-99 O.Oe+00 6.14e+06 1.17e+06 0.00e+00 1.39e+07 0.00e+00 1.42e+07

Tc-101 5.93e-31 8.55e-31 8.39e-30 0.00e+00 1.54e-29 4.37e-31 0.00e+00
Tc-99 1.00e+07 1.49e+07 4.02e+06 0.00e+00 1.88e+08 1.27e+06 4.87e+08
Tc-99m 3.06e+00 8.66e+00 1.10e+02 0.00e+00 1.31e+02 4.24e+00. 5.12e+03

Ru-103 4.77e+06 0.00e+00 2.05e+06 0.00e+00 1.82e+07 0.00e+00 5.57e+08
Ru-105 5.29e+01 0.00e+00 2.09e+01 0.00e+00 6.84e+02 0.00e+00 3.24e+04
Ru-106 1.93e+08 0.00e+00 2.44e+07 0.00e+00 3.72e+08 0.00e+00 1.25e+10

Rh-105 8.01e+04 5.86e+04 3.86e+04 0.00e+00 2.49e+05 0.00e+00 9.34e+06
Pd-107 0.00e+00 1.18e+07 7.53e+05 0.00e+00 l-.06e+08 0.00e+00 7.30e+07
Pd-109 0.00e+00 2.23e+04 5.02e+03 0.06e+00 1.27e+05 0.00e+O0 2.47e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is'in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 1.05e+07 9?74e+06 5.79e+06 0.00e+00 1.92e+07 0.00e+00 3.98e+09
Ag-ill 2.11e+05 8.81e+04 4.39e+04 *0.00e+00 2.84e+05 0.00e+00 1.62e+08
Cd-113m 0.00e+00 2.52e+08 8.10e+06 0.00e+00 2.78e+08 0.00e+00 2.03e+09

Cd-115m 0.00e+00 5.34e+07 1.70e+06 O.00e+00 +424e+07 0.00e+00 2.25e+09
Sn-123 1.71e+09 2.84e+07 4.18e+07 2.41e+07 .00eo.00e 0.60e+00 3.49e+09
Sn-125 3.84e+07 7.74e+05 1.74e+06 6.40e+05 10.00e+00 0.00e+00 4.79e+08

:Sn-126 6.77e+09 1.34e+08 1.92e+08 3.94e+07 0.00e+00 O.00e+O.0 1.95e+09
Sb-124 1.04e+08 1.96e+06 4.lle+07 2.51e+05 iO.00e+00 8.07e+07 2.94e+09
Sb-125 1.37e+08 1.53e+06 3.25e+07 1.39e+05 iO.00e+0o 1.05e+08 1.50e+09

Sb-126 7.07e+06 1.44e+05 2.55e+06 4.33e+04 I0.00e+00 4.34e+06 5.78e+08
Sb-127 5.22e+05 1.14e+04 2.00e+05 6.28e+03 0.00e+00 3.10e+05 1.19e+08
Te-125m 9.65e+07 3.50e+07 1.29e+07 2.90e+07 3.93e+08 0.00e+00 3.85e+08

-------- ------------------------------------ ------ I----------------------------
Te-127 5.61e+03 2.02e+03 1.21e+03 4.16e+03 12.29e+04 0.00e+00 4.43e+05
Te-127m 3.49e+08 1.25e+08 4.25e+07 8.92e+07 1.42e+09 O.OOe+00 1.17e+09
Te-129 7.13e-04 2.68e-04 1.74e-04 5.48e-04 .3.00e-03 0.00e+00 5.38e-04

Te-129m 2.51e+08 9.37e+07 3.98e+O7' 8.63e+07 *1.05e+09 0.00e+00 1.26e+09
Te-131 1.25e-15 5.21e-16 3.94e-16 1.03e-15 5.47e-15 O.00e+00 1.77e-16
Te-131m 9.10e+05 4.45e+05. 3.71e+05 7.05e+05 ;4.51e+06 0.00e+O0 4.42e+07

Te-132 4.30e+06 2.78e+06 2.61e+06 3.07e+06 !2.68e+07 O.00e+O0 1.31e+08
Te-133m 2.12e-05 1.24e-05 1.19e-05 1.79e-05 1.22e-04 0.00e+00 4.24e-06
Te-134 3.19e-08 2.09e-08 1.28e-08 2.79e-08 :2.02e-07 O.00e+00 3.54e-11

1-129 1.31e+09 1.13e+09 3.69e+09 2.90e+12 2.42e+09 O.00e+00 1.78e+08
1-130 3.90e+05 1.15e+06 4.54e+05 9.75e+07 1.79e+06 0.00e+00 9.90e+05
1-131 8.07e+07 1.15e+08 6.62e+07 3.78e+10 1.98e+08 O.O0e+00 3.05e+07

1-132 5.57e+01 1.49e+02 5.21e+01 5.21e+03 :2.37e+02 0.00e+00 2.80e+01
1-133 2.,08e+06 3.61e+06 l.lOe+06 5.31e+08 16.31e+06 0.00e+00 3.25e+06
1-134 8.84e-05 2.40e-04 8.59e-05 4.16e-03 3.82e-04 0.O0e+00 2.09e-07
---------------------------------------- 1----------I-----------------
1-135 3.85e+04 1.01e+05 3.72e+04 6.65e+06 ]I.62e+05 0.O0e+00 1.14e+05
Cs-134 4.67e+09 1.lle+10 9.08e+09 0.06e+00 *3.59e+09 1.19e+09 1.94e+08
Cs-134m 6.57e+00 1.38e+01 7.06e+00 0.00e+00 7.49e+00 1.18e+00 4.87e+00

Conversion factors are in units of square meter-mram/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

* Cs-135 1.56e+09 1.44e+09 6.40e+08 o.ooe+oo 5.46e+08 1.63e+08 3.37e+07
C cs-136 4.26e+07 1.68e+06 1.21e+08 0.00e+00 9.37e+07 1.28e+07 1.91e+07
Cs-137 6.36e+09 8.70e+09 5.70e+09 o.00e+00 2.95e+09 9.81e+08 1.68e+08

Cs-138 3.39e-11 6.70e-11 1.32e-11 0. Oe+O0 4.92e-11 4.86e-12 2.86e-16
Cs-139 0.ooe+0o 0.00e+OO 0.ooe+00 0.90e+00 0.ooe+o0 0.00e+00 0.00e+O0
Ba-139 2.70e-02 1.92e-05 7.9le-04 0.00e+00 1.80e-05 1.09e-05 4.79e-02

Ba-140 1.28e+08 1.61e+05 8.41e+06 0.O0e+00 5.48e+04 9.23e+04 2.64e+08
Ba-141 8.94e-22 6.76e-25 3.02e-23 0.00e+00 6.28e-25 3.83e-25 4.21e-31
Ba-142 3.88e-39 o.ooe+00 2.44e-40 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 1.97e+03 9.95e+02 2.63e+02 0.00e+00 0.00e+00, 0.00e+00 7.30e+07
* La-141 5.98e-01 1.85e-01 3.04e-02 0.00e+00 0.00e+00 0.00e+00 2.21e+04

La-142 1.92e-04 8.75e-05 2.18e-05 0.00e+00 o.ooe+0o0 o.oe+o0 6.39e-0l

Ce-141 1.97e+05 1.33e+05 1.51e+04 0.00e+00 6.19e+04 0.00e+00 5.09e+08
Ce-143 9.95e+02 7.36e+05 8.14e+01 0.00e+00 3.24e+02 0.00e+00 2.75e+07
Ce-144 3.29e+07 1.38e+07' 1.77e+06 0.00e+00 8.16e+06 0.00e+00 l.lle+10

Pr-143 6.26e+04 2.51e+04 3.10e+03 0.00e+00 1.45e+04 0.00e+O0 2.74e+08
Pr-144 2.36e-26 9.81e-27 1.20e-27 0.00e+00 5.53e-27 0.00e+00 3.40e-33
Nd-147 3.33e+04 3.85e+04 2.30e+03 0.00e+00 2.25e+04 0.00e+00 1.85e+08

Pm-147 5.74e+06 5.39e+05 2.18e+05 0.00e+00 1.02e+06 0.00e+00 6.79e+08
Pm-148 1.96e+04 3.25e+03 1.64e+03 0.00e+00 6.14e+03 0.00e+0O0 2.55e+08
Pm-148m, 8.29e+05 2.15e+05 1.64e+05 0.00e+00 3.24e+05 .0.00e+00 1.82e+09

Pm-149 1.69e+03 2.39e+02 9.77e+01 O.00e+00 4.52e+02 0.00e+00 4.48e+07
Pm-151 3.36e+02 5.65e+01 2.85e+01 0.00e+00 1.01e+02 0.00e+00 1.55e+07
Sm-151 5.52e+06 9.52e+05 2.28e+05 0.00e+00 1.06e+06 0.00e+00 4.20e+08

Sm-153 8.20e+02, 6.84e+02 5.00e+01 0.00e+00 2.21e+02 0.00e+00 2.44e+07
Eu-152 1.55e+07 3.52e+06 3.09e+06 o.00e+00 2.18e+07 0.ooe+00 2.03e+09
Eu-154 4.92e+07 6.05e+06 4.31e+06 0.00e+00 2.90e+07 0.00e+00 4.39e+09

Eu-155 6.39e+06 9.07e+05 5.85e+05 0.00e+00 4.18e+06 0.00e+O0 7.13e+08
Eu-156 1.08e+05 8.35e+04 1.35e+04 0.00e+00 5.58e+04 0.00e+00 5.72e+08
Tb-160 1.96e+06 0.00e+00 2.44e+05 0.00e+00 8.09e+05 0.00e+00 1.81e+09

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.16e+07 6.75e+06 5.13e+06 0.00e+00 1.01e+07 0.00e+00 2.05e+09
W-181 5.33e+05 1.74e+05 1.86e+04 0.00e+00 0.00e+OO, 0.00e+00 1.98e+07
W-185 1.73e+07 5.77e+06 6.07e+05 0.00e+00 0.00e+00 O.0Oe+00 6.67e+08

W-187 3.79e+04 3.17e+04 l.lle+04 0.00e+00 0.00e+00 0.00e+00 1.04e+07
Pb-210 1.22e+12 3.48e+11 4.33e+10 0.00e+00 9.79e+11 0.00e+00 1.78e+08
Bi-210 1.18e+06 8.17e+06 6.78e+05 0.00e+00 19.83e+07 0.00e+00 1.22e+08

Po-210 2.01e+10 4.26e+i0 4.85e+09 0.00e+00 il.42e+l1 0.00e+00 3.59e+09
Ra-223 2.74e+10 4,23e+07 5.49e+09 O.00e+00 !1.20e+09 0.00e+00 1.77e+09
Ra-224 3.08e+09 7.47e+06 6.19e+08. 0.00e+00 ý.ile+08- 0.00e+00 6.51e+08
-------------------------------- ----------------------------.
Ra-225 4.99e+10 5.92e+07 9.97e+09, 0,00e+00 a.68e+09 O.00e+00 2.33e+09
Ra-226 2.42e+13 4.60e+08 1.76e+13 0.00e+00 1.31e+10 0.00e+O0 2.66e+10
Ra-228 8.76e+12 2.44e+08 .9.47e+12 O.00e+00 '6.91e+09 0.00e+00 4.41e+09
--------------------- --------------------------I ----------------------------
Ac-225 2.11e+07 2.90e+07 1.42e+06 0.00e+00 3.31e+06 O.00e+00 1.95e+09
Ac-227 1.49e+li 1.97e+10 8.84e+09 0.00e+00 6.37e+09 0.00e+00 6.52e+09
Th-227 1.41e+08 2.55e+06 4.06e+06 0.00e+00 .1.45e+07 0.00e+00 5.55e+09

Th-228 3.70e+10 6.27e+08 1.25e+09 0.00e+00 ý.49e+09 0.00e+00 4.20e+10
Th-229 1.09e+12 3.12e+10 1.80e+10 0.00e+00 ti.51e+l1 0.00e+00 .6.26e+09
Th-230 1.65e+li 9.38e+09 4.57e+09 0.00e+00 4.53e+10 0.00e+00 4.82e+09

Th-232 1.84e+ll 8.O0e+09 1.20e+08 0.00e+00 ;.86e+; 0.00e+00 4.10e+09
Th-234 1.17e+06 6.89e+04 3.38e+04 0.00e+00 0.91e+05 0.O0e+00 1.65e+09
Pa-231 3.29e+li 1.23e+10 1.27e+10 0.00e--00 i.92e+10 0.00e+00 5.75e+09

Pa-233 9.05e+04 1.82e+04 1.57e+04 0.00e+00 E.87e+04 0.00e+00 2.82e+08
U-232 3.30e+11 0.00e+00 2.36e+10. 0.00e+00 3.58e+10 0.00e+00 5.42e+09
U-233 6.98e+10 0.00e+00 4.23e+09 0.00e+00 1.63e+10 0.00e+00 5.02e+09

U-234 6.70e+10 0.00e+00 4.14e+09 0.00e+00 1.59e+10 0.00e+00 4.92e+09
U-235 6.42e+10 0.00e+00 3.89e+09 0.00e+00 1.50e+10 0.00e+00 6.26e+09
U-236 6.42e+10 0.00e+00 3.97e+09 0.00e+00 1.53e+10 0.00e+00 4.62e+09

U-237 1.84e+05 0.00e+00 4.89e+04 0.00e+00 7.55e+05 0.00e+00 6.45e+07
U-238 6.15e+10 0.00e+00 3.64e+09 0.00e+00 1.40e+10 0.00e+00 4.41e+09
Np-237 1.01e+1l 7.18e+09 4.44e+09 0.00e+00 3.30e+10 0.00e+00 6.36e+09

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.45e+04 3.91e+02 2.26e+02 0.00e+00 1.32e+03 0.00e+00 3.63e+07
Np-239 1.43e+03 1.40e+02 7.73e+01 0.00e+00 4.37e+02 O.O0e+00 2.88e+07
Pu-238 5.04e+10 6.38e+09 1.37e+09 0.00e+00 5.86e+09 0.00e+00 5.84e+09

Pu-239 5.81e+i0 6.98e+09 1.53e+09 0.00e+00 6.50e+09 0.00e+00 5.34e+09
Pu-240 5.80e+10 6.97e+09 1.53e+09 0.00e+00 6.49e+09 0.00e+00 5.43e+09
Pu7241 1.25e+09 5.92e+07, 2.64e+07 0.00e+00 1.22e+08 0.00e+00 1.lle+08

Pu-242 5.39e+10 6.72e+09 1.47e+09 0.00e+00 6.26e+09 0.00e+O0 5.23e+09
Pu-244 6.28e+10 7.70e+09 1.69e+09 0.00e+00 7.17e+09 0.00e+O0 7.80e+09
Am-241 5.86e+10 5.47e+10 4.20e+09 0.00e+O0 3.16e+10 0.00e+00 5.76e+09

Am-242m 6.09e+10 5.31e+10 4.35e+09 0.00e+00 3.24e+10 0.00e+00 7.48e+09
Am-243 6.04e+10 5.53e+10 4.25e+09 0.00e+00 3.20e+10 0.00e+00 6.97e+09
Cm-242 1.22e+09 1.30e+09 8.14e+07 0.00e+00 3.70e+08 0.00e+00 4.71e+09

Cm-243: 4.78e+10 4.38e+10 2.99e+09 0.00e+00 1.40e+1O 0.0Oe+00 6.23e+09
Cm-244 3.63e+I0 3.40e+10 2.28e+09 0.00e+00 1.07e+10 0.00e+00 6.00e+09
Cm-245 7.52e+10 6.55e+10 4.62e+09 0.00e+00 2.16e+10 0.00e+00 5.64e+09

Cm-246 7.45e+10 6.54e+10 4.61e+09 0.00e+00 2.15e+10 0.00e+00 5.54e+09
Cm-247 7.27e+10 6.44e+10 4.54e+09 0.00e+00 2.12e+10 0.00e+00 7.28e+09
Cm-248. 6.04e+ll 5.31e+11 3.74e+10 0.00e+00 1.75e+i1 0.00e+00 1.18e+ll

Cf-252 1.98e+10 0.00e+00 4.77e+08 0.00e+00 0.00e+00 0.00e+60 2.18e+10

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway,: Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.47e+03 1.47e+03 1.47e+03 1.47e+03 1.47e+03 1 47e+03
Be-10 4.07e+08 6.31e+07 1.03e+07 0.00e+00 4.82e+07 0.00e+00 2.58e+09
C-14 3.69e+08 7.38e+07 7.38e+07 7.38e+07 7.38e+07 7.38e+07 7.38e+07

N-13 0.O0e+00 0.00e+00 0.00e+00 0.00eOO .0.00e+00 0.00e+00 0.00e+00
F-18 3.87e+00 0.00e+00 4.24e-01 0.00e+00 :0.00e+00 0.00e+00 3.48e-01
Na-22 2.01e+09 2.01e+09 2.01e+09 2.01e+09 2.01e+09 2.01e+09 2.01e+09

Na-24 2.38e+05 2.38e+05 2.38e+05 2.38e+05 2-38e+05 2.38e+05 2.38e+05
P-32 1.61e+09 9.96e+07 6.23e+07 0.00e+00 '0.00e+00 0.00e+00 1.35e+08
Ca-41 1.79e+10 0.00e+00 1.94e+09 0.00e+00 b.O0e+00 0.00e+00 1.77e+07

Sc-46 3.61e+05 7.02e+05 2.08e+05 0.00e+00 !6.72e+05 O.00e+00 2.39e+09
Cr-51 0.00e+00 0.00e+00 6.16e+04 3.42e+04 'i.35e+04 8.80e+04 1.04e+07
Mn-54 0.00e+00 4.54e+08 9.01e+07 0.00e+00 ;1.36e+08 0.00e+00 9.32e+08

Mn-56 0.O0e+00 1.38e+01 2.46e+00 O.00e+00 1.75e+01 0.00e+00 9.09e+02
Fe-55 3.26e+08 2.31e+08 5.39e+07 0.00e+00 0.00e+00 1.47e+08 1.00e+08

.Fe-59 1.79e+08 4.18e+08 1.62e+08 0.00e+00 0.00e+00 1.32e+08 9.90e+08

Co-57 0.00e+00 1.79e+07 2.99e+07 0.00e+00 0.00e+00 0.00e+00 3.33e+08
Co-58 0.00e+00 4.36e+07 1.00e+08 0.00e+00 0.00e+00 0.00e+00 6 '01le+08
Co-60 0.00e+00 2.49e+08 5.60e+08 0.O0e+00 O.00e+00 0.00e+00 3.24e+09

Ni-59 1.20e+09 4.24e+08 2.04e+08 0.00e+00 O.00e+00 0.00e+00 6.64e+07
Ni-63 1.61e+10 1.13e+09 5.45e+08 0.00e+00 b.00e+00 0.00e+00 1.81e+08
Ni-65 5.55e+01 7.09e+00 3.23e+00 0.00e+00 b.00e+00 0.00e+00 3.85e+02

Cu-64 0.00e+00 8.29e+03 3.90e+03 0.00e+00 2.10e+04 0.00e+00 6.43e+05
Zn-65 4.24e+08 1.47e+09 6.86e+08 0.00e+00 9.42e+08 0.00e+00 6.23e+08
Zn-69 4.73e-06 9.02e-06 6.31e-07 0.00e+00 5.89e-06 0.00e+00 1.66e-05

Zn-69m 2.08e+04 4.90e+04 4.50e+03 0.00e+O0 2.98e+04 0.00e+00 2.69e+06
Se-79 0.00e+00 3.39e+08 5.70e+07 O.00e+00 5.91e+08 0.00e+00 5.18e+07
Br-82 0.00e+00 0.00e+00 1.32e+06 O.00e+00 0.00e+00 0.00e+0O 0..00e+00

Br-83 O.Oe+00 0.00e+00 2.82e+00 0.00e+00 0.00e+00 O'.Oe+00 0.00e+00
Br-84 0.00e+00 0.00e+00 1.95e-11 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+oo o.ooe+oo 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.73e+08 1.28e+08 0.00e+00 0.00e+00 0.00e+00 4.05e+07
Rb-87 0.00e+00 1.59e+09 5.55e+08 0.00e+00 O.00e+00 O.00e+00 5.55e+07
Rb-88 0.00e+00 2.44e-22 1.30e-22 0.00e+00 0.00e+00 0.00e+00 2.09e-29

Rb-89 0.00e+00 2.59e-26 1.83e-26 0.00e+00 0.00e+00 0.00e+00 3.98e-35
Sr-89 1.51e+10 0.00e+00 4.33e+08 0.00e+00 0.O0e+00 0.O0e+00 1.80e+09
Sr-90 9.22e+11 0.00e+00 1.84e+10 0.00e+00 0.00e+00 0.00e+00 2.11e+10

Sr-91 2.82e+05 0.00e+00 1.12e+04 0.00e+00 0.00e+00 0.00e+00 1.28e+06
Sr-92 3.86e+02 0.00e+00 1.65e+01 0.00Oe+00 0.O0e+00 0.00e+00 9.83e+03
Y-90 1.24e+04 0.00e+00 3.34e+02 0.00e+00 0.00e+00 0.00e+00 1.02e+08

Y-91 7.83e+06 0.O0e+00 2.10e+05 0.00e+00 O.00e+00 0.00e+00 3.21e+09
Y-91m 4.43e-09 0.00e+00 1.69e-10 O.0Oe+00 0.00e+00 0.00e+00. 2.09e-07
Y-92 8.42e-01 0.00e+00 2.43e-02 0.00e+00 0.00e+00 0.00e+00 2.31e+04

Y-93 1.58e+02 0.00e+00 4.33e+00 0.00e+00 0.00e+00 O.OHe+00 4.82e+06
Zr-93 5.03e+06 2.48e+05 1.35e+05 0.00e+00 8.77e+05 "0.00e+00 2.34e+08
Zr-95 1.72e+06 5.43e+05 3.73e+05 0.00e+00 7.98e+05 0.00e+00 1.25e+09

Zr-97 3.11e+02 6.15e+01 2.83e+01 o.00e+O0 9.33e+01 0.00e+00 1.67e+07
Nb-93m 3.09e+06 1.02e+06 2.55e+05 0.00e+00 1.19e+06 0.00e+00 3.66e+08
Nb-95 1.92e+05 1.07e+05 5.87e+04 0.00e+00. 1.03e+05 0.00e+00 4.56e+08

Nb-97 2.63e-06 6.54e-07 2.39e-07 0.00e+00 7.65e-07 0.00e+00 1.56e-02
Mo-93 0.00e+00 9.63e+08 2.64e+07 0.00e+00 2.76e+08 0.00e+00 1.17e+08
Mo-99 0.00e+00 5.64e+06 1.08e+06 0.00e+00 1.29e+07 0.00e+00 1.01e+07

Tc-101 5.52e-31 7.85e-31 7.71e-30 0.00e+00 1.42e-29 4.78e-31 1.34e-37
Tc-99 1.63e+07 2.39e+07 6.52e+06 0.00e+00 3.04e+08 2.47e+06 5.85e+08
Tc-99m 2.70e+00 7.54e+00 9.77e+01 0.00e+00 1.12e+02 4.18e+00 4.95e+03

Ru-103 6.82e+06 0.00e+00 2.91e+06 0.00e+00 2.40e+07 0.00e+00 5.69e+08
Ru-105 4.92e+01 0.00e+00 1.91e+01 0.00e+00 6.20e+02 0.00e+00 3.97e+04
Ru-106 3.09e+08 0.00e+00 3.90e+07 0.00e+00 5.97e+08 0.00e+00 1.48e+10

Rh-105 7.52e+04 5.43e+04 3.56e+04 0.00e+00 2.31e+05 0.00e+00 6.91e+06
Pd-107 0.00e+00 1.89e+07 1.22e+06 0.00e+00 1.71e+08 0.00e+00 8.78e+07
Pd-109 0.00e+00 2.07e+04 4.71e+03 0.00e+00 1.20e+05, 0.00e+00 2.09e+06

Conversion factors are in units of square ineter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-il0m 1.52e+07 1.43e+07 8.72e+06 0.00e+00 2..73e+07 0.00e+00 4.03e+09
Ag-ill 2.01e+05 8.35e+04 4.20e+04 0.00e+00 2.72e+05 0.00e+00 I.17e+08
Cd-113m 0.00e+00 4.06e+08 1.30e+07 0.00e+00 4.49e+08 0.00e+00 2.44e+09

Cd-115m 0.00e+00 7.94e+07 2.56e+06 0.00e+00 6.35e+07 0.00e+00 2.51e+09
Sn-123 2.72e+09 4.46e+07 6.61e+07 3.57e+07 O.00e+00 0.00e+00 4.11e+09
Sn-125 3.84e+07 7.65e+05 1.73e+06 6.01e+05 0.00e+00 0.00e+00 3.62e+08

Sn-126 1.05e+10 1.96e+08 3.00e+08 5.17e+07 0.00e+00 0.00e+00 2.34e+09
Sb-124 1.54e+08 2.84e+06 6.02e+07 3.50e+05 0.00e+00 1.35e+08 3.11e+09
Sb-125 2.14e+08 2.34e+06 5.01e+07 2.05e+05 ý0.00e+00 1.88e+08 1.67e+09

Sb-126 7.45e+06 1.52e+05 2.68e+06 4.21e+04 0.00e+O0 5.34e+06 4.41e+08
Sb-127 4.82e+05 .1.03e+04 1.82e+05 5.42e+03 ;0.00e+001 3.28e+05 B.'19e+07
Te-125m 1.48e+08 5.34e+07 1.98e+07 4.14e+07 10.00e+00 0.00e+00 4.37e+08

Te-127 5.29e+03 1.88e+03 1.14e+03 3.65e+03 12.14e+04- 0.00e+00 4.09e+05
Te-127m 5.51e+08 1.96e+08 6.56e+07 1.31e+08 i2.23e+09 0.00e+00 1.37e+09
Te-129 6.68e-04 2.49e-04 1.63e-04 4.77e-04 ,2.80e-03 0.00e+00 3.65e-03

Te-129m 3.61e+08 1.34e+08 5.72e+07 1.17e+08 1.5le+09 0.00e+00 1.36e+09
Te-131 1.16e-15 4.78e-16 3.62e-16 8.93e-16 5.07e-15 0.00e+00 9.52e-17
Te-131m 8.42e+05 4.04e+05 3.37e+05 6.07e+05 *4.21e+0.6 0.00e+00 3.24e+07

Te-132 3.90e+06 2.47e+06 2.33e+06 2.61e+06 2.37e+07 0.00e+00 7.83e+07
Te-133m 1.94e-05 1.10e-05 1.07e-05 1.54e-05 !1.09e-04 0.00e+00 4.45e-05
Te-134 2.89e-08 1.85e-08 1.94e-08 2.37e-08 1.77e-07 0.00e+00 1.07e-09

1-129 2.12e+09 1.78e+09 2.97e+09 2.17e+12 3.19e+09 0.00e+00 2.08e+08
1-130 3.49e105 l.01e+06 4.03e+05 8.22e+07 .55e+06 0.00e+00 7.75e+05
1-131 7.68e+07 1.08e+08 5.78e+07 3.14e+10 ý.85e+08 0.00e+00 2.13e+07

1-132 5.02e+01 1.31e+02 4.72e+01 4.43e+03 2.07e+02 0.00e+00 5.72e+0l
1-133 1.93e+06 3.27e+06 9.99e+05 4.57e+08 5.74e+06 0.ooe+00 2.48e+06
1-134 7.99e-05 2.12e-04 7.61e-05 3.53e-03 3.34e-04 0.00e+00 2.79e-06

1-135 3.48e+04 8.96e+04 3'32e+04 5.76e+06 1.42e+05 0.00e+00 9.93e+04
Cs-134 7.10e+09 1.67e+10 7.75e+09 0.00e+00 5.31e+09 2.03e+09 2.08e+08
Cs-134m 5.95e+00 1.23e+01 6.33e+00 0.00e+00 6.86e+00 1.20e+00. 8.20e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 2.53e+09 2.32e+09 5.42e+08 0.00e+00 8.84e+08 3.20e+08 4.05e+07
Cs-136 4.37e+07 1.72e+08 1.15e+08 0.00e+OO 9.36e+07 1.48e+07 1.38e+07
Cs-137 l.'0le+10 1.35e+10 4.69e+09 0.00e+00 4.59e+09 1.78e+09 1.92e+08

Cs-138 3.13e-11 6.Ole-ll 3.COe-ll o.00e+00 4.44e-11 5.16e-12 2.73e-14
Cs-139. 0.00eO0 0.00e+OO o .. 00e+OO o.00OOe+00 0.00+OO O.Ooe+00 o.ooe+oo
Ba-139 2.54e-02 1.79e-05 1.40e-04 0.O0e+00 1.69e-05 1.23e-05 2.27e-01

Ba-140 1.38e+08 1.69e+05 8.89e+06 0.00e+00 5.73e+04 1,14e+05 2.13e+08
Ba-141 8.36e-22 6.24e-25 2.79e-23 0.00e+00 5.79e-25 4,27e-25 1.78e-27
Ba-142 3.57e-39 0.00e+00 2.20e-40 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 1.80e+03 8*86e+02 2.36e+02 0.00e+00 0.00e+00 0.00e+00 5.09e+07
La-141 5.59e-01 1.72e-01 2.84e-02 O.00e+00 0.00e+00 0.O0e+O0 3.05e+04
La-142 1.77e-04 7.84e-05 1.95e-05 0.00e+00 0.00e+00 0.00e+00 2.39e+00

Ce-141 2.83e+05 1.89e+05 2.17e+04 0.00e+00 8.89e+04 0.00e+00 5.40e+08
Ce-143 9.30e+02 6.77e+05 7.56e+01 0.00e+00 3.04e+02 0.00e+00 2.04e+07
Ce-144 5.27e+07 2.18e+07 2.83e+06 0.00e+00 1.30e+07 0.00e+00 1.33e+10

Pr-143 7.00e+04 2.79e+04 3.48e+03 0.00e+00 1.62e+04 0.00e+00 2.30e+08
Pr-144 2.22e-26 9.07e-27 1.12e-27 0.00e+00 5.20e-27 O.00e+00 2.44e-29
Nd-147 3.62e+04 *3.93e+04 2.36e+03 0.00e+00 2.31e+04 0.00e+00 1.42e+08

Pm-147 9.04e+06 8.57e+05 3.49e+05 0.00e+00 1.64e+06 0.00e+00 8.15e+08
Pm-148 1.83e+-04 2.,98e+03 1.50e+C3 0.00e+00 5.39e+03 0.00e+00 1.78e+08
Pm-148m 1.17e+06 2.96e+05 2.31e+05 0.00e+00 4.48e+05 0.00e+00 1.86e+09

Pmr-149 1.58e+03 2:23e+02 9.13e+01 0.00e+00 4.24e+02 0.00e+00 3.28e+07
Pm-151 3.13e+02 5.16e+01 2.61e+01 0.00e+00 9.28e+01 0.00e+00 1.16e+07
Sm-151 7.92e+06 1.52e+06 3.58e+05 0.00e+00 1.,67e+06 0.00e+00 5.17e+08

Sm-153 7.66e+0 2 6.34e+02 4.67e+01 0.00e+00 2.07e+02 O.00e+00 1.79e+07
Eu-152 2.20e+07 5.30e+06 4.67e+06 0.00e+00 2,46e+07 0.00e+00 1.95e+09
Eu-154 7.18e+07 9.26e+06 6.53e+06 0.00e+00 4.14e+07 0.00e+00 4.89e+09

Eu-155 1.46e+07 1.41e+06 8.73e+05 0.00e+00 5,52e+06 0.00e+00 8.09e+09
Eu-156 1.24e+05 9.31e+04 1.52e+04 0o.00e+00 6.26e+04 O.00e+00 4.76e+08
Tb-160 2.94e+06 0.00e+00 3.66e+05 0.00e+00 1.16e+06 0.00e+00 1.90e+09

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.

UNT-005-014 Revision 301 Attachment 7.9 (10 of 24)
159,



LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 3.24e+07 1.00e+07 7.23e+06 0.00e+00 1.46e+07 0.00e+00 2.46e+09
W-181 8.47e+05 2.73e+05 2.86e+04 0.00e+00 0.00e+00 0.00e+00 2.33e+07
W-185 2.70e+07 8.90e+06 9.41e+05 0.00e+00 .0.00e+00 0.00e+00 7.69e+08

W-187 3.53e+04 2.87e+04 1.01e+.04 0.00e+00 O.00e+00 0.00e+00 7.78e+06
Pb-210 1.63e+12 4.91e+l1 6.33e+10 0.00e+00 ;1.55e+12 0.00e+00 2.14e+08
Bi-210 I.1ie+06 7.61e+06 6.36e+05 0.00e+00 ;9.25e+07 0.00e+00 8.69e+07

Po-210 3.19e+10 6.71e+I0 7.72e+09 0.00e+00 i2.26e+ll 0.00e+00 4.24e+09
Ra-223 2.90e+10 4.40e+07 -5.78e+09 0.00e+00 11.26e+09 0.00e+00 1.40e+09
Ra-224 2.90e+09 6.94e+06 5.80e+08 0.00e+00 !1.99e+08 0.O0e+00 4.66e+08

Ra-225 5.79e+10 6.80e+07 1.16e+10 0.00e+00 .1.95e+09 0.00e+00 2.02e+09
Ra-226 2,93e+13 7.39e+08 2.17e+13 0.00e+00 :2.11e+10 0.00e+00 3.19e+10
Ra-228 1.21e+13 3.91e+08 1.34e+13 0.00e+00 ý1.12e+10 0.00e+O0 5.30e+09

Ac-225 2.13e+07 2.91e+07 1.43e+06 0.00e+00 ý334e+06 0.00e+00 1.48e+09
Ac-227 1.85e+11 2.74e+10 1.10e+10 0.00e+00 ý.95e+09 0.00e+00 7.84e+09
Th-227 1.77e+08 3.18e+06 5.11e+06 0.00e+00' :1.82e+07 0.00e+00 5.20e+09

Th-228 5.74e+10 9.62e+08 1.94e+09 0,00e+00 5.41e+09 0.00e+00 5.04e+10
Th-229 1.30e+12 3.74e+10 2.l5e+i0 0.00e+00 1.81e+ll 0.00e+00 7.53e+09
Th-230 1.96e+1l 1.12e+10 5.45e+09 0.00e+00 '5.44e+10 0.00e+00 5.80e+09

Th-232 2.20e+11 9.54e+09 1.48e+08 0.00e+00 4.64e+10 0.00e+00 4.93e+09
Th-234 1.59e+06 9.30e+04 4.61e+04 O.00e+00 .30e+05 0.00e+00 1.68e+09
Pa-231 3.92e+11 1.47e+10 1.53e+10 O.00e+00 B.27e+10 0.00e+00 6.91e+09

Pa-233 1.24e+05 2.38e+04 2.12e+04 0.00e+00 -. 96e+04 0.00e+00 2.71e+08
U-232 5.34e+ll 0.00e+00 3.82e+10 0.00e+00 .79e+10 0.00e+00 6.52e+09
U-233 1.13e+ll 0.00e+00 6.85e+09 0.00e+00 .64e+10 0.00e+00 6.04e+09

U-234 1.08e+ll 0.00e+00 6.72e+09 0.00e+00 ý,.59e+10 0.00e+00 5.92e+09
U-235 1.04e+ll 0.00e+00 6.31e+09 0.00e+00 2.43e+10 0.00e+00 7.53e+09
U-236 i.04e+ll 0.00e+00 6.44e+09 0.00e+00 ý.48e+10 O.00e+00 5.55e+09

U-237 1.74e+05 0.00e+00 4.64e+04 0.00e+00 7.16e+05 0.00e+00 4.62e+07
U-238 9.91e+10 0.00e+00 5.90e+09 0.00e+00. 2.27e+li 0.00e+00 5.30e+09
Np-237 1.21e+l1 8.68e+09 5.32e+09 0.00e+00 3.94e+10 0.00e+00 7.64e+09

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.

UNT-005-014 Revision 301 Attachment 7.9 (11 of 24)
160



LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.36e+04 3.63e+02 2.11e+02 0.00e+00 1.24e+03 0.00e+00 2.66e+07
Np-239 1.38e+03 1.31e+02 7.25e+01 0.00e+00 4.10e+02 0.00e+00 2.10e+07
Pu-238 6.08e+10 7.79e+09 1.65e+09 0.00e+00 7.08e+09 0.00e+00 7.01e+09

Pu-239 6.95e+10 8.44e+09 1.83e+09 0.00e+00 7.79e+09 0.00e+O0 6.42e+09
Pu-240 6.94e+10 8.42e+09 1.83e+09 0.00e+00 7.78e+09 0.00e+00 6.53e+09
Pu-241 1.58e+09 7.56e+07 3.32e+07 0.O0e+00 1.54e+08 0.00e+00 1.33e+08

Pu-242 6.44e+10 8.13e+09 1.76e+09 0.00e+00 7.50e+09 0.00e+00 6.29e+09
Pu-244 7.53e+10 9.27e+09 2.02e+09 0.00e+O0 8.59e+09 O.0Oe+O0 9.36e+09
Am-241 7.02e+10 6.62e+10 5.06e+09 0.00e+O0 3.79e+10 O.00e+O0 6.92e+09

IAm-242m 7.33e+10 6.46e+10 5.27e+09 0.00e+00 3.90e+10 0.00e+00 8.99e+09
Am-243 7.23e+10 6.68e+10 5.11e+0' 0o.00e+00 3.84e+10 0.00e+00 B.39e+09
Cm-242 1.95e+09 2.06e+09 1.29e+08 0.00e+00 5.90e+08 0.00e+00 5.57e+09

Cm-243 5.88e+10 5.45e+10 3.70e+09 0.00e+00 1.73e+10 0.00e+00 7.49e+09
Cm-244 4.54e+10 4.30e+I0 2.88e+09 0.00e+00 1.34e+10 0.00e+00 7.21e+09
Cm-245 9.00e+10 7.92e+10 5.54e+09 0.00e+00 2.59e+10 O.00e+00 6.78e+09

Cm-246 8.92e+10 7.91e+10 5.53e+09 0.00e+00 2.58e+10 0.00e+O0 6.66e+09
Cm-247 8.70e+10 7.79e+10 5.45e+09 0.00e+00 2.54e+i0 0.00e+00 8.75e+09
Cm-248 7.23e+ll 6.42e+i1 4.50e+10 0.00e+001 2.10e+11 0.00e+00 1.41e+ll

Cf-252 2;98e+10 0.00e+O0 7.18e+08 O.00e+00 0.00e+00 0.OOe+O0 2.62e+10

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.'
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 2.29e+03 2.29e+03 2.29e+03 2.29e+03 2.29eý403 2.29e+03
Be-10 9.92e+08 1.15e+08 2.49e+07 0.00e+00 8.16e+07 0.00e+00 2.02e+09
C-14 8.89e+08 1.78e+08 1.78e+08 1.78e+08 1.78e+08 1.78e+08 1.78e+08

N-13 0.00e+00 0.00e+00 0.00e+00 o.ooe+00 o.0oee+oo 0.00e+00 0.00e+00
F-18 6.90e+00 0.00e+00 6.84e-01 0.00e+00 C0.00e+00 0.00e+00 1.87e+00
Na-22 4.09e+09 4.09e+09 4.09e+09 4.09e+09 4.09e+09 4.09e+09 4.09e+09

Na-24 3.71e+05 3.71e+05 3.71e+05 3.71e+05 13.71e+05 3.71e+05 3.71e+05
P-32 3.37e+09 1.58e+08 1.30e+08 0.00e+00 0.00e+00 0.00e'+00 9.30e+07
Ca-41 2.55e+10 0.0'e+00 2.79e+09 0.00e+06 10.00e+00 0.00e+00 1.40e+07

Sc-46 7.85e+05 1.08e+06 4.14e+05 0.00e+00 19.52e+05 0.00e+00 1.57e+09
Cr-51 0.00e+00 0.00e+00 1.17e+05 6.50e+04 1.78e+04 1.19e+05 6.21e+06
Mn-54 0.00e+00 6.65e+08 1.77e+08 0.00e+00 Ii.86e+08 0.00.e+00 5.58e+08

Mn-56 0.00e+00 1.81e+01 4.08e+00 0.00e+00 02.19e+01 .00e+00 2.62e+03
Fe-55 8.01e+08 4.25e+08 1.32e+08 0.00e+00 O.00e+00 2.40e+08 7.87e+07
Fe-59 3.97e+08 6.43e+08 3.20e+08 0.00e+00 0.00e+00 1.86e+08 6.69e+08

Co-57 0.00e+00 2.98e+07 6.04e+07 0.00e+60 0.00e+00 0.00e+00 2.44e+08
Co-58 0.00e+00 6.44e+07 1.97e+08 0.00e+00 :0..O0e+00 0.00e+00 3.75e+08
Co-60 0.00e+00 3.78e+08 1.12e+09 0.00e+00 .0.00e+00 0.00e+00 2.10e+09

Ni-59 2.95e+09 7.86e+08 5.01e+08 0.00e+00 iO.00e+00 0.00e+00 5.22e+07
Ni-63 3.95e+10 2.11e+09 1.34e+09 0.00e+00 10.00e+00 0.00e+00 1.42e+08
Ni-65 1.02e+02 9.59e+00 5.60e+00 0.00e+00 I0.00e+00 0.00e+00 1.17e+03

---- --- --- ---- --- --- --- ---- --- --- -7-----I------------------------------
Cu-64 0.00e+00 1.09e+04 6.60e+03 0.00e+00 i2.64e+04 0.00e+00 5.13e+05
Zn-65 8.12e+08 2.16e+09 1.35e+09 0.00e+00 11.36e+09 0.00e+00 3.80e+08
Zn-69 8.73e-06 1.26e-05 1.17e-06 0.00e+00 17.66e-06 0.00e+00 7.96e-04

Zn-69m 3.81e+04 6.49e+04 7.67e+03 0.00e+00 3.77e+04 O..00e+00 2,11e+06
Se-79 0.00e+00 6.20e+08 1.37e+08 0.00e+00 il.0le+09 0.00e+00 4.06e+07
Br-82 0.00e+00 0.00e+00 2.03e+06 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 5.20e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 3.30e-11 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 4.52e+08 2.78e+08 0.00e+oo 0.00e+oo 0.00e+00 2.90e+07
Rb-87 0.00e00 2.90e+09 1.35e+09 0.00e+00 0.00e+00 0.00e+00 4.35e+07
Rb-88 0.00e+00 3.37e-22 2.34e-22 0.00e+00 0.00e+00 0.00e+00 1.65e-23

Rb-89 0.00e+O0 3.42e-26 3.04e-26 0.00e+00 0.00e+00 0.00e+00 2.98e-28
Sr-89 3.59e+10 0.00e+00 1.03e+09 0.00e+00 0.00e+00 0.00e+00 1.39e+09
Sr-90 1.87e+12 0.00e+00 3.77e+10 0.00e+00 0.00e+00 0.00e+00 1.67e+10

Sr-91 5.20e+05 0.00e+00 1.96e+04 0.00e+00 0.00e+00 O.00e+00 1.15e+06
Sr-92 7.07e+02 0.00e+00 2.84e+01 O.00e+00 O.00e+O0 O.00e+O0 *.34e+04
Y-90 2.30e+04 O.00e+00 6.17e+02. 0.00e+00 0.00e+60 0.00e+00 6.56e+07

Y-91 1.86e+07 0.00e+00 4.98e+05 0.00e00 0.00e+00 0.00e+00 2.48e+09
Y-91m 8.12e-09 0.00e+00 2.95e-10 0.00e4-00 0.00e+00 0.00eQO 1.59e-O5
Y-92 1.55e+00 0.100e+00 4.43e-02 0.00e+00 0.00e+00 0.00e+00 4.48e+04

Y-93 2.91e+02 0.00e+00 7.98e+00 0.00e+00 0.00e+00 0.00e+00 4.34e+06
Zr-93 1.23e+07 4.59e+05 3.27e+05 0.00e+00 1.78e+06 0.00e+00 1.74e+OB
Zr-95 3.86e+06 .8.48e+05 7.54e+05 0.00e+00 1.21e+06 0.O0e+00 8.84e+08

Zr-97 5.68e+02 8.20e+01 4.84e+01 0.00e+00 1.18e+02 0.00e+00 1.24e+07
Nb-93m 7.64e+06 1.91e+06 6.26e+05 0.00e+00 2.06e+06 0.00e+00 2.87e+08
Nb-95 4.10e+05 1.60e+05 1.14e+05 0.00e+00 1.50e+05 0.00e+00 2.95e+08

Nb-97 4.80e-06 8.68e-07 4.05e-07 o.ooe+0o 9.63e-07 0.00e+00 2.68e-01
Mo-93 0.00e+00 1.77e+09 6.36e+07 0.00e+00 4.67e+P08 O.00e+00 8.97e+07
Mo-99 0.00e+00 7.70e+06 1.91e+06 0.00e+00 1.64e+07 O.00e+00 6.37e+06

Tc-101 1.02e-30 1.06e-30 1.35e-29 0.00e+00 1.81e-29 5.62e-31 3.38e-30
Tc-99 3.93e+07 4.38e+07 1.57e+07 0.00e+00 5.16e+08 3.87e+06 4.59e+08
Tc-99m 4.65e+00 9.12e+00 1.51e+02 0.00e+00 1.32e+02 4.63e+00 5.19e+03

Ru-103 1.53e+07 0.00e+00 5.89e+06 0.00e+00 3.86e+07 0.00e+00 3.96e+08
Ru-105 9.01e+01 0.00e+00 3.27e+01 0.00e+00 7.92e+02 0.00e+00 5.88e+04
Ru-106 7.45e+08 0.00e+00 9.30e+07 0,00e+00 1.01e+09 0.00e+00 1.16e+10

Rh-105 1.38e+05 7.43e+04 6.35e+04 0.00e+00 2.96e+05 0.00e+00 4.60e+06
Pd-107 0.00e+00 3.47e+07 2.95e+06 0.00e+00 2.90e+08 0.00e+00 6.89e+07
Pd-109 0.00e+00 2.90e+04 8.69e+03 0.00e+00 1.55e+05 0.00e+00 1.71e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-1l0m 3.21e+07 2.17e+07 1.73e+07 0.00e+00 4.04e+07 0.00e+00 2.58e+09
Ag-ill 3.78e+05 1.18e+05 7.81e+04 o.ooe+o0 3.57e+05 0.00e+00 7.25e+07
Cd-113m 0.00e+00 7.42e+08 3.16e+07 0.00e+00 7.64e+08 0.00e+00 1.91e+09

Cd-115m O..00e+00 1.42e+08 6.04e+06 0.00e+00 1.05e+08 0.00e+00 1.93e+09
Sn-123 6.54e+09 8.lle+07 1.59e+08 8.60e+07 0.00e+00 0.00e+00 3.20e+09
Sn-125 7.43e+07 1.12e+06 3.33e+06 1.16e+06 0.00e+00 0.00e+00 2.30e+08

Sn-126 2.45e+10 3.05e+08 6.95e+08 8.38e+07 +0.00e+00 0.00e+00 1.84e+09
Sb-124 3.52e+08 4.56e+06 1.23e+08 7.76e+05 ;0.00e+00 1.95e+08 2.20e+09
Sb-125 4.99e+08 3.85e+06 1.05e+08 4.62e+05 :0.00e+00 2.78e+08 1.19e+09

Sb-126 1.40e+07 2.15e+05 5.04e+06 8.24e+04 i0.00e+00 6.70e+06 2.83e+08
Sb-127 8.72e+05 1.35e+04 3.03e+05 9.71e+03 ;0.00e+00 3.78e+05 4.91e+07
Te-125m 3.50e+08 9.50e+07 4.67e+07 9.83e+07 i0.00e+00 0.00e+00 3.38e+08

Te-127 9.76e+03 2.63e+03 2.09e+03 6.76e+03 !2.78e+04 0.00e+00 3.81e+05
Te-127m 1.32e+09 3.56e+08 1.57e+08 3.16e+08 3.77e+09 0.00e+00 1.07e+09
Te-129 1.24e-03 3.45e-04 2.94e-04 8.82e-04 3.62e-03 0.00e+00 7.70e-02

Te-129m 8.40e+08 2.35e+08 1.30e+08. 2.71e+08 2.47,e+09 0.00e+00 1.03e+09
Te-131 2.14e-15 6.51e-16 6.35e-16 1.63e-15 6.46e-15 0.00e+00 1.12e-14
Te-131m 1.54e+06 5.32e+05 5.66e+05 1.09e+06 .5.15e+06 0.00e+00 2.16e+07

Te-132 6.99e+06 3.10e+06 3.74e+06 4.51e+06 '2.87e+07 0.00e+00 3.12e+07
Te-133m 3.48e-05 1.41e-05 1.74e-05 2.70e-05 1.34e-04 0.00e+00 1.07e-03
Te-134 5.16e-08 2.32e-08 3.10e-08 4.08e-08 i2.15e-07 0.00e+00 2.36e-07

1-129 5.lle+09 3.13e+09 2.80e+09 2.05e+12 ;5.29e+09 0.00e+00 1.58e+08
1-130 6.12e+05 1.24e+06 6.37e+05 1.36e+08 !1.85e+06 0.00e+00 5.78e+05
1-131 1.43e+08 1.44e+08 8.16e+07 4.75e+10 2.36e+08 0.00e+00 1.28e+07

1-132 8.91e+01 1.64e+02 7.53e+01 7.60e+03 2.51e+02 0.00e+00 1.93e+02
1-133 3.52e+06 4.35e+06 1.65e+06 8.08e+08 7.25e+06 0.00e+00 1.75e+06
1-134 1.42e-04 2.64e-04 1.21e-04 6.07e-03 4.03e-04 0.ooe+00 1.75e-04

1-135 6.18e+04 l.lle+05 5.26e+04 9.86e+06 1.71e+05 0.ooe+00 8.48e+04
Cs-134 1.60e+10 2.63e+10 5.55e+09 0.00e+00 8.15e+09 2.93e+09 1.42e+08
Cs-134m 1.06e+01 1.57e+01 1.02e+01 0.00e+00 8.26e+00 1.37e+00 1.98e+01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Rt

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 6.10e+09 4.25e+09 4.36e+08 0.00e+oo 1.50e+09 5.01e+08 3.18e+07
Cs-l36 8.23e+07 2.26e+08 1.46e+08 O.00e+oo 1.21e+08 1.80e+07 7.95e+06
Cs-137 2.39e+10 2.29e+10 3.38e+09 O.00e+00 7.46e+09 2.68e+09 1.43e+08

Cs-138 5.69e-11 7.91e-1I 5.02e-i1 0.00e+O0 5.5.7e-11 5.99e-12 3.64e-11
Cs-139 O.OOe+00 0.00e+00 0.00e+00 0.00e+00 o.00e+oo 0.00e+00 0.00e+00
Ba-139 4.69e-02 2.50e-05 1.36e-03 0.00e+00 2.18e-05 1.47e-05 2.70e+00

Ba-140 2.76e+08 2.42e+05 1.61e+07 0.00e+00 7.88e+04 1.44e+05 1.40e+08
Ba-141 1.54e-21 8.64e-25 5.02e-23 0.00e+00 7.47e-25 5.07e-24 8.79e-22
Ba-142 6.46e-39 0.00e+00 3.61e-40 0.00e+00 0.00e+00 0.O0e+00 0.00e+00

La-140 3.24e+03 1.13e+03 3.82e+02 0.00e+00 0.00e+00 0.00e+00 3.16e+07
La-141 1.04e+00 2.41e-01 5.24e-02 0.00e+00 0.00e+00 0.00e+00 5.37e+04
La-142 3.20e-04 1.02e-04 3.19e-05 0.00e+60 0.00e+00 0.00e+00 2.02e+01

Ce-141 6.55e+05 3.27e+05 4.85e+04 0.00e+00 1.43e+05 0.00e+00 4.08e+08
Ce-143 1.71e+03 9.29e+05 1.35e+02 0.00e+00 3.90e+02 0.00e+00 1.36e+07
Ce-144 1.27e+08 3.98e+07 6.78e+06 0.00e+00 2.21e+07 0O.0e+00 1.04e+10

Pr-143 1.45e+05 4.37e+04 7.22e+03 0.00e+00 2.36e+04 0.00e+00 1.57e+08
Pr-144 4.11e-26 1.27e-26 2.07e-27 0.00e+00 6.73e-27 0.00e+00 2.74e-23
Nd-147 7.14e+04 5.78e+04 4.48e+03 0.00e+00 3.17e+04 0.00e+00 9.16e+Q7

Pm-147 2.21e+07 1.58e+06 8.48e+05 O.00e+00 2.79e+06 O.O0e+00 6.39e+08
Pm-148 3.36e+04 4.04e+03 2.62e+03 0.00e+00 6.87e+03 0.00e+00 1.08e+08
Pm-148m 2.28e+06 4i54e+05 4.54e+05 0.00e+00 6.73e+05 0.00e+00 1.28e+09

Pm-149 2.93e+03 3.12e+02 1.69e+02 0.00e+00 5.52e+02 0.00e+00 2.13e+07
Pm-151 5.72e+02 6.96e+01 4.53e+01 0.O0e+00 1.18e+02 O.00e+00 7.90e+06
Sm-151 1.88e+07 2.80e+06 8.81e+05 0.00e+00 2.89e+06 0.00e+O0 4.06e+08

Sm-153 1.42e+03 8.83e+02 8.51e+01 0.00e+00 2.69e+02 0.00e+00 1.17e+07
Eu-l52 4.47e+07 8.14e+06 9.66e+06 0.00e+O0 3.44e+07 o.00e+oo 1.34e+09
Eu-154 1.69e+08 1.52e+07 1.39e+07 0.0Oe+00 6.68e+07 0.00e+00 3.53e+09

Eu-155 3.27e+07 2.35e+06 1.84e+06 0.00e+DO 8.82e+06 0.00e+00 5.89e+09
Eu-156 2.58e+05 1.38e+05 2.86e+04 0.00e+00 8.89e+04 0.00e+00 3.13e+08
Tb-160 6.01e+06 0.00e+0O 7.46e+05 0.00e+00. 1.79e+06 0.00e+00 1.33e+09

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 7.94e+07 1.66e+07 1.40e+07 0.00e+O0 2.37e+07 0.00e+00 1.93e+09
W-181 2.03e+06 4.98e+05 6.85e+04 0.00e+00 O.00e+00 0.00e+00 1.81e+07
W-185 6.44e+07 1.61e+07 2.25e+06 0.00e+00 0O.00e+00 O.00e+00 5.99e+08

W-187 6.41e+04 3.80e+04 1.70e+04 0.00e+00 .1.00e+00 0.00e+00 5.34e+06
Pb-210 3.47e+12 8.90e+11 1.53e+ll 0.00e+00 2.68e+12 0.00e+00 1.68e+08
Bi-210 2.06e+06 1.07e+07 1.18e+06 0.00e+00 !1.20e+08 0.00e+00 5.41e+07

Po-210 7.66e+10 1.23e+11 1.85e+10 0.00e+00 1 3.81e+1- 0.OOe+0O 3.30e+09
Ra-223 5.77e+10 6.67e+07 1.15e+l1 0.00e+00 1.77e+09 0.00e+00 9.20e+08
Ra-224 5.36e+09 9.73e+06 1.07e+09 0.00e+00 ;2.58e+08 0.O0e+00 2.94e+08
---------------------------------- t - - - - - -
Ra-225 1.22e+il 1.09e+08 2.44e+10 0.00e+00 2.89e+09 0.00e+00 1.40e+09

Ra-226 4.23e+13 1.35e+09 3.47e+13 0.00e+00 13.59e+10 0.00e+00 2.51e+10
Ra-228 2.76e+13 7.16e+08 3.10e+13 0.00e+00 1i.90e+10 0.00e+00 4.16e+09

Ac-225 4.16e+07 4.29e+07 2.79e+06 0.O0e+00 A4.58e+06 0.00e+00 9.54e+08
Ac-227 3.01e+1l 4.84e+10 1.86e+10 0.00e+00 -1.07e+10 0.00e+00 6.16e+09
Th-227 3.88e+08 5.28e+06 1.12e+07 0.00e+00 2.80e+07 0.00e+00 3.73e+09

Th-228 1.41e+ll 1.81e+09 4.77e+09 0.00e+00 9.40e+09 0.00e+00 3.95e+10
Th-229 1.73e+12 4.34e+10 2.88e+10 0.00e+00 2.12e+lI 0.00e+00 5.91e+09
Th-230 2.61e+11 1.31e+lO 7.28e+09 0.00e+00 6.37e+10 O.00e+00 4.55e+09

Th-232 2.91e+11 1.12e+10 2.21e+08 0.00e+00 5.45e+10 O.00e+00 3.87e+09
Th-234 3.61e+06 1.59e+05 1.04e+05 0.00e+00 .46e+05 0.00e+00 1.25e+09
Pa-231 5.20e+li 1.72e+10 2.07e+10 0.00e+00 :.41e+10 0.00e+00 5.42e+09

Pa-233 2.34e+05 3.65e+04 4.09e+04 o.ooe+oo !1.34e+05 0.00e+O0 1.86e+08
U-232 1.29e+12 0.00e+00 9.24e+10 0.00e+00 9.83e+10 0.00e+00 5.12e+09
0-233 2.73e+11 0.00e+00 1.65e+10 0.00e+00 4.48e+10 0.00e+O0 4.74e+09

U-234 2.62e+11 0.00e+00 1.62e+10 0.00e+00 4.40e+10 0.00e+00 4.65e+09
U-235 2.51e+li 0.00e+00 1.52e+10 0.00e+00 4.12e+10 0.00e+00 5.90e+09
U-236 2.51e+ll O.OOe+OO 1.56e+10 0.00e+00 4.21e+10 0.00e+00 4.35e+09

U-237 3.26e+05 o.ooe+oo 8.65e+04 0.00e+00 9.39e+05 0.00e+00 2.87e+07
U-238 2.40e+11 0;00e+00 1.43e+10 O.00e+00 3.85e+10 O.00e+00 4.16e+09
Np-237 1.64e+l1 1.08e+10 7.20e+09 0.00e+00 4.45e+10 0.00e+00 6.00e+09

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 2.51e+04 5.08e+02 3.91e+02 0.00e+00 1.62e+03 0.00e+00 1.74e+07
Np-239 2.56e+03 1.84e+02 1.29e+02 0.00e+00 5.31e+02 0.00e+00 1.36e+07
Pu-238 8.73e+10 1.01e+10 2.32e+09 0.00e+00 8.44e+09 0.00e+OO0 5.50e+09

Pu-239 9.48e+10 l.Ole+10 2.43e+09 0.00e+00 8.97e+09 0.00e+00 5.03e+09
Pu-240 9.41e+10 1.05e+lO 2.43e+09 0.00e+00 8.97e+09 0.00e+00 5.13e+09
Pu-241 2.82e+09 1.15e+08 5.85e+07 0.00e+00 2.15e+08 0.00e+00 1.05e+08

Pu-242 8.75e+I0 1.01e+10 2.34e+09 0.00e+00 8.60e+09 0.00e+00 4.93e+09
Pu-244 1.02e+ll 1.16e+ll 2.68e+09 0.00e+00 9.92e+09 0.00e+00 7.35e+09
Am-241 9.67e+10 8.32e+10 7.25e+09 0.00e+00 4.43e+10 0.00e+00 5.43e+09

Am-242m 1.03e+ll 8.22e+10 7.64e+09 0.00e+00 4.63e+10 0.00e+00 7.06e+09
Am-243 9.85e+10 8.31e+10 7.23e+09 0.00e+00 4.45e+10 0.00e+00 6.58e+09
Cm-242 4.69e+09 3.74e+09 3.12e+08 0.00e+00 9.98e+08 0.00e+00 4.35e+09

Cm-243 9.36e+10 7.61e+10 6.03e+09 0.00e+00 2.25e+10 0.00e+00 5.87e+09
Cm-244 7.87e+10 6.37e+10 5.05e+09 0.00e+00 i.85e+10 0.00e+00 5.67e+09
Cm-245 1.23e+ll 9.85e+10 7.72e+09 0.00e+00 3.02e+10 Q.'00e+00 5.32e+09

Cm-246 1.21e+1l 9.85e+10 7.72e+09 0.00e+00 3.01e+10 0.00e+00 5.23e+09
Cm-247 1.18e+ll 9.70e+10 7.57e+09 0.00e+00 2.97e+10 0.00e+00 6.87e+09
Cm-248 9.85e+lI 8.Ole+ll 6.26e+10 0.00e+00 2.45e+i! 0.00e+00 l.lle+1l

Cf-252 7.28e+10 0.00e+00 1.76e+09 0.00e+00 0.00e+00 0.00e+00 2.05e+10

Conversion factors are in units of square meter-mrem/yr per uCi/sec *for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 0.00e+OO o.OOe+OO '0.00e+00 0.00e+00 o.00e+O0 0.00e+00
Be-10 0.00e+00- 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e0oo 0,00e+00
C-14 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 p.00e+00 0.00e+00 0.00e+00
F-18 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Na-22 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Na-24 0.00e+00 0.00e+00 0.00e+00 0.00e+00 D.00e+00 o.00efioo o.ooe+00
P-32 0.00e+00 0.00e+00 0.00e+00 0.00e+00 ).00e+00 0.00e+00 O.O0e+00
Ca-41 0.00e+00 0.00e+00 0.00e+00 0.00e+00 p.00e+00 0.00e+00 0.00e+00

Sc-46 0.00e+00 0.00e+00 0.00e+00 0.00e+00 .00e+00 0.00e+00 0.00e+00
Cr-51 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00

Mn-4 000e+0 000e000.00e+00 0.00e+00 P.00e+00 0.00e+00 0.00e+00Mn-54 0.00e+00O O.OOe+O0 .~+OOOeO 2QeO .~--OOOeO

Mn-56 0.00e+00 0.00e+00 0.00e+00 0.00e+00 ý.Ooe+00 O.00e+00 0.00e+00
Fe-55 0.00e+00 0.00eOO 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Fe-59 0.00e00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Co-57 O.OOe+O0 O.OOe+O0 C.OOe+O00O.OOe+O0 O.OOe+O0 O.O~e+O0 O.OOe+O0
Co-58 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Co-60 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00

Ni-59 0.00e+00O 0.00e+O0 0.O0e+OO00.00e+00 DO.0e+O0 O.O0e+00 0.O0e+00
Ni-63 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Ni-65 0.00e+00 0.00e+00 0.00e+00 '0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cu-64 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zn-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 b.00e+00 0.00e+00 0.00e+00
Zn-69 0.00e+00 0.00e+00 0.00e+00 0.0Oe+00 0.00e+00 0.00e+00 0.00e+00

Zn-69m 0.00e+00 0.00e+00 0.00e+00 0.00e+0'0 o. OOe+OO 0.00e+00 0.00e+00
Se-79 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-82 0.00e+00 0.00e+00 0.00e+00 0.00e+0o 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 Q.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 b.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+oo 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Rb-87 0.ooe+00 0.-00e+00 0.00e+00 0.00e+00 o.00e+00 .O.0e+00 0.00e+00
Rb-88 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sr-90 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Sr-91 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0*00e+00 0.00e+00 0.00e+00
Sr-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-90 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Y-91 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e:00 0.00e+00
Y-91m 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00
Y-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 .0.00e+00

Y-93 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zr-93 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zr-95 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Zr-97 0.O0e+00 0.b0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nb-93m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nb-95 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.0Oe+00

Nb-97 0.O0e+00O Q.ooe+oo o.ooe+oo 0.00e+O0 o.00e+00 0.00e+00 0.O0e+O0
Mo-93 0.00e+00 0.00e+00 0.00e+00 0.0Oe+00 0.00e+00 0.00e+00 0.00e+00
Mo-99 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00

To-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 0.00e+00 0.00e+00 0.00e+00 0O.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99n 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ru-103 O.O0e+O0 O.00e+OO O.00e+00 0.O0e+00 o.O0e+oo O.O0e+O0 o.ooe+OORu-105 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ru-106 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rh-105 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pd-107 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+oo 0.00e+00
Pd-109 0.00e++00 0.00e+00 O..Oe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

'Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ilm 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00. 0.00e+00 0.00e+00
Ag-ill 0..00e+-00 0.00e+00 0.0ee+00 0.00e+00 0. 0e+00 0.00e+00 0.00e+00
Cd-113m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Sn-123 0.00e+00 0.00e+00 O.O0e+00 O.60e+00 0.00e+00 0.00e+00 0.00e+00
Sn-125 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00

Sn-126 0.O0e+00 O.o0e+o0 0.00e+00 0.00e+00 i0.00e+00 0.00e+00 0.00e+00

Sb-124 0.00e+00 0O.0e+00 0.00e+00 0.00e+0 0.00e+00 0.O0e±00 0.00e+00
Sb-125 0.00e+00 0.00e+00 0.O0e+0O 0.O0e+00 O0.O0e+00 0.00e+00 0.O0e+00

Sb-126 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sb-127 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00
Te-125m 0.00e+00 0.0Oe+00 0.00e+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00

Te-127 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00

Te-127m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 ;0.00e+00 0.00e+00 0.00e+00
Te-129 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.O0e+00 0.00e+00 0.00e+00

Te-129m 0.00e+00 0.00e+-00 0.0-e+00 0.O-e+00 :0,00e+00 O.00e+0O O.00e+00
Te-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00
Te-13!m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Te-132 0.00e+00 0.00e+00 0.00e+00 0.00e+00 i.00e+00 0.00e+00 0.00e+00

Te-133m O.O0e+00 O.00e+00 0.00e+00 0.O0e+00 •0.O0e+00 0.00e+00 Q.00e+*00
Te-134 0.O0e+0O O.00e+00 O,00e+0O0O.O~e'-0O lO.Oe+O0 0.O0e+00 0.00e+00O
------------------------------------------------- I --.--------------

1-129 0.00+e+00 0.00e+00 0.00e+00 0.00e+00 .00e+00 0.00e+00 0.00e+00
1-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 ,.00e+00 0.00e+00 0.00e+00

1-132 0.00e+00 O.O0e+00 0.O0e+00 0.O0eI-00 O.00e+0-0 0.00e+-00 0,00e+0O

1-132 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.0oe+00 0.00e+00 0.00e+00
1-133 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00
1-135 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.00e+00 0.00e+00 0.00e+O0

Cs-134 0.00e+00 0.0.e+00 0.00e.+00 0.00e+00 1.00e+00 0.00e+00 0.00e+00
Cs-134m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE:TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00
Cs-136 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cs-137 0.00e+00 0.00e+00 o.00e+OO 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cs-138 0.00e+00 0.00e+00 0.00e+O0 O.00e+00 0.00e+00 0.00e+00 O.00e+00
Cs-139 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 0.00e+00 0.00e+00, 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-140 O.O0e+O0 O.O0e+00-- 0.O0e+OO 0.O-e+O0 O.O0e+OO O.O0e+0-& O.00e+O0

Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-141 O.00e4-OO 0.O0e+00 O.O0e+OO O.O0e+OO O.00e+OO 0.O0e+OO 0.O0e+O0
La-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ce-141 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.0Oe+00 0.00e+00 0.00e+00

Ce-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+0O
Ce-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Pr-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00
Pr-144 0.00e+00 0.00e+00 o.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Nd-147 0.O0e+00 O.00e+O0 o.ooe4-oo O.00e+QO 0.00e+00 O.OOe+O0 0.00e+O0

Pm-147 0.00e+00 O.O0e+O0 0.00e+00 O.00e+OO 0.O0e+00 0O.Oe+00 0.O0e+00
Pm-148 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pm-148m 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+O0

Pm-149 0.00e+QO 0.00e+O0 O.O0e+OO 0.O0e+OO 0O.Oe+O0 0.00e+O0 0.O0e+OO
Pm-15l 0.00e+00 0.0Oe+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
sm-151 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00

Sm-153 0.00e+ .00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Eu-152 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0O.Oe+00 0.00e+00 0.00e+00
Eu-154 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00
Eu-155 0.00e+00 O.O~e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Eu-155 0.00e+00 0.00e+00ý 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Eu-156 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tb-160 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+OO. 0.00e+oo 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
W-181 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 o.00e+00 0.00e+00
W-185 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00

W-187 O.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Pb-210 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pi-210 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00

Po-210 0.00e+00 0.00e+00 0.00e+00 0.00e+00 I0.00e+00 0.00e+00 0.00e+00
Ra-223 0.00e+00 0.00e+00 0.00e+00 O.00e+00 iO.00e+00 0.00e+00 0.00e+00
Ra-224 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00

Ra-225 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 IO.00e+00 0.00e+00 0.00e+00Ra-226 0.00e+00 0.00e+00 0.00e+00 0.00e+00 .00e+00 0.00e+00 0.00e+00Ra-228 0.00e+00 0.00e+00 0.00e+00 0.00e+00 .00e+00 0.00e+00 0.00e+00

Ac-225 0.00e+00 0.00e+00 0.00e+00 0.00e+00 'O.00e+00 0.00e+00 0.00e+00
Ac-227 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Th-229 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Th-228 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Th-229 0.00e+00 0.00e+00 0.00e+00 0.00e+00 :0.00e+00 0.00e+00 0.00e+00
Th-230 0.00e+00 0.00e+00 0.00e+00 0.0Oe+00 .0.00e+00 0.00e+00 0.00e+00

Th-232 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Th-234 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pa-231 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 -0.00e+00 0.00e+00 0.00e+00
a-233 0.O0e+00 O.00e+00 0.O0e+00 O.0e+00 -0.O-e+0O 0.O-e+00 0.00e+--00

0-235 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
U-232 O.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00

U-237 0.O0e+00 0.00e+00 0.O0e+00 0.O0e+00 O.O~e+00 0.00e+00 0.00e+00

U-233 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00U-234 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

U-236 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

U-237 0.00e+00 0.00e+00 0.00e+00 O.00e+00 .00e+00 0.00e+00 0.00e+00

Np-237 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0..00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 O.00e+00
Np-239 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pu,238 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.0Oe+00

Pu-239 0.00e++00 0.00e+00 O..0e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00
Pu-240 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+OO 0.00e+00Pu-241 O.00e+00O o.ooe+oo o.ooe-ioO o.ooe+OO o.O0e+OO o.ooe+OO o.00e+OO

Pu-244 o.O0e+OO o.O0e+O0 o.ooe+oo O.00e+OO O.O0e+OO O.00e4-OO o.00e+OO
APm-241 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Am-242m 0.00e+OO O.00e+OO 0.O0e+0O O.O0e+0 O.O0e+O0 O.O0e÷00 0.O0e+OO
Amx-243 0.O0e+O0 O.O0e+00 O.00e+00 O.O0e+OO 0.O0e+00 0.00e+OO00.00e+00
Cm-242 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cm-243 0.O0e+00 O.00e+00 0.00e+00 0.00e+00 0O.Oe+00 0.00e+00 0O.00e+O0Cm-244 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cm-245 0.00e+00 0.0Oe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cm-246 0.00e+00 0.00e+00 0.00e+00 0.00e+00. 0.00e+OO 0.00e+00 0.00e+00

Cm-247 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cm-248 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+\00 0.00e+00 0.00e+00

Cf-252 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

conversion factors are in units of square
nuclides except H-3, which is in units of
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 8.88e+02 8.88e+02 8.88e+02 8.88e+02 8.88e+02 8.88e+02
Be-10 2.95e+05 4.55e+04 7.36e+03 0.00e+00 3.44e+04 0.00e+00 2.49e+06
C-14 2.63e+08 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00
F-18 5.58e-04 0.00e+00 6.19e-05 0.00e+00 b.00e+00 0.00e+00 1.65e-05
Na-22 6.35e+08 6.35e+08 6.35e+08 6.35e+08 6.35e+08 6.35e+08 6.35e+08
- -------------------------------------------------------------------------------
Na-24 2.93e+05 2.93e+05 2.93e+05 2.93e+05 !.93e+05 2.93e+05 2.93e+05
P-32 2.05e+10 1.28e+09 7.93o+08 0.00e+00 0.00e+00 0.00e+00 2.31e+09
Ca-41 1.37e+09' 0.00e+00 1.48e+08 0.00e+00 0.00e+00 0.00e+00 1.37e+06

Sc-46 2.15e+01 4.18e+01 1.22e+01 O..00e+00 3.90e+01 0.00e+00 2.04e+05
Cr-51 0.00e+00 0.00e+00 3.43e+03 2.05e+03 !7.55e+02 4.55e+03 8.62e+05
Mn-54 0.00e+00 1.01e+06 1.93e+05 0.00e+00 3.00e+05 0.O0e+00 3.09e+06

Mn-56 0.00e+00 4.98e-04 8.84e-05 0.00e+00 i6.33e-04 0.00e+00 1.59e-02
Fe-55 3.26e+05 2.26e+05 5.26e+04 0.00e+00 0.00e+00 1.26e+05 1.29e+05
Fe-59 3.86e+05 9.07e+05 3.48e+05 O.00e+00 b.00e+00 2.54e+05 3.02e+06
----------- --------------------- -----------------------------------

Co-57 0.00e+00 1.54e±05 2.55e+05 0.00e+00 0 .00e+00 0.00e+00 3.89e+06
Co-58 0.00e+00 5.66e+05 1.27e+06 0.00e+00 0.00e+00 0.00e+00 1.15e+07
Co-60 0.00e+00 1.97e+06 4.34e+06 0.00e+00 :.00e+00 0.00e+00 3.70e+07

Ni-59 6.06e+07 2.08e+07 1.01e+07 0.00e+00 P.00e+00 0.00e+00 4.29e+06
Ni-63 8.07e+08 5.60e+07 2.71e+07 0.00e+00 P.00e+00 0.00e+00 1.17e+07
Ni-65 4.51e-02 5.86e-03 2.67e-03 0.00e+00 'O.00e+00 0.00e+00 1.49e-01

Cu-64 0.00e+00 2.66e+03 1.25e+03 0.00e+00 6.72e+03 0.00e+00 2.27e+05
Zn-65 1.65e+08 5.24e+08 2.37e+08 0.00e+00 3.50e+08 0.00e+00 3.30e+08
Zn-69 2.62e-13 5.00e-13 3.48e-14 0.00e+00 3.25e-13 0.OOe+00 7.52e-14

Zn-69m 2.18e+04 5.22e+04 4.78e+03 0.00e+00 '3.16e+04 0.00e+00 3.19e+06
Se-79 O.00e+00 1.10e+08 1.83e+07 0.00e+00 1.90e+08 0.00e+00 2.25e+07
Br-82 0.00e+00 O.00e+00 3.88e+06 0.00e+00 O.00e+00 0.00e+00 4.44e+06

Br-83 0.00e+00 0.00e+00 1.18e-02 0.00e+00 0.00e+00 0.00e+00 1.71e-02
Br-84 0.00e+00 0.00e+00 2.08e-24 0.00e+00 0.00e+00 0.00e+00 1.63e-29
Br-85 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00

Conversion factors .are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 3.11e+08 1.45e+08 b.00e+00 0.00e+00 0.00e+00 6.14e+07
Rb-87 0.00e+00 3.42e+08 1.19e+08 0.00e+00 0.00e+00 0.00e+00 1.60e+07
Rb-88 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0O.00e+00 0.00e+00 0.00e+00
Sr-89 3.05e+09 0.00e+00 8.74e+07 o.ooe+o0 O.Oe+OQ 0.00e+00 4.89e+08
Sr-90 1.13e+1l 0.00e+00 2.27e+09 0.00e-+00 0.00e+00 0.00e+OO 2.84e+09

Sr-91 6.10e+04 0.00e+00 2.46e+03 O.00e+00 0.00e+00 O.00e+00 2.90e+05
Sr-92 1.04e+00 0.00e+00 4.50e-02 O.00e+00 0.00e+00 O.00e+00 2.06e+01
Y-90 8.51e+00 0.00e+00 2.28e-01 0.00e+0 0.00e+00 0.00e;+00 9.02e+04

Y-91 1.03e+03 O.00e+00 2.76e+01 O.00e+O0 O.00e+00 '0.OOe+00 5.67e+05
Y-91m 7.52e-21 0.00e+00 2.9le-22 0.00e+O 0.00e+00 0.00e+00 2.21e-20
Y-92 6.77e-06 0.00e+00 1.98e-07 O.00e+00 0.00e+00 0.00e+00 l.19e-01

Y-93 2.69e-02 0.00e+00 7.43e-04 0.00e+00 0.00e+00 0.00e+00 8.53e+02
Zr-93 1.94e+02 1.09e+01 5.05e+00 0.00e+00 4.11e+01 0.00e+00 1.13e+04
Zr-95 1.13e+02 3.63e+01 2.46e+01 0.00e+00 5.70e+01 0.00e+00 1.15e+05

Zr-97 5.21e-02 1.05e-02 4.81e-03 0.00e+00 1.59e-02 O.00e+00 3.26e+03
Nb-93m 5.89e+04 1.92e+04 4.74e+03 0.00e+00 2.21e+04 0.00e+00 8.88e+06
Nb-95 9.91e+03 5.51e+03 2.96e+03 O.00e+00 5.45e+03 0.00e+00 3.34e+07

Nb-97 7.89e-13 2.00e-13 7.29e-14 0.00e+00 2.33e-13 0.00e+00 7.37e-10
Mo-93 0.00e+00 5.22e+07 1.41e+06 0.00e+00 1.48e+07 0.00e+00 8.49e+06
Mo-99 0.00e+00 2.97e+06 5.66e+05 0.00e+00 6.73e+06 O.0Oe+00 6.89e+06

Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e00 0.00e+00
Tc-99 2.90e+06 4.31e+06 1.16e+06 0.00e+00 5.43e+07 3.66e+05 1.41e+08
Tc-99m 4.Ole-01 1.13e+00 1.44e+01 0.00e+O0 1.72e+01 5.55e-01 6.71e+02

Ru-103 1.22e+02 0.00e+00 5.26e+01 0.00e+00 4.66e+02 0.00e+00 1.43e+04
Ru-105 1.04e-04 0.00e+00 4.09e-05 0.00e+00 1.34e-03 0.00e+00 6.34e-02
Ru-106 2.45e+03 0.00e+00 3.10e+02 0.00e+00 4.73e+03 0.00e+00 1.58e+05

Rh-105 4.15e+04 3.04e+04 2.00e+04 0.00e+00 1.29e+05 0.00e+00 4.84e+06
Pd-107 0.00e+O0 1.36e+06 8.72e+04 0.00e+00 1.22e+07 0.00e+00 8.45e+06
Pd-109 0.00e+O0 5.39e+03 1.22e+03 0.00e+00 3.08e+04 0.00e+00 5.97e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 6.99e+06 6.46e+06 3.84e+06 0.00e+00 1.27e+07 0.00e+00 2.64e+09
Ag-ill 7.77e+05 3.25e+05 1.62e+05 0.00e+00 1.05e+06 0.00e+00 5.96e+08
Cd-113m 0.00e+00 3.53e+05 1.13e+04 0.00e+00 3.88e+05 0.00e+00 2.84e+06

Cd-115m 0.00e+00 1.51e+05 4.82e+03 0.00e+00 1.20e+05 0.00e+00 6.36e+06
Sn-123 6.43e+07 1.07e+06 1.57e+06 9.06e+05 0.00e+00, 0.00e+00 1.31e+08
Sn-125 6.81e+06 1.37e+05 3.09e+05 1.14e+05 0.00e+00 0.00e+00 8.50e+07

Sn-126 1.96e+08 3.87e+06 5.56e+06 1.14e+06 0.00e+00 0.00e+00 5.63e+07
Sb-124 3.09e+06 5.83e+04 1.22e+06 7.49e+03 b.00e+00 2.40e+06 8.77e+07
Sb-125 2.45e+06 2.74e+04 5.84e+05 2.49e+03 0.00e+00 1.89e+06 2.70e+07

Sb-126 6.75e+05 1.37e+04 2.44e+05 4.13e+03 0.00e+00 4.14e+05 5.52e+07
Sb-127 5.44e+04 1.19e+03 2.09e+04 6.54e+02 0.O0e+00 3.23e+04 1.24e+07
Te-125m 1.95e+06 7.08e+05 2.62e+05 5.88e+05 17.95e+06 0.00e.+00 7.80e+06

Te-127 7.87e+01 2.82e+01 1.70e+01 5.83e+01 !3.20e+02 0.00e+00 6.21e+03
Te-127m 5.49e+06 1.96e+06 6.69e+05 1.40e+06 2.23e+07 0.00e+00 1.84e+07
Te-129 3.50e-11 1.32e-11 8.53e-12 2.69e-11 :1.47e-10 0.00e+00 2.64e-11

Te-129m 7.22e+06 2.69e+06 1.14e+06 2.48e+06 ;3.02e+07 0.00e+00 3.64e+07
Te-131 4.74e-34 1.98e-34 1.50e-34 3.90e-34 2.08e-33 0.00e+00 6.72e-35
Te-131m 4.34e+04 2.12e+04 1.77e+04 3.36e+04 2.15e+05 0.00e+00 2.11e+06
------------------------------------- ----------------- :------------
Te-132 2.88e+05 1.86e+05 1.75e+05 2.06e+05 llO80e+06 0.00e+00 8.82e+06
Te-133m 2.63e-14 1.54e-14 1.48e-14 2.23e-14 1i.52e-13 0.00e+00 5.28e-15
Te-134 1.13e-19 7.39e-20 4.53e-20 9.86e-20 17.14e-19 O.00e+00 1.25e-22

1-129 9.10e+07 7.82e+07 2.56e+08 2.01e+ll II.68e+08 0.00e+00 1.24e+07
1-130 5.06e+04 1.49e+05 5.89e+04 1.26e+07 12.33e+05 0.00e+00 1.28e+05
1-131 3.55e+07 5.08e+07 2.91e+07 1.67e+10 i8.71e+07 0.00e+00 1.34e+07

1-132 2.00e-02. 5.36e-02 1.88e-02 1.88e+00 :8.54e-02 O.00e+00 l.Ole-02
1-133 4.65e+05 8.09e+05 2.47e+05 1.19e+08. I.41e+06 0.00e+00 7.27e+05
1-134' 2.53e-13 6.87e-13 2.46e-13 1.19e-11 1.09e-12 0.00e+00 5.99e-16

1-135 1.55e+03 4.06e+03 1.50e+03 2.68e+05 6.51e+03 0.00e+00 4.58e+03
Cs-134 1.70e+10 4.03e+10 3.30e+10 0.00e+00 I1.31e+10 4.33e+09 7.06e+08
Cs-134m 5.28e-01 1.lle+00 5.68e-01 0.00e+00 !6.02e-01 9.49e-02 3.92e-01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 5.43e+09 5.Ole+09 2.22e+09 0.00e+00 1.89e+09 5.68e+08 1.17e+08
Cs-136 7.90e+08 3.12e+09 2.24e+09 0.00e+00 i.73e+09 2.38e+08 3.54e+08
Cs-137 2.21e+10 3.03e+10 1.98e+i0 0.00e+00 1.03e+10 3.42e+09 5.86e+08

Cs-138 2.91e-23 5.76e-23 2.85e-23 0.00e+00 4.23e-23 4.18e-24 2.46e-28
Cs-139 0.00e+00 o.ooe+oo o.00e+00 0.00e+00 0.00e+00 0.00e+00 o.o0e+00
Ba-139 5.45e-09 3.88e-12 1.60e-10 0.00e+00 3.63e-12 2.20e-12 9.67e-09

Ba-140 3.23e+06 4.05e+03 2.lle+05 0.00e+00 1.38e+03 2.32e+03 6.64e+06
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00400 0.0Oe+00
Ba-142 0.00e+00 o.ooe+oo o.o0e+0o o.ooe+oo o.ooe+oo o.ooe+oo 0.00e+00

La-140 5.42e-01 2.73e-01 7.22e-02 0.00e+00 O.00e+00 0.00e+O0 2.00e+04
La-141 3.60e-06 1.12e-06 1.83e-07 0.00e+00 0.00e+00 0.00e+00 1.33e-01
La-142 2.28e-12 1.04e-12 2.59e-13 0.00e+00 0.Q0e+00 0.00e+00 7.58e-09

Ce-141 5.81e+02 3.93e+02 4.46e+01 0.00e+00 1.83e+02 0.00e+00 1.50e+06
Ce-143 4.99e+00 3.69e+03 4.09e-01 0.00e+00 1.63e+00 0.00e+00 1.38e+05
Ce-144 4.29e+04 1.79e+04 2.30e+03 0.00e+00 1.06e+04 0.00e+00 1.45e+07

Pr-143 1.89e+01 7.60e+00 9.39e-01 0.00e+00 4.39e+00 O.ooe+oo 8.30e+04
.Pr-144 0.00e+00 0.O0e+00 0.00e+00 0.O0e+00 0.O0e+O0 0.00e+00 0.00e+00
Nd-147 1.13e+01 1.31e+01 7.81e-01 0.00e+00 7.63e+00 0.00e'+00 6.27e+04

Pm-147 3.44e+02 3.24e+01 1.31e+01 0.00e+00 6.lle+Ql 0.00e+00 4.08e+04
Pm-148 7.12e+00 1.18e+oo 5.95e-01 0.00e+00 2.23e+00 0.00e+00 9.28e+04
Pm-148m 1.03e+02 2.66e+01 2.04e+01 0.00e+00 4.02e+01 0.00e+00 2.26e+05

Pm-149 5.13e-01 7.26e-02 2.96e-02 0.00e+00 1.37e-01 0.00e+00 ,l.36e+04
Pm-151 7.76e-02 1.30e-02 6.58e-03 0.00e+00 2.33e-02 0.00e+00 3.58e+03
Sm-151 3.20e+02 5.52e+01 1.32e+01 0.00e+00 6.16e+01 0.00e+00 2..43e+04

Sm-153 2.39e-01 1.99e-01 1.45e-02 0.00e+00 6.43e-02 O.00e+00 7.10e+03
Eu-152 9.01e+02 2.05e+02 1.80e+02 0.00e+00 1.27e+03 0.00e+00 1.18e+05
Eu-154 2.85e+03 3.50e+02 2.49e+02 0.00e+00 1.68e+03 O.00e+00 2.54e+05

Eu-155 3.90e+02 5.53e+01 3.57e+01 0.00e+00 2.55e+02 o.0oe+00 4.35e+04
Eu-156 3.02e+01 2.34e+01 3.77e+00 0.00e+00 1.56e+01 0.00e+00 1.60e+05
Tb-160 1.79e+02 0.00e+00 2.23e+01 0.00e+o0 7.39e+01 0.00e+00 1.65e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.

UNT-005-014 Revision 301 Attachment 7.10 (4 of 24)
177



GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.25e+03 .3.91e+02 2.97e+02 0.00e+00 5.84e+02 0.00e+00 1.19e+05
W-181 4.07e+03 1.33e+03 1.42e+02 0.00e+00 0.00e+00 0.00e+00 1.51e+05
W-185 1.55e+05 5.18e+04 5.45e+03 0.00e+00 0.00e+00 0.00e+00 5.99e+06

W-187 7.83e+02 6.54e+02 2.29e+02 0.00e+00 b.00e+00 0.00e+00 2.14e+05
Pb-210 8.78e+09 2.51e+09 3.12e+08 0.00e+00 rl.06e+09 0.00e+00 1.29e+06
Bi-210 4.27e+04 2.95e+05 2.45e+04 0.00e+00 ý3.55e+06 0.00e+00 4.40e+06

Po-210 8.90e+07 1.89e+08 2.15e+07 0.00e+00 :6.30e+08 0.00e+00 1.59e+07
Ra-223 1.47e+10 2.26e+07 2.93e+09 0.00e+00 16.40.e+08 0.00e+00 .9.46e+08
Ra-224 1.70e+09 4.11e+06 3.40e+08 O.00e+00 !1.16e÷08 0.00e+00 3.58e+08

Ra-225 2.28e+10 2.70e+07 4.55e+09 0.00e+00 7.67e+08 0.00e+00 1.06e+09
Ra-226 2.24e+12 4.26e+07 1.63e+12 0.00e+00 :1.21e+09 0.00e+00 2.46e+09
Ra-228 8.25e+ll 2.30e+07 8.91e+li O.00e+00 6.50e+08 0.00e+00 4.15e+08

Ac-225 7.40e+03 1.02e+04 .4.98e+02 0.00e+00 i.16e+03 0.00e+00 6.85e+05
Ac-227 8.65e+06 1.15e+06 5.14e+05 0.00e+00 3.70e+05 0.00e+00 3.79e+05
Th-227 3.36e+04 6.07e+02 9.67e+02 O.00e+00 3.45e+03 0.00e+00 1.32e+06

Th-228 2.25e+06 3.81e+04 7.62e÷04 0.00e+00 2.12e+05 O.00e+00 2.55e+06
Th-229 6.31e+07 1.80e+06 1.04e+06 o0.ooe+00 8.72e+06 o.0.oe+oo 3.62e+05
Th-230 9.55e+06 5.43e+05 2.64e+05 0.00e+00 2.62e+06 0.00e+00 2.79e+05

Th-232 1.07e+07 4.64e+05 6.96e+03 0.00e+00 2.24e+06 0.00e+00 2.37e+05
Th-234 2.22e+02 1.30e+01 6.40e+00 0.00e÷00 7.39e+01 0.00e+00 3.13e+05
Pa-231 1.90e+07 7.14e+05 7.37e+05 0.00e+00 4.01e+06 0.00e+00 3.32e+05

Pa-233 1.53e+01 3.09e+00 2.66e+00 0.00e+00 1.16e+01 0.00e+00 4.78e+04
U-232 1.91e+09 0.00e+00 1.37e+08 O.00e+00 2.07e+08 0.00e+00 3.14e+07
U-233 4.04e+08 0.00e+00 2.45e+07 0.00e+00 9.41e+07 0.00e+00 2.91e+07

U-234 3.88e+08 0.00e+00 2.40e+07 0.00e+00 9.23e+07 0.00e+00 2.85e+07
U-235 3.71e+08 0.00e+00 2.25e+07 0.00e+00 8.67e+07 0.00e+00 3.62e+07
U-236 3.71e+08 0.00e+00 2.30e+07 0.00e+00 18.86e+07 0.00e+00 2.67e+07

U-237 6.78e+03 0.00e+00 1.81e+03 O.00e+00 P.79e+04 0.00e+00 2.38e+06
U-238 3.56e+08 0.00e+00 2.11e+07 0.00e+00 18.11e+07 0.00e+00 2.55e+-07
Np-237 5.84e+06 4.15e+05 2.57e+05 0.00e+00 1.91e+06 0.O0e+00 3.68e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 4.34e+00 1.17e-01 6.75e-02 0.00e+00 3.96e-01 0.00e+00 1.09e+04
Np-239 4.41e-01 4.34e-02 2.39e-02 0.00e+00 1.35e-01 0.00e+00 8:89e+03
Pu-238 1.17e+06 1.48e+05 3.17e+04 0.00e+00 1.36e+05 0.00e+00 1.35e+05

Pu-239 1.34e+06 1.62e+05 3.54e+04 0.00e+00 1.50e+05 0.00e+00 1.24e+05
Pu-240 1.34e+06 1.61e+05 3.54e+04 0.00e+00 1.50e+05 0.00e+00 1.26e+05
Pu-241 2.90e+04 1.38e+03 6.14e+02 0.00e+00 2.83e+03 0.00e+00 2.59e+03

Pu-242 1.25e+06 1.56e+05 3.41e+04 0.00e+00 1.45e+05 0.00e+O0 1.21e+05
Pu-244 1.45e+06 1.78e+05 3.91e+04 0.00e+00 1.66e+05 0.00e+00 1.80e+05
Am-241 3.47e+06 3.24e+06 2.48e+05 0.00e+00 .1.87e+06 0.00e+00 3.41e+05
Am-242m 3.53e+06 3.07e+06 2.52e+05 0.O0e+OO 1.88e+06• 0.O0e+O0 4,33e+05
Am-243 3.50e+06 3.20e+06 2.46e+05 0.00e+00 1.85e+06 0.00e+00 4.03e+05
Cm-242 8.72e+04 9.27e+04 5.80e+03 0.00e+00 2.63e+04 0.00e+o0 3.35e+05

Cm-243 2.77e+06 2.54e+06 1.74e+05 o.ooe+00 8.10e+05 o.ooe+00 3.62e+05
Cm-244 2.11e+06 1.98e+06 1.33e+05 0.00e+00 6.20e+05 0.00e+00 3.49e+05
Cm-245 4.35e+06 3.79e+06 2.67e+05 o.00e+00 1.25e+06 0.00e+00 3.26e+05

Cm-246 4.31e+06. 3.78e+06 2.67e+05 0.00e+O0 1.24e+06 0.00e+OO 3.20e+05
Cm-247 4.21e+06 3.73e+06 2.63e+05 o.00e+00 1.22e+06 0.00e+00 4.21e+05
Cm-248 3.50e+07 3.07e+07 2.17e+06 0.00e+00 1.01e+07 0.00e+00 6.82e+06

Cf-252 1.19e+06 0.00e+00 2.87e+04 O.00e+00 0.00e+00 0.00e+00 1.31e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.16e+03 1.16e+03 1.16e+03 1.16e+03 1.16e+03 1.16e+03
Be-10" 5.36e+05 8.30e+04 1.35e+04 0.00e+00 6.34e+04 0.00e+00 3.40e+06
C-14 4.86e+08 9.72e+07 9.72e+07 9.72e+07 9.72e+07 9.72e+07 9.72e+07

N-13 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 O.00e+00 0.00e+00 0.00e+O0
F-18 9.97e-04 0.00e+00 1.09e-04 0.00e+00 O.00e+00 0.00e+00 8.9le-05
Na-22 1.10e+09 1.10e+09 1.10e+09 1.10e+09 1.lOe+o9 l.lOe+09 1.10e+09

Na-24 5.12e+05 5.12e+05 5.12e+05 5.12e+05 i5.12e+05 5.12e+05 5.12e+05
P-32 3.79e+I0 2.35e+09 1.47e+09 0.00e+00 b.00e+00 0.00e+00 3.18e+09
Ca-41 1.89e+09 0.00e+00 2.04e+08 0.00e+00 O.00e+00 0.00e+00 1.87e+06

Sc-46 3.65e+01 7.11e+01 2.11e+01 0.00e+00 6.81e+01 0.00e+00 2.42e+05
Cr-51 0.00e+00 0.00e+00 5.99e+03 3.33e+03 .1.31e+03 8.55e+03 1.01e+06
Mn-54 0.00e+00 1.68e+06 3.34e+05 0.00e+00 5.02e+05 0.00e+00 3.45e+06

Mn-56 O.00e+00 8.83e-04 1.57e-04 O.O0e+00 1.12e-03 0.00e+00 5.81e-02
Fe-55 5.79e+05 4.10e+05 9.57e+04 0.00e+00 6.00e+00 2.60e+05 1.78e+05
Fe-59 6.74e+05 1.57e+06, 6.07e+05 0.00e+00 O.00e+00 4.96e+05 3.72e+06

Co-57 0.00e+00 2.69e+05 4.52e+05 0.00e+00 0.00e+00 0.00e+oo 5.03e+06
Co-58 0.00e+00 9.52e+05 2.19e+06 0.00e+00' .00e+00 0.00e+00 1.31e+07
Co-60 0.00e+00 3.34e+06 7.51e+06 0.O0e+00 p.00e+00 o.00e+OO 4.34e+07

Ni-59 1.06e+08 3.74e+07 1.80e+07 0.00e+O0 .00e+00 0.00e+00 5.86e+06
Ni-63 1.42e+09 1.00e+08 4.81e+07 O.OOe+OO ý00e+OO O.00e+OO 1.59e+--07
Ni-65 8.25e-02 1.05e-02 4.80e-03 0.00e+00 b,.00e+00 00.0e+00 5.72e-01

--------------------- -------------------- ----I-----------------------
Cu-64 0.00e+00 4.75e+03 2.23e+03 O.00e+00 11.20e+04 0.00e+00 3.68e+05
Zn-65 2.53e+08 8.78e+08 4.09e+08 O.00e+00 .62e+08 0.00e+00 3.72e+08
Zn-69 4.82e-13 9.18e-13 6.42e-14 O.00e+00 ;.00e-13 O.GOe+00 1.69e-12

Zn-69m 3.96e+04 9.35e+04 8.57e+03 0.00e+00 5.68e+04 0.00e+00 5.14e+06
Se-79 0.00e+00 2.01e+08 3.38e+07 0.00e+00 3.50e+08 0.00e+00 3.07e+07
Br-82 O.00e+00 0.00e+00 6.73e+06 0.00e+00 0.O0e+00 0.00e+00 0.00e+00

Br-83 0.00e00 0.00e+00 2.18e-02 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 3.71e-24 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+O0

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 5.67e+08 2.67e+08 0.00e+00 0-00e+00 0.00e+00. 8.40e+07
Rb-87 O.00e+OO 6.28e+08 2.19e+08 0.00e+00 0.00e+O0 0.00e+00 2.19e+07
Rb-88 0.00e+O0 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 0.00e+00
Sr-89 5.62e+09 0.00e+00 1.61e+08 0.00e+00 0.00e+00 0.00e+00 6.69e+08
Sr-90 1.71e+ll 0.00e+O0 3.41e+09 0.00e+00 0.00e+00 0.00e+00 3.90e+09

Sr-91 1.12e+05 0.00e+00 4.46e+03 0.00e+00 0.00e+00 O.Q00e+O 5.08e+05
Sr-92 1.90e+00 0.00e+00 8.11e-02 0.00e+00 0.00e+00 0.00e+00 4.85e+01
Y-90 1.56e+01 0.00e+00 4.21e-01 0.00e+oo o.00e+oo o.00e+00 1.29e+05

Y-91 1.90e+03 0.00e+O0 5.08e+01 0.00e.e+00 0.00e+00 0.O0e+00 7.77e+05
Y-91m 1.38e-20 0.00e+00 5.26e-22 0.00e+00 0.00e+00 0.00e+00 6.50e-19
Y-92 1.25e-05 0.00e+00 3.62e-07 0.00e+00 0.00e+00 0.00e+00 3.43e-01

Y-93 4.96e-02 0.00e+00 1.36e-03 0.00e+00 0.00e+00 0.00e+00 1.52e+03
Zr-93 3.31e+02 1.63e+01 8.91e+00 0.00e+00 5.77e+01 0.00e+00. 1.54e+04
Zr-95 1.98e+02 6.25e+Ol 4.30e+01 0.00e+00 9.18e+01 0.O0e+00 1.44e+05

Zr-97 9.48e-02 1.88e-02 8.64e-03 O.00e+00 2.84e-02 0.00e+00 5.08e+03
Nb-93m 1.03e+05 3.37e+04 8.44e+03 O.00e+00 3.94e+04 0.00e+00 1.21e+07
Nb-95 1.69e+04 9.37e+03 5.16e+03 0.00e+O0 9.08e+03 0.00e+00 4.01e+07

Nb-97 1.44e-12 3.57e-13 1.30e-13 0.00e+00 4.18e-13 O.00e+00 8.53e-09
Mo-93 0.00e+00 9.51e+07 2.60e+06 0.00e+00 2.73e+07 0.00e+00 1.16e+07
Mo-99 O.00e+O0 5.37e+06 1.02e+06 o.ooe+oo 1.23e+07 0.OOe+00 9.62e+06

Tc-101 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00 O.00e+00 O.Oe+00
Tc-99 5.35e+06 7.87e+06 2.14e+06 0.00e+00 9.99e+07 8.14e+05 1.93e+08
Tc-99m 6.96e-01 1.94e+00 2.51e+01 0.O0e+00 2.89e+01 1.08e+00 1.27e+03

Ru-103 2.17e+02 0.00e-+00 9.29e+01 0.00e+00 7.66e+02 0.00e+00 1.81e+04
Ru-105 1.89e-04 0.00e+00 7.35e-05 0.00e+00 2.39e-03 O.00e-OO 1.53e-01
Ru-106 4.50e+03 0.00e+00 5.67e+02 0.00e+00 8.68e+03 0.00e+00 2.16e+05

Rh-105 7.66e+04 5.54e+04 3.63e+04 0.00e+00 2.35e+05 0.00e+00 7.04e+06
Pd-107 0.00e+O0 2.49e+06 1.60e+05 0.00e+00 2.25e+07 0.OOe+0O 1.16e+07
Pd-109 0.00e+00 9.87e+03 2.24e+03 0.00e+00 5.70e+04 0.00e+00 9.95e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 1.16e+07 1.09e+07 6.65e+06 0.00e+00 2.08e+07 0.00e+00 3.07e+09
Ag-ill 1.43e+06 5.93e+05 2.98e+05 0.00e+00 1.93e+06 0.00e+00 8.28e+08
Cd-ll3m 0.Oe+00 6.46e+05 2.08e+04 O.00e+00 7.14e+05 0.00e+00 3.88e+06

Cd-ll5m 0.00e+00 2.75e+05 8.89e+03 0.00e+00 2.20e+05 0.00e+00 8.72e+06
Sn-123 1.19e+08 1.95e+06 2.88e+06 1.56e+06 P.00e+00 0.00e+00 1.79e+08
Sn-125 1.26e+07 2.50e+05 5.66e+05 1.96e+05 O.00e+00 0.00e+00 1.18e+08

Sn-126 3.47e+08 6.46e+06 9.87e+06 1.70e+06 .00e+00 0.00e+00 7.72e+07
Sb-124 5.51e+06 1.01e+05 2.15e+06 1.25e+04 b.00e+00 4.81e+06 l.lle+08
Sb-125 4.38e+06 4.79e+04 1.03e+06 4.19e+03 0.00e+00 3.85e+06 3.41e+07

Sb-126 1.20e+06 2.46e+04 4.33e+05 6.81e+03 .00e+00 8.64e+05 7.13e+07
Sb-127 9.88e+04 2.lle+03 3.73e+04 1.1le+03 .00e+00 6.72e+04 1.68e+07
Te-125m 3.60e+06 1.30e+06 4..82e+05 1.01e+06 0.00e+00 0.00e+00 1.06e+07

Te-127 1.46e+02 5.17e+01 3.14e+01 1.01e+02 5.91e+02 0.00e+00 1.13e+04
Te-127m .Ole+07 3.59e+06 1.20e+06 2.41e+06 4.10e+07 0.00e+00 2.52e+07
Te-129 6.45e-ll 2.40e-1l 1.57e-1l 4.61e-1l 2.71e-10 0.00e+00 3.53e-10

Te-129m 1.32e+07 4.90e+06 2.09e+06 4.26e+06 5.53e+07 0.00e+00 4.96e+07
Te-131 8.67e-34 3.57e-34 2.71e-34 6.68e-34 3.79e-33 0.00e+00 7.11e-35
Te-131m 7.89e+04 3.79e+04 3.16e+04 5.69e+04 3.95e+05 0.00e+00 3.04e+06

Te-132 5.15e+05 3.26e+05 3.07e+05 3.44e+05 3.13e+06 0.00e+00 1.03e+07
Te-133m 4.74e-14 2.69e-14 2.62e-14 3.76e-14 2.66e-13 0.00e+00 1.09e-13
Te-134 2.Ole-19 1.29e-19 1.35e-19 1.65e-19 1.23e-18 0.O0e+00 7.47e-21

1-129 1.67e+08 1.41e+08 2.35e+08 1.71e+ll ý.52e+08 0.00e+00 1.64e+07
1-130 8.89e+04 2.57e+05 1.03e+05 2.10e+07 3.96e+05 0.00e+00 1.98e+05
1-131 6.45e+07 9.03e+07 4.85e+07 2.63e+10 1.55e+08 0.00e+00 1.79e+07

1-132 3.55e-02 9.30e-02 3.34e-02 3.13e+00 1.47e-01 0.00e+00 4.05e-02
1-133 8.50e+05 1.44e+66 4.40e+05 2.01e+08 2.53e+06 0.00e+00 1.09e+06
1-134 4.49e-13 1.19e-12 4.28e-13 1.98e-li. 1.88e-12 0.00e+00 1.57e-14

1-135 2.75e+03 7.09e+03 2.63e+03 4.56e+05 1.12e+04 0.00e+00 7.85e+03
Cs-134 2.94e+10 6.93e+10 3.22e+10 0.00e+00 2.20e+I10 8.41e+09 8.62e+08
Cs-134m 9.40e-01 1.95e+00 1.00e+00 0.00e+00 1.08e+00 1.90e-01 1.30e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 9.98e+09 9.15e+09 2.14e+09 0.06e+00. 3.49e+09 1.26e+09 1.60e+08
Cs-136 1.34e+09 5.29e+09 3.55e+09 0.00e+00 2.88e+09 4.54e+08 4.26e+08
Cs-137 4.02e+10 5.34e+10 1.86e+l0 0.00e+00 1.82e+10 7.06e+09 7.60e+08

Cs-138 5.29e-23 1.02e-22 5.08e-23 0.00e+00 7.49e-23 8.72e-24 4.61e-26
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 1.01e-08 7.09e-12 2.94e-10 0.00e+00 6.69e-12 4.89e-12 8.99e-08

Ba-140 5.82e+06 7.14e+03 3.75e+05 0.00e+00 2.42e+03 4.80e+03 8.98e+06
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+oo 0.00e+00

La-140 9.73e-01 4.78e-01 1.27e-01 0.00e+00 0.00e+00 0.00e+00 2.75e+04
La-141 6.63e-06 2.04e-06 3.36e-07 0.00e+00 0.00e+00 0.00e+O0 3.61e-01
La-142 4.12e-12 1.83e-12 4.56e-13 0.00e+00 O.00e+00 O.00e+00 5.57e-08

Ce-141 1.07e+03 7.12e+02 8.17e+01 0.00e+00 3.35e+02 0.00e+00 2.04e+06
Ce-143 9.18e+00 6.68e+03 7.46e-01 0.00e+00 2.99e+00 0.00e+00 2.01e+05
Ce-144 7.90e+04 3.27e+04 4.24e+03 0.00e+00 1.95e+04 0.00e+00 1.99e+07

Pr-143 3.48e+01 1.39e+01 1.73e+00 0.00e+00 8.08e+00 0.00e+00 1.15e+05
Pr-144 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+O0 0.00e+00
Nd-147 2.17e+01 2.36e+01 1.42e+00 o.o0e+oo 1.39e+01, 0.00e+06 8.53e+04

Pm-147 6.18e+02 5.86e+01 2.39e+01 0.00e+00 1.12e+02 0.00e+00 5,58e+04
Pm-148 1.31e+01 2.13e+00 1.07e+00 0.00e+00 3.84e+00 0.00e+00 1.27e+05
Pm-148m 1.79e+02 4.54e+01 3.55e+01 0.00e+00 6.87e+01 0.00e+00 2.86e+05

Pm-149 9.45e-01 1.33e-01 5.45e-02 0.00e+00 2.53e-01 0.00e+,00 1.96e+04
Pm-151 1.42e-01 2.34e-02 1.19e-02 0.00e+00 4.21e-02 0.00e+00 5.26e+03
Sm-151 5.22e+02 1.00e+02 2.36e+01 0.00e+00 1.10e+02 0.00e+00 3.41e+04

Sm-153 4.38e-01 3.63e-01 2.67e-02 0.00e+00 1.19e-01 0.00e+00 1.02e+04
Eu-152 1.46e+03 3.52e+02 3.10e+02 0.00e+00 1.63e+03 0.00e+00 1.29e+05
Eu-154 4.73e+03 6.10e+02 4.30e+02 0.00e+00 2.73e+03 0.00e+00 3.22e+05

Eu-155 1.02e+03 9.82e+01 6.08e+01 0.00e+00 3.84e+02 0.00e+00 5.63e+05
Eu-156 5.46e+01 4.09e+01 6.68e+00 0.00e+00 2.75e+Ol 0.00e+00 2.09e+05
Tb-160 3.18e+02 0.00e+00 3.97e+01 0.00e+00 1.26e+02 0.00e+00 2.06e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.14e+03 6.58e+02 4.76e+02 0.00e00 9.63e+02 0.00e+00 1.62e+05
W-181 7.53e+03 2.43e+03 2.54e+02 0.00e+00 0.00e+00 0.00e+00 2.O7e+05
W-185 2.87e+05 9.46e+04 1.00e+04 0.00e+00 0.00e+00 0.00e+00 8.17e+06

W-187 1.43e+03 1.17e+03 4.09e+02 0.00e+00 0.00e+00 0.00e+00 3.16e+05
Pb-210 1.34e+10 .4.03e+09 5.19e+08 0.00e+00 i.27e+10 0.00e+00 1.75e+06
Bi-210 7.88e+04 5.39e+05 4.51e+04 0.00e+00 16.55e+06 0.00e+00 6.16e+06
---------------------------------------------------------------
Po-210 1.64e+08 3.45e+08 3.97e+07 0.00e+00 l1.16e+09 0.00e+00 2.18e+07
Ra-223 2.71e+10 4.lle+07 5.40e+09 0.00e+00 11.18e+09 0.O00e+00 1.30e+09
Ra-224 3.14e+09 7.50e+06 6.26e+08 0.00e+00 ý.15e+08 0.00e+00 5.04e+08

Ra-225 4.20e+10 4.93e+07 8.38e+09 0.00e+00 11.41e+09 0.00e+00 1.46e+09
Ra-226 3.08e+12 7.78e+07 2.29e+12 0.00e+00 2.22e+09 0.00e+00 3.36e+09
Ra-228 1.30e+12 4.19e+07 1.44e+12 0.00e+00 ;1.20e+09 0.00e+00 5.68e+08
----------------------- I--------------- --------------~--------------
Ac-225 1.37e+04 1.86e+04 9.16e+02 0.00e+00 2.14e+03 0.00e+00 9.46e+05
Ac-227 1.22e+07 1.81e+06 7.29e+05 0.00e+00 5.26e+05 0.00e+00 5.18e+05
Th-227 6.19e+04 l.lle+03 1.79e+03 0.00e+00 6.35e+03 O.00e+O0 1.82e+06

Th-228 3.98e+06 6.67e+04 1.35e+05 0.00e+00 •3.75e+05 0.00e+00 3.49e+06
Th-229 8.56e+07 2.46e+06 1.42e+06 0.00e+00 !1.19e+07 O.00e+00 4.95e+05
Th-230 1.29e+07 7.36e+05 3.59e+05 O.00e+00 3.58e+06 0.00e+00 3.82e+05

Th-232 1.45e+07 6.28e+05 9.75e+03 0.00e+00 3.06e+06 O.00e+00 3.25e+05
Th-234, 4.07e+02 2.39e+01 1.18e+01 O.00e+00 1.36e+02 O.00e+00 4.32e+05
Pa-231 2.58e+07 9.69e+05 1.01e+06 0.00e+00 5.44e+06 O.00e+00 4.55e+05

Pa-233 2.76e+01 5.31e+00 4.74e+00 O.00e+00 2.00e+01 0.00e+O0 6.06e+04
U-232 3.52e+09 O.00e+00 2.52e+08 0.00e+00 3.82e+08 0.00e+O0 4.30e+07
U-233 7.42e+O 0.00e+00 4.51e+07 0.00e+00 1.74e+08 0.00e+00 3.98e+07

U-234 7.12e+08 0.00e+00- 4.42e+07 0.00e+00 .1.71e+08 O.00e+00 3.90e+07
U-235 6.82e+08 0.00e+00 4.15e+07 0.00e+00 1.60e+08 0.00e+00 4.95e+07
U-236 6.82e+08 0.00e+00 4.24e+07 0.00e+00 1.63e+08 0.00e+00 3.66e+07

U-237 1.25e+04 0.00e+00 3.33e+03 0.00e+00 5..14e+04 0.00e+00 3.31e+06
U-238 6.52e+08 0.00e+00 3.88e+07 0.00e+00 1.50e+08 0.00e+00 3.49e+07
Np-237 7.96e+06 5.71e+05 3.50e+05 0.00e+00 2.59e+06 0.00e+00 5.03e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors<

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 7.98e+00 2.14e-01 1.24e-01 O.00e+O0 7.32e-01 0.OOe+O0 1.57e+04
Np-239 8.42e-01 7.94e-02 4.41e-02 0.00e+00 2.49e-01 0.00e+00 1.28e+04
Pu-238 1.60e+06 2.05e+05 4.35e+04 0.00e+00 1.87e+05 0.00e+00 1.85e+05

Pu-239 1.83e+06 2.22e+05 4.81e+04 0.O0e+00 2.05e+05 0.00e+00 1.69e+05
Pu-240 1.83e+06 2.22e+05 4.81e+04 0.00e+00 2.05e+05 0.00e+00 1.72e+05
Pu-241 4.18e+04 2.00e+03 8.81e+02 0.00e+00 4.08e+03 0.00e+00 3.53e+03

Pu-242 1.70e+06 2.14e+05 4.64e+04 0.00e+00 1.97e+05 0.00e+00 1.66e+05
Pu-244 1.98e+06 2.44e+05 5.31e+04 O.00e+00 2.26e+05 0.00e+00 2.47e+05
Am-241 4.73e+06 4.46e+06 3.41e+05 0.00e+00 2.55e+06 0.00e+00 4.66e+05

Am-242m. 4.83e+06 4.25e+06 3.47e+05 0.00e+00 2.57e+06 0.00e+00 5.92e+05
Am-243 4.76e+06 4.40e+06 3.36e+05 0.00e+00 2.52e+06 0.00e+00 5.52e+05
Cm-242 1.61e+05 1.69e+05 1.07e+04 0.00e+00 4.86e+04 0.00e+00 4.59e+05

Cm-243 3.88e+06 3.60e+06 2.44e+05 0.00e+00 1.14e+06 0.00e+00 4.95e+05
Cm-244 3.01e+06 2.85e+06 1.90e+05 0.00e+00 8.89e+05 0.00e+00 4.78e+05
Cm-245 5.92e+06 5.21e+06 3.65e+05 0.00e+00 1.71e+06 0.00e+00 4.46e+05

Cm-246 5.88e+06 5.21e+06 3.64e+05 0.00e+00 1.70e+06 0.00e00 4.39e+05
Cm-247 5.73e+06 5.13e+06 3.59e+05 0.00e+00 1.68e+06 0.00e+00 5.76e+05
Cm-248 4.76e+07 4.22e+07 2.96e+06 0.00e+00 1.38e+07 0.00e+00 9.27e+06

Cf-252 2.04e+06 0.00e+00 4.92e+04 0.00e+00 0.00e+00 0.00e+00 1.79e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.O0e+00 1.83e+03 1.83e+03 1:83e+03 1.83e+03 1.83e+03 1.83e+03
Be-10 1.33e+06 1.55e+05 3.35e+04 0.00e+00 1.10e+05 0.00e+00 2.71e+06
C-14 1.19e+09 2.39e+08 2.39e+08 2.39e+06 2.39e+08 2.39e+08 2.39e+08

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10.00e+00 0.00e+00 0.00e+00
F-18 2.37e-03 0.00e+00 2.35e-04 0.00e+00 10.00e+00 0.00e+00 6.41e-04
Na-22 2.28e+09 2.28e+09 2.28e+09 2.28e+09 12.28e+09 2.28e+09 2.28e+09

Na-24 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06
P-32 9.33e+10 4.37e+09 3.60e+09 0.00e+00 O.O0e+00 0..00e+00 2.58e+09
Ca-41 2.74e+09 0.00e+00 2.99e+08 0.00e+00 O.00e+00 0.00e+00 1.50e+06I

Sc-46 8.20e+01 1.12e+02 4.33e+01 0.00e+00 19.94e+O0 0.00e+00 1.64e+05
Cr-51 0.00e+00 0.00e+00 1.22e+04 6.78e+03 i1.85e+03 1.24e+04 6.48e+05
Mn-54 0.00e+00 2.52e+06 6.70e+05 0.00e+00 q7.06e+05 0.00e+00 2.11e+06

Mn-56 0.00e+00 1.54e-03 3.48e-04 0.00e+00 1.86e-03 0.00e+00 2.23e-01
Fe-55 1.45e+06 *7.71e+05 2.39e+05 0.00e+00 0.00e+O0 4.36e+05 1.43e+05
Fe-59 1.56e+06 2.53e+06 1.26e+06 0.00e+00 0.00e+00 7.33e+05 2.63e+06

Co-57 0.00e+00 4.60e+05 9.32e+05 0.00e+00 0.00e+00 0.00e+O0 3.77e+06
Co-58' 0.00e+00 1.45e+06 4.45e+06 0.00e+00 0.00e+O0 0.00e+00 8.49e+06
Co-60 0.00e+00 5.18e+06 1.53e+07 0.00e+00 0.00e+00 0.00e+00 2.87e+07

Ni-59 2.66e+08 7.08e+07 4.51e+07 0.00e+00 0.00e+00 0.00e+00 4.70e+06
Ni-63 3.56e+09 1.90e+08 1.21e+08 0.00e+00 0.00e+00 O.00e+00 1.28e+07
Ni-65 2.02e-01 1.90e-02 l.lle-02 0.00e+00 0.00e+00 0.00e+00 2.33e+00

Cu-64 0.00e+00 8.34e+03 5.04e+03 0.O0e+00 2.02e+04 0.00e+00 3.92e+05
Zn-65 4.96e+08 1.32e+09 8.22e+08 0.00e+00 8.33e+08 0.00e+00 2.32e+08
Zn-69 1.18e-12 1.71e-12 1.58e-13 0.00e+00 1.04e-12 0.00e+00 1.08e-10

Zn-69m 9.68e+04 1.65e+05 1.95e+04 0.00e+00 9.58e+04 0.00e+00 5.37e+06
Se-79 0.00e+00 3.75e+08 8.31e+07 0.00e+00 6.09e+08 0.00e+00 2.46e+07
Br-82 0.00e+00 0.00e+00 1.38e+07 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 5.36e-02 0.00e+00 iO.00e+00 0.00e+00 0.00e+00
Br-,84 0.00e+00 0.00e+00 8.40e-24 0.00e+00 10.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00, 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung. GI-LLI

Rb-86 0.00e+00 1.05e+09 6.47e+08 0.00e+00 0.00e+00 0.00e+00 6.77e+07
Rb-87 0.00e+00 1.17e+09 5.42e+08 0.00e+00 0.00e+00 0.00e+00 1.75e+07
Rb-88 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 1.39e+10 0.00e+00 3.97e+08 0.00e+00 0.00e+00 0.00e+00 5.38e+08
Sr-90 3.53e+li 0.00e+00 7.11e+09 0.00e+00 0.00e+00 0Oi0e+00 3.16e+09

Sr-91 2.75e+05 0.00e+00 1.04e+04 0.00e+00 0.00e+00 0.00e+00 6.07e+05
Sr-92 4.65e+00 0.00e+00 1.86e-01 0.00e+00 0.00e+00 0.00e+00 8.81e+01
Y-90 3.87e+01 0.00e+00 1.04e+00 .0.00e+00 0.00e+00 0.00e+00 1.10e+05

Y-91 4.68e+03 0.00e+00 1.25e+02 0.00e-00 0.00e+00 0.00e+00 6,24e+05
Y-91m 3.36e-20 0.00e+00 1.22e-21 0.00e+00 0.00e+00 0.0Oe+00 6.59e-17
Y-92 3.07e-05 0.00e+00 8.78e-07 0.00e+00 0.00e+00 0.00e+00 8.87e-01

Y-93 1.22e-01 0.00e+00 3.35e-03 0.00e+90 0.00e+00 0.00e+00 1.82e+03
Zr-93 8.24e+02 3.09e+01 2.20e+01 0.00e+00 1.19e+02 0.00e+00 1.17e+04
Zr-95 4.60e+02,. 1.01e+02 9.00e+01 0.00e+00 1.45e+02 0.00e+00 1.05e+05

Zr-97 2.31e-01 3.33e-02 1.97e-02 0.00e+00 4.79e-02 0.00e+00 5.05e+03
Nb-93m 2.58e+05 6.45e+04 2.12e+04 0.00e+00 6.96e+04 0.00e'+00 9.72e+06
Nb-95 3.81e+04 1.49e+04 1.06e+04 0.00e+00 1.40e+04 0.O0e+00 2.75e+07

Nb-97 3.49e-12 6.31e-13 2.95e-13 0.00e+00 7.00e-13 0.00e+00 1.95e-07
Mo-93 0.00e+00 1.78e408 6.40e+06 0.00e+00 4.70e+07 0.00e+Q0 9.03e+06
Mo-99 0.00e+00 9.77e+06 2.42e+06 0.00e+00 2.09e+07 0.00e+00 8.08e+06

Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 1.32e+07 1,47e+07 5.28e+06 0.00e+00 1.73e+08 1.30e+06 1.54e+08
Tc-99m 1.60e+00 3.13e+00 5.19e+01 0.O0e+00 4.55e+01 1.59e+00 1.78e+03

Ru-103 5.14e+02 0,00e+00 1.98e+02 0.00e+00 1.29e+03 0.00e+00 1.33e+04
Ru-105 4.62e-04 0.00e+00 1.68e-04 0.00e+00 4.06e-03 0.00e+00 3.02e-01
Ru-106 l.lle+04 0.00e+00 1.38e+03 0.00e+00 1.50e+04 0.00e+00 1.72e+05

Rh-105 1.88e+05 1.01e+05 8.62e+04 0.00e+00 4.02e+05 0.00e+00 6.25e+06
Pd-107 0.00e+00 4.66e+06 3.96e+05 0.0Oe+00 3.90e+07 0.00e+00 9.25e+06
Pd-109 0.00e+00 1.84e+04 5.51e+03 0.00e+00 9.86e+04 0.00e+00 1.09e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 2.51e+07 1.69e+07 1.35e+07 0.00e+00 3.15e+07 0.00e+O0 2.01e+09
Ag-ill 3.53e+06 1.10e+06 7.29e+05 0.00e+00 3.33e+06 0.00e+00 6.76e+08
Cd-113m 0.00e+00 1.20e+06 5.13e+04 0.00e+00 1.24e+06 0.00e+00 3.11e+06

Cd-llhm 0.00e+00 5.15e+05 2.19e+04 0.00e+00 !3.83e+05 0.00e+00 7.00e+06
Sn-123 2.93e+08 3.63e+06 7.14e+06 3.8-5e+06 10.00e+00 0.00e+00 1.44e+08
Sn-125 .3.09e+07 4.66e+05 1.38e+06 4.83e+05 10.00e+00 0.00e+00 9.57e+07
-- --------------------------------------- H-------- ----------------------
Sn-126 8.22e+08 1.02e+07 2.33e+07 2.81e+06 iO.00e+00 0.00e+00 6.17e+07
Sb-124 1.30e+07 1.69e+05 4.57e+06 2.88e+04 0.*00e+00 7.23e+06 8.15e+07
Sb-125 1.04e+07 8.05e+04 2.19e+06 9.67e+03 .00e+00 5;82e+06 2.49e+07

Sb-126 2.75e+06 4.21e+04 9.88e+05 1.61e+04 0.00e+00 1.31e+06 5.55e+07
Sb-127 2.38e+05 3.68e+03 8.26e+04 2.65e+03 .00e+00 1.03e+05 1.34e+07
Te-125m 8.85e+06 2.40e+06 1.18e+06 2.48e+06 6.00e+00 0.00e+00 8.54e+06
-------------------------------------------- ----------------L
Te-127 3.59e+02 9.67e+01 7.69e+01 2.48e+02 11.02e+03 0.00e+00 1.40e+04
Te-127m 2.50e+07 6.72e+06 2.96e+06 5.97e+06 77.12e+07 O.00e+00 2.02e+07
Te-129 1.59e-10 4.44e-11 3.78e-11 1.14e-10 4.65e-10 0.00e+0'0 9.90e-09

Te-129m 3.26e+07 9.09e+06 5.06e+06 1.05e+07 9.56e+07 0.00e+00 3.97e+07
Te-131 2.13e-33 6.48e-34 6.33e-34 1.63e-33 6.43e-33 0.00e+00 1.12e-32
Te-131m 1.92e+05 6.65e+04 7.07e+04 1.37e+05 :6.43e+05 0.00e+00 2.70e+06

Te-132 1.23e+06 5.44e+05 6.58e+05 7.93e+05 5.05e+06 0.00e+00 5.48e+06
Te-133m 1.13e-13 4.59e-14 5.69e-14 .8.80e-14 4.36e-13 0.00e+00 3.50e-12
Te-134 4.79e-19 2.15e-19 2.87e-19 3.78e-19 1.99e-18 0.00e+00 2.19e-18

1-129 4.12e+08 2.53e+08 2.26e+08 1.65e+11 4.26e+08 0.00e+00 1.27e+07
1-130 2,08e+05 4.20e+05 2.16e+05 4.63e+07 I.28e+05 0.00e+00 1.97e+05
1-131 1.56e+08 1.57e+08 8.94e+07 5.20e+10 2.58e+08 0.00e+00 1.40e+07

1-132 8.41e-02 1.54e-01 7.10e-02 7.17e+00 2.36e-01 0.00e+00 1.82e-01
1-133 2.06e+06 2.55e+06 9.66e+05 4.74e+08 4.25e+06 0.00e+00 1.03e+06
1-134 1.06e-12 1.98e-12 9.09e-13 4.54e-11 3.02e-12 0.00e+00 1.31e-12

1-135 6.52e+03 1.17e+04 5.55e403 1.04e+06 1.80e+04 0.00e+00 8.94e+03
Cs-134 6.79e+10 1.lle+ll 2.35e+10 O.00e+00 3.45e+10 1.24e+10 6.01e+08
Cs-134m 2.23e+00 3.30e+00 2.15e+00 O.00e+00 i.74e+00 2.88e-01 4.17e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic'meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R1

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney. Lung GI-LLI

Cs-135 2.46e+10 1.71e+10 1.76e+09 0.00e+O0 6.04e+09 2.02e+09 1.28e+08Cs-136 3.04e+09 8.34e+09 5.40e+09 0.00e+00 4.44e+09 6.63e+08 2.93e+08

Cs-137 9.67e+10 9.26e+10 1.37e+10 0.00e+00 3.02e+10 1.09e+10 5.80e+08

Cs-138 .1.28e-22 1.78e-22 1.13e-22 0.00e+00 1.25e-22 1.35e-23 8.21e-23
Cs-139 0.00e-00 D0.O0e+O0 0.O0e+00 0.0Oe+00 0.00e+00 0.O0e+00 0.00e+O0
Ba-139 2.48e-08 1.32e-11 7.18e-10 0.00e+0O 1.15e-ll .7.78e-12 1.43e-06

Ba-140 1.41e+07' 1.23e+04 8.20e+05 0.00e+00 4.01e+03 7.34e+03 7.12e+06
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00

La-140 2.33e+00 8.15e-01 2.75e-01 O.00e+00 O.00e+00 0.O0e+00 2.27e+-04
La-141 l.63e-05 3.81e-06. 8.27e-0) 0.O0e+00 0.00e+O0 o.0oe+oo 8.47e-01
La-142 9.95e-12 3.17b-12 9.94e-13 0.00e+00 0.00e+00 0.00e+00 6.29e-07

Ce-141 2.62e+03 1.31e+03 1.94e+02. O.00e+00 5. 7 4e+02 0.00e+00 1.63e+06
Ce-143 2.25e+01 1.22e+04 1.77e+00 0.00e+00. 5.12e+00 0.00e+O0 1.79e+05
Ce-144 1.95e+05 6.10e+04 1.04e+04 0.00e+00 3.38e+04 0.00e+00 J.59e+07

Pr-143 8.62e+01 2.59e+01 4.28e+00 0.00e+00 1.40e+01 0.00e+00 9.30e+04
Pr-144 0.ooe+oo O.00e+00 0.00e+00 O.00e+00 0.00e+00 o.00e+00 0.00e+00"
Nd-147 5.34e+01 4.3 2 e+01 3.35e+00 .,0.06e+00 2.37e+01 0.00e+00 6.85e+04

Pm-147 1.54e+03 1.10e+02 5.93e+01 0.00e+00 1.95e+02 6.00e+oo 4.46e+04
Pm-148 3.19e+01 3.84e+00 2.48e+00 0.00e+00 6.52e+00 O.00e+00 1.03e+05
Pm-148m 3.67e+02 7.31e+01 7.31e+01 0.00e+00 1.08e+02 0.00e+00 2.06e+05

Pm-149 2.33e+00 2.48e-01 1.34e-01 0.00e+00 4.38e-01 O.00e+00 1.69e+04
Pm-151 3.46e-01 4.21e-02 2.74e-02 0.00e+00 7.13e-02 0.00e+00 4.78e+03
Sm-151 1.26e+03 1.88e+02 5.92e+01 0.00e+00 1.94e+02 0.00e+00 2.73e+04

Sm-153 1.08e+00 6.73e-01 6.49e-02 0.00e+00 2.05e-01 0.00e+00 8.95e+03
Eu-152 3.03e+03 5.51e+02 6.54e+02 0.00e+00 .2.33e+03 0.00e+00 9.05e+04
Eu-154 .1.14e+04 1.02e+03 9.33e+02 0.00e+00 4.49e+03 0.00e+00 2.37e+05

Eu-155 2.32e+03 1.67e+02 1.31e+02 0.00e+00 6.27e+02 0.00e+00 4.19e+05
Eu-156 1.32e+02. 7.06e+01 1.46e01 0.00e+00 4.55e+01 0.00e+00 1.60e+05
Tb-160 6.73e+02 0.00e+00 8.35e+01 0.00e+00 2.00e+02 0.00e+00 1-49e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 5.33e+03 1.12e+03 9.43e+02 0.00e+00 1.59e+03 0.00e+00 1.30e+05
W-181 1.85e+04 4.55e+03 6.25e+02 0.O0e+00 0.00e+00 0.00e+00. 1.66e+05
W-185 7.07e+05' 1.76e+05 2.47e+04 0.00e+00 Q.0Oe+00 0.00e+00 6,.58e+06

W-187 3.47e+03 2.06e+03 9.22e+02 0.00e+00 0.00e+00. 0.00e+00 2.89e+05.
Pb-210 2.90e+10 7.45e+09 1.28e+09 0.00e+00 2.24e+10 0.00e+00 1.40e+06
Bi-210 1.94e+05 1.01e+06 l.lle+05 0.00e+00 1.13e+07 0.00e+00 5.10e+06

Po-210 4.05e+08 6.47e +08 9.77e+07 0.00e+00 2.01e+09 0.00e+00 1.74e+07
Ra-223 6.65e+10 7.69e+07 1.33e+10 0.00e+00 2.04e+09 0.00e+00 l.06e+09
Ra-224 7.72e+09 1.40e+07 1.55e+09 0.00e+00 3.71e+08 0.00e+00 4.24e+08

Ra-225 1.03e+11 9.24e+07 2.07e+10 0.00e+00 2.45e+09 0.00e+00 1.19e+09
Ra-226 4.54e+12 1.45e+08 3.73e+12 0.00e+00 3.85e+09 0.00e+00 2.69e+09
Ra-228 3.02e+12 7.83e+07 3.39e+12 0.00e+00 2.08e+09 0.00e+00 4.56e+08

.Ac-225 3.37e+04 3.47e+04 2.26e+03 0.00e+00- *3.71e+03 0.O0e+00 7.72e+05.
Ac-227 2.03e+07 3.27e+06 1.26e+06 0.00e+00 7.19e+05 0.00e+00 4.15e+05
Th-227 1.53e+05 2.08e+03 4.41e+03 0.00e+00 1.10e+04 0.00e+00 1.47e+06

Th-228 1.00e+07 1.28e+05 3.38e+05 0.00e+00 6.66e+05 0.00e+00 2.80e+06
Th-229 1.16e+08 2.92e÷06 1.93e+06 0.00e+00 1.43e+07 0.00e+00 3.97e+05

'Th-230 1.75e+07 8.79e+05 4.89e+05 O.00e+00. 4.28e+06 0.00e+00 3.06e+05

Th-232 1.95e+07 7.50e+05 1:49e+04 0.00e+00 3.66e+06 0.00e+00 2.60e+05
Th-234 1.01e+03 4.45e+01 2.91e+01 O.00e+00 2.36e+02 0.00e+00 3.48e+05
Pa-231 3.49e+07 1.16e+06 1.39e+06 0.00e+00 6.32e+06 0.00e+00 3.64e+05

Pa-233 5.62e+01 8.76e+00 9.81e+00 O.00e+00 3.23e+01 0.00e+00 4.47e+04
U-232 8.68e+09 0.00e+00 6.22e+08 0.00e+00 6.61e+08 0.00e+00 3.44e+07
U-233 1.84e+09 0.00e+00 i.lle+08 0.00e+oo 3.01e+08 0.00e+00 3.18e÷07

U-234 1.76e+09 0.00e+00 1.09e+08 O.00e+00 2.95e+08 0.00e+00 3.12e+07
U-235 1.69e+09 0.00e+00 1.02e+08 0.00e+00 2.77e+08 O.O0e+00 3.96e+07
U-236 1.69e+09 0.00e+00 1.05e+08 0.00e+00 2.83e+08 0.00e+00 2.92e+07

U-237 3.09e+04 0.00e+00 8.20e+03 0.00e+00 0.90e+04 0.O0e+00 2.72e+06
U-238 1.61e+09 O.00e+00 9.58e+07 O.Oe+00 ý.59e+08 0.00e+00 2.79e+07
Np-237 1.10e+07 7.26e+05 4.83e+05 0.00e+00 2.99e+06 0.00e+00 4.03e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R1

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.97e+01 3.98e-01 3.07e-01 0.00e+00 1.27e+00 0.00e+00 1.36e+04
Np-239 2.07e+00 1.49e-01 1.05e-01 0.00e+00 4.30e-01 0.00e+00 1.10e+04
Pu-238 2.35e+06 2.72e+05 6.24e+04 0.00e+00 2.27e+05 0,00eOO 1.48e+05

Pu-239 2.55e+06 2.72e+05 6.54e+04 0.00e+00 2.41e+05 0.00e+00 1.35e+05
Pu-240 2.53e+06 2.82e+05 6.54e+04 0.00e+00 2.41e+05 0.00e+00 1.38e+05
Pu-241 7.62e+04 3.lle+03 1.58e+03 0.00e+00 5.83e+03 0.00e+00 2.84e+03
--------------------------77---------------------------------------------------

Pu-242 2.35e+06 2.72e+05 6.30e+04 0.00e+00 2.31e+05 0.0Oe+O0 1.32e+05
'Pu-244 2.74e+06 3.12e+06 7.21e+04 0.O0e+00 2.67e+05 0.00e+00 1.97e+05
Am-241 6.65e+06 5.72e+06 4.99e+05 0.00e+00 3.05e+06 0.00e+00 3.73e+05

Am-242m 6.91e+06 5.53e+06 5.13e+05 0.00e+00 3.lle+06 0.00e+00 4.74e+05
Am-243 6.61e+06 5.58e+06 4.85e+05 0.00e+00 2.99e+06 0.00e+00 4.42e+05
Cm-242 3.96e+05 3.16e+05 2.63e+04 0.00e+00 8.43e+04 0.00e+00 3.68e+05

Cm-243 6.31e+06 5.13e+06 4.06e+05 0.00e+00 1.52e+06 0.00e+00 3.96e+05
Cm-244 5.32e+06 4.30e+06 3.41e+05 0.00e+00 1.25e+f06 0.00e+00 3.83e+05
Cm-245 8.24e+06 6.61e+06 5.18e+05 0.00e+00 2.03e+06 0.00e+00 - 3.57e+05

Cm-246 8.14e+06 6.61e+06 5.18e+05 0.00e+00 2.02e+06 0.00e+00 3.51e+05
Cm-247 7.95e+06 6.52e+06 5.08e+05 0.00e+00 1.99e+06 0.00e+00 4.62e+05
Cm-248 6.61e+07 5.38e+07 4.21e+06 0.00e+00 1.64e+07 0.00e+00 7.45e+06

Cf-252 5.10e+06 O.00e+00 1.23e+05 0.00e+00 0.O0e+00 O.00e+00 1.44e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per 'UCi/cubic. meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 2.78e+03 2.78e+03 2.78e+03 2.78e+03 2.78e+03 2.78e+03
Be-10 1.69e+06 2.46e+05 5.09e+04 0.00e+00 1.62e+05 0.00e+00 2.74e+06
C-14 2.34e+09 5.00e+08 5.00e+08 5.00e+08 5.00e+08 5.00e+08 5.00e+08

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e400 ;0.00e+00 0'00e+00 0.00e+00
F-18 4.94e-03 0.00e+00 4.22e-04 0.00e+00 0.00e+00 0.00e+00 1.16e-03
Na-22 3.82e+09 3.82e+09 3.82e+09 3.82e+09 13.82e+09 3.82e+09 3.82e+09

Na-24 1.85e+06 1.85e+06 .1.85e+06 1.85e+06 1i1.85e+06 1.85e+06 1.85e+06
P-32 1.92e+il 1.13e+10 7.46e+09 0.00e+00 io.00e+00 0.00e+00 2.60e+09
Ca-41 2.95e+09 0.00e+00 3.22e+08 0.00e+00 10.00e+00 0.00e+00 1.51e+06
---------------------------------------- ----------H------------------
Sc-46 1.56e+02 2.25e+02 7.03e+01 0.00e+00 li.48e+02 0.00e+00 1.47e+05
Cr-51 0.00e+00 0.00e+00 1.94e+04 1.26e+04 !2.76e+03 2.46e+04 5.64e+05
Mn-54 0.00e+00 4.68e+06 1.06e+06 0.00e+00 1l.04e+06 0.00e+00 1.72e+06

Mn-56 0.00e+00 3.77e-03 6.50e-04 0.00e+00 !3.24e-03 0.00e+00 3.43e-01
Fe-55 1.76e+06 1.13e+06 3.03e+05 0.00e+00 :0.00e+00 5.55e+05 1.44e+05
Fe-59 2.92e+06 5.10e+06 2.01e+06 0.00e+00 O.00e+00 1.51e+06 2.43e+06

Co-57 0.00e+00 1.07e+06 1.75e+06 0.00e+00 0.00e+00 0.00e+00 3.66e+06
Co-58 0.00e+00 2.91e+06 7.26e+06 O.O0e+00 O.00e+00 0.00e+00 7.25e+06
Co-60 0.00e+00 1.06e+07 2.50e+07 0.00e+00 0.00e+00 0.00e+00 2.52e+07

Ni-59 3.13e+08 9.59e+07 5.40e+07 0.00e+00 0.00e+00 0.00e+00 4.74e+06
Ni-63 4.19e+09 2.59e+08 1.45e+08 0.00e+00 0.00e+00 0.00e+00 1.29e+07
Ni-65 4.27e-01 4.83e-02 2.20e-02 0.00e+00 0.00e+00 0.00e+00 3.68e+00

Cu-64 0.00e+00 2.07e+04 9.60e+03 0.00e+00 3.51e+04 0.00e+00 4.26e+05
Zn-65 6.66e+08 2.28e+09 1.05e+09 0.00e+00 l.lle+09 0.00e+00 1.93e+09
Zn-69 2.52e-12 4.54e-12 3.38e-13 0.00e+00 1.89e-12, 0.00e+00 3.70e-10

Zn-69m 2.04e+05 4.17e+05 3.80e+04 0.00e+00 1.69e+05 0.00e+00 5.78e+06
Se-79 0.00e+O0 9.33e+08 1.73e+08 0.00e+00 1.08e+09 0.00e+00 2.48e+07
Br-82 0.00e+00 0.00e+00 2.32e+07 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 1.14e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 1.62e-23 0.00e+00 6.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3., which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steami Electric Station
Pathway t Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.67e+09 1.32e+09 0.00e+00 0.00e+00 0.00e+00 6.83e+07
Rb-87 0.0Oe+00 2.63e+09 1.04e+09 0.00e+00 0.00e+00 0.00e+00 1.77e+07
Rb-88 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.O0e+O0 0.00e+00 O.00e+00 0.00e+00 0.00e+O0
Sr-89 2.64e+10 0.O0e+00 7.58e+08 0.00e+O0 O.00e+00 0.00e+00 5.43e+08
Sr-90 3.91e+1l 0.00e+00 7.92e+09 0.00e+00 0.00e+00 0.00e+00 3.19e+09

Sr-91 5.73e+05 0.00e+00 2.07e+04 0.00e+00. 0.00e+00 O.Oe+OO 6.78e+05
Sr-92 9.89e+00 0.00e+00 3.67e-01 0.00e+00 0.00e+00 0.00e+00 1.07e+02
Y-90 8.18e+01 0.00e+00 2.19e+00 0.00e+00 0.00e+00 0.00e+00 1.13e+05

Y-91 8.79e+03 0.00e+00 2.34e+02 O.00e+00 0.00e+00 O.00e+00 6.30e+05
Y-91m 7.13e-20 0.00e+00 2.43e-21 0.00e+00 0.00e+00 .0.00e+00 2.38e-16
Y-92 6.52e-05 0.00e+00 1.83e-06 00.0e+00 0.00e+00 0.,09e+00 1.24e+00

Y-93 2.60e-01 0.00e+00 7.08e-03 0.00e+00 0.00e+00 0.00e+00 2.05e+03
Zr-93 9.53e+02 4.54e+01 2.73e+01 0.00e+00 1.34e+02 0.00e+00 1.18e+04
Zr-95 8.16e+02 1.99e+02 1.41e+02 0.00e+00 2.14e+02 0.00e+00 9.91e+04

Zr-97 4.89e-01 8.38e-02 3.83e-02 0.00e+00 8.45e-02 0.00e+00 5.35e+03
Nb-93m 3.03e+05 8.19e+04 2.56e+04 0.00e+00 8.00e+04 0.00e+00 9.79e+06
Nb-95 7.12e+04 2.93e+04 1.70e+04 0.00e+00 2.10e+04 0.00e+00 2.48e+07

Nb-97 7.39e-12 1.58e-12 5.68e-13 0.00e+00 1.23e-12 0.00e+00 4.97e-07
Mo-93 0.00e+00 4.18e+08 1.35e+07 0.00e+00 8.37e+07 0.00e+00 8.96e+06
Mo-99 0.00e+00 2.50e+07 4.87e+06 0.00e+00 3.73e+07 0.00e+00 8.23e+06

Tc-101 0.00e+00 0.00e+00 0.00e+00, 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 2.67e+07 3.60e+07 1.12e+07 0.00e+00 3.04e+08 3.50e+06 1.56e+08
Tc-99m 3.32e+00 6.84e+00 8.82e+01 0.00e+00 7.36e+01 3.58e÷00 1.99e+03

Ru-103 1.04e+03 0.00e+00 3.48e+02 0.00e+O0 2.17e+03 0.00e+00 1.27e+04
Ru-105 9.75e-04 0.00e+00. 3.28e-04 0.00e+00 7.17e-03 0.00e+00 3.88e-01
Ru-106 2.28e+04 0.O0e+00 2.85e+03 0.00e+00 2.70e+04 0.00e+00 1.73e+05

Rh-105 3.98e+05 2.60e+05 1.75e+05 0.00e+00 7.23e+05 0.00e+00 6.47e+06
Pd-107 O.0Oe+00 1.17e+07 8.34e+05 0.00e+00 6.70e+07 0.00e+00 9.34e+06
Pd-109 0.00e+00 4.86e+04 1.17e+04 0.00e+00 1.79e+05 0.00e+00 1.19e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 4.63e+07 3.38e+07 2.24e+07 0.00e+00 4.83e+07 0.00e+00 1.75e+09
Ag-ill 7.40e+06 2.88e+06 1.52e+06 0.00e+00 6.01e+06 0.00e+00 6.86e+08
Cd-113m 0.00e+00 2.09e+06 7.70e+04 0.00e+00 1.58e+06 0.00e+00 3.14e+06

Cd-115m 0.00e+00 1.24e+06 4.31e+04 0.00e+00 6.48e+05 0.o0e+00 7.07e+06
Sn-123 5.48e+08 8.57e+06 1.43e+07 8.61e+06 0.00e+00 0.00e+00 1.45e+08
Sn-125 6.45e+07 1.20e+06 2.86e+06 1.18e+06 0.00e+00 0.00e+00 9.66e+07

Sn-126 1.36e+09 1.79e+07 4.44e+07 4.71e+06 0.00e+00 0.00e+00 6.22e+07
Sb-124 2.51e+07 3.70e+05 7.78e+06 6.67e+04 0.&0e+.00 1.57e+07 7.75e+07
Sb-125 1.79e+07 1.74e+05 3.69e+06 2.25e+04 O.00e+00 1.04e+07 2.39e+07

Sb-126 5.04e+06 9.88e+04 1.82e+06 3.87e+04 0.00e+00 3.17e+06 5.22e+07
Sb-127 5.01e+05 8.93e+03 1.55e+05 6.37e+03 0.00e+00 2.58e+05 1.33e+07
Te-125m 1.81e+07 6.05e+06 2.45e+06 6.09e+06 :.0.00e+00 0.00e+00 8.62e+06

Te-127 7.61e+02 2.55e+02 1.64e+02 6.20e+02 1.86e+03 0.O0e+00 1.60e+04
Te-127m 5.05e+07 1.68e+07 6.12e+C6 1.46e+07 1.24e+08 0.00e+00 2.04e+07
Te-129 3.37e-10 1.16e-l0 7.87e-il 2.83e-10 8.40e-10 0.O0e+00 2.70e-08

Te-129m 6.69e+07 2.29e+07 1.03e+07 2.57e+07 1.67e+08 0.00e+00 3.99e+07
Te-131 4.51e-33 1.67e-33 1.27e-33 4.02e-33 1.15e-32 0.00e+00 1.82e-31
Te-131m 4.06e+05 1.63e+05 1.35e+05 3.31e+05 1.12e+06 0.00e+00 2.75e+06

Te-132 2.53e+06 1.25e+06 1.17e+06 1.85e+06 7.84e+06 0.00e+00 4.64e+06
Te-133m 2.37e-13 1.09e-13 1.04e-13 2.09e-13 7.40e-13 0.00e+00 1.17e-ll
Te-134 9.91e-19 4.97e-19 5.12e-19 8.87e-19 3.35e-18 0.00e+00 1.14e-17

1-129 8.47e+08 6.28e+08 4.59e+08 4.03e+11 7.43e+08 0.00e+00 1.26e+07
1-130 4.27e+05 9.40e+05 3.77e+05 1.05e+08 1.03e+06 0.00e+00 2.01e+05
1-131 3.26e+08 3.85e+08 1.69e+08 1.26e+li 4.49e+08 0.00e+00 1.37e+07

1-132 1.74e-01 3.54e-01 1.26e-01 1.66e+01 3.95e-01 0.00e+00 2.87e-01
1-133 4.36e+06 6.35e+06 1.86e+06 1.15e+09 7.46e+06 0.00e+00 1.07e+06
1-134 2.21e-12 4.52e-12 1.61e-12 1.05e-10 5.05e-12 0.00e+00 4.67e-12

1-135 1.36e+04 2.70e+04 9.83e+03 2.42e+06 5.00e+04 0.00e+00 9.76e+03
Cs-134 1.09e+ll 2.04e+11 2.06e+10 0.00e+00 .25e+10 2.15e+10 5.54e+08
Cs-134m 4.64e+00 7.73e+00 3.90e+00 0.00e+00 .98e+00 6.86e-01 6.12e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R1

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney, Lung GI-LLI

Cs-135 3.94e+10 3.58e+10 1.87e+09 0.00e+00 1.02e+10 3.88e+09 1.29e+08
Cs-136 5.93e+09 1.74e+10 6.51e+09 0.00e+00 6.95e+09 1.42e+09 2.65e+08
Cs-137 1.54e+ll 1.81e+ll 1.28e+10 0.00e+00 4.85e+10 1.96e+10 5.65e+08

Cs-138 2.70e-22 4.40e-22 2.13e-22 0.00e+00 2.19e-22 3.42e-23. 7.03e-22
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 5.27e-08 3.49e-11 1.53e-09 0.00e+00 2.10e-11 2.12e-i 3.34e-06

Ba-140 2.89e+07 2.89e+04 1.49e+06 0.00e+00 6.87e+03 1.78e+04 7.10e+06
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

La-140 4.87e+00 1.92e+00 4,94e-01 0.00e+00 0.00e+00 0.00e+00 2.25e+04
La-141 3.47e-05 1.01e-05 1.75e-06 0.00e+00 0.00e+00 0.0 Oe+00 1.15e+00
La-142 2,09e-II 7.67e-12 1.84e-12 0.00e+00 0.00e+00 0.00e+00 1.30e-06

Ce-141 5.20e+03 3.17e+03 3.74e+02 0.00e+00 9.79e+02 0.00e+00 1.64e+06
Ce-143 4.77e+01 3.16e+04 3.61e+00 0.00e+00 9.21e+00 0.00e+00 1.85e+05

*Ce-144 2.79e+05 1.14e+05 1.56e+04 0.00e+00 4.62e+04 0.00e+00 1.60e+07

Pr-143 1.78e+02 6.67e+01 8.84e+00 0.00e+00 2.48e+01 0.DOe+00 9.41e+04
Pr-144 0.00e+00 0.ooe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 1.06e+02 1.09e+02 6.65e+00 0.00e+00 4.19e+01 .,0.00e+00 6.88e+04

Pm-147 1.88e+03 1.59e+02 7.72e+0l 0.00e+00 2.37e+02 0.00e+00 4.50e+04
Pm-148 6.68e+01 9.65e+00 4.86e+00 0.00e+00 1.15e+01 0.00e+00 1.03e+05
Pm-148m 5.88e+02 1.49e+02 1.17e+02 0.00e+00 1.71e+02 0.00e+00 1.94e+05

Pm-149 4.96e+00 6.50e-01 2.84e-01 0.00e+00 7.91e-01 0.00e+00 1.75e+04
Pm-151 7.32e-01 1.07e-01 5.40e-02 0.00e+00 1.27e-01 0.00e+00 4.94e+03
Sm-151 1.43e+03 3.29e+02 7.10e+01 0.00e+00 2.24e+02 0..00e+00 2.75e+04

Sm-153 2.29e+00 1.77e+00 1.36e-01 0.00e+00 3.71e-01 0.00e+00 9.25e+03
Eu-152 3.32e+03 8.81e+02 7.43e+02 0.00e+00 2.47e+03 0.00e+00 7.82e+04
Eu-154 1.30e+04 1.8le+03 1.09e+03 0.00e+00 4.91e+03 0.00e+00 2.26e+05

Eu-155 2.61e+03 3.01e+02 1.56e+02 0.00e+00 6.75e+02 0.00e+00 4.04e+05
Eu-156 2.67e+02 1.66e+02 2.63e+0l 0.00e+00 7.65e+01 0.00e+00 1.56e+05
Tb-160 1.05e+03 0.00e+00 1.31e+02 0.00e+00 2.99e+02 0.00e+00 1.40e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 6.17e+03 1.33e+03 1.05e+03 0.00e+00 1.76e+03 0.00e+00 1.31e+05
W-181 3.87e+04 1.19e+04 1.33e+03 O.00e+00 0.00e+00 0.00e+00 1.67e+05
W-185 1.48e+06 4.62e+05 5.27e+04 0.00e+00 0.00e+00 0.00e+00 6.62e+06

W-187 7.31e+03 5.08e+03 1.76e+03 0.00e+00 (.0Oe+00 0.00e+00 2.99e+05
Pb-210 3.23e+10 8.67e+09 1.45e+09 0.00e+00 2.64e+10 0.00e+00 1.42e+06
Bi-210 4.10e+05 2.64e+06 2.36e+05 0.00e+00 2.05e+07 0.00e+00 5.20e+06

Po-210 8.25e+08 1.58e+09 1.97e+08 0.00e+00 3.35e+09 0.00e+00 1.76e+07
Ra-223 1.38e+li 2.02e+08 2.77e+10 0.00e+00 3.67e+09 0.00e+00 1.08e+09
Ra-224 1.64e+10 3.69e+07 3.26e+09 0.00e+00 ý.72e+08 0.00e+00 4.33e+08
--------------------------------------- i--------------,--------------
Ra-225 2.14e+11 2.41e+08 4.25e+10 0.00e+00 •1.40e+09 0.00e+00 1.20e+09
Ra-226 4.90e+12 3.76e+08 4.06e+12 0.00e+00 .,88e+09 0.00e+00 2.72e+09
Ra-228 3.39e+12 2.02e+08 3.81e+12 0.00e+00 5.71e+09 0.00e+00 4.59e+08

Ac-225 7.02e+04 9.Ole+04 4.71e+03 0.00e+00 6.61e+03 0.00e+00 7.81e+05
Ac-227 2.21e+07 3.78e+06 1.37e+06 0.00e+00 7.69e+05 0.00e+00 4.19e+05
Th-227 3.13e+05 5.24e+03, 8.99e+03 0.00e+00 1.93e+04 0.00e+00 1.49e+06

Th-228 1.19e+07 1.63e+05 4.04e+05 0.00e+00 7.63e+05 0.00e+00 2.82e+06
Th-229 1.24e+08 3.12e+06 2.07e+06 0.00e+00 1.50e+07 0.00e+00 4.00e+05
Th-230 1.88e+07 9.38e+05 5.23e+05 0.00e+00 4.50e+06 0.00e+00 3.08e+05

Th-232 2.09e+07 8.05e+05 8.14e+03 0.00e+00 2.85e+06 0.00e+00 2.62e+05
Th-234 2.04e+03 1.lle+02 5.90e+01 0.00e+00 4.10e+02 0.00e+00 3.51e+05
Pa-231 3.74e+07 1.23e+06 1.49e+-06 0.00e+00 0.61e+06 0.00e+00 3.67e+05

Pa-233 9.66e+01 1.89e+01 1.69e+01 0.00e+00 5.19e+01 0.00e+00 4.53e+04
U-232 1.19e+10. 0.00e+00 1.07e+09 0.00e+00 1.17e+09 0.00e+00 3.47e+07
U-233 2.51e+09 0.00e+00 1.91e+08 O.00e+00 5.33e+08 0.00e+00 3.21e+07

U-234 2.41e+09 0.00e+00 1.88e+08, 0.00e+00 5.23e+08 0.00e+00 3.14e+07
U-235 2.ý31e+09 0.00e+00 1.76e+08 0.00e+00 4.90e+08 0.00e+00 4.00e+07
U-236 2.31e+09 0.00e+00 1.80e+08 0.00e+00 4.99e+08 0.00e+00 2.95e+07

U-237 6.47e+04 0.00e+00 1.73e+04 0.00e+00Q .. 61e+05 0.00e+00 2.76e+06
U-238 2.21e+09 0.00e+00 1.64e+08 0.00e+00 .58e+08 0.00e+00 2.82e+07
Np-237 1.18e+07 7.85e+05 5.18e+05 0.OOe+00 3.13e+06 0.0Oe+00 4.06e+05

Conversion factors are in units of square meter-mret,/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam.Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors.

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 4.19e+01 1.05e+O0 6.48e-01 O.00e+Ob 2.30e+00 O.00e+00 1.41e+04
Np-239 4.38e+00 3.92e-01 2.21e-01 0.00e+00 7.8le-01 0.00e+00 1.13e+04
Pu-238 2.53e+06 2.96e+05 6.71e+04 O.00e+00 2.39e+05 0.00e+00 1.49e+05

Pu-239 2.72e+06 3.06e+05 6.99e+04 0.00e+00 2.53e+05 O.00e+00 1.36e+05
Pu-24D 2.72e+06 3.06e+05 6.99e+04 0.00e+00 2.53e+05 O.00e+00 1.39e+05
Pu-241 • 8.37e+04 3.47e+03 1.74e+03 O.00e+00 6.24e+03 0.00e+00 2.86e+03

Pu-242 2.53e+06 2.94e+05 6.73e+04 0.00e+00 2.43e+05 0.00e+00 1.34e+05
Pu-244 2.94e+06 3.38e+05 7.72e+04 0.00e+00 2.78e+05 0.00e+00 1.99e+05
Am-241 7.14e+06 6.21e+06 5.33e+05 0.00e+00 3.20e+06 0.00e+00 3.76e+05

Am-242m 7.45e+06 6.02e+06 5.58e+05 0.00e+00 3.28e+06 0 00e+00 4.78e+05
Am-243 7.11e+06 6.07e+06 5.23e+05 0.00e+00 3.14e+06. 0.00e+00 4.46e+05
Cm-242 6.17e+05 5.72e+05 4.10e+04 0.00e+00 1.18e.+05 0.00e+00 3.71e+05

Cm-243 6.90e+06 5.67e+06 4.43e+05 0.00e+00 1.61e+06 0.00e+00 3.99e+05
Cm-244 5.81e+06 4.78e+06 3.74e+05 0.00e+00 1.33e+06 0.00e+00 3.86e+05
Cm-245 8.84e+06 7.16e+06 5.58e+05 0.00e+00 2.13e+06 0.00e'+00 3.60e+05

Cm-246 8.74e+06 7.16e+06 5.58e+05 0.00e+00 2..13e+06 0.00e+00 3.54e+05
Cm-247 8.54e+06 7.06e+06 5.48e+05 0.00e+00 2.09e+06 0.OOe+00 4.65e+05
Cm-248 7.06e+07 5.82e+07 4.52e+06 0.00e+00 1.73e+07 0.00e+00 7.50e+06

Cf-252 5.92e+06 0.00e+00 1.43e+05 0.00e+00 0.00e+00 0.0Oe+00 1.45e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LIQUID WASTE MANAGEMENT SYSTEM EFFLUENT SOURCES
AND RELEASE PATHWAYS AND POINTS

SOURCES SYSTEMS RELEASE PATHWAY
AND POINTS
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LIQUID WASTE MANAGEMENT SYSTEM EFFLUENT SOURCES
AND RELEASE PATHWAYS AND POINTS

SOURCES SYSTEMS RELEASE PATHWAY
AND POINTS
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GASEOUS EFFLUENT SOURCES, GASEOUS WASTE MANAGEMENT
SYSTEM EFFLUENT SOURCES AND EXHAUST RELEASE POINTS

SOURCES SYSTEMS RELEASE PATHWAY
AND POINTS
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION ANALYSIS FREQUENCY* VOLUME
A-2, B-I, C-1, D-2, E-1,
F-2, G-2, H-2, J-2, K-I,
L-1, M-1, N-i, P-I, Q-I,

TLD R-1, A-5, B-4, D-5, E-5 TLDI1• Quarterly N/A
F-4, G-4, H-8, P-6, Q-5

R-6, F-9, G-8, E-15, J-15
E-30

Radioiodine and APP-1, APQ-1, APF-1, Gross beta 12), 1-131 Bi-Weekly 285m3/wk

Particulates APC-1, APE-30 isotopic 2 Quarterly composite 3700m3Iltr

Ground Water NONE NONE NONE NONE

DWF-2'4)/SWF-2(4, H-3 Quarterly composite
Drinking Water/ DWP-7/SWP-7
Surface Water ( DWE-5(4)/SWE-5(4) Gross beta, 7 isotopic Quarterly composite(5) Homogeneous 8

SW- 1) -3 7) 1)liters
SWK-1(' 2 ) I-131 ~ ~ ~ Monthly composite(1 lt

SHWE-3, SHWK-1, 2 Kilograms
Shoreline Sediment 7 isotopic Annually

SHWQ-6

Milk MKE-3, MKA-31 isotoic, 1-131 Quarterly 8 liters

Fish FH-i, FH-2, FH-3 7 isotopic In seasonR r 500 grams
Annualv_

Broad Leaf BLQ-1, BLB-1, BLE-20 y isotopic, 1-131 Quarterly 500 grams

(10)

Sanitary System SWR-1 7 isotopic Monthly Composite Homogeneous 4
H-3 Quarterly composite I liters

*Sample collection at specific locations may be increased at any time in order to increase the effectivenes of the REMP program.

07109
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

1. One or more instrument, such as a pressurized ion chamber, for measuring and recording dose rate continuously
may be used in place of, or in addition to, integrating dosimeters. A TLD is considered one phosphor, two or
more phosphors in a packet are considered two or more dosimeters. Geographical limitations affect siting of
dosimeters.

2. Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after
sampling to allow for radon and thoron daughter decay. If gross beta activity in air particulate samples is
greater than ten times the yearly mean of control samples, gamma isotopic analysis shall be performed on the
individual samples. Gamma isotopic analysis means the identification and quantification of gamma-emitting
radionuclides that may be attributable to the effluents from the facility.

3. Drinking Water and Surface Water samples are identical where designated.

4. The downstream sample is beyond the mixing zone.

5. A composite sample will contain aliquots of sample taken proportional to the quantity of flowing liquid that
results in a specimen representative of the liquid flow.

6. DELETED

7. This analysis will be performed when the dose calculated for the consumption of water is greater than 1 mrem
per year as calculated for maximum organ and age group.

8. DELETED

9. Striped mullet, gizzard shad, freshwater drum, and catfish will be collected. If they are not available, then
substitute species will be collected and identified in reporting.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

10.An analysis frequency of every 4 weeks satisfies this requirement. The maximum frequency is monthly.

11. Sanitary System Sampling and analysis performed additionally for this location. This sampling requirement
is not derived directly from REMP requirements, but it represents another possible environmental interface
with the plant. Information from this sample location will not normally be included in the Annual Radiological Environmental

Operating Report.

12. Monthly composite is analyzed for gamma isotopic.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE

BEARING/ sition
LOCATION LOCATION MILES TO Latitude
NUMBER PLANT, Longitude

DESCRIPTION
DIRECT RADIATION (TLD)

(Eastbank) Located on pole on LA 628 1880 N 30.01381
at Zephirin L. Periloux Fire House. 1.27 W 90.46780

(Eastbank) Located on fence west 200° N 30.00576
B-1 of Little Gyspy. 0.7 W 90.46672

0.75 W 90.46672

(Eastbank) Located on fence at Little 2190 N 30.00307
Gyspy Cooling Water Intake structure. 0.67 W 90.46401

(Eastbank) Located on pole on levee at 2380 N 30.00471
west entrance to Bonnet Carre Spillway. 1.24 W 90.45343

UNT-005-014 Revision 301 Attachment 7.14 (1 of 12)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
NUMBER DESCRIPTION MILES TO Latitude

PLANT Longitude

DIRECT RADIATION (TLD) (continued)

2770 N 29.99468
E-1 (Westbank) Located on pole on LA 18 east of 0.41 W 90.46437

Waterford 3 plant entrance.

F-2 (Westbank) Located on fence on LA 3142 2940 N 29.98842
south of LA 18. 1.15 W 90.45387

G-2 (Westbank) Located on fence on LA 3142 3090' N 29.98371
north of railroad overpass. 1.26 W 90.45498

(Westbank) Located on fence on LA 3142 3270 N 29.97659
H-2 north of LA 3127/3142 intersection. 1.54 W 90.45753
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
NUMBER DESCRIPTION MILES TO Latitude

PLANT Longitude

DIRECT RADIATION (TLD) (continued)

3560 N 29.97546

J-2 (Westbank) Located on fence south of LA 1.38 W 90.47003
3127 west of LA 3127/3142 intersection.

K-1 (Westbank) Located on stop sign at entrance 230 N 29.98153
to Entergy Education Center on LA 3127. 1.06 W 90.47843

(Westbank) Located on gate onLA 3127 420 N 29.98427
L71 west of LA 3127/3142 intersection. 1.06 W 90.48314

M1 (Westbank-) Located on south gate of 670. N 29.99148
Waterford 1 and 2. 0.76 W 90.48286

N-1 (Westbank) Located on pole at corner of 930 N 29.99649
Railroad Avenue and School House Road. 0.98 W 90.48739
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
NUMBER DESCRIPTION MILES TO Latitude

PLANT Longitude
DIRECT RADIATION (TLD) (continued)

1190 N 30.00158
P-1 (Westbank) Located on fence enclosing air 08 043

sample station APP-1.

Q-1
(Westbank) Located on fence enclosing air
sample station APQ-1.

1320
0.81

N 30.00355
W 90.48091

R-1
(Westbank) Located at Waterford 1 and 2
Cooling Water Intake Structure.

1470
0.51

N 30.00181
W 90.47564

)

A-5
(Eastbank) Located on pole at intersection of
Oswald Avenue and US 61.

(Eastbank) Located on pole near weigh station
on US 61.

1770
4.59

N 30.06212
W 90.47334

B-4
1970
3.75

N 30.04717
W 90.45130
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
NUMBER MILES TO Latitude

DESCRIPTION PLANT Longitude
DIRECT RADIATION (TLD) (continued)

D-5 (Eastbank) Located on gate on shell road 2490 N 30.01628
north of US 61/LA 48 intersection. 4.09 W 90.40730

E-5 (Eastbank) Located on fence on Wesco St. 2660 N 29.99840
off LA 48. 4.08 W 90.40314

F-4 (Westbank) Located on pole behind 2890 N 29.97818
house at 646 Aquarius St. in Hahnville. 3.53 W 90.41582

G-4 (Westbank) Located on pole on LA 3160 3090 N 29.96507
north of railroad track. 3.30 W 90.42867
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
.NUMBER DESCRIPTION MILES TO Latitude

PLANT Longitude
DIRECT RADIATION (TLD) (continued)

3310 N 29.89178
H-8 (Westbank) Located on pole in front of

Hahnville High School.

(Westbank) Located on fence at 1070 N 30.02121
P-6 LA 640/railroad track intersection. 5.58 W 90.55941

(Westbank) Located on pole on LA 18
across from Mississippi River marker 137.Q-5 1290

5.01
N 30.04274
W 90.53464

R-6
(Eastbank) Located on fence on LA 3223
near railroad crossing.

1600
5.52

N 30.07108
W 90.50183

F-9
(Eastbank) Located on fence north of railroad
tracks on Jonathan St.

2940
8.18

N 29.94563
W 90.34739
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
NUMBER DESCRIPTION MILES TO Latitude

PLANT Longitude

DIRECT RADIATION (TLD) (continued)

3050 N 29.93055
G-8 (Westbank) Located on back fence of 774 W 90.36592

Luling Entergy office.

E-15 (Eastbank) Located on fence on Alliance 2750 N 29.97695
Avenue. 11.7 W 90.27658

(Westbank) Located on pole near 3570 N 29.82575
J-15 LA 631/Hwy 90 intersection in 117 W 9.4657

Des Allemands. 11.7 W 90.46457

E-30* (Westbank) Located at entrance to 2760 N 29.95233
Entergy office on Delaronde St. in Algiers. 25.2 W 90.05441

* DENOTES CONTROL LOCATIONS
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
NUMBER DEMILES TO Latitude
NUMBER DESCRIPTION PLANT Longitude

AIRBORNE

APP-1 (Westbank) Located in soybean/sugarcane 1190 N 30.00158
field on Short St. in Killona. 0.84 W 90.48323

APQ-1 (Westbank) Located in soybean/sugarcane 132° N 30.00356
field off LA 18 east of LA 18/3141 intersection. 0.81 W 90.48093

APF-1 (Westbank) Located on north side of 2990 N 29.99302
Secondary Meteorological Tower. 0.35 W 90.46601

APC-11 (Eastbank) Located inside Little Gypsy 2190 N 30.00307
Cooling Water Intake Structure fence. 0.67 W 90.46401

APE-30* (Westbank) Located on roof of Energy 2760 N 29.95289
office building on Delaronde St. in Algiers. 25.2 W 90.05430

* DENOTES CONTROL LOCATIONS
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
MILES TO Latitude

NUMBER DESCRIPTION PLANT Lonitude
PLANT Longitude

BROAD LEAF

BLQ-1 (Westbank) Located near air sample 1320 N 30.00367
station APQ-1. 0.83 W 90.48132

BLB1 (Eastbank) Located west of Little Gypsy 1970 N 30.00665
on LA 628. 0.81 W 90.46691

BLE-20* (Westbank) Located on property of Nine Mile 2800 N 29.94142
Point in Westwego. 19.7 W 90.14909

* DENOTES CONTROL LOCATION(S)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION BEARING/ PositionLOCATION
MILES TO Latitude

NUMBER DESCRIPTION PLANT Lonitude
PLANT' Longitude

INGESTION

MILK

MKE-3 (Westbank) Located at the Zeringue's house 2790 N 29.98926
on LA 18 in Taft. 2.35 W 90.43243

MKA-31* (Eastbank) Located at 18736 Sisters Road, 3° N 30.50439
Ponchatoula, LA. 31.2 W 90.25114

FISH

FH-1* Upstream of the plant intake structure. N/A N/A

FH-2 Downstream of the plant discharge structure. N/A' N/A

FH-3 (Westbank) Waterways downstream of plant N/A N/A
discharge directed to 40 Arpent Canal.

07109

* DENOTES CONTROL LOCATIONS

N/A - Not Applicable for this sampling location.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION BEARING/ PositionLOCATION
MILES TO LatitudeNUMBER DESCRIPTION PLANT Longitude

WATERBORNE

(Westbank) Located at 40 Arpent Canal 140 N 29.98866
SWK-1 south of the plant. 0.49 W 90.47324

SHWE-3 (Westbank) Located at Foot Ferry 2760 N 29.99063
Landing on LA 18. 2.99 W 90.42151

SHWK-1 (Westbank) Located at 40 Arpent Canal 140 N 29.98866
south of plant. 0.49 W 90.47324

SHWQ-6* (Eastbank) Located on LA 628 east of 1290 N 30.05154
Reserve ferry landing. 5.99 W 90.54748

DWE-5 (Eastbank) Located at St. Charles 2770 N 29.98622
SWE-5 Parish Waterworks in New Sarpy. 4.59 W 90.39525

DWP-7* (Westbank) Located at St. John Parish 1170 N 30.04629
SWP-7* Waterworks in Edgard. 7.37 W 90.57931

DWF-2 (Westbank) Located at Dow Chemical Plant 3020 N 29.98371
SWF-2 drinking water canal. 1.51 W 90.44989

* DENOTES CONTROL LOCATIONS
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position

NUMBER DESCRIPTION MILES TO Latitude
PLANT, Longitude

SANITARY SYSTEM .....

SWR-1** Sewage lift station Northwest of MSB. 1530 N 29.99684
0.10 W 90.47184

** Sampling requirements are not derived directly from REMP requirements therefore results will
not appear in the annual report. However, it represents another possible environmental
interface with the plant.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SECTOR AND ZONE DESIGNATORS FOR RADIOLOGICAL SAMPLING
AND MONITORING POINTS

SECTOR NOMENCLATURE ZONE NOMENCLATURE
CENTERLINE OF SECTOR
IN DEGREES TRUE NORTH 22 1/20 MILES FROM

FROM FACILITY SECTOR FACILITY ZONE

0 & 360 *A N 0-1 1
221/2 B NNE 1-2 2
45 C NE 2-3 3
671/2 D ENE 3-4 4
90 E E 4-5 . 5

112 1/2 F ESE .5-6 6
135 G SE 6-7 7
157 1/2 H OR SSE 7-8 8
180 J S 8-9 9
202 1/2 K SSW 9-10 10
225 L SW 10-15 15
247 1/2 M WSW 15-20 20
270 N W 20-25 25
292 1/2 P WNW 25-30 30
315 Q NW 30-35 35
337 1/2 R NNW 35-40 40

40-45 45
45-50 50

AREA SEGMENT - An area is identified by a Sector and Zone designator. Thus, area N-1 is that area which lies between
348 3/4 and 11 1/4degrees true north from the facility out to a radius of 1 mile. Area G-4 would be that area between
123 3/4 to 146% degrees and the 3- and 4-mile arcs from the facility. For Airborne, Ingestion (milk), and Food Products pathways, the
sector designator will be preceded by acronyms AP, MK, and FP, respectively.
* The letters I and 0 have been omitted from these sector designators so as to eliminate possible confusion between letters and
numbers.
UNT-005-014 Revision 301 Attachment 7.15 (1 of 1)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

REMP SAMPLING LOCATIONS
WITHIN 2 MILES OF WATERFORD 3

REMP Samples Within
2 Miles of Waterford-3

A N

A
D

N E E

M F

Sample Types

REMP
• Airborne

S Broad Leaf

* Milk
* - WF-3

A Sanitary Syster
* TLD

S Ai rorne[T-L "

4 Fi sh

Shoreline Sediment

I Drinking Water

@ Surrace Weter

L

0.5 1 Miles
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

REMP SAMPLES 2 TO 10 MILES

FROM WATERFORD 3
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

REMP SAMPLES 10 TO 50 MILES
FROM WATERFORD 3

REI
10 to'L . _

MPSamples Within Hlt
50 Miles of Waterford-3, R .

East asatn Rouge X..

C

p..-A

SL. Chiad,

MV

La G

0 10 20 Miles KH

07/09

Sample, Types

*1 ,a.. ..

*l uu

*l i.

)

10
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 7.18e+02 7.18e+02 7.18e+02 7.18e+02 7.18e+02 7.18e+02
Be-10 1.58e+06 2.45e+05 3.97e+04 0.00e+00 0.00e+00 1.78e+06 1.34e+05
C-14 1.82e+04 3.41e+03 3.41e+03 3.41e+03 3.41e+03 3.41e+03 3.41e+03

N-13 5.02e+01 5.02e+01 5.02e+01 5.02e+01 5.02e+01 5.02e+01 5.02e+01
F-18 3.77e+03 0.00e+00 4.15e+02 0.00e+00 0.00e+00 0.00e+00 7.39e+01
Na-22 1.04e+05 1.04e+05 1.04e+05' 1.04e+05 1.04e+05 1.04e+05 1.04e+05

Na-24 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04
2-32 1.32e+06 7.71e+04 5.01e+04 0.00e+00 0.00e+00 0.00e+00 8.64e+04
Ca-41 3.06e+05 0.00e+00 3.30e+04 0.00e+00 0.00e+00 3.06e+04 2.29e+03

Sc-46 4.41e+05 8.56e+05 2.49e+05 0.00e+00 7.99e+05 0.00e+00 2.58e+05
Cr-51 0.00e+00 0.00e+00 1.00e+02 5.95e+01 2.28e+01 1.44e+04 3.32e+03
Mn-54 0.00e+00 3.96e+04 6.30e+03 0.00e+00 9.84e+03 1.40e+06 7.74e+04

Mn-56 0.00e+00 1.24e+00 1.83e-01 0.00e+00 1.30e+00 9.44e+03 2.02e+04
Fe-55 2.46e+04 1.70e+04 3.94e+03 0.00e+00 0.00e+00 7.21e+04 6.03e+03
Fe-59 1.18e+04 2.78e+04 1.06e+04 0.00e+00 0.00e+00 1.02e+06 1.88e+05

Co-57 0.00e+00 6.92e+02 6.71e+02 0.00e+00 0.00e+00 3.70e+05 3.*14e+04
Co-58 0.00e+00 1.58e+03 2.07e+03 0.00e+00 0.00e+00 9.28e+05 1.06e+05
Co-60 0.00e+00 1.15e+04 1.48e+04 0.00e+00 0.00e+00 5.97e+06 2.85e+05

Ni-59 3.25e+04 1.17e+04 5.42e+03 0.00e+00 0.00e+00 6.56e+04 4.89e+03
Ni-63 4.32e+05 3.14e+04 1.45e+04 0.00e+00 0.00e+00 1.78e+05 1.34e+04
Ni-65 1.54e+00 2.10e-01 9.12e-02 0.00e+00 0.00e+00 5.60e+03 1.23e+04

Cu-64 0.00e+00 1.46e+00 6.15e-01 0.00e+00 4,.62e+00 6. 7 8e+03 4.90e+04
Zn-65 3.24e+04 1.03e+05 4.66e+04 0.00e+00 6.90e+04 8.64e+05 5.34e+04
Zn-69 3.38e-02 6.51e-02 4.52e-03 0.00e+00 4.22e-02 9.20e+02 1.63e+01

Zn-69m 8.16e+00 1.96e+01 1.79e+00 0.00e+00 1.18e+01 1.90e+04 1.37e+05
Se-79 0.00e+00 3.06e+03 4.87e+02 0.00e+00 4.55e+03 3.58e+05 2.66e+04
Br-82 0.00e+00 0.00e+00 1.35e+04 0.00e+00 0.00e+00 0.00e+00 1.04e+04

Br-83 0.00e+00 0.00e+00 2..41e+02 0.00e+00 0.00e+00 0.00e+00 2.32e+02
Br-84 0.00e+00 0.00e+00 3.13e+02 0.00e+00 0.00e+00 0.00e+00 1.64e-03
Br-85 0.00e+00 0.00e+00 1.28e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem/yr per uCi/cubic meter.

UNT-005-014. Revision 301 Attachment 7.19 (1 of 54)

220



DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.35e+05 5.90e+04 0.00e+00 0.00e+00 0.00e+00 1.66e+04
Rb-87 0.00e+00 7.89e+04 2.57e+04 0.00e+00 0.00e+00 0.00e+00 2.30e+03
Rb-88 0.00e+00 3.87e+02 1.93e+02 0.00e+O0 0.00e+00 0.00e+00 3.34e-09

Rb-89 0.00e+00 2.56e+02 1.70e+02 0.00e+00 0.00e+00 0.O0e+00 9.28e-12
Sr-89 3.04e+05 0.00e+00 B.72e+03 0.00e+00 0.00e+00 1.40e+06 3.50e+05
Sr-90 2.87e+07 0.00e+00 5.77e+05 0.00e+00 0.00e+00 9.60e+06 7.22e+05

Sr-91 6.19e+01 0.00e+00 2.50e+00 0.00e+00 0.00e+00 3,65e+04 1.91e+05
Sr-92 6.74e+00 0.00e+00 2.91e-01 0.00e+00 0.00e+00 1.65e+04 4.30e+04
Y-90 2.09e+03 0.00e+00 5.61e+01 0.00e+00 0.00e+00 1.70e+05 5.06e+05

Y-91 4.62e+05 0.00e+00 1.24e+04 0.00e+00 0.00e+00 1.70e+06 3.85e+05
Y-91m 2.61e-01 0.00e+00 1.02e-02 0.00e+00 0.00e+00 1.92e+03 1.33e+00
Y-92 1.03e+01 0.00e+00 3.02e-01 0.00e+00 0.00e+00 1.57e+04 7.35e+04

Y-93 9.44e+01 O.00e+00 2.61e+00 0.00e+00 0.00e+00 4.85e+04 4.22e+05
Zr-93 4.18e+05 2.34e+04 1.10e+04 0.00e+00 8.88e+04 1.70e+05 1.21e+04
Zr-95 1.07e+05 3.44e+04 2.33e+04 O.O0e+00 5.42e+04 1.77e+06 1.50e+05

Zr-97 9.68e+01 1.96e+01 9.04e+00 0.00e+00 2.97e+01 7.87e+04 5.23e+05
Nb-93m 2.48e+05 8.08e+04 1.99e+04 0.00e+00 9.28e+04 2.49e+05 1.90e+04
Nb-95 1.41e+04 7.82e+03 4.21e+03 0.00e+00 7.74e+03 5.05e+05 1.04e+05

Nb-97 2.22e-01 5.62e-02 2.05e-02 0.00e+00 6.54e-02 2.40e+03 2.42e+02
Mo-93 0.00e+00 9.36e+03 2.54e+02 0.00e+00 2.84e+03 4.09e+05 3.03e+04
Mo-99 0.00e+00 1.21e+02 2.30e+01 0.00e+00 2.91e+02 9.12e+04 2.48e+05

Tc-101 4.18e-05 6.02e-05 5.90e-04 0.00e+00 1.08e-03 3.99e+02 1.09e-l1
Tc-99 2.50e+02 3.7!e+02 1.0O0e+02 0.00e+00 4.68e+03 8.08e+05 6.03e+04
Tc-99m 1.03e-03 2.91e-03 3.70e-02 0.00e+00 4.42e-02 7.64e+02 4.16e+03

Ru-103 1.53e+03 0.00e+00 6.58e+02 0.00e+00 5.83e+03 5.05e+05 1.10e+05
Ru-105 7.90e-01 0.00e+00 3.1le-01 0.00e+00 1.02e+0O I.10e+04 4.82e+04
Ru-106 6.91e+04 0.00e+00 8.72e+03 0.00e+00 1.34e+05 9.36e+06 9.12e+05

Rh-105 7.39e+00 5.38e00 3.54e+00 0.00e+00 2.29e+01 1.93e+04 8.72e+04
Pd-107 0.0Oe+00 6.62e+02 4.70e+01 0.00e+00 5.26e+03 7.58e+04 5.65e+03
Pd-109 0.00e+00 3.70e+00 9.28e-01 0.00e+00 1.8,e+01 1.48e+04 1.22e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide. Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 1.08e+04 1.00e+04 5.94e+03 0.00e+00 1.97e+04 4.63e+06 3.02e+05
Ag-ill 3.40e+02 1.42e+02 7.10e+01 0.00e+00 4.59e+02 1.86e+05 2.23e+05
Cd-113m 0.00e+00 1.23e+06 3.98e+04 0.00e+00 1.37e+06 1.66e+06 1.27e+05

Cd-115m 0.00e+00 1.97e+05 6.36e+03 0.00e+00 1.58e+05 1.41e+06 3.84e+05
Sn-123 2.42e+05 5.34e+03 7.86e+03 4.54e+03 0.00e+00 2.30e+06 3.14e+05
Sn-125 9.28e+03 2.50e+02 5.62e+02 2.07e+02 0.00e+00 5.90e+05 5.45e+05

Sn-126 1.26e+06 *3.34e+04 4.80e+04 9.84e+03 0.00e+00 9.36e+06 1.27e+05
Sb-124 3.12e+04 5.89e+02 1.24e+04 7 .55e+01 0.00e+00 2.48e+06 4.06e+05
Sb-125 5.34e+04 5.95e+02 1.26e+04 5.40e+01 0.00e+00 1.74e+06 1.01e+05

Sb-126 3.60e+03 7.30e+01 1.30e+03 2.20e+01 0.00e+00 7.66e+05 4.Sle+05
Sb-127 2.64e+02 5.78e+00 1.02e+02 3.18e+00 ;0.00e+00 1.64e+05 3.02e+05
Te-125m 3.42e+03 1.58e+03 4.67e+02 1.05e+03 1i.24e+04 3.14e+05 7.06e+04

Te-127 1.40e+00 6.42e-01 3.10e-01 1.06e+00 5.10e+00 6.51e+03 5.74e+04
Te-127m 1.26e+04 5.77e+03 1.57e+03 3.29e+03 4.58e+04 9.60e+05 1.50e+05
Te-129 4.98e-02 2.39e-02 1.24e-02 3.90e-02 1.87e-01 1.94e+03 1.57e+02

Te-129m 9.76e+03 4.67e+03 ,1.58e+03 3.44e+03 3.66e+04 1.16e+06 3.83e+05
Te-131 l.lle-02 5.95e-03 3.59e-03 9.36e-03 4.37e-02 1.39e+03 1.84e+01
Te-131m 6.99e+01 4.36e+01 2.90e+01 5.50e+01 3.09e+02 1.46e+05 5.56e+05

Te-132 2.60e+02 2.15e+02 1.62e+02 1.90e+02 1.46e+03 2.88e+05 5.10e+05
Te-133m 5.79e-02 4.32e-02 3.34e-02 5.02e-02 2.99e-01 4.41e+03 "6.12e+Ol
Te-134 3.07e-02 2.58e-02 1.26e-02 2.75e-02 1.74e-01 3.47e+03 2.38e-01

1-129 1.98e+04 1.69e+04 5,53e+04 4.43e+07 3.62e+04 0.00e+00 1.78e+03
1-130 4.58e+03 1.34e+04 5.28e+03 1.14e+06 2.09e+04 0.00e+00 7.69e+03
1-131 2.52e+04 3.58e+04 2.05e+04 1.19e+07 6&13e+04 0.00e+00 6.28e+03

1-132 1.16e+03 3.26e+03 1.16e+03 1.14e+05 5.18e+03 0.00e+00 4.06e+02
1-133 8.64e+03 1.48e+04 4.52e+03 2.15e+06 2.58e+04 0.00e+00 8.88e+03
1-134 6.44e+02 1.73e+03 6.15e+02 2.98e+04 2.75e+03 0.00e+00 1.01e+00

1-135 2.68e+03 6.98e+03 2.57e+03 4.48e+05 1.11e+04 0.00e+00 5.25e+03
Cs-134 3.73e+05 8.48e+05 7.28e+05 0.00e+00 2.87e+05 9.76e+04 1.04e+04
Cs-134m 1.27e+02 2..56e+02 1.38e+02 0.00e+00 1.46e+02 2.34e+01 6.34e+01

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.17e+05 1.03e+05 4.79e+04 0.00e+00 4.09e+04 1.26e+04 1.69e+03
Cs-136 3.90e+04 1.46e+05 1.10e+05 0.00e+00 8.56e+04 1.20e+04 1.17e+04
Cs-137 4.78e+05 6M2le+05 4.28e+05 0.00e+00 2.22e+05 7.52e+04 8.40e+03

Cs-138 3.31e+02 6.21e+02 3.24e+02 0.00e+00 4.80e+02 4.86e+01 1.86e-03
Cs-139 2.05e+02 2.90e+02 l.lle+02 0.00e+00 2.44e+02 2.27e+01 4.39e-21
Ba-139 9.36e-,01 6.66e-04 2.74e-02 0.00e+00 6.22e-04 3.76e+03 8.96e+02

Ba-140 3.90e+04 4.90e+01 2.57e+03 0.00e+00 1.67e+01 1.27e+06 2.18e+05
Ba-141 1.00e-01 7.53e-05 3.36e-03 0.00e+00 7.00e-05 1.94e+03 1.16e-07
Ba-142 2.63e-02 2.70e-05 1.66e-03 0.00e+00 2.29e-05 1.19e+03 1.57e-16

La-140 3.44e+02 1.74e+02 4.58e+01 0.00e+00 0.00e+00 1.36e+05 4.58e+05
La-141 4.27e+00 1.33e+00 2.17e-01 0.00e+00 0.00e+00 1.08e+04 5.85e+04
La-142 6.83e-01 3.10e-Ol 7.72e-02. 0.00e+00 0.00e+00 6.33e+03 2.lle+03

Ce-141 1.99e+04 1.35e+04 1.53e+03 0.00e+00 6.26e+03 3.62e+05 l..20e+05
Ce-143 1.86e+02 1.38e+02 1.53e+01 0.00e+00 6.08e+01 7.98e+04 2.26e+05
Ce-144 3.43e+06 1.43e+06 1.84e+05 0.00e+00 8.48e+05. 7.78e+06 8.16e+05

Pr-143 9.36e+03 3.75e+03 4.64e+02 0.00e+00 2.16e+03 2.81e+05 2.00e+05
Pr-144 3.Ole-02 1.25e-02 L.53e-03 0.00e+00 7.05e-03 1.02e+03 2.15e-08
Nd-147 5.27e+03 6.10e+03 3.65e+02 0.00e+00 3.56e+03 2.21e+05 1.73e+05

Pm-147 6.70e+05 6.30e+04 2.55e+04 0.00e0O0 1.19e+05 5.28e+05 4.43e+04
Pm-148 3.07e+03 5.10e+02 2.56e+02 o.00e+oo 9.60e+02 3.13e+05 4.64e+05
Pm-148m 7.86e+04 2.03e+04 1.55e+04 0.00e+00 3.08e+04 1.71e+06 3.34e+05

Pm-149 2.75e+02 3.90e+01 1.59e+01 0.00e+00 7.35e+01 5.77e+04 2.00e+05
Pm-151 6.80e+01 1.14e+01 5.77e+00 0.00e+00 2.04e+01 3.15e+04 1.60e+05
Sm-151 6.87e+05 1.18e+05 '2.84e+04 0.00e+00 1.33e+05 3.56e+05 2.60e+04

Sm-153 1..36e+02 1.14e+02 8.32e+00 0.00e+00 3.67e+01 3.31e+04 1.26e+05
Eu-152 1.90e+06 4.33e+05 3.81e+05 0.00e+00 2.68e+06 2.74e+06 1.27e+05
Eu-154 5.92e+06 7.28e+05 5.18e+05 0.00e+00 3.49e+06 4.67e+06 2.72e+05

Eu-155 8.08e+05 1.14e+05 7.37e+04 .0.00e+00 5.27e+05 7.57e+05 4.76e+04
Eu-156 -1.54e+04 1.18e+04 1.92e+03 0.00e+00 7.96e+03 6.85e+05 3.60e+05
Tb-160 1.77e+05 0.00e+00 2.20e+04 0.00e+00 7.28e+04 1.54e+06 2.14e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.70e+06 8.40e+05 6.40e+05 0.00e+00 1.26e+06 3.15e+06 1.27e+05
W-181 4.98e+01 1.62e+01 1.74e+00 0.O0e+O0 0.00e+00 1.37e+04 2.02e+03
W-185 1.56e+03 5.18e+02 5.45e+01 0.00e+00 O.00e+00 4.46e+05 8.56e+04

W-187 8.48e+00 7.08e+00 2.48e+00 0.00e+00 O.00e+00 2.90e+04 1.55e+05
Pb-210 2.11e+08 5.38e+07 6.70e+06 0.00e+00 1.70e+08 2.10e+08 1.21e+04
Bi-210 1.85e+03 1.27e+04 1.06e+03 0.00e+00 :1.54e+05 8.88e+06 2.36e+05

Po-210 3.18e+06 6.88e+06 7.66e+05 0.00e+O0 2.36e+07 2.51e+08 3.35e+05
Ra-223 1.44e+06 2.22e+03 2.88e+05 0.00e+00 6.28e+04 2.04e+08 2.27e+06
Ra-224 1.58e+05 3.82e+02 3.17e+04 O.00e+00 1.08e+.04 7.02e+07 2.41e+06

Ra-225 2.40e+06 2.85e+03 4.79e+05 0.00e+00 8.08e+04 2.34e+08 2.17e+06
Ra-226 1,00e+09 1.91e+04 7 .31e+08 0.00e+00 5.42e+05 9.36e+08 2.35e+06
Ra-228 3.53e+08 9.84e+03 3.82e+08 0.O0e+00 2.78e+05 1.29e+09 4.00e+05

Ac-225 3.38e+06 4.66e+06 2.27e+05 0.00e+00 5.30e+05 i.77e+08 2.02e+06
Ac-227 1.84e+10 2.44e+09 1.09e+09 O.00e+00 7.86e+08 1.93e+09 4.06e+05
Th-227 1.74e+06 3.14e+04 5.00e+04 0.00e+00 1.78e+05 3.02e+08 2.67e+06

Th-228 1.60e+09 2.71e+07 5.42e+07 0.00e+00 1.51e+08 8.08e+09 2.79e+06
Th-229 1.21e+l1 3.47e+09 2.01e+09 0.00e+00 1.70e+10 2.90e+10 3.86e+05
Th-230 1.83e+10 1.05e+09 5.09e+08 0.00e+00 5.12e+09 4.97e+09 2.98e+05

Th-232 2.05e+10 8.96e+08 7.23e+06 0.00e+00 4.38e+09 4.77e+09 2.54e+05
Th-234 1.30e+04 7.65e+02 3.76e+02 0.00e+00 4.33e+03 1.51e+06 5.62e+05
Pa-231 4.06e+10 1.53e+09 1.58e+09 0.O0e+00 8.56e+09 4.60e+08 3.55e+05

Pa-233 9.68e+03 1.94e+03 1.67e+03 0.00e+00 7.32e+03 2.82e+05 8.16e+04
U-232 4.11e+08 O.00e+00 2.93e+07 0.00e+00 4.45e+07 1.78e+09 3.37e+05
u-233 8.72e+07 0.00e+00 5.28e+06 0.00e+00 ý.03e+07 4.26e+08 3.lle+05

U-234 8.32e+07 0.00e+00 5.17e+06 0.00e+00 i.99e+07 4.18e+08 3.05e+05
U-235 8.00e+07 0.00e+00 4.86e+06 0.00e+00 1.87e+07 3.92e+08 3.87e+05
U-236 8.00e+07 0.00e+00 4.96e+06 0.00e+00 1.91e+07 4.00e+08 2.86e+05

U-237 2.94e+02 0:00e+0O 7.82e+O1 O.00e+00 .. 21e+03 8.16e+04 9.60e+04
U-238 7.66e+07 0.O0e+00 4.54e+06 0.00e+00 1.74e+07 3.66e+08 2.73e+05
Np-237 1.25e+10 8.00e+09 5.50e+08 0.00e+00 4.08e+09 4.18e+08 3.94e+05

Conversion factors are in units of mrem/yr per uCi/ýubic meter.

UNT-005-014 Revision 301 Attachment 7.19 (5 of 54)

224



DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway: Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 2.37e+03 5.76e+02 3.69e+01 0.00e+00 2.18e+02 8.16e+04 1.70e+05
Np-239 2.30e+02 2.03e+02 1.24e+01 O.00e+00 7.00e+01 3.76e+04 1.19e+05
Pu-238 1.14e+10 7.77e+09 5.52e+08 0.00e+00 2.37e+09 1.46e+09 3.62e+05
Fu-239 -. 3-e+-- 8.56e+09 6.20e+08 0.O-e-0-- -2.64e+09 1.38e+09 3.30e+05
Pu-240 1i.32e+10 8.56e+09 6.12e+08 0.00e+00 2.63e+09 1.38e+09 3.37e+05

Pu-241 2.74e+08 6.95e+07 1.03e+07 0.00e+00 4.74e+07 1.22e+06 6.92e+03

Pu-242 1.22e+10 8.24e+09 5.97e+08 .0.00e+00 2.54e+09 1.32e+09 3.24e+05
Pu-244 1.43e+10 9.44e+09 6.83e+08 0.00e+00 2.91e+09 1.51e+09 4.82e+05
Am-241 1.34e+l0 9.04e+09 5.37e+08 0.00e+00 4.03e+09 4.85e+08 3.68e+05

Am-242m 1.36e+10 8.48e+09 5.38e+08 0.00e+00 4.01e+09 1.95e+08 4.63e+05
Am-243 1.34e+10 8.80e+09 5.26e+08 0.00e+00 3.96e+09 4.60e+98 4.32e+05
Cm-242 1.78e+08 1.42e+08 7.87e+06 0.00e+00 3.58e+07 3.14e+08 3.93e+05

Cm-243 8.80e+09 6.09e+09 3.69e+08 0.00e+00 1.72e+09 5.05e+08 3.87e+05
Cm-244 6.70e+09 4.70e+09 2.Ble+08 0.00e+00 1.31e+09 4.85e+08 3.74e+05
Cm-245 1.39e+10 9.12e+09 5.71e+08 0.00e+00 2.66e+09 4.68e+08 3.49e+05

Cm-246 1.38e+10 9.12e+09 5.70e+08 0.00e+O0 2.66e+09 4.77e+08 3.43e+05
Cm-247 1.34e+10 8.96e+09 5.62e+08 0.00e+00 2.62e+09 4.68e+08 4.50e+05
Cm-248 1.12e+ll 7.41e+10 4.63e+09 0.00e+00 2.16e+1O 3.86e+09 7.27e+06

Cf-252 4.34e+09 0.00e+00 1.86e+08 0.00e+00 0.00e+00 1.59e+09 1.42e+06

Conversion factors are in'units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 7.25e+02 7.25e+02 7.25e+02 7.25e+02 7.25e+02 7.25e+02
Be-10 2.22e+06 3.46e+05 5.67e+04 0.00e+00 0.00e+00 3.07e+06 1.42e+05
C-14 2.60e+04 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03

N-13 6.92e+01 6.92e+01 6.92e+01 6.92e+01 6.92e+01 6.92e+01 6.92e+01
F-18 5.22e+03 O.00e+00 5.68e+02 0.00e+00 0.00e+00 0.00e+00 3.11e+02

,Na-22 1.41e+05 1.41e+05 1.41e+05 1.41e+05 1.41e+05 1.41e+05 1.41e+05

Na-24 1.38e+04 1.38e+04 1.38e+04 1.38e+04 i1.38e+04 1.38e+04 1.38e+04
P-32 1.89e+06 1.10e+05 7.16e+04 0.00e+00 0.00e+00 0.00e+00 9.28e+04
Ca-41 3.24e+05 0.00e+00 3.50e+04 0.00e+00 0.00e+00 8.08e+08 2.42e+03

Sc-46 5.79e+05 1.13e+06 3.34e+05 0.00e+00 11.08e+06 0.00e+O0 2.38e+05
Cr-51 O.00e+00 0.00e+00 1.35e+02 7.50e+01 13.07e+01 2.10e+04' 3.00e+03
Mn-54 0.00e+00 5.11e+04 8.40e+03 0.00e+00 !1.27e+04 1.98e+06 6.68e+04

Mn-56 0.00e+00 1.70e+00 2.52e-01 0.00e+00 1.79e+00 1.52e+04 5.74e+04
Fe-55 3.34e+04 2.38e+04 5.54e+03 0.00e+00 :0.00e+00, 1.24e+05 6.39e+03
Fe-59 1.59e+04 3.70e+04 1.43e+04 0.00e+00 .000e+00 1.53e+06 1.78e+05

Co-57 0.00e+00 9.44e+02 9.20e+02 0.00e+00 0.00e+00 5.86e+05 3.14e+04
Co-58- 0.00e+00 2.07e+03 2.78e+03 0.00e+00 0.00e+00 1.34e+06 9,52e+04
Co-60 0.00e+00 1.51e+04 1.98e+04 0.00e+00 0.00e+00 8.72e+06 2.59e+05

Ni-59 4.35e+04 1.62e+04 7.39e+03 0.00e+00 0.00e+00 1.13e+05 5.,18e+03
Ni-63 5.80e+05 4.34e+04 1.9Be+04 0.00e+00 0.00e+00 3.07e+05 1,42e+04
Ni-65 2.18e+00 2.93e701 1.27e-01 0.00e+00 0.00e+00 9.36e+03 3.67e+04

Cu-64 0.00e+00 2.03e+00 8.48e-01 0.O0e+00 6.41e+00 1.iie+04 6.14e+04
Zn-65 *3.86e+04 1.34e+05 6.24e+04 0.00e+00 8.64e+04 1.24e+06 4.66e+04
Zn-69 4.83e-02 9.20e-02 6.46e-03 0.00e+00 6.02e-02 1.58e+03 2.85e+02

Zn-69m 1.15e+01 2.71e+01 2.49e+00 O.00e+00 1.65e+01 3.14e+04 1.71e+05
Se-79 0.00e+00 4.34e+03 6.97e+02 0.00e+00 6.50e+03 6.17e+05 2.82e+04
Br-82 0.00e+00 0.00e+00 1.82e+04 0.00e+00 0.00e+00 O.O0e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 3.44e+02 0.00Oe+00 !.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 4.33e+02 0.00e+00 ,0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 1.83e+01 0.00e+0O0 0.00e+00 0.00e+00 0.00e+00

Cohversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Teen age group by nuclide.
Waterford. Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.9.0e+05 8.40e+04 O.00e+00 0.00!e+00 O.OOe+OO 1.77e+04
Rb-87 0.00e+00 1;12e+05 3.66e+04 0.00e+00 0.00e+00 0.00e+00 2.44e+03
Rb-88 0.00e+00 5.46e+02 2.72e+02 0.00e+00 O.00e+00 0.00e+00 2.92e-05

Rb-89 O.00e+00 3.52e+02 2.33e+02 0.00e+00 O.OQe+00 0.00e+00 3.38e-07
Sr-89 4.34e+05 0.00e+00 1.25e+04 0.00e+00 0.00e+00 2.42e+06 3.71e+05
Sr-90 3.31e+07 O.00e+00 6.66e+05 0.00e+00 0.00e+00 1.65e+07 7.65e+05

Sr-91 8.80e+01 0.00e+00 3.51e+00 0.00e+00 0.00e+00 6.07e+04 2.59e+05
Sr-92 9.52e+00 0.00e+00 4.06e-01 0.00e+00 0.00e+00 2.74e+04 1.19e+05
Y-90 2.98e+03 O.00e+00 8.00e+01 0.00e+00 0.00e+00 2.93e+05 5.59e+05

Y-91 6.61e+05 0.00e+00 1. 7 7e+04 0.00e+00 0.00e+00 2.94e+-06 4.09e+05
Y-91m 3.70e-01 0.00e+00 1.42e-02 0.00e+00 0.00e+00 3.20e+03 3.02e+01
Y-92 1.47e+01 0.00e+00 4.29e-01 0.00e+00 0.00e+00 2.68e+04 1.65e+05

Y-93 1.35e+02 0O.0e+00 3.72e+00 0.00e+00 0.00e+00 8.32e+04 5.79e+05
Zr-93 5.46e+05 2 .70e+04 1.47e+04 0.00e+00 9.28e+04 2.94e+05 1.28e+04
Zr-95 1.46e+05 4.58e+04 3.15e+04 0.00e+00 6.74e+04 2.69e+06 1.49e+05

Zr-97 1.38e+02 2.72e+01 1.26e+01 0.00e+00 4.12e+01 1.30e+05 6.30e+05
Nb-93m 3.31e+05 1.09e+05 2.73e+04 0.00e+00 1.27e+05 4.29e+05 2.02e+04
Nb-95 1.86e+04 1.03e+04 5.66e+03 0.00e+00 1.00e+04 7.51e+05 9.68e+04

Nb-97 3.14e-01 7 .78e-02 2.84e-02 0.00e+00 9.12e-02 3.93e+03 2.17e+03
Mo-93 0.00e+00 1.33e+04 3.62e+02 0.00e+00 4.05e+03 7.05e+05 3.19e+04
Mo-99 0.00e+00 1.69e+02 3.22e+01 0.00e+00 4.11e+02 1.54e+05 2.69e+05

Tc-101 5.92e-05 8.40e-05 8.24e-04 0.00e+00 1.52e-03 6.67e+02 8.72e-07
Tc-99 3.58e+02 5.26e+02 1.43e+02 0.00e+00 6.68e+03 1.39e+06 6.39e+04
Tc-99m 1.38e-03 3.86e-03 4.99e-02 0.00e+00 5.76e-02 1.15e+03 6.13e+03

Ru-103 2.10e+03 O.O0e+00 8.96e+02 0.00e+00 7.43e+03 7.83e+05 1.09e+05
Ru-105 1.12e+00 0.00e+00 4.34e-01 0.00e+00 1.41e+00 1.82e+04 9.04e+04
Ru-106 9.84e+04 0.00e+00 1.24e+04 0.00e+00 1.90e+05 1.61e+07 9.60e+05

,Rh-105 1.06e+01 7 .58e00 4.99e+00 0.00e+00 3.23e+01 3.27e+04. 9.84e+04
Pd-107 0.O0e+O0 9.36e+02 6. 7 1e+01 0.00e+00 7.51e+03 1.30e+05 5.99e+03
Pd-109 0.00e+00 5.25e+00 1.33e+00 0.00e+00 2.69e+01 2.55e+04 1.57e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.

UNT-005-01 4 Revision 301 Attachment 7.19 (8 of 54)

227



DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 1.38e+04 1.31e+04 7.99e+03 0.00e+00 2.50e+04 6.75e+06 2.73e+05
Ag-ill 4.86e+02 2.02e+02 1.01e+02 0.00e+00 6.54e+02 3.20e+05 2.40e+05
Cd-113m 0.00e+00 1.74e+06 5.68e+04 0.00e+00 1.94e+06 2.87e+06 1.34e+05

Cd-115m O.00e+00 2.78e+05 9.12e+03 0.00e+00 2.26e+05 2.42e+06 4.08e+05
Sn-123 3.45e+05 7.55e+03 1.12e+04 6.04e+03 0.00e+00 3.97e+06 3.33e+05
Sn-125 1.33e+04 3.54e+02 7.99e+02 2.76e+02 0.00e+00 1.01e+06 5.83e+05

Sn-126 1.74e+06 4.31e+04 6.59e+04 1.14e+04 0.O0e+00 1.38e+07 1.34e+05
Sb-124 4.30e+04 7.94e+02 1.68e+04 9.76e+01 0.00e+00 3.85e+06 3.98e+05
Sb-125 7.38e+04 8.08e+02 1.72e+04 7.04e+01 ,0.00e+00 2.74e+06 9.92e+04

Sb-126 4.95e+03 1.02e+02 1.78e+03 2.80e+01 10.00e+00 1.24e+06 4.81e+05
Sb-127 3.71e+02 7.94e+00 1.40e+02 4.17e+00 0.00e+00 2.65e+05 3.15e+05
Te-125m 4.88e+03 2.24e+03 6.67e+02 1.40e+03 0.00e+00 5.36e+05 7.50e+04

Te-127 2.01e+00 9.12e-01 4.42e-01 1.42e+00 7.28e+00 1.12e+04 8.08e+04
Te-127m 1.80e+04 8.16e+03 2.18e+03 4.38e+03 6.54e-04 1.66e+06 1.59e+05
Te-129. 7.10e-02 3.38e-02 1.76e-02 5.18e-02 2.66e-01 3.30e+03 1.62e+03

Te-129m 1.39e+04 6.58e+03 2.25e+03 4.58e+03 5.19e+04 1:98e+06 4.05e+05
Te-131 1.58e-02 8.32e-03 5.04e-03 1.24e-02 6.18e-02 2.34e+03 1.51e+01
Te-131m 9.84e+01 6.01e+01 4.02e+01 7.25e+01 4.39e+02 2.38e+05 6.21e+05

Te-132 3.60e+02 2.90e+02 2.19e+02 2.46e+02 1.95e+03 4.49e+05 4.63e+05
Te-133m 8.08e-02 5.86e-02 4.57e-02 6.54e-02 4.06e-01 6.97e+03 9.84e+02
Te-134 4.25e-02 3.48e-02 2.91e-02 3.57e-02 2.33e-01 5.40e+03 1.10e+01

1-129 2.82e+04 2.35e+04 3.92e+04 2.93e+07 4.21e+04 0.00e+00 1.83e+03
1-130 6.24e+03 1.79e+04 7.17e+03 1.49e+06 2.75e+04 0.00e+00 9.12e+03
1-131 3.54e+04 4.91e+04 2.64e+04 1.46e+07 8.40e+04 0.00e+00 6.49e+03

1-132 1.59e+03 4.38e+03 1.58e+03 1.51e+05 6.92e+03 0.00e+00 1.27e+03
1-133 1.22e+04 2.05e+04 6.22e+03 2.92e+06 3.59e+04 0.00e+00 1.03e+04
1-134 8.88e+02 2.32e+03 8.40e+02 3.95e+04 3.66e+03 0.00e+00 2.04e+01

1-135 3.70e+03 9.44e+03 3.49e+03 6.21e+05 1.49e+04 0.00e+00 6.95e+03
Cs-134 5.02e+05 1.13e+06 5.49e+05 0.00e+00 3.75e+05 1.46e+05 9.76e+03
Cs-134m 1.76e+02 3.48e+02 1.88e+02 0.00e+00 2.03e+02 3.65e+01 1.62e+02

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway ; Inhalation Pathway 'for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.66e+05 1.46e+05 3.58e+04 0.00e+00 5.84e+04 2.16e+04 1.78e+03
Cs-136 5.15e+04 1.94e+05 1.37e+05 0.00e+00 1.10e+05 1.78e+04 1.09e+04
Cs-137 6.70e+05 8.48e+05 3.11e+05 0.00e+00 3.04e+05 1.21e+05 8.48e+03

Cs-138 4.66e+02 8.56e+02 4.46e+02 0.00e+00 6.62e+02 7.87e+01 2.70e-01
Cs-139- 2.92e+02 4.10e+02 1.58e+02 0.00e+00 3.47e+02 3.89e+01 1.33e-13
Ba-139 1.34e+00 9.44e-04 3.90e-02 0.00e+00 8.88e-04 6.46e+03 6.45e+03

Ba-140 5.47e+04 6.70e+01 3.52e+03 0.00e+00 2.28e+01 2.03e+06 2.29e+.05
Ba-141 1.42e-01 1.06e-04 4.74e-03 0.00e+00 9.84e-05 3.29e+03 7.46e-04
Ba-142 3.70e-02 3.70e-05 2.27e-03 0.00e+00 3.14e-05 1.91e+03 4.79e-10

La-140 4.79e+02 2.36e+02 6.26e+01 0.00e+00 0.00e+00 2.14e+05 4.87e+05
La-141 6.10e+00 1.88e+00 3.10e-01 0.00e+00 0.00e+00 1.85e+04 1.23e+05
La-142 9.60e-01 4.25e-01 1.06e-01 0.00e+00 0.00e+00 1.02e+04 1.20e+04

Ce-141 2.84e+04 1.90e+04 2.17e+03 0.00e+00 8.88e+03 6.14e+05 1.26e+05
Ce-143 2.66e+02 1.94e+02 2.16e+01 0.00e+00 8.64e+01 1.30e+05 2.55e+05
Ce-144 4.89e+06 2.02e+06 2.62e+05 0.00e+00 1.21e+06 1.34e+07 8.64e+05

Pr-143 1.34e+04 5.31e+03 6.62e+02 0.00e+00 3.09e+03 4.83e+05 2.14e+05
Pr-144 4.30e-02 1.76e-02 2.18e-03 0.00e+00 1.0le-02 1.75e+03 2.35e-04
Nd-147 7.86e+03 8.56e+03 5.13e+02 0.00e+00 5.02e+03 3.72e+05 1.82e+05

Pm-147 9.20e+05 8.80e+04 3.60e+04 0.00e+00 1.68e+05 9.12e+05 4.70e+04
Pm-148 4.35e+03 7.10e+02 3.58e+02 0.00e+00 1.28e+03 5.22e+05 4.91e+05
Pm-148m 1.06e+05. 2.68e+04 2.10e+04 0.00e+00 4.06e+04 2.56e+06 3.28e+05

Pm-149 3.93e+02 5.51e+01 2.27e+01 0.00e+00 1.05e+02 9.92e+04 2.23e+05
Pm-151 9.60e+01 1.59e+01 8.08e+00 0.00e+00 2.86e+01 5.25e+04 1.82e+05
Sm-151 8.56e+05 1.68e+05 3.89e+04 0.00e+00 1.82e+05 6.14e+05 2.82e+04

Sm-153 1.94e+02 1.61e+02 1.18e+01 0.00e+00 5.25e+01 5.69e+04 1.42e+05
Eu-152 2.37e+06 5.75e+05 5.04e+05 0.00e+00 2.67e+06 4.01e+06 1.08e+05
Eu-154 7.54e+06 9.84e+05 6.88e+05 0.00e+00 4.35e+06 7.30e+06 2.67e+05

Eu-155 1.60e+06 1.57e+05 9.68e+04 0.00e+00 6.12e+05 1.21e+07 4.78e+05
Eu-156 2.16e+04 1.62e+04 2.64e+03 0.00e+00 1.09e+04 1.10e+06 3.65e+05
Tb-160 2.43e+05 0.00e+00 3.03e+04 0.00e+00 9.60e+04 2,38e+06 2.08e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 3.52e+06 1.09e+06 7.90e+05 0.00e+00 1.60e+06 4.99e+06 1.34e+05
W-181 7.12e+01 2.30e+01 2.41e+00 0.00e+00 0.00e+00 2.36e+04 2.15e+03
W-185 2.22e+03 7.34e+02 7.78e+01 0.00e+00 0.00e+00 7.68e+05 9.12e+04

W-187 1.20e+01 9.76e+00 3.43e+00 0.00e+00 0.00e+00 4.74e+04 1.77e+05
Pb-210 2.47e+08 6.62e+07 8.56e+06 0.00e+00 2.36e+08 3.62e+08 1.28e+04
Bi-210 2.64e+03 .1.81e+04 1.51e+03 0.00e+00 2.19e+05 1.53e+07 2.55e+05

Po-210 4.54e+06 9.76e+06 1.10e+06 0.00e+00 3.37e+07 4.33e+08 3.56e+05
Ra-223 2.06e+06 3.14e+03 4.11e+05 0.00e+00 8.96e+04 3.51e+08 2.43e+06
Ra-224 2.26e+05 5.42e+02 4.52e+04 0.00e+00 1.54e+04 1.21e+08 2.63e+06

Ra-225 3.42e+06 4.03e+03 6.85e+05 0.00e+00 1.15e+05 4.03e+08 2.31e+06
Ra-226 1.06e+09 2.70e+04. 7.90e+08 0.00e+00 7.74e+05 1.62e+09 2.49e+06
Ra-228 4.27e+08 1.39e+04 4.70e+08 0.00e+00 3.98e+05 2.22e+09 4.24e+05

Ac-225 4.83e+06 6.60e+06 3.25e+05 o.00e+oo 7.58e+05 3.05e+08 2.16e+06
Ac-227 1.99e+10 2.95e+09 1.18e+09 0.00e+00 8.56e+08 3.33e+09 4.30e+05
Th-227 2.47e+06 4.45e+04 7.14e+04 0.00e+00 2.54e+05 5.20e+08 2.86e+06

Th-228 2.08e+09 3.50e+07 7.02e+07 O.00e+00 1.96e+08 1.35e+10 2.96e+06
Th-229 1.23e+i1 3.55e+09 2.05e+09 0.00e+00 1.74e+10 4.19e+10 4.10e+05
Th-230 1.87e+10 1.07e+09 5.19e+08 0.00e+00 5.24e+09 7.18e+09 3.16e+05

Th-232 2.09e+10 9.12e+08 7.37e+06 0.00e+00 4.48e+09 6.88e+09 2.69e+05
Th-234 1.86e+04 1.08e+03 5.37e+02 0.00e+00 6.18e+03 2.61e+06 5.99e+05
Pa-231 4.26e+10 1.60e+09 1.66e+09 0.00e+00 8.96e+09 7.93e+08 3.77e+05

Pa-233 1.34e+04 2.59e+03 2.31e+03 0.00e+00 9.76e+03 4.31e+05 8.00e+04
U-232 5.85e+08 0.00e+00 4.18e+07 0.00e+00 6.35e+07 3.07e+09 3.57e+05
U-233 1.24e+08 0.00e+00 7.54e+06 0.00e+00 2.90e+07 7.34e+08 3.30e+05

U-234 1.18e+08 0.00e+00 7.38e+06 0.00e+00 2.84e+07 7.19e+08 3.23e+05
U-235 1.14e+08 0.00e+00 6.94e+06 0.00e+00 2.67e+07 6.75e+08 4.10e+05
U-236 1.14e+08 0.00e+00 7.09e+06 0.00e+00 2.73e+07 6.90e+08 3.03e+05

U-237 4.20e+02 0.00e+00 1.12e+02 0.00e+00 i1.73e+03 1.41e+05 1.03e+05
U-238 1.09e+08 0.00e+00 6.48e+06 0.00e+00 !2.50e+07 6.31e+08 2.90e+05
Np-237 1.31e+10 8.48e+09 5.77e+08 0.00e+00 4.28e+09 7.19e+08 4.18e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Teen age group by nuclide.,
Waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.38e+03 8.16e+02 5.27e+01 0.00e+00 3.10e+02 1.40e+05 1.90e+05
Np-239 3.38e+02 2.88e+02 1.77e+01 0.00e+00 1.00e+02 6.49e+04 1.32e+05
Pu-238 1.20e+lO 8.24e+09 5.78et08 0.00e+00 2.48e+09 2.50e+09 3.83e+05
Pu-239 -. 38e+1O 8.9-e+09 6.44e+-8 0.0-e+00 2.75e+09 2.34e+09 3.50e+05

Pu-240 1.38e+10 8.96e+09 6.43e+08 0.00e+00 2.74e+09 2.34e+09 3.57e+05

Pu-241 2.99e+.08 7.65e+07 1.12e+07 0.00e+00 5.18e+07 2.08e+06 7.34e+03

Pu-242 1.28e+10 8.64e+09 6.20e+08 0.00e+00 2.65e+09 2.26e+09 3.43e+05
Pu-24A 1.50e+10 9.92e+09 7.10e+08 0.00e+00 3.03e+09 2.58e+09 5.11e*05
Am-241 1.42e+10 9.60e+09 5.68e+08 0.00e+00 4.26e+09 8.40e+08 3.90e+05

*Am-242m 1.43e+10 9.04e+09 5.72e+08 0.00e+00 4.24e+09 3.37e+08 4.91e+05
Am-243 1.42e+10 9.36e+09 5.56e+08 0.00e+00 4.17e+09 7.93e+08 4.58e+05
Cm-242 2.54e+08 2.01e+08 1.13e+07 0.00e+00 5.12e+07 5.41e+08 4.17e+05

Cm-243 9.52e+09 6.64e+09 4.00e+08 0.00e+00 1.87e+09 8.72e+08 4.10e+05
Cm-244 7.35e+09 5.22e+09 3.10e+08 0.00e+00 1.45e+09 8.40et08 3.97e+05
Cm-245 1.46e+10 9.76e+09 6.02e+08 0.00e+00 '2.82e+09 8.08e+08 3.70e+05

Cm-246 1.45e+10 9.76e+09 6.02e+08 0.00e+00 2.81e+09 8.24e+08 3.63e+05
Cm-247 1.42e+10 9.52e+09 5.93e+08 0.00e+00 2.77e+09 8.08e+08 4.78e+05
Cm-248 1.18e+ll 7.86e+10 4.89e+09 0.00e+00 2.28e+10 6.66e+09 7.70e+06

Cf-252 5.73e+09 0.00e+00 2.46e+08 0.00e+00 .0.00e+00 2.74e+09 1.51e+06

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 6.40e+02 6.40e+02 6.40e+02 6,40e+02 6.40e+02 6.40e+02
Be-10 3.12e+06 3.64e+05 7.84e+04 0.00e+00 0.00e+00 2.74e+06 6.36e+04
C-14 3.59e+04 6.73e+03 6.73e+03 6.73e+03 6.73e+03 6.73e+03 6.73e+03

N-13 8.62e+01 8.62e+01 8.62e+01 8.62e+01 ;8.62e+01 8.62e+01 8.62e+01
F-18 6.96e+03 0.00e+00 6.84e+02 0.00e+00 :0.00e+00 0'.00e+00, 1.25e+03
Na-22 1.63e+05 1.63e+05 1.63e+05 1.63e+05 :1.63e+05 1.63e+05 1.63e+05

Na-24 1.61e+04 1.61e+04 1.61e+04 1.61e+04 ii,61e+04 1.61e+04 1.61e+04
P-32 2.60e+06 1.14e+05 9.88e+04 0.00e+00 0.00e+00 6.00e+00 4.22e+04
Ca-41 2.61e+05 0.00e+00 2.85e+04 0.00e+00 ,0.00e+00 2.67e+08 1.09e+03

Sc-46 7.29e+05 9.99e+05 3.85e+05 O.00e+00 8.84e+05 0.00e+O0 9.06e+04
Cr-51 0.00e+00 0.00e+00 1.54e+02 8.55e+01 12.43e+01 1.70e+04 1.08e+03
Mn-54 0;00e+00 4.29e+04 9.51e+03 0.00e+00 1.00e+04 1.58e+06 2.29e+04

Mn-56 0.00e+00 1.66e+00 3.12e-01 0.00e+00 :1.67e+00 1.31e+04 1.23e+05
Fe-55 4.74e+04 2.52e+04 7.77e+03 0.00e+00 Q0.00e+00 l.lle+05 2.87e+03
Fe-59 2.07e+04 3.34e+04 1.67e+04 0.00e+00 0.00e+00 1.27e+06 7.07e+04

Co-57 0.00e+00 9.03e+02 1.07e+03 0.00e+00 0.00e+00 5.07e+05 1.32e+04
Co-58 0.00e+00 1.77e+03 3.16e+03 0.00e+00 0.00e+00. l.lle+06 3.44e+04
Co-60 0.00e+00 1.31e+04 2.26e+04 0.00e+00 0.00e+00 7.07e+06 9.62e+04

Ni-59 6.14e+04 1.73e+04 1.05e+04 O.00e+00 0.00e+00 1.01e+05 2.33e+03
Ni-63 8.21e+05 4.62e+04 2.80e+04 0.00e+00 0.00e+OO 2.75e+05 6.33e+03
Ni-65 2.99e+00 2.96e-01 1.64e-01 0.00e+00 0.00e+00 8.18e+03 8.40e+04

Cu-64 0.00e+,00 1.99e+00 1.07e+O0 0.00e+00 6.03e+00 9.58e+03 3.67e+04
Zn-65 4.26e+04 1.13e-+05 7.03e+04 O.00e+00 7.14e+04 9.95e+05 1.63e+04
Zn-69 6.70e-02 9.66e-02 8.92e-03 0.00e+00 5.85e-02 1.42e+03 1.02e+04

Zn-69m 1.58e+01 2.69e+01 3.18e+00 0.00e+60 1.56e+01 2.72e+04 1.00e+05
Se-79 0.00e+00 4.55e+03 9.62e+02 0.00e+00 6.33e+03 5.51e+05 1.27e+04
Br-82 0.00e+00 0.00e+00 2.09e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 4.74e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+0o 0.00e+00 5.48e+02 0.00e+00 Q.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 2.53e+01 0.00e+00 6.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem/yr per uCi/ýubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway,: Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.98e+05 1.14e+05 O.00e+00 0.00e+00 0.00e+00 7.99e+03
Rb-87 0.00e+00 1.17e+05 5.07e+04 O.00e+00 0.00e+00 0.00e+00 1.10e+03
Rb-88 0.00e+00 5.62e+02 3.66e+02 0.00e+00 0.00e+00 0.00e+00 1.72e+01

Rb-89 0.00e+00 3.45e+02 2.90e+02 0.00e+00 0.00e+00 O.00e+00 1.89e+00
Sr-89 5.99e+05 o.OOe+OO 1.72e+04 o.OOe+OO o.ooe+00 2.16e+06 1.67e+05
Sr-90 3.85e+07 o.ooe+00 7.66e+05 o.ooe+oo 0.00e+O0 1.48e+07 3.43e+05

Sr-91 1.21e+02 o.00e+00 4.59e+00 0.00e+OO 0.00e+00 5.33e+04 1.74e+05
Sr-92 1.31e+01 o.OOe+OO 5.25e-01 o.ooe+00 o.00e+o0 2.40e+04 2.42e+05
Y-90 4.11e+03 0.00e+00 l.lle+02 0.00e+00 0.00e+00 2.62e+05 2.68e+05

Y-91 9.14e+05 0.00e+00 2.44e+04 0.00e+00 0.00e+00 2.63e+06 1.84e+05
Y-91m 5.07e-01 0.00e+00 1.84e-02 0.00e+00 O.00e+00 2.81e+03 1.72e+03
Y-92 2.03e+01 O.00e+00 5.81e-01 0.00e+00 0.00e+00 2.39e+04 2.39e+05

Y-93 1.86e+02 O.00e+00 5.11e+00 O.00e+00 0.00e+00 7.44e+04 3.88e+05
Zr-93 7 .66e+05 2.89e+04 2.05e+04 0.00e+00 l.lle+05 2.63e+05 5.44e+03
Zr-95 1.90e+05 4.18e+04 3.70e+04 0.00e+00 5.96e+04 2.23e+06 6.11e+04

Zr-97 1.88e+02 2.72e+01 1.60e+1Ol 0.00e+00 3.88e+01 l.13e+05 3.51e+05
Nb-93m 4.70e+05 1.17e+05 3.85e+04 0.00e+00 1.27e+05 3.85e+05 9.06e+03
Nb-95 2.35e+04 9.18e+03 6.55e+03 0.00e+00 8.62e+03 6.14e+05 3.70e+04

Nb-97 4.29e-01 7.70e-02 3.60e-02 0.00e+00 8.55e-02 3.42e+03 2.78e+04
Mo-93 0.00e+00 1.39e+04 5.00e+02 0.00e+00 3.92e+03 6.29e+05. 1.40e+04
Mo-99 0.00e+00 1.72e+02 4.26e+01 0.00e+00 3.92e+02 1.35e+05 1.27e+05

Tc-101 8.10e-05 8.51e-05 1.08e-03 0.00e+00 1.45e-03 5.85e+02 1.63e+01
Tc-99 4.96e+02 5.51e+02 1.98e+02 0.00e+00 6.48e+03 1.25e+06 2.87e+04
Tc-99m 1.78e-03 3,48e-03 5.77e-02 0.00e+00 5.07e-02 9.51e+02 4.81e+03

Ru-103 2.79e+03 0.00e+00 1.07e+03 o.ooe+oo 7.03e+03 6.62e+05 4.48e+04
Ru-105 1.53e+00 O.00e+00 5.55e-01 0.00e+00 1.34e+00 1.59e+04 9.95e+04
Ru-106 1.36e+05 0.00e+00 1.69e+04 0.00e+00 1.84e+05 1.43e+07 4.29e+05

Rh-105 1.45e+01 7.77e+00 6.62e+00 0.00e+00 3.10e+01 2.89e+04 4.92e+04
Pd-107 0.00e+O0 9.80e+02 9.29e+01 0.00e+00 7.29e+03 1.17e+05 2.69e+03
Pd-109 0.00e+00 5.48e+00 1.83e+00 0.00e+00 2.61e+01 2.28e+04 9.58e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.

UNT-005-01 4 Revision 301 Attachment 7.19 (14 of 54)

233



DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 1.69e+04 1.14e+04 9.14e+03 0.00e+00 2.12e+04 5.48e+06 1.00e+05
Ag-ill 6.70e+02 2.10e+02 1.39e+02 0.00e+00 6.33e+02 2.86e+05 1.10e+05
Cd-ll3m 0.00e+00 1.82e+06 7.84e+04 0.00e+00 1.90e+06 2.57e+06 6.03e+04

Cd-115m 0.00e+00 2.92e+05 1.25e+04. 0.00e+00 2.19e+05 2.17e+06 1.84e+05
Sn-123 4.77e+05 7.92e+03 1.55e+04 8.40e+03 0.00e+00 3.55e+06 1.50e+05
Sn-125 1.83e+04 3.68e+02 1.09e+03 3.81e+02 0.00e+00 8.99e+05 2.65e+05

Sn-126 2.31e+06 3.85e+04 8.73e+04 1.05e+04 O.00e+00 1.12e+07 6.03e+04
Sb-124 5.74e+04 7.40e+02 2:00e+04 1.26e+02 0.00e+00 3.24e+06 1.64e+05
Sb-125 9.84e+04 7.58e+02 2.07e+04 9.10e+01 0.00e+00 2.32e+06 4.03e+04

Sb-126 6.36e+03 9.69e+01 2.28e+03 3.70e+01 O.00e+00 1.06e+06 2.10e+05
Sb-127 5.03e+02 7.73e+00 1.74e+02 5.59e+00 O.00e+00 2.28e+05 1.41e+05
Te-125m 6.73e+03 2.33e+03 9.14e+02 1.92e+03 O.00e+00 4.77e+05 3.38e+04

Te-127 2.77e+00 9.51e-01 6.10e-01 1.96e+00 7.07e+00 l.OOe+04 5.62e+04
Te-127m 2.49e+04 8.55e+03 3.02e+03 6.07e+03 6.36e+04 1.48e+06 7.14e+04
Te-129 9.77e-02 3.50e-02 2.38e-02 7.14e-02 2.57e-01 2.93e+03 2.55e+04

Te-129m 1.92e+04 6;84e+03 3.04e+03 6.33e+03 5.03e+04 1.76e+06 1.82e+05
Te-131 2.17e-02 8.44e-03 6.59e-03 1.70e-02 5.88e-02 2.05e+03 1.33e+03
Te-131m 1.34e+02 5.92e+01 5.07e+01 9.77e+01 4.00e+02 2:.06e+05 3.08e+05

Te-132 4.81e+02 2.72e+02 2.63e+02 3.17e+02 1.77e+03 3.77e+05 1.38e+05
Te-133m l.08e-01 5.59e-02 5.55e-02 8.58e-02 3.74e-01 5.92e+03 1.76e+04
Te-134 5.66e-02 3.26e-02 3.48e-02 4.59e-02 2.11e-01, 4.55e+03 1.80e+03

1-129 3.88e+04 2.37e+04 2.11e+04 1.58e+07 4.00e+04 0.00e+00 7.96e+02
1-130 8.18e+03 1.64e+04 8.44e+03 1.85e+06 2.45e+04 0.00e+00 5.11e+03
1-131 4.81e+04 4.81e+04 2.73e+04 1.62e+07 7.88e+04 0.00e+00 2.84e+03

1-132 2.12e+03 4.07e+03 1.88e+03 1.94e+05 6.25e+03 0.00e+00 3.20e+03
1-133 1.66e+04 2.03e+04 7.70e+03 3.85e+06 3.38e+04 0.00e+00 5.48e+03
1-134 1.17e+03 2.16e+03 9.95e+02 5.07e+04 3.30e+03 0.00e+00 9.55e+02

1-135 4.92e+03 8.73e+03 4.14e+03 7.92e+05 1.34e+04 0.00e+00 4.44e+03
Cs-134 6.51e+05 1.01e+06 2.25e+05 0.00e+00 3.30e+05 1.21e+05 3.85e+03
Cs-134m 2.34e+02 3.30e+02 2.26e+02 0.00e+00 1.83e+02 3.09e+01 2.93e+02

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 2.31e+05 1.53e+05 1.65et04 0.00e+00 5.66e+04 1.93e+04 8.03e+02
Cs-136 6.51e+04 1.71e+05 1.16e+05 0.00e+00 9.55e+04 1.45e+04 4.18e+03
Cs-137 9.06e+05 8.25e+05 1.28e+05 0.00e+00 2.82e+05 1.04e+05 3.62e+03

Cs-138 6.33e+02 8.40e+02 5.55e+02 0.00e+00 6.22e+02 6.81e+01 2. 7 0e+02
Cs-139 4.03e+02 4.26e+02 2.l5e+02 0.00e+00 3.36e+02 3.46e+01 2.68e-02
Ba-139 1.84e+00 9.84e-04 5.36e-02 0.00e+00 8.62e-04 5.77e+03 5.77e+04

Ba-140 7.40e+04 6.48e+01 4.33e+03 0.00e+00 2.11e+01 1.74e+06 1.02e+05
Ba-141 1.96e-01 1.09e-04 6.36e-03 0.00e+00 9.47e-05 2.92e+03 2.75e+02
Ba-142 5.00e-02 3.60e-05 2.79e-03 0.00e+00 2.91e-05 1.64e+03 2.74e+00

La-140 6.44e+02 2.25e+02 7.55e+01 0.00e+00 0.00e+00 1.83e+05 2.26e+05
La-141 8.44e+00 1.96e+00 4.26e-01 0.00e+00 0.00e+00 1.66e+04 1.62e+05
La-142 1.30e-00 4.11e-01 1.29e-01 0.00e+00 0.00e+00 8.70e+03 7.58e+04

Ce-141 3.92e+04 1.95e+04 2.90e+03 0.00e+00 8.55e+03 5.44e+05 5.66e+04
Ce-143 3.66e+02 1.99e+02 2.87e+01 0.00e+00 8.36e+01 1.15e+05 1.27e+05
Ce-144 6.77e+06 2.12e+06 3.61e+05 0.00e+00 1.17e+06 1.20e+07 3.88e+05

Pr-l43 1.85e+04 5.55e+03 9.14e+02 0.00e+00 3.00e+03 4.33e+05 9.73e+04
Pr-144 5.96e-02 1.85e-02 3.00e-03 0.00e+00 9.77e-03 1.57e+03 1.97e+02
Nd-147 1.08e+04 8.73e+03 6.81e+02 0.00e+00 4.81e+03 3.28e+05 8.21e+04

Pm-147 1.30e+06 9.32e+04 5.03e+04 0.0Oe+00 1.65e+05 8.14e+05 2.11e+04
Pm-148 5.96e+03 7 .18e+02 4.62e+02 0.00e+00 1.22e+03 4.59e+05 2.22e+05
Pm-148m I..22e+05 2.42e+04 2.42e+04 0.00e+00 3.60e+04 2.12e+06 I'32e+05

Pm-149 5.44e+02 5.77e+01 3.13e+01 0.00e+00 1.02e+02 8.88e+04 1.08e+05
Pm-151 1.32e+02 1.60e+01 1.04e+01 0.00e+00 2.72e+01 4.59e+04 9.25e+04
Sm-151 1.16e+06 1.76e+05 5.51e+04 0.00e+00 1.81e+05 5.48e+05 1.27e+04

Sm-153 2.68e+02 1.67e+02 1.61e+01 0.00e+00 5.07e+01 5.07e+04 6.92e+04
Eu-152 2.75e+06 5.07e+05 5.96e+05 O.00e+00 2.12e+06 3.33e+06 .4.22e+04
Eu-154 1.01e+07 9.21e+05 8.40e+05 0.00e+00 4.03e+06 6.14e+06 1.10e+05

Eu-155 2.07e+06 1.50e+05 1.18e+05 0.00e+00 5.59e+05 1.03e+06 1.99e+05
Eu-156 2.92e+04 1.57e+04 3.24e+03 0.00e+00 1.01e+04 9.40e+05 1.57e+05
Tb-160 2.88e+05 0.00e+00 3.58e+04 0.00e+00 8.58e+04 1.98e+06 8.44e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 4.96e+06 1.04e+06 8.77e+05 0.00e+00 1.48e+06 4.18e+06 6.03e+04
W-181 9.84e+01 2.41e+01 3.33e+00 0.00e+00 0.00e+00 2.11e+04 9.66e+02
W-185 3.07e+03 7.70e+02 1.08e+02 0.00e+00 0.00e+00 6.88e+05 4.11e+04

W-187 1.63e+01 9.66e+00 4.33e+00 0.00e+00 0.00e+00 4.lle+04 9.l1e+04
Pb-210 2.97e+08 6.84e+07 1.18e+07 0.00e+00 2.33e+08 3.23e+08 5.74e+03
Bi-210 3.64e+03 1.89e+04 2.09e+03 0.00e+00 :2.13e+05 1.37e+07 1.19e+05

Po-210 6.29e+06 1.02e+07 1.51e+06 0.00e+00 !3.27e+07 3.88e+08 1.60e+05
Ra-223 2.85e+06 3.29e+03 5.70e+05 O.00e+00 .8.73e+04 3.14e+08 l.lle+06
Ra-224 3.12e+05 5.66e+02 6.25e+04 o.ooe+oo 1i.50e+04 1.08e+08 1.24e+06

Ra-225 4.74e+06 4.22e+03 9.47e+05 0.00e+00 l1.12e+05 3.60e+08 1.05e+06
Ra-226 8.66e+08 2.83e+G4 7.10e+08 0.00e+00 i7.51e+05 1.44e¥09 1.12e+06
Ra-228 5.51e+08 1.46e+04 6.22e+08 0.00e+00 3.85e+05 1.99e+09 1.90e+05

Ac-225 6.70e+06 6.92e+06 4.48e+05 0.00e+00 7.36e+05 2.73e+08 9.88e+05
Ac-227 1.84e+10 2.98e+09 1.14e+09 0.00e+O0 6.55e+08 2.97e+09 1.93e+05
Th-227 3.42e+06 4.66e+04 9.88e+04 0.00e+00 2.47e+05 4.66e+08 1.29e+06

Th-228 2.98e+09 3.85e+07 1.01e+08 0.00e+00 2.00e+08 1.24e+10 1.33e+06
Th-229 8.07e+10 2.12e+09 1.34e+09 0.00e+00 1.05e+10 4.00e+10 1.85e+05
Th-230 1.22e+10 6.40e+08 3.40e+08 0.00e+00 3115e+09 6.84e+09 1.42e+05

Th-232 1.36e+10 5.44e+08 4.74e+06 0.00e+00 2.69e+09 6.55e+09 1.21e+05
Th-234 2.57e+04 1.14e+03 7.40e+02 0.00e+00 5.99e+03 2.33e+06 2.71e+05
Pa-231 3.19e+10 1.06e+09 1.27e+09 0.00e+00 5.77e+09 7.10e+08 1.69e+05

Pa-233 1.53e+04 2.40e+03 2.68e+03 0.00e+00 8.81e+03 3.61e+05 3.31e+04
U-232 8.10e+08 0.00e+00 5.77e+07 0.00e+00 6.18e+07 2.75e+09 1.60e+05
U-233 1.72e+08 0.00e+00 1.04e+07 0.00e+00 2.82e+07 6.55e+08 1.48e+05
U-234 1.65e+08. 0.--e+00 -.02e+i-07 0.O-e+00 2.76e+07 6.44e+08 1.45e+-05
U-235 1.58e+08 0.00e+00 9.58e+06 0.00e+00 2.59e+07 6.03e+08 1.84e+05
U-236 1.58e+08 0.00e+00 9.80e+06 0.00e+00 2.65e+07 6.18e+08 1.36e+05

U-237 5.81e+02 0.00e+00 1.54e+02 0.00e+00 1.68e+03 1.26e+05 4.77e+04
U-238 1.51e+08 0.00e+00 8.95e+06 0.00e+00 2.42e+O7 5.66e+08 1.30e+05
Np-237 1.01e+10 5.99e+09 4.40e+08 0.00e+00 2.74e+09 6.44e+08 1.87e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 4.66e+03 8.51e+02 7.29e+01 0.00e+00 3.02e+02 1.25e+05 9.25e+04
Np-239 4.66e+02 3.01e+02 2.35e+01 0.00e+00 9.73e+01 5.81e+04 6.40e+04
Pu-238 9.44e+09 5.92e+09 4.48e+08 0.00e+00 1.65e+09 2.25e+09 1.72e+05

Pu-239 1.03e+10 6.22e+09 4.74e+08 0.00e+00 1.77e+09 2.12e+09 1.57e+05
Pu-240 1.03e+10 6.22e+09 4.70e+08 0.00e+00 1.76e+09 2.lle+09 1.60e+05
Pu-241 2.94e+08 6.48e+07 1.08e+07 0.00e+00 4.07e+07 1.87e+06 3.29e+03

Pu-242 9.58e+09 5.99e+09 4.55e+08 0.00e+00 1.70e+09 2.04e+09 1.54e+05
Pu-244 1.12e+10 6.84e+09 5.22e+08 0.00e+00 1.95e+09 2.33e+09 2.29e+05
Am-241 11.10e+10 6.81e+09 4.59e+08 0.00e+00 2.82e+09 7.47e+08 1.75e+05

Am-242m 1.14e+10 6.51e+09 4.70e+08 0.00e+00 2.85e+09 3.01e+08 2.21e+05'
Am-243 1.09e+10 6.59e+09 4.44e+08 O.00e+00 2.75e+09 7.10e+08 2.05e+05
Cm-242 3.51e+08 2.10e+08 1.55e+07 0.00e+00 4.96e+07 4.85e+08 1.87e+05

Cm-243 8.58e+09 5.25e+09 3.68e+08 0.00e+00 1.38e+09 7.77e+08 1.84e+05
Cm-244 7.18e+09 4.37e+09 3.07e+08 0.00e+00 1.13e+09 7.47e+08 1.78e+05
Cm-245 1.13e+10 6.81e+09 4.74e+08 0.00e+00 1.86e+09 7.22e+08 1.66e+05

Cm-246 1.12e+10 6.81e+09 4.74e+08 0.00e+O0 1.86e+09 7.36e+08 1.63e+05
Cm-247 1.09e+10 6.73e+09 4.66e+08 0.00e+00 1.83e+09 7.22e+08 2.15e+05
Cm-248 9.06e+10 5.55e+10 3.85e+09 0.00e+00 1.51e+10 5.96e+09 3.46e+06

Cf-252 8.07e+09 O.00e+00 3.45e+08 0.00e+00 0.00e+00 2.45e+09 6.8le+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE. TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 3.68e+02 3.68e+02 3.68e+02 3.68e+02 3.68e+02 3.68e+02
Be-10 1.33e+06 1.75e+05 3.71e+04 0.00e+00 0.00e+00 2.09e+06 2.42e+04
C-14 2.65e+04 5.31e+03 5.31e+03 5.31e+03 5.31e+03 5.31e+03 5.31e+03

N-13 6.15e+01 6.15e+01 6.15e+01 6.15e+01 6.15e+01 6.15e+01 6.15e+01
F-18 5.49e+03 0.00e+00 4.66e+02 0.00e+00 0.00e+00 0.00e+00 8.54e+02
Na-22 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05

Na-24 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04
P-32 2.03e+06 1.12e+05 7.74e+04 0.00e+00 0.00e+00 0.00e+00 1.61e+04
Ca-41 1.05e+05 0.00e+00 1.14e+04 0.O0e+00 0.00e+00 9.72e+07 4.14e+02

Sc-46 5.25e+05 7.57e+05 2.37e+05 0.00e+00 4.98e+05 0.00e+00 3.07e+04
Cr-51 0.00e+00 0.00e+00 8.95e+01 5.75e+01 1.32e+01 1.28e+04 3.57e+02
Mn-54 0.00e+00 2.53e+04 4.98e+03 0.00e+00 4.98e+03 1.00e+06 7.06e+03

Mn-56 0.00e+00 1.54e+00 2.21e-01 0.00e+00 1.10e+00 1.25e+04 7.17e+04
Fe-55 1.97e+04 1.17e+04 3.33e+03 0.00e+00 0.00e+00 8.69e+04 1.09e+03
Fe-59 1.36e+04 2.35e+04 9.48e+03 0.00e+00 0.00e+00 1.Ole+06* 2.48e+04

Co-57 0.00e+00 6.51e+02 6.41e+02 0.00e+00 0.00e+00 3.79e+05 4.86e+03
Co-58 0.00e+00 1.22e+03 1.82e+03 0.00e+00 0.00e+00 7.77e+05 1.lle+04
Co-60 0.00e+00 8.02e+03 1.18e+04 0.00e+00 0.00e+00 4.51e+06 3.19e+04

Ni-59 2.53e+04 7.62e+03 4.34e+03 0.00e+00 O.00e+00 7.67e+04 B.88e+02
Ni-63 3.39e+05 2.04e+04 1.16e+04 0.00e+00 0.00e+00 2.09e+05 2.42e+03
Ni-65 2.39e+00 2.84e-01 1.23e-01 0.00e+00 0.00e+00 8.12e+03 5.01e+04

Cu-64 0.00e+00 1.88e+00 7.74e-01 0.00e+00 3.98e+00 9.30e+03 1.50e+04
Zn-.65 1.93e+04 6.26e+04 3.lle+04 0.00e+00 3.25e+04 6.47e+05 5.14e+04
Zn-69 5.39e-02 9.67e-02 7.18e-03 0.00e+00 4.02e-02 1.47e+03 1.32e+04

Zn-69m 1.26e+01 2.58e+01 2.34e+00 0.00e+00 1.04e+01 2.67e+04 4.09e+04
Se-79 0.00e+00 3.15e+03 5.88e+02 O.00e+00 3.46e+03 4.19e+05 4.84e+03
Br-82 0.00e+00 0.00e+00 1.33e+04 0.00e+00 6.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+60 0.00e+00 3.81e+02 0.00e+00 b.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 4.00e+02 O.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 2.04e+01 0.00e+00 0.00e+00 O.00e+00 0.00e+00

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.90e+05 8.82e+04 0.00e+00 0.00e+00 0.00e+00 3.04e+03
Rb-87 0.00e+00 9.95e+04 3.70e+04 0.00e+00 0.00e+00 0.00e+00 4.19e+02
Rb-88 0.00e+00 5.57e+02 2.87e+02 O.00e+00 0.00e+0o 0.00e+00 3.39e+02

Rb-89 0.00e+00 3.21e+02 2.06e+02 0.00e+00 0.00e+00 0.00e+00 6.82e+01
Sr-89 3.98e+05 0.00e+00 1.14e+04 0.00e+00 0.00e+00 2.03e+06 6.40e+04
Sr-90 1.55e+07 O.00e+00 3.12e+05 0.00e+00 0.00e+00 1.12e+07 1.31e+05

Sr-91 9.56e+01 O.00e+00 3.46e+00 0.O0e+00 0.00e+O0 5.26e+04 7.34e+04
Sr-92 1.05e+01 0.00e+00 3.91e-01 0.O0e+00 0.00e+00 2.38e+04 1.40e+05
Y-90 3.29e+03 0.00e+00 8.82e+01 0.00e+00 0.00e+O0 2.69e+05 1.04e+05

Y-91 5.88e+05 0.00e+00 1.57e+04 0.00e+00 O.00e+00 2.45e+06 7.03e+04
Y-91m 4.07e-01 0.00e+O0 1.39e-02 O.00e+00 0.00e+00 2.79e+03 2.35e+03
Y-92 1.64e+01 0.00e+00 4.6le-01 0.00e+00 0.00e+00 2.45e+04 1.27e+05

Y-93 1.50e+02 0.00e+00 4.07e+00 0.00e+00 0.00e+00 7.64e-+04 1.67e+05
Zr-93 3.14e+05 1.33e+04 8.65e+03 0.00e+00 4.47e+04 1.92e+05 2.07e+03
Zr-95 1.15e+05 2.79e+04 2.03e+04 0.00e+00 3.11e+04 1.75e+06 2.17e+04

Zr-97 1.50e+02 2.56e+01 1.17e+01 0.00e+00 2.59e+01 1.10e+05 1.40e+05
Nb-93m 1.93e+05 5.03e+04 1.61e+04 0.00e+00 5.15e+04 2.93e+05 3.46e+03
Nb-95 1.57e+04 6.43e+03 3.78e+03 0.00e+00 4.72e+03 4.79e+05 1.27e+04

Nb-97 3.42e-01 7.29e-02 2.63e-02 0.00e+00 5.70e-02 3.32e+03 2.69e+04
Mo-93 0.00e+00 9.04e+03 3.lle+02 0.00e+00 2.16e+03 4.76e+05 5.26e+03
Mo-99 0.00e+00 1.65e+02 3.23e+01, o.ooe+oo 2.65e+02 1.35e+05 4.87e+04

Tc-101 6.51e-05 8.23e-05 8.12e-04 0.00e+00 9.79e-04 5.84e+02 8.44e+02
Tc-99 2.93e+02 3.75e+02 1.24e+02 0.00e+00 3.49e+03 9.48e+05 1.09e+04
Tc-99m 1.40e-03 2.88e-03 3.72e-02 0.00e+00 3.11e-02 8.lle+02 2.03e+03

Ru-103 2.02e+03 0.00e+00 6.79e+02 0.00e+00 4*24e+03 5.52e+05 1.61e+04
Ru-105 1.22e+00 0.00e+00 4.10e-01 0o.00e+00 8.99e-01 1.57e+04 4.84e+04
Ru-106 8.68e+04 0.00e+00 1.09e+04 o.ooe+oo 1.0 7 e+05 1.16e+07 1.64e+05

Rh-105 1.16e+01 7.57e+00 5.08e+00 0.00e+00 2.10e+01 2.91e+04 1.92e+04
Pd-107 0.O0e+00 6.89e+02 5.75e+01 0.00e+00 3.85e+03 8.88e+04 1.03e+03
Pd-109 0.00e+00 5.49e+00 1.47e+00 0.00e+00 1.79e+01 2.35e+04 3.99e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.

UNT-005-01 4 Revision 301 Attachment 7.19 (20 of 54)

239



DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 9.98e+03 7.22e+03 5.00e+03 0.00e+00 1.09e+04 3.67e+06 3.30e+04
Ag-ill 5.25e+02 2..03e+02 1.08e+02 0.00e+00 4.27e+02 2.88e+05 4.23e+04
Cd-ll3m 0.00e+00 9.34e+05 3.70e+.04 0.00e+00 8.12e+05 1.96e+06 2.31e+04

Cd-ll5m 0.00e+00 2.42e+05 8.67e+03 0.00e+00 1.32e+05 2.06e+06 7.03e+04
Sn-123 2.93e+05 5.89e+03 1.02e+04 5.98e+03 0.00e+00 3.l1e+06 5.71e+04
Sn-125 1.41e+04 3.51e+02 8.40e+02 3.46e+02 0.00e+00 9.00e+05 1.02e+05,

Sn-126 1.16e+06 2.02e+04 4.93e+04 5.38e+03 O.00e+00 6.90e+06 2.31e+04
Sb-124 3.79e+04 5.56e+02 1.20e+04 1.01e+02 0.00e+00 2.65e+06 5.91e+04
Sb-125 5.17e+04 4.77e+02 1.09e+04 6.23e+01 0.00e+O0 1.64e+06 1.47e+04

Sb-126 4.31e+03 8.41e+01 1.55e+03 3.29e+01 0.00e+O0 9.63e+05 7.46e+04
Sb-127 3.95e+02 7.06e+00 1.23e+02 5.04e+00 0.00e+00 2.16e+05 5.29e+04
Te-125m 4.76e+03 1.99e+03 6.58e+02 1.62e+03 0.00e+00 4.47e+05 1.29e+04

Te-127 2.23e+00 9.53e-01 4.89e-01 1.85e+00 4.86e+00 1.03e+04 2.44e+04
Te-127m 1.67e+04 6.90e+03 2.07e+03 4.87e+03 3.75e+04 1.31e+06 2.73e+04
Te-129 7.88e-02 3.47e-02 1.8Be-02 6.75e-02 1.75e-01 3.00e+03 2.63e+04

Te-129m 1.41e+04 6.09e+03 2.23e+03 5.47e+03 3.18e+04 1.68e+06 6.90e+04
Te-131 1.74e-02 8.22e-03 5.00e-03 1.58e-02 3.99e-02 2.06e+03 8.22e+03
Te-131m 1.07e+02 5.50e+01 3.63e+01 8.93e+01 2.65e+02 1.99e+05 1.19e+05

Te-132 3.72e+02 2.37e+02 1.76e+02 2.79e+02 1.03e+03 3.40e+05 4.41e+04
Te-133m 8.58e-02 5.03e-02 3.84e-02 7.73e-02 2.41e-01 5.49e+03 2.23e+04
Te-134 4.45e-02 2.86e-02 2.35e-02 4.07e-02 1.34e-01 4.10e+03 3.54e+03

1-129 3.02e+04 2.23e+04 1.62e+04 1.46e+07 2.63e+04 0 O0e+00 2.97e+02
1-130 6.36e+03 1.39e+04 5.57e+03 1.60e+06 1.53e+04 0 00e+00 1.99e+03
1-131 3.79e+04 4.44e+04 1.96e+04 1.48e+07 5.18e+04 0.00e+00 1.06e+03

1-132 1.69e+03 3.54e+03 1.26e+03 1.69e+05 3.95e+03 0.00e+00 1.90e+03
1-133 1.32e+04 1.92e+04 5.60e+03 3.56e+06 2.24e+04 0.00e+00 2.16e+03
1-134 9.21e+02 1.88e+03 6.65e+02 4.45e+04 2.09e+03 0.00e+00 1.29e+03

1-135 3.86e+03 7.60e+03 2.77e+03 6.96e+05 8.47e+03 0.00e+00 1.83e+03
Cs-134 3.96e+05 7.03e+05 7.45e+04 0.00e+00 1.90e+05 7.97e+04 1.33e+03
Cs-134m 1.85e+02 2.94e+02 1.55e+02 0.00e+00 1.19e+02 2.80e+01 1.62e+02

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors, for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.40e+05 1.21e+05 6.62e+03 0.00e+00 3.61e+04 1.41e+04 3.05e+02
Cs-136 4.83e+04 1.35e+05 5.29e+04 0.00e+00 5,64e+04 1.18e+04 1.43e+03
Cs-137 5.49e+05 6.12e+05 4.55e+04 0.00e+00 1.72e+05 7.13e+04 1.33e+03

Cs-138 5.05e+02 7.81e+02 3.98e+02 0.00e+O0 4.10e+02 6.54e+Gl 8.76e+02
Cs-139 3.25e+02' 4.24e+02 1.71e+02 0.00e+00 2.31e+02 3.54e+01 1.86e+01
Ba-139 1.48e+00 9.84e-04 4.30e-02 0.O0e+00 5.92e-04 5.95e+03 5.10e+04

Ba-140 5.60e+04 5.60e+01 2.90e+03 0.00e+00 1.34e+01 1.60e+06 3.84e+04
Ba-141 1.57e-01 1.08e-04 4.97e-03 0.00e+00 6.50e-05 2.97e+03 4..75e+03
Ba-142 3.98e-02 3.30e-05 1.96e-03 O.00e+00 1.90e-05 1.55e+03 6.93e+02

La-140 5.05e+02 2.00e+02 5.15e+01 0.00e+00 0.00e+00 1.68e+05 8.48e+04
La-141 6.79e+00 1.96e+00 3.43e-01 0.00e+00 0.00e+00 1.71e+04 8.34e+04
La-142 1.03e+00 3.77e-01 9.04e-02 0.00e+00 0.00e+00 8.22e+03 5.95e+04

Ce-141 2.77e+04 1.67e+04 1.99e+03 0.00e+00 5.25e+03 5.17e+05 2.16e+04
Ce-143 2.93e+02 1.93e+02 2.21e+01 0.00e+00 5.64e+01 1.16e+05 4.97e+04
Ce-144 3.19e+06 1.21e+06 1.76e+05 0.00e+00 5.38e+05 9.84e+06 1.48e+05

Pr-143 1.40e+04 5.24e+03 6.99e+02 0.00e+00 1.97e+03 4.33e+05 3.72e+04
Pr-144 4.79e-02 1.85e-02 2.41e-03 0.00e+00 6.72e-03 1.61e+03 4.28e+03
Nd-147 7.94e+03 8.13e+03 5.00e+02 0.00e+00 3.15e+03 3.22e+05 3.12e+04

Pm-147 5.47e+05 4.30e+04 2.18e+04' 0.00e+00 6.90e+04 6.37e+05 8.05e+03
Pm-148 4.68e+03 6.75e+02 3.42e+02 0.00e+00 8.06e+02 4.48e+05 8.46e+04
Pm-148m 7.00e+04 1.74e+04 1.39e+04 0.00e+00 2.03e+04 1.71e+06 4.72e+04

Pm-149 4.34e+02 5. 7 1e+01 2.49e+01 .0.00e+00 6.94e+01 9.10e+04 4.21e+04
Pm-151 1.05e+02 1.54e+01 7.77e+00 O.00e+O0 1.82e+01 4.55e+04 3.61e+04
Sm-151 4.73e+05 9.03e+04 2.28e+04 0.00e+00 7.34e+04 4.17e+05 4.84e+03

Sm-15.3 2.14e+02 1.65e+02 1.27e+01 0.00e+00. 3.46e+01 5.18e+04 2.70e+04
Eu-152 1.10e+06 2.48e+05 2.41e+05 0.00e+00' 8.32e+05 2.07e+06 1.38e+04
Eu-154 4.14e+06 4.84e+05 3.43e+05 0.00e+00 1.60e+06 4.27e+06 3.98e+04

Eu-155 8.36e+05 8.01e+04 4.84e+04 0.00e+00 2.21e+05 7.28e+05 7.27e+04
Eu-156 2.18e+04 1.34e+04 2.16e+03 0.00e+00 6.27e+03 8.57e+05 5.80e+04
Tb-160 1.57e+05 0.00e+00 1.96e+04 0.00e+00 4.48e+04 1.55e+06 3.00e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.03e+06 4.30e+05 3.51e+05 0.00e+00 5.91e+05 2.87e+06 2.31e+04
W-181 6.80e+01 2.04e+01 2.34e+00' 0.00e+00 0.00e+00 1.86e+04 3.68e+02
W-185 2.20e+03 6.76e+02 7.81e+01 0.00e+00 0.00e+00 6.27e+05 1.57e+04

W-187 1.30e+01 9.02e+0O 3.12e+00 0.00e+00 0.00e+00 3.96e+04 3.56e+04
Pb-210 1.21e+08 2.83e+07 4.80e+06 0.00e+00 9.59e+07 2.46e+08 2.20e+03
Bi-210 2.88e+03 1.86e+04 1.65e+03 0.00e+00 1.44e+05 1.39e+07 4.58e+04

Po-210 4.17e+06 7.88e+06 9.97e+05 0.00e+00 1.82e+07 3.36e+08 6.10e+04
Ra-223 2.18e+06 3.16e+03 4.37e+05 .0.00e+00 5.82e+04 3.15e+08 4.26e+05
Ra-224 2.48e+05 5.60e+02 4.96e+04 0.00e+00 1.02e+04 l.lle+08 4.79e+05

Ra-225 3.60e+06 4.03e+03 7.18e+05 0.00e+0O 7.43e+04 3.60e+08 4.02e+05
Ra-226 3.47e+08 2.04e+04 2.87e+08 0.00e+00 4.12e+05 1.10e+09 4.27e+05
Ra-228 2.24e+08 1.07e+04 2.52e+08 0.00e+00 2.14e+05 1.53e+09 7.27e+04

Ac-225 5.17e+06 6.61e+06 3.47e+05 0.00e+00 4.89e+05 2.74e+08 3.79e+05
Ac-227 7.41e+09 1.23e+09 4.59e+08 0.00e+00 2.60e+08 2.27e+09 7.38e+04
Th-227 2.55e+06 4.24e+04 7.34e+04 0.00e+00 1.58e+05 4.58e+08 4.94e+05

Th-228 1.18e+09 1.54e+07 4.00e+07 0.00e+00 7.85e+07 6.51e+09 5.07e+05
Th-229 3.19e+10 8.32e+08 5.33e+08 0.00e+00 ;1.30e+09 1.78e+10 7.03e+04
Th-230 4.84e+09 2.51e+08 1.35e+08 0.00e+00 :1.23e+09 3.05e+09 5.42e+04

Th-232 5.40e+09 2.14e+08 3.21d+06 O.O0e+00 *1.06e+09 2.93e+09 4.*61e+04
Th-234 1.86e+04 1.00e+03 5.38e+02 0.00e+00 3.78e+03 2.27e+06 1.04e+05
Pa-231 1.27e+10 4.20e+0.8 5.07e+08 0.00e+00 2.27e+09 5.39e+08 6.45e+04

Pa-233 9.58e+03 1.85e+03 1.67e+03 0.00e+00 5.15e+03 3.07e+05 1.27e+04
U-232 3.60e+0B 0.00e+00 2.98e+07 0.00e+00 3.36e+07 2.09e+09 6.10e+04
U-233 7.62e+07 0.00e+00 5.36e+06 0.00e+00 1.53e+07 4.98e+08 5.64e+04

U-234 7.31e+07 0.00e+00 5.25e+06 0.00e+00 1.50e+07 4.89e+08 5.53e+04
U-235 7.01e+07 0.00e+O0 4.93e+06 0.00e+00 1.41e+07 4.59e+08 7.03e+04
U-236 7.01e+07 0.00e+00 5.04e+06 0.00e+00 1.44e+07 4.69e+08 5.19e+04

U-237 4.55e+02 0.00e+00 1.21e+02 0.00e+00 1.13e+03 1.28e+05 1.83e+04
U-238 /6.71e+07 0.00e+06 4.61e+06 0.00e+00 1.32e+07 4.28e+08 4.96e+04
Np-237 4.03e+09 2.39e+09 1.76e+08 0.00e+00 I .08e+09 4.89e+08 7.14e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P.

Pi factors for Infant, age group by nuclide.
Waterford Steam Electric Station
Pathway Inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.74e+03 8.47e+02 5.82e+01 0.00e+00 2.06e+02 1.29e+05 3.61e+04
Np-239 3.71e+02 2.98e+02 1.88e+01 0.00e+00 6.62e+01 5.95e+04 2.49e+04
Pu-238 3.77e+09 2.35e+09 1.78e+08 0.00e+00 6.50e+08 1.26e+09 6.57e+04

Pu-239 4.10e+09 2.46e+09 1.88e+08 0.00e+00 6.93e+08 1.19e+09 5.99e+04
Pu-240 4.10e+09 2.45e+09 I.ý8e+08 0.00e+00 6.92e+08 1.19e+09 6.10e+04
Pu-241 1.18e+08 2.59e+07 4.35e+.06 0.00e+00 1.61e+07 1.07e+06 1.26e+03

Pu-242 3.81e+09 2.37e+09 1.81e+08 0.00e+00 6.68e+08 1.14e+09 5.88e+04
Pu-244 4.44e+09 2.72e+09 2.07e+08 0.00e+00 7.64e+08 1.31e+09 8.76e+04
Am-241 4.41e+09 2.73e+09 1.83e+08 0.00e+00 l.lle+09 5.68e+08 6.69e+04

Am-242m 4.55e+09 2.60e+09 1.89e+08 0.00e+00 1.12e+09 2.30e+08 8.41e+04
Am-243 4.34e+09 2.63e+09 1.78e+08 0.00e+00 1.08e+09 5.39e+08 7.84e+04
Cm-242 1.79e+08 1.21e+08 7.98e+06 0.00e+00 2.37e+07 4.16e+08 7.14e+04

Cm-243 3.46e+09 2.13e+09 1.48e+08 0.00e+00 5.47e+08 5.94e+08 7.03e+04
Cm-244 2.90e+09 1.78e+09 1.24e+08 0.00e+00 4.49e+08 5.71e+08 6.80e+04
Cm-245 4.51e+09 2.74e+09 1.90e+08 0.00e+00 7.32e+08 5.49e+08 6.34e+04

Cm-246 4.48e+09 2.74e+09 1.90e+08 0.00e+00 7.32e+08 5.59e+08 6.23e+04
Cm-247 4.35e+09 2.70e+09 1.86e+08 0.00e+00 7.21e+08 5.49e+08 8.19e+04
Cm-248 3.61e+10 2.23e+I0 1.54e+09 0.00e+00 5.94e+09 4.52e+09 1.32e+06

Cf-252 3.32e+09 0.00e+00 1.41e+08 0.00e+00 0.00e+00 1.92e+09 2.59e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter#
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid. Kidney Lung GI-LLI

H-3 0.00e+00 4.35e+02 4.35e+02 4.35e+02 4.35e+02 4.35e+02 4.35e+02
Be-10 2.46e+06 3.79e+05 6.14e+04 0.00e+00 2.87e+05 0.00e+00 2.07e+07
C-14 2.63e+08 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07

N-13 0..0e+O0 00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+0O 0.00e+00
F-18 4.65e-03 0.00e+00 5.15e-04 0.00e+00 0.00e+00 0.00e+00 1.38e-04
Na-22 5.29e+09 5.29e+09 5.29e+09 5.29e+09 5.29e+09 5.29e+09 5.29e+09

Na-24 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06
P-32 1.71e+10 1.06e+09. 6.61e+08 0.00e+00 0,00e+O0 0.60e+00 1.92e+09
Ca-41 1.14e+10 0.00e+00 1.24e+09 0.00e+00 0.00e+00 O.00e+00 1.14e+07

Sc-46 1.79e+02 3.48e+02 1.01e+02 0.00e+00 3.25e+02 0.00e+00 1.70e+06
Cr-51 0.00e+00 0.00e+00 2.86e+04 1.71e+04 6.30e+03 3.79e+04 7.19e+06
Mn-54 0.00e+O0 8.41e+06 1.61e+06 0.00e+00 2.50e+06 0.00e+00 2.58e+07

Mn-56 0.00e+00 4.15e-03 7.37e-04 0.00e+00 5.27e-03 0.00e+00 1.33e-01
Fe-55 2.51e+07 1.73e+07 4.05e+06 0.00e+00 0.00e+00 9.68e+06 9.95e+06
Fe-59 2.97e+07 6.98e+07 2.68e+07 0.00e+00 0.00e+00 1.95e+07 2.33e+08

Co-57 0.00e+00 1.28e+06 2.13e+06 0.00e+00 0.00e+00 0.00e+00 3.25e+07
Co-58 0.00e+00 4.71e+06 1.06e+07 0.00e+00 0.00e+00 0.00e400 9.55e+07
Co-60 0.00e+00 1.64e+07 3.62e+07 0.00e+00 O.00e+00 0.00e+00 3.08e+08

Ni-59 5.05e+08 1.73e+08 8.44e+07 0.00e+00 0.00e+00 0.00e+00 3.57e+07
Ni-63 6.73e+09 4.66e+08 2.26e+08 0.00e+00 0.00e+00 0.00e+00 9.73e+07
Ni-65 3.76e-01 4.88e-02 2.23e-02 0.00e+00 0.00e+00 0.00e+00 1.24e+00

Cu-64 0.00e+00 2.39e+04 1.12e+04 0.00e+00 6.03e+04 0.00e+00 2.04e+06
Zn-65 1.37e+09 4.37e+09 1.97e+09 0.00e+00 2.92e+09 0.00e+00 2.75e+09
Zn-69 2.18e-12 4.17e-12 2.90e-13 O.06e+00 2.71e-12 0.00e+00 6.26e-13

Zn-69m 1.81e+05 4.35e+05 3.98e+04 0.00e+00 2.64e+05 0.00e+00 2.66e+07
Se-79 0.00e+00 9.15e+08 1.53e+08 O.00e+00 1.58e+09 0.00e+00 1.87e+08
Br-82 0.00e+00 0.00e+00 3.23e+07 0.00e+00 0.00e+00 0.00e+00 3.70e+07

Br-83 0.00e+00 0.00e÷00 9.87e-02 0.00e+00 0.00e+00 0.00e+00 1.42e-01
Br-84 0.00e+00 0.00e+00 1.73e-23 0.00e+00 6.00e+00 ,0.00e+00 1.36e-28
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.59e+09 1.21e+09 0.00e+O0 0.00e+00 0.00e+00 5.12e+08
Rb-87 0.G0e+00 2.85e+09 9.92e+08 0.00e+00 0.00e+00 0.00e+00 1.34e+08
Rb-8B 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00
Sr-89 1.45e+09 0.00e+00 4.16e+07 0.00e+00 0.00e+00 0.00e+00 2.33e+08
Sr-90 5.38e+10 o.ooe+oo 1.08e+09 0.00e+00 o.00e+00 o.ooe+00 1.35e+09

Sr-91 2.90e+04 o.0oe+0o 1.17e+03 0.00e+00 0.00e+00 0.00e+00 1.38e+05
Sr-92 4.95e-01 0.00e+OO 2.14e-02 o.OOe+00 0.00e+00 o.00e+00 9.81e+00
Y-90 7.09e+01 o.00e+00 1.90e+00 o.00e+00 0.00e+OO 0.00e+OO 7.52e+05

Y-91 8.59e+03 o.ooe+o0 2.30e+02 o.ooe+oo 0.00e+00 0.00e+00 4.73e+06
Y-91m 6.27e-20 o.00e+OO 2.43e-21 0.00e+O0 0.00e+bo 0.00e+00 1.84e-19
Y-92 5.64e-05 0.00e+00 1.65e-06 0.00e+OO 0.00e+OO 0.00e+00 9.88e-01

Y-93 2.24e-01 0.00e+OO 6.19e-03 o.00e+00 0.00e+00 o.00e+00 7.11e+03
Zr-93 1.62e+03 9.04e+01 4.21e+01 o.ooe+O0 3.43e+02 0.00e+O0 9.39e+04
Zr-95 9.43e+02 3.03e+02 2.05e+02 o.00e+OO 4.75e+02 o.00e+00 9.59e+05

Zr-97 4.34e-01 8.76e-02 4.01e-02 0.00e+OO 1.32e-01 o.00e+00 2.71e+04
Nb-93m 4.91e+05 1.60e+05 3.95e+04 0.00e+O0 1.84e+05 O.00e+00 7.40e+07
Nb-95 8.26e+04 4.59e+04 2.47e+04 0.00e+00 4.54e+04 0.00e+00 2.79e+08

Nb-97 6.58e-12 1.66e-12 6.07e-13 0.00e+00 1.94e-12 O.00e+00 6.14e-09
Mo-93 0.00e+00 4.35e+08 1.18e+07 0.00e+00 1.23e+08 0.00e+00 7:07e+07
Mo-99 0.00e+00 2.48e+07 4.72e+06 0.00e+00 5.61e+07 0.00e+00 5.74e+07

Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 2.42e+07 3.59e+07 9.70e+06 0.00e+00 4.52e+08 3.05e+06 1.17e+09
Tc-99m 3.34e+00 9.44e+00 1.20e+02 0.00e+00 1.43e+02 4.63e+00 5.59e+03

Ru-103 1.02e+03 0.00e+00 4.39e+02 O.00e+00 3.89e+03 0.00e+00 1.19e+05
Ru-105 8.64e-04 0.00e+00 3.41e-04 0.00e+00 .1.12e-02 0.00e+00 5.29e-01
Ru-106 2.04e+04 0.00e+00 2.58e+03 0.00e+00 3.94e+04 0.00e+00 1.32e+06

Rh-105 3.46e+05 2.53e+05 1.67e+05 0.00e+00 1.08e+06 O.dOe+00 4.03e+07
Pd-107 0.00e+00 1,14e+07 7 .26e+05 0.00e+00 1.02e+08 0.00e+00 7.04e+07
Pd-109 0.00e+00 4.49e+04 1.Ole+04 O.00e+O0 2.56e+05 O.00e+00 4.98e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-il0m 5.82e+07 5.39e+07 3.20e+07 0.00e+00 1.06e+08 0.00e+00 2.20e+10
Ag-ill 6.47e+06 2.71e+06 1.35e+06 0.00e+00 8.74e+06 0.00e+00 4.97e+09
Cd-113m 0.00e+GO 2.94e+06 9.43e+04 0.00e+00 3.24e+06 0.00e+00 2.37e+07

Cd-115m 0.00e+00 1.26e+06 4.02e+04 0.00e+00 9.99e+05 0.00e+00 5.30e+07
Sn-123 5.36e+08 8.88e+06 1.31e+07 7.55e+06 0.00e+00 0.00e+00 1.09e+09
Sn-125 5.68e+07 1.14e+06 2.58e+06 9.47e+05 0.00e+00 0.00e+00 7.09e+08

Sn-126 1.63e+09 3.23e+07 4.64e+07 9.51e+06 0.00e+00 0.00e+00 4.69e+08
Sb-124 2.57e+07 4.86e+05 1.02e+07 6.24e+04 0.00e+00 2.00e+07 7.31e+08
Sb-125 2.04e+07 2.28e+05 4.86e+06 2.08e+04 0.00e+00 1.58e+07 2.25e+08

Sb-126 5.63e+06 1.15e+05 2.03e+06 3.45e+04 o.ooe+00 3.45e+06 4.60e+08
Sb-127 4.53e+05 9.93e+03 1.74e+05 5.45e+03 0.00e+00 2.69e+05 1.04e+08
Te-125m 1.63e+07 5.90e+06 2.18e+06 4.90e+06 6.63e+07 0.00e+00 6.50e+07

Te-127 6.56e+02 2.35e+02 1.42e+02 4.86e+02 2.67e+03 0.00e+00 5.17e+04
Te-127m 4.58e+07 1.64e+07 5.58e+06 1.17e+07 1.86e+08 0.00e+00 '1.53e+08
Te-129 2.92e-10 1.10e-10 7.1le-ll 2.24e-10 1.23e-09 0.ooe+00 2.20e-I0

Te-129m 6.02e+07 2.25e+07 9.53e+06 2.07e+07 2.51e+08 0.00e+00 3.03e+08
Te-131 3.95e-33 1.65e-33 1.25e-33 3.25e-33 1.73e-32 0.00e+00 5.60e-34
Te-131m 3.62e+05 1.77e+05 1.47e+05 2.80e+05 1.79e+06 0.00e+00 1.76e+07

Te-132 2.40e+06 1.55e+06 1.46e+06 1.72e+06 1.50e+07 0.00e+00 7.35e+07
Te-133m 2.19e-13 1.28e-13 1.24e-13 1.86e-13 1.27e-12 0.00e+00 4.40e-14
Te-134 9.41e-19 6.16e-19 3.78e-19 8.22e-19 5.95e-18 0.00e+00 1.04e-21

1-129 7.58e+08 6.51e+08 2.14e+09 1.68e+12 1.40e+09 0.00e+00 1.03e+08
1-130 4.21e+05 1.24e+06 4.90e+05 1.05e+08 1.94e+06 0.00e+00 1.07e+06
1-131 2.96e+08 4.24e+08 2.43e+08 1.39e+i1 7.26e+08 0.00e+00 1.12e+08

1-132 1.67e-01 4.47e-01 1.56e-01 1.56e+01 7.12e-01 0.00e+00 8.39e-02
1-133 3.88e+06 6.74e+06. 2.06e+06 9.91e+08 1.18e+07 0.00e+00' 6.06e+06.
1-134 2.11e-12 5.72e-12 2.05e-12 9.92e-11 9.10e-12 0.00e+00 4.99e-15

1-135 1.29e+04 3.38e+04 1.25e+04 2.23e+06 5.42e+04 0.00e+00 3.82e+04
Cs-134 5.65e+09 1.34e+10 1.10e+10 0.00e+00 4.35e+09 1.44e+09 2.35e+08
Cs-134m 1.76e-01 3.70e-01 1.89e-01 0.00e+00 2.01e-01 3.16e-02 1.31e-01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose ConversionFactors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.81e+09 1.67e+09 7.41e+08 0.00e+00 6.32e+08 1.89e+08 3.90e+07
Cs-136 2.63e+08 1.04e+09 7.48e+08 0.00e+00 5.78e+08 7.93e+07 1.18e+08
Cs-137 7.38e+09 1.01e+lO 6.61e+09 0.00e+00 3.43e+09 1.14e+09 1.95e+08

Cs-138 9.72e-24 1.92e-23 9.50e-24 0'00e+00 1.41e-23 1.39e-24 8.18e-29
Cs-139 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 4.54e-08 3.24e-11 1.33e-09 0.00e+0O 3.03e-11 1.84e-11 8.06e-08

Ba-140 .2.69e+07 3.38e+04 1.76e+06 0.00e+00 1.15e+04 1.93e+04 5.54e+07
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.O0e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e00

La-140 4.52e+00 2.28e+00 6.01e-01 0.00e+00 0.00e+OQ 0.00e+00 1.67e+05
La-141 3.00e-05 9.31e-06 1.52e-06 0.00e+00 0.00e+00 0.00e+00 i.lle+00
La-142 1.90e-ll 8.66e-12 2.16e-12 0.00e+00 0.00e+00 0.00e+00 6.32e-08

Ce-141 4.84e+03 3.28e+03 3.72e+02 0.00e+00 1.52e+03 0.00e+00 1.25e+07.
Ce-143 4.16e+01 3.08e+04 3.40e+00 0.00e+00 1.35e+01 0.00e+00 1.15e+06
Ce-144 3.58e+05 1.50e+05 1.92e+04 0.00e+00 8.87e+04 0.00e+00 1.21e+08

Pr-143 1.58e+02 6.33e+01 7.83e+00 0.00e+00 3.66e+01 o.00e+oo 6.92e+05
Pr-144 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+O0 O.00e+0O 0.00e+00
Nd-147 9.42e+01 1.09e+02 6.51e+00 0.00e+00 6.36e+01 0.00e+00 5.22e+05

Pm-147 2.87e+03 2.70e+02 1.09e+02 0.O0e+00 5.10e+02 0.00e+00 3.40e+05
Pm-148 5.93e+01 9.85e+00 4.96e+00 0.00e+00 1.86e+01 0.00e+00 7.74e+05
Pm-148m 8.57e+02 2.22e+02 1.70e+02 0.00e+00 3.35e+02 0.00e+00 1.88e+06

Pm-149 4.28e+00 6.05e-01 2.47e-01 0.00e+00 1.14e+00 0.00e+00 1.13e÷05
Pm-151 6.47e-01 1.09e-Ol 5.48e-02 0.00e+00 1.9 4 e-01 0.00e+00 2.99e+04
Sm-151 2.67e+03 4.60e+02 1.10e+02 0.00e+O0 5.14e+02 O.00e+OO 2.03e+05

Sm-153 1.99e+00 1.66e+00 1.21e-01 O.00e+00 5.36e-01 0.00e+00 5.92e+04
Eu-152 7.51e+03 1.71e+03 1.50e+03 0.00e+00 1.06e+04 0.00e+00 9.86e+05
Eu-154 2.38e+04 2.92e+03 2.08e+03 0.00e+00 1.40e+04 0.00e+00 2.12e+06

Eu-155 3.25e+03 4.61e+02 2.97e+02 0.00e+00 2.13e+03 O.00e+00 3.62e+05
Eu-156 2.52e+02 1.95e+02 3.14e+01 0.00e+00 1.30e+02 0.00e+00 1.33e+06
Tb-160 1.49e+03 0.00e+00 1.86e+02 0.00e+00 6.16e+02 0.00e+00 1.37e+06

Conversion factors are in'units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.04e+04 3.26e+03 2.47e+03 0.00e+00 4.87e+03 0.00e+00 9.89e+05
W-181 3.39e+04 l.lle+04 1.18e+03 0.00e+00 0.00e+00 0.00e+00 1.26e+06
W-185 1.29e+06 4.32e+05 4.54e+04 0.00e+00 0.00e+00 0.00e+00 4.99e+07

W-187 6.52e+03 5.45e+03 1.91e+03 0.00e+00 0.00e+00 0.00e+00. 1.79e+06
Pb-210 7.32e+10 2.09e+10 2.60e+09 0.00e+00 :5.88e+10 0.00e+00 1.07e+07
Bi-210 3.56e+05 2.46e+06 2.04e+05 0.00e+00 +2.96e+07 0.00e+00 3.67e+07

Po-210 7.42e+08 1.58e+09 1.79e+08 0.00e+00 5.25e+09 0.00e+00 1.33e+08
Ra-223 1.22e+l1 1.88e+08 2.44e+10 0.00e+00 5.33e+09 0.00e+00 7.89e+09
Ra-224 1.41e+10 3.42e+07 2.83e+09 0.00e+00 *9.65e+08 0.00e+00 2.98e+09

Ra-225 1.90e+ll 2.25e+08 3.79e+10 0.00e+00 !6.39e+09 0.00e+00 8.85e+09
Ra-226 1.87e+13 3.55e+08 1.36e+13 0.00e+00- 1.01e+10 0.00e+00 2.05e+10
Ra-228 6.87e+12 1.91e+0B 7.43e+12 0.00e+00 5.42e+09 0.00e+00 3.46e+09

Ac-225 6.17e+04 8.49e+04 4.15e+03 0.00e+00 9.67e+03 0.00e+00 5.70e+06
Ac-227 7.21e+07 9.56e+06 4.28e+06 0.00e+00 3.09e+06 0.00e'+00 3.16e+06
Th-227 2.80e+05 5.06e+03 8.06e+03 0.00e+00 2.88e+04 0.00e+00 1.10e+07

Th-228 1.88e+07 3.18e+05 6.35e+05 0.00e+00 1.77e+06 0.00e+00 2.13e+07
Th-229 5.26e+08 1.50e+07 8.69e+06 0.00e+00 7.26e+07 0.00e+00 3.02e+06
Th-230 7.96e+07 4.52e+06 2.20e+06 0.00e+00 2.18e+07 0.00e+00 2.33e+06

Th-232 8.89e+07 3.86e+06 .5.80e+04 0.00e+00 1.86e+07 0.00e+00 1.98e+06
Th-234 1.85e+03 1.09e+02 5.33e+01 0.00e+00 6.16e+02 0.00e+00 2.61e+06
Pa-231 1.58e+08 5.95e+06 6.14e+06 0.00e+00 3.34e+07 0.00e+00 2.77e+06

Pa-233 1.28e+02 2.58e+01 2.22e+01 0.00e+00 9.70e+01 0.00e+00 3.99e+05
U-232 1.59e+10 0.00e+00 1.14e+09 0.00e+00 1.73e+09 0.00e+00 2.62e+08
U-233 3.37e+09 0.00e+00 2.04e+08 0.00e+00 7.84e+08 0.00e+00 2.42e+08

U-234 3.23e+09 0.00e+00 2.00e+08 0.00e+00 7.69e+08 0.00e+00 2.37e+08
U-235 3.10e+09 0.00e+00 1.88e+08 0.00e+00 7.23e+08 0.00e+00 3.02e+08
U-236 3.10e+09 0.00e+00 1.92e+08 0.00e-+00 7.38e+08 0.00e+00 2.23e+08

U-237 5.65e+04 0.00e+00 1.50e+04 0.00e+00 2.32e+05 0.00e+00 1.99e+07
U-238 2.96e÷09 0.00e+00 1.75e+08 0.00e+00 6.76e+08 0.00e+00 2.13e+08
Np-237 4.87e+07 3.46e+06 2.14e+06 0.00e+00 1.59e+07 0.00e+00 3.07e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.62e+01 9.75e-01 5.63e-01 0.00e+00 3.30e+00 0.00e+00 9.06e+04
Np-239 3.68e+00 3.61e-01 1.99e-01 O.00e+00 1.13e+00 0.00e+00 7.41e+04
Pu-238 9.73e+06 1.23e+06 2.64e+05 O. 00e+00 1.13e+06 0.00e+00 1.13e+06

Pu-239 1.12e+07 1.35e+06 2.95e+05 0.00e+00 1.25e+06 O.00e+00 1.03e+06
Pu-240 1.12e+07 1.34e+06 2.95e+05 0.00e+00 1.25e+06 0.00e+00 1.05e+06
Pu-241 2.42e+05 1.15e+04 5.12e+03 0.00e+00 2.36e+04 0.00e+00 2.16e+04

Pu-242 1.04e+07 1.30e+06 2.84e+05 0.00e+00 1.21e+06 0.00e+00 1.01e+06
Pu-2.44 1.21e+07 1.49e+06 3.26e+05 0.00e+00 1.38e+06 0.00e+00 1.50e+06
Am-241 2.89e+07 2.70e+07 2.07e+06 0.00e+00 1.56e+07 0.00e+00 2.84e+06

Am'-242m 2.94e+07 2.56e+07 2.10e+06 0.00e+00 .. 56e+07 0.00e+00 3.61e+06
Am-243 2.91e+07 2.67e+07 2.05e+06 0.00e+00 1.54e+07 0.00e+00 3.36e+06
Cm-242 7.27e+05 7.73e+05 4.83e+04 0.00e+00 2.19e+05 0.00e+00 2.79e+06

Cm-243 2.31e+07 2.12e+07 1.45e+06 0.00e+00 6.75e+06 0.00e+00. 3.01e+06
Cm-244 1.76e+07 1.65e+07 l.lle+06 0.00e+00 5.17e+06 0.00e+00 2.91e+06
Cm-245 3.62e+07 3.16e+07 2.23e+06 0.00e+00 1.04e+07 0.00e+00 2.72e+06

Cm-246 3.59e+07 3.15e+07 2.22e+06 0.00e+00 1.04e+07 0.00e+00 2.67e+06
Cm-247 3.50e+07 3.lle+07 .2.19e+06 0.00e+00 1.02e+07 O.Ooe+o0 3.51e+06
Cm-248 2.91e+08 2.56e+08 1.80e+07 0.00e+00 8.42e+07 0.00e+00 5.68e+07

Cf-252 9.92e+06 0.00e+00 2.39e+05 0.00e+00 0.00e+00 0.00e+O0: 1.09e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 5.66e+02 5.66e+02 5.66e+02 5.66e+02 5.66e+02 5.66e+02
Be-10 4.47e+06 6.92e+05 1.13e+05 O.00e+00 5.29e+05 0.00e+00 2.83e+07
C-14 4.86e+08 9.72e+07 9.72e+07 9.72e+07 9.72e+07 9.72e+07 9.72e+07

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
F-18 8.30e-03 0.00e+00 9.10e-04 0.00e+00 O.00e+00 0.00e+00 7.48e-04
Na-22 9.18e+09 9.18e+09 9.18e+09 9.18e+09 9.18e+09 9.18e+09 9.18e+09

Na-24 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06
P-32 3.15e+I0 1.95e+09 1.22e+09 0.60e+00 0.00e+00 0.00e+00 2.65e+09
Ca-41 1.57e+10 0.00e+00 1.70e+09 0.00e+00 0.00e+OO 0.00e+00 1.56e+07

/

Sc-46 3.04e+02 5.92e+02 1.76e+02 0.00e+00 5.67e+02 0.00e+00 2.02e+06
Cr-51 0.00e+00 0.00e+00 4.99e+04 2.77e+04 i.09e+04 7.13e+04 8.39e+06
Mn-54 0.00e+00 1.40e+07 2.78e+06 0.00e+00 0.18e+06 0.00e+00 2.87e+07

Mn-56 0.00e+00 7.36e-03 1.31e-03 0.00e+00 9.32e-03 0.00e+00 4.85e-01
Fe-55 4.45e+07 3.16e+07 7.36e+06 O.00e+00 O.00e+00 2.00e+07 1.37e+07
Fe-59 5.18e+07 1.21e+08 4.67e+07 o.ooe+00 0.00e+00 3.81e+07 2.86e+08

Co-57 0.00e+00 2.24e+06 3.76e+06 0.00e+O0 O.OOe+OO 0.00e+00 4.19e+07
Co-58 0.00e+00 7.94e+06 1.83e+07 0.00e+00 0.00e+00 0.00e+00 1.09e+08
Co-60 O.OCe+00 2.78e+07 6.26e+07 0.00e+00 0.00e+00 0.00e+00 3.62e+08

Ni-59 8.82e+08 3.11e+08 1.50e+08 0.00e+00 0.00e+00 O.00e+00 4.88e+07
Ni-63 1.18e+10 8.35e+08 4.01e+08 0.00e+00 0.00e+00 O.00e+00 1.33e+08
Ni-65 6.87e-01 8.78e-02 4.00e-02 0.00e+00 0.00e+00 0.00e+00 4.76e+00

Cu-64 0.00e+00 4.26e+04 2.00e+04 0.00e+00 1.08e+05 0.00e+00 3.30e+06
Zn-65 2.11e+09 7.32e+09 3.41e+09 0.00e+00 4.68e+09 0.00e+00 3:10e+09
Zn-69 4.01e-12 7.65e-12 5.35e-13 0.00e+00 5.00e-12 O.00e+00 1.41e-ll

Zn-69m 3.30e+05 7.79e+05 7.15e+04 o.ooe+OO 4.74e+05 0.00e+00 4.28e+07
Se-79 0.00e+00 1.67e+09 2.81e+08 0.00e+00 2.92e+09 0.O0e+00 2..56e+08
Br-82 0.00e+00 0.00e+00 5.61e+07 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 1.82e-01 0.00e+00 0.00e+00 0.00e+00 O'.00e+00
Br-84 0.00e+00 0.00e+00 3.09e-23 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid. Kidney Lung GI-LLI

Rb-86 0.00e+00 4.73e+09 2.22e+09 0.00e+00 0.00e+00 0.00e+00 7.00e+08
Rb-87 0.00e+00 5.24e+09 1.83e+09 0.00e+00 0.00e+00 0.00e+00 1.83e+08
Rb-88 0.00e+00 0.00e+00 0.d0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 2.67e+09 0.00e+00 7.66e+07 0.00e+00 0.00e+00 0.00e+00 3.19e+08
Sr-90 8.13e+10 0.00e+00 1.63e+09 0.00e+00 0.00e+00 0.00e+00 1.86e+09

Sr-91 5.33e+04 0.00e+00 2.12e+03 0.00e+00 0.00e+00 0.00e+00 2.42e+05
Sr-92 9.07e-01 0.00e+00 3.86e-02 0.00e+00 0.00e+00 0.00e+00 2.31e+01
Y-90 1.30e+02 0.00e+00 3.51e+00 O.00e+00 0.00e+00 0.00e+00 1.07e+06

Y-91 1.58e+04 0.00e+00 4.24e+02 0.00e+00 0.00e+00 0.00e+00 6.48e+06
Y-91m 1.15e-19. 0.00e+00 4.39e-21 0.00e+00 0.00e+00 0.00e+00 5.42e-18
Y-92 1.04e-04 0.00e+00 3.01e-06 0.00e+00 0.00e+0O 0.00e+00 2.86e+00

Y-93 4.13e-01 0.00e+00 1.13e-02 0.00e+00 0.00e+00 O.00e+00 1.26e+04
Zr-93 2.76e+03 1.36e+02 7.43e+01 0.00e+00 4.81e+02 0.00e+00 1.29e+05
Zr-95 1.65e+03 5.20e+02 3.58e+02 0.00e+00 7.65e+02 0.00e+00 1.20e+06

Zr-97 7.90e-01 1-.56e-01 7.20e-02 0.00e+00 2.37e-01 o.ooe+00 4.23e+04
Nb-93m 8.55e+05 2.81e+05 7.03e+04 0.00e+00 3.28e+05 0.00e+00 1.01e+0B
Nb-95, 1.41e+05 7.81e+04 4.30e+04 0.00e+00 7.57e+04 0.00e+00 3.34e+08

Nb-97 1.20e-ll 2.98e-12 1.09e-12 0.00e+00 3.48e-12 0.00e+00 7.11e-08
Mo-93 0.00e+00 7.93e+08 2.17e+07 0.00e+00 2.27e+08 0.00e+00 9.65e+07
Mo-99 0.00e+00, 4.47e+07 8.53e+06 0.00e+00 1.02e+08 0.00e+00 8.01e+07

Tc-101 0.00e+00 0.00e-00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00
Tc-99 4.46e+07 6.56e+07 1.79e+07 0.00e+00 8.33e+08 6.78e+06 1.61e+09
Tc-99m 5.80e+00 1.62e+01 2.10e+02 0.00e+00 2.41e+02 8.97e+00 1.06e+04

Ru-103 1.81e+03 0.00e+00 7.74e+02 0.00e+00 6.38e+03 0.00e+00 1.51e+05
Ru-105 1.58e-03 0.00e+00 6.13e-04 0.00e+00 1.99e-02 0.00e+00 1.27e+00
Ru-106 3.75e+04 0.00e+00 4.73e+03 0.00e+00 7.24e+04 0.00e+00 1.80e+06

Rh-105 6.38e+05 4.61e+05 3.03e+05 0.00e+00 1.96e+06 0.00e+00 5.87e+07
Pd-107 0.00e+00 2.07e+07 1.34e+06 0.00e+00 1.87e+08 0.00e+00 9.63e+07
Pd-109 0.00e+00 8.22e+04 1.87e+04 0.00e+00 4. 7 5e+05 0.00e+00 8.29e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter;
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-li0m 9.63e+07 9.11e+C7 5.54e+07 0.00e+00 1.74e+08 0.00e+00 2.56e+10
Ag-ill 1.19e+07 4.95e+06 2.49e+06 0.00e+00 1.61e+07 0.00e+00 6.90e+09
Cd-113m 0.00e+00 5.38e+06 1.73e+05 0.00e+00 5.95e+06 0.00e+00 3.23e+07

Cd-lirm 0.00e+00 2.30e+06 7.41e+04 0.00e+00 1.84e+06 0.00e+00 7.27e+07
Sn-123 9.88e+08 1.62e+07 2.40e+07 1.30e+07 0.00e+00 0.00e+00 1.49e+09
Sn-125 1.05e+08 2.08e+06 4.72e+06 1.64e+06 0.00e+00 0.00e+00 9.85e+08

Sn-126 2.89e+09 5.38e+07 8.23e+07 1.42e+07 0.00e+00 0.00e+00 6.43e+08
Sb-124 4.59e+07 8.46e+05 1.79e+07 1.04e+05 0.00e+00 4.01e+07 9.25e+08
Sb-125 3.65e+07 3.99e+05 8.55e+06 3.49e+04 0.00e+00 3.21e+07 2.84e+08

Sb-126 1.00e+07 2.05e+05 3.61e+06 5.68e+04 0.00e+00 7.20e+06. 5.94e+08
Sb-127 8.23e+05 1.76e+04 3.11e+05 9.25e+03 0.00e+00 5.60e+05 1.40e+08
Te-125m 3.O0e+07 1.08e+07 4.02e+06 8.39e+06 0.00e+00 0.00e+00 8.86e+07

Te-127 1.22e+03 4.31e+02 2.61e+02 8.38e+02 4.92e+03 0.00e+00 9.38e+04
Te-127m 8.44e+07 2.99e+07 1.00e+07 2.01e+07 3.42e+08 0.00e+00 2.10e+08
Te-129 5.37e-10 2.00e-10 1.31e-10 3.84e-10 2.25e-09 0.00e+00 2.94e-09

Te-129m 1.10e+08 4.09e+07 1.74e+07 3.55e+07 4.61e+08 0.00e+00 4.13e+08
Te-131 7.22e-33 2.98e-33 2.26e-33 5.57e-33 3.16e-32 0.00e+00 5.93e-34
Te-131m 6.58e+05 3.15e+05 2.63e+05 4.75e+05 3.29e+06 0.00e+00 2.53e+07

Te-132 4.29e+06 2.72e+06 2.56e+06 2.87e+06 2.61e+07 0.00e+00 8.61e+07
Te-133m 3.95e-13 2.24e-13 2.18e-13 3.13e-13 2.22e-12 0.00e+00 9.07e-13
Te-134 1.68e-18 1.08e-18 1.12e-18 1.38e-18 1.03e-17 0.00e+00 6.22e-20

1-129 1.39e+09 1.17e+09 1.96e+09 1.43e+12 2.10e+09 0.00e+00 1.37e+08
1-130 7.41e+05 2.14e+06 8.56e+05 1.75e+08 3.30e+06 0.00e+00 1.65e+06
1-131 5.37e+08 7.52e+08 4.04e+08 2.20e+li 1.30e+09 0.00e+00ý 1.49e+08

1-132 2.96e-01 7.75e-01 2.78e-01 2.61e+01 1.22e+00 0.00e+00 3.38e-01
1-133 7.08e+06 1.20e+07 3.66e+06 1.68e+09 2.11e+07 0.00e+00 9.09e+06
1-134 3.74e-12 9.92e-12 3.56e-12 1.65e-10 1.56e-11 0.00e+00 1.31e-13

1-135 2.29e+04 5.90e+04 2.19e+04 3.80e+06 9.33e+04 0.00e+00 6.54e+04
Cs-134 9.81e+09 2.31e+10 1.07e+10 0.00e+00 7.34e+09 2.80e+09 2.87e+08
Cs-134m 3.13e-01 6.49e-01 3.34e-01 0.O0e+00 3.61e-01 6.34e-02 4.32e-01

Conversion factors are~in units of square meter-mreml/yr per uCi/sec for 'll
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food).Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 3.33e+09 3.05e+09 7.13e+08 0.00e+00 .1.16e+09 4.21e+08 5.34e+07
Cs-136 4.48e+08 1.76e+09 1.18e+09 0.00e+00 (9.60e+08 1.51e+o0 1.42e+08
Cs-137 1.34e+10 1.78e+10 6.20e+09 0.00e+00 6.06e+09 2.35e+09 2.53e+08

Cs-138 1.76e-23 3.38e-23 1.69e-23 0.00e+OO 2.50e-23 2.91e-24 1.54e-26
Cs-139 0.00e+00 o.00e+OO o.o0e+00 0.00e+00 0.00e+00 o.ooe+00 o.00e+O0
Ba-139 8.40e-08 5.91e-1i 2.45e-09 0.00e+00 5.57e-11 4.07e-11 7.50e-07

Ba-140 4.85e+07 5.95e+04 3.13e+06 O.00e+O0 2.02e+04 4.00e+04 7.48e+07
Ba-141 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+O0 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00

La-140 8.1le+00 3.99e+00 1.06e+00 0.00e+00 0.00e+00 0.00e+00 2.29e+05
La-141 5.52e-05 1.70e-05 2.80e-06 O.00e+00 0.00e+00 0.00e+00 3.01e+00
La-142 3.43e-11 1.53e-11 3.80e-12 0.00e+00 0.00e+00 0.00e+00 4.64e-07

Ce-141 8.88e+03 5.93e+03 6.81e+02 0.00e+00 2.79e+03 0.00e+00 1.70e+07
Ce-143 7.65e+01 5.56e+04 6.21e+00 O.00e+00 2.50e+01 0.00e+00 1.67e+06
Ce-144 6.58e+05 2.72e+05 3.54e+04 0.00e+00 1.63e+05 0.00e+00 1.66e+08

Pr-143 2.90e+02 1.16e+02 1.44e+01 O..00e+00 6.73e+01 0.00e+00 9.55e+05
Pr-144 0.00e+00 0.00e+00 0.00e+O0 0.00e+O0 0.00e+00 0.00e+00 0.0Oe+00
Nd-147 1.81e+02 1.97e+02 1.18e+01 0.00e+00 1.16e+02 O.O0e+00 7.11e+05

Pm-147 5.15e+03 4.89e+02 1.99e+02 0.00e+00 9.32e+02 0.00e+00 4.-65e+05
Pm-148 1.09e+02 1.77e+01 8.93e+00 0.00e+00 3.20e+01 0.00e+00 1.06e+06
Pm-148m 1.49e+03 3.78e+02 2.96e+02 0.00e+00 5.73e+02 0.00e+00 2.38e+06

Pm-149 7.88e+00 1.lle+00 4.54e-01 0.00e+00 2.11e+00 0.00e+00 1.63e+05
Pm-151 1.18e+00 1.95e-01 9.88e-02 0.00e+00 3.51e-01 0.00e+00 4.386+04
Sm-151 4.35e+03 8.37e+02 1.96e+02 0.00e+00 9.17e+02 0.00e+00 2.84e+05

Sm-153 3.65e+00 3.02e+00 2.22e-01 0.00e+00 9.88e-01 0.00e+00 8.53e+04
Eu-152 1.22e+04 2.93e+03 2.58e+03 0.00e+00 1.36e+04 0.00e+00 1.OBe+06
Eu-154 3.94e+04 5.08e+03 3.58e+03 6.00e+00 2.27e+04 0.00e+00 2.69e+06

Eu-155 8.48e+03 8.18e+02 5.07e+02 0.00e+00 3.20e+03 0.O0e+00 4.69e+06
Eu-156 4.55e+02 3.41e+02 5.57e+01 0.00e+00 2.30e+02 0.00e+00 1.74e+06
Tb-160 2.65e+03 0.00e+00 3.31e+02 0.00e+00 1.05e+03 0.00e+00 1.72e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except q-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.78e+04 5.48e+03 3.97e+03 0.00e+00 8.03e+03 0.00e+00 1.35e+06
W-181 6.27e+04 2.02e+04 2.12e+03 0.00e+00 O.00e+00 0.00e+00 1.72e+06
W-185 2.39e+06 7.88e+05 8.33e+04 0.00e+00 O.00e+00 0.00e+00 6.81e+07

W-187 1.19e+04 9.73e+03 3.41e+03 0.00e+00 0.00e+00 0.00e+00 2.63e+06
Pb-210 1.12e+ll 3.36e+10 4.33e+09 O.00e+00 1.06e+ll 0.00e+00 1.46e+07
Bi-210 6.57e+05 4.49e+06 3.76e+05 0.00e+00 5.46e+07 0.00e+00 5.13e+07

Po-210 1.37e+09 2.88e+09 3.31e+08 0.00e+00 9.68e+09 0.00e+00 1.81e+08
Ra-223 2.25e+ll, 3.42e+08 4.50e+10 0.00e+00 9.83e+09 0.00e+00 1.09e+10
Ra-224 2.62e+10 6.25e+07 5.22e+09 0.00e+00 1.79e+09 0.00e+00 4.20e+09

Ra-225 3.50e+ll 4..lle+08 6.98e+10 O.00e+00 1.18e+10 0.00e+00 1.22e+10
Ra-226 2.57e+13 6.49e+08 1.91e+13 0.00e+00 1.85e+10 0.00e+00 .2.80e+10
Ra-228 1.08e+13 3.49e+08 1.20e+13 0.00e+00 9.98e+09 0.00e+00 4.74e+09

Ac-225 1.14e+05 1.55e+05 7.63e+03 O.00e+00 1.78e+04 0O.0e+00 :7.89e+06
Ac-227 1.02e+08 1.51e+07. 6.07e+06 O.00e+00 4.38e+06 0.O0e+00 4.32e+06
Th-227 5.16e+05 9.27e+03 1.49e+04 O.00e+00 5.29e+04 0.00e+00 1.51e+07

Th-228 3.32e+07 5.56e+05 1.12e+06 0.00e+00 3.13e+06 0.00e+00 2.91e+07
Th-229 7.13e+08 2.05e+07 1.18e+07 O.00e+00 9.92e+07 0.00e+00 4.13e+06
Th-230 1.08e+08 6.13e+06 2.99e+06 O.00e+00 2.99e+07 0.O0e+00 3.18e+06

Th-232 1.21e+08 5.24e+06 8.13e+04 0.00e+00 2.55e+07 0.00e+00 2.71e+06
Th-234 3.39e+03 1.99e+02, 9.86e+01 0.00e+00 1.13e+03 0.00e+00 3.60e+06
Pa-231 2.15e+08 8.08e+06 8.38e+06 0.00e+00 4.54e+07 0.00e+00 3.79e+06

Pa-233 2.30e+02 4.42e+01 3.95e+01 0.00e+00 1.67e+02 0.00e+00 5.05e+05
U-232 2.94e+10 0.00e+00 2.10e+09 0.00e+00 3.18e+09 0.00e+00 3.58e+08
U-233 6.18e+09 0.00e+00 3.76e+08 0.00e+00 1.45e+09 0.00e+00 3.32e+08

U-234 5.93e+09 0.00e+00 3.68e+08 O.00e+00 1.42e+09 0.00e+00 3.25e+08
U-235 5.68e+09 0.00e+00 3.46e+08 0.O0e+00 1.33e+09 0.00e+00 4.13e+08
U-236 5.68e+09 0.00e+00 3.54e+08 0.00e+00 l.36e+09 0.00e+00 3.05e+08

U-237 1.04e+05 0.00e+00 2.77e+04 O.00e+00 4.28e+05 0.00e+00 2.76e+07
U-238 5.43e+09 0.00e+00 3.24e+08 O.00e+00 1.25e+O9 0.00e+00 2.91e+08
Np-237 6.63e+07 4.76e+06 2.92e+06 0.00e+00 2.16e+07 0.00e+00 4.19e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

*Np-238 6.65e+01 1.78e+00 1.04e+00 o.00e+oo 6.10e+oo o.ooe+oo 1.31e+05
Np-239 7.01e+00 6.62e-01 3.67e-01 0.00e+00 2.08e+00 0.00e+00 1.06e+05
Pu-238 1.34e+07 1.71e+06 3.63e+05 0.00e+00 1.55e+06 0.00e+00 1.54e+06

Pu-239 1.53e+07 1.85e+06 4.01e+05 0.00e+00 1.71e+06 0.00e+00 1.41e+06
Pu-240 1.52e+07 1.85e+06 4.01e+05 0.00e+00 1.71e+06 0.00e+00 1.43e+06
Pu-241 3.48e+05 1.67e+04 7.34e+03 0.00e+00 3.40e+04 0.00e+00 2.94e+04

Pu-242 1.41e+07 1.78e+06 3.87e+05 0.00e+00 1.65e+06 0.00e+00 1.38e+06
Pu-244 1.65e+07 2.03e+06 4.43e+05 0.00e+00 1.88e+06 0.00e+00 2.05e+06
Am-241 .3.94e+07 3.72e+07 2.84e+06 0.00e+00 2.13e+07 0.00e+00 3.89e+06

Am-242m 4.02e+07 3.54e+07 2.89e+06 0.00e+00 2.1-4e+07 0.00e+00 4.93e+06
Am-243 3.97e+07 3.66e+07 2.80e+06 0.00e+00 2.10e+07 0.00e+00 4.60e+06
Cm-242 1.34e+06 1.41e+06 8.88e+04 0.00e+00 4.05e+05 0.00e+00, 3.82e+06

Cm-243 3.24e+07 3.00e+07,/ 2.04e+06 0.00e+00 9.51e+06 o.ooe+oo 4.12e+06
Cm-244 2.51e+07 2'37e+07 1.59e+06 0.00e+00 7.41e+06 0.00e+oo 3.98e+06
Cm-245 4.94e+07 4.34e+07 3.04e+06 0.00e+00 1.42e+07 0.00e+00 3.72e+06

Cm-246 4.90e+07 4.34e+07 3.04e+.06 0.00e+00 1,.42e+07 0.00e+00 3.65e+06
Cm-247 4.77e+07 4.27e+07 2.99e+06 0.00e+00 1.40e+07 0.00e+00 4.80e+06
Cm-248 3.96e+08 3.52e+08 2.47e+07 0.00e+0-0 1.15e+08 0.00e+00 7.73e+07

Cf-252 1.70e+07 0.00e+00 4..0e+05 0.00e+00 0.00e+00 0.00e+00 1.50e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.

UNT-005-014 Revision 301 Aftachment 7.19 (36 of 54)

255



DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 8.97e+02 8.97e+02 8.97e+02 8.97e+02 8.97e+02 8.97e+02
Be-10 l.lle+07 1.29e+06 2.79e+05 0.00e+00 9.13e+05 0.00e+00 2.26e+07
C-14 1.19e+09 2.39e+08 2.39e+08 2.39e+08 2.39e+08 2.39e+08 2.39e+08

N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00
F-18 1.97e-02 0.00e+00 1.96e-03 0.00e+00 0.00e+00 O.00e+00 5.34e-03
Na-22 1.90e+10 1.90e+10 1.90e+10 1.90e+10 i.90e+i0 1.90e+10 1.90e+10

Na-24 8.88e+06 8.88e+06 8.88e+06 8.88e+06 .8.88e+06 8.88e+06 8.88e+06
P-32 7.78e+10 3.64e+09 3.00e+09 0.00e+00 O.00e+00 O.00e+00 2.15e+09
Ca-41 2.28e+10 0.00e+00 2.49e+09 0.00e+00 0.00e+00 0.00e+00 1.25e+07

Sc-46 6.83e+02 9.36e+02 3.61e+02 0.00e+00 8.29e+02 0.00e+00 1. 37e+06
Cr-51 O.00e+00 0.00e+00 1.02e+05 5.65e+04 !1.54e+04 1.03e+05 5.40e+06
Mn-54 O.00e+00 2.10e+07 5.59e+06 0.00e+00 i5.88e+06 0.00e+00 1.76e+07

Mn-56 O.00e+00 1.28e-02 2.90e-03 0.00e+00 1.55e-02 0.O0e+00 1.86e+00
Fe-55 1.12e+08 5.93e+07 1.84e+07 0.00e+00 O.00e+00 3.35e+07 l*10e+07
Fe-59 1.20e+08 1.95e+08 9.69e+07 O.00e+00 0.00e+00 5.64e+.07. 2.03e+08

Co-57 0.00e+00 3.84e+06 7.77e+06 0.00e+00 0.00e+00 0.00e+00 3.14e+07
Co-58 0.00e+00 1.21e+07 3.71e+07 0.00e+00 0.00e+00 0.00e+00 7.07e+07
Co-60. 0.00e+00 4.32e+07 1.27e+08 0.00e+00 O.00e+00 0.00e+00 2.39e+08

Ni-59 2.22e+09 5.90e+08 3.76e+08 0.00e+00 0.00e+00 0.00e+00 3.91e+07
Ni-63 2.96e+10 1.59e+09 1.01e+09 0.00e+00 O.00e+00 0.00e+00 1.07e+08
Ni-65 1.68e+00 1.58e-01 9.24e-02 O.00e+00 0.00e+00 0.00e+00 1.94e+01

Cu-64 0.O0e+00 7.49e+04 4.52e+04 O.00e+00 1.81e+05 0.00e+00 3.51e+06
Zn-65 4.13e+09 1.10e+lO 6.85e+09 0.00e+00 6.94e+09 0.O0e+00 1.93e+09
Zn-69 9.87e-12 1.43e-11 1.32e-12 O.00e+00 8.65e-12 0.60e+00 8.99e-10

Zn-69m 8.06e+05 1.37e+06 1..62e+05 0.00e+00 7.98e+05 0.00e+00 4.47e+07
Se-79 0.00e+00 3.12e+09 6.92e+08 0.00e+00 5.07e+09 0.00e+00 2.05e+08
Br-82 0.00e+00 0.00e+00 1.15e+08 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 4.47e-01 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-84 O.00e+00 0.00e+00 7.00e-23 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr. per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 8.77e+09 5.39e+09 0.00e+00 0.00e+00 O.00e+00 5.64e+08
Rb-87 0.00e+00 9.75e+09 4.52e+09 0.00e+00 0.00e+00 0.00e+00 1.46e+08
Rb-88 0.00e+00 O.OCe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+O0 O.00e+00 0.00e+00
Sr-89 6.62e+09 0.00e+00 1.89e+08 0.00e+00 0.00e+00 0.00e+00 2.56e+08
Sr-90 1.68e+ll 0.00e+00 3.38e+09 0.00e+00 0.00e+00 0.00e+00 1.50e+09

Sr-91 1.31e+05 0.00e+O0 4.94e+03 0.00e+00 0.00e+00 0.00e+00 2.89e+05
Sr-92 2.21e+00 0.00e+00 8.88e-02 0.00e+00 0.00e+00 0.00e+00 4.19e+01
Y-90 3.22e+02 0.00e+00 8.63e+00 0.00e+00 0.00e+00 0.00e+00 9.18e+05

Y-91 3.90e+04 0.00e+00 1.04e+03 0.00e+00 0.00e+00 0.O0e+00 5.20e+06
Y-91m 2.80e-19 0.00e+00 1.02e-20 0.00e+00 0.00e+00 0.00e+00 5.49e-16
Y-92 2.56e-04 0.00e+00 7.32e-06 0.00e+00 0.00e+00 0.00e+00 7.39e+00

Y-93 1.02e+00 0.00e+00 2.79e-02 0.00e+00 0.00e+00 0.00e+00 1.51e+04
Zr-93 6.87e+03 2.57e+02 1.83e+02 0.00e+00 9.95e+02 0.00e+00 9.75e+04
Zr-95 3.83e+03 8.42e+02 7.50e+02 0.00e+00 1.21e+03 0.00e+00 8.79e+05

Zr-97 1.92e+00 2.78e-01 1.64e-01 0.00e+O0 3.99e-01 0.00,e+00 4.21e+04
Nb-93m 2.15e+06 5.37e+05 1.77e+05 0.00e+00 5.80e+05 0.00e+00 8.10e+07
Nb-95 3.18e+05 1.24e+05 8.84e+04 0.00e+00 1.16e+05 0.00e+00 2.29e+08

Nb-97 2.91e-Ii 5.26e-12 2.46e-12 0.00e+00 5.84e-12 0.00e+00 1.62e-06
Mo-93 0.00e+00 1.49e+09 5.34e+07 0.00e+00 3.92e+08 0.00e+60 7.53e+07
Mo-99 0.00e+00 8.14e+07 2.Ole+07 0.00e+00 1.74e+08 0.00e+00 6.73e+07

Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 1.10e+08 1.23e+08 4.40e+07 0.00e+00 1.44e+09 1.08e+07 1.29e+09
Tc-99m 1.33e+01 2.61e+01 4.32e+02 0.00e+00 3.79e+02 1.32e+01 1.48e+04

Ru-103 4.28e+03 0.00e+00 1.65e+03 0.00e+00 1.08e+04 0.00e+00 I.lle+05
Ru-105 3.85e-03 0.00e+o0 1.40e-03 0.00e+00 '3.39e-02 0.00e+00 2.51e+00
Ru-106 9.24e+04 0.00e+00 1.15e+04 0.00e+00 1.25e+05 0.00e+00 1.44e+06

Rh-105 1.56e+06 8.40e+05 7.18e+05 0.00e+00 3.35e+06 0.00e+.0 5.21e+07
Pd-107 0.00e+00 3.88e+07 3.30e+06 0.00e+00 3.25e+08 0.00e+00 7.71e+07
Pd-109 0.00e+00 1.53e+05 4.59e+04 0.00e+00 8.22e+05 0.00e+00 9.05e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 2.09e+08 1.41e+08 1.13e+08 0.00e+00 2.63e+08 0.00e+00 1.68e+10
Ag-ill 2.94e+07 9.20e+06 6.07e+06 0.00e+00 2.78e+07 0.00e+00 5.63e+09
Cd-113m 0.00e+00 1.00e+07 4.27e+05 0.00e+00 1.03e+07 .0.00e+00 2.59e+07

Cd-115m 0.00e+00 4.29e+06 1.83e+05 0.00e+00 3.19e+06 0.00e+00 5.83e+07
Sn-123 2.44e+09 3.03e+07 5.95e+07 3.21e+07 0.00e+00 0.00e+00 1.20e+09
Sn-125 2.57e+08 3.88e+06 1.15e+07 4.03e+06 0.00e+00 0.00e+00 7.98e+08

Sn-126 6.85e+09 8.54e+07 1.95e+08 2.34e+07 0.00e+00 0.00e+00 5.14e+08
Sb-124 1.09e+08 1.41e+06 3.81e+07 2.40e+05 0.00e+00 6.03e+07 6.79e+08
Sb-125 8.70e+07 6.71e+05 1.82e+07 8.06e+04 0.00e+00 4.85e+07 2.08e+08

Sb-126 2.29e+07 3.51e+05 8.23e+06 1.34e+05 .O00e+00 1.09e+07 4.62e+08
Sb-127 1.98e+06 3.07e+04 6.88e+05 2.21e+04 O.00e+00 8.60e+05 1.12e+08
Te-125m 7.38e+07 2.00e+07 9.84e+06 2.07e+07 0.00e+00 0.00e+00 7.12e+07

Te-127 2.99e+03 8.06e+02 6.41e+02 2.07e+03 8.50e+03 0.00e+00 1.17e+05
Te-127m 2.08e+08 5.60e+07 2.47e+07 4.97e+07 5.93e+08 0.00e+00 1,68e+08
Te-129 1.33e-09 3.70e-10 3,15e-10 9.46e-10 3.88e-09 0.00e+00 8.25e-08

Te-129m 2.71e+08 7.58e+07 4.21e+07 8.75e+07 7.97e+08 o.ooe+00 3.31e+08
Te-131 1.77e-32 5.40e-33 5.27e-33 1.36e-32 5.36e-32 0.00e+00 9.31e-32
Te-131m 1.60e+06 5.54e+05 5.89e+05 1.14e+06 ý5.36e+06 0.00e+00 2.25e+07

Te-132 1.03e+07 4.54e+06 5.48e+06 6,61e+06 4.21e+07 0.00e+00 4.57e+07
Te-133m 9.46e-13 3.82e-13 4.74e-13 7.33e-13 3.63e-12 0.00e+00 2.92e-11
Te-134 3.99e-18 1.79e-18 2.39e-18 3.15e-18 1.66e-17 0.00e+00 1.82e-17

1-129 3.43e+09 2.lle+09 1.88e+09 1.38e+12 3.55e+09 0.00e+00 1.06e+08
1-130 1.73e+06 3.50e+06 1.80e+06 3.86e+08 5.23e+06 0.00e+00 1.64e+06
1-131 1.30e+09 1.31e+09 7.45e+08 4.33e+11 2.15e+09 0.00e+00 1.17e+08

1-132 7.01e-01 1.29e+00 5.92e-01 5.97e+01 1.97e+00 0.00e+00 1.52e+00
1-133 1.72e+07 2.13e+07 8.05e+06 3.95e+09 3.55e+07 O..00e+00 8.57e+06
1-134 8.87e-12 1.65e-11 7.57e-12 3.79e-10 2.52e-11 0.00e+00 1.09e-ll

1-135 5.43e+04 9.77e+04 4.62e+04 8.66e+06 1.50e+05 0.00e+00 7.45e+04
Cs-134 2.26e+10 3.71e+10 7.84e+09 0.00e+00 1.15e+10 4.13e+09 2.00e+08
Cs-134m 7.42e-01 1.10e+00 7.18e-01 0.00e+00 5.80e-01 9.59e-02 1.39e+00

Conversion factors are in units of square meter-mretn/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 8.19e+09 5.71e+09 5.85e+08 0.00e+00 2.01e+09 6.72e+08 4.27e+07
Cs-136 1.Ole+09 2.78e+09 1.80e+09 0.00e+00 1.48e+09 2.21e+08 9.77e+07
Cs-137 3.22e+10 3.09e+I0 4.55e+09 0.00e+00 1.01e+10 3.62e+09 1.93e+08

Cs-138 4.27e-23 5.94e-23 3.77e-23 0.00e+00 4.18e-23 4.50e-24 2.74e-23
Cs-139 0O.0e+O0 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139. 2.06e-07 1.10e-10 5.98e-09 0.00e+00 9.62e-11 6.48e-ll 1.19e-05

Ba-140 1.17e+08 1.03e+05 6.84e+06 0.00e+00 3.34e+04 6.12e+04 5.93e+07
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+OO 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0o.00e+00 0.00e+00 0.00e+00

La-140 1.94e+01 6.79e+00 2.29e+00 0.00e+00 0.00e+00 O.00e+00 1.89e+05
La-141 1.36e-04 3.17e-05 6.89e-06 0.00e+00 0.00e+00 0.00e+00 7.06e+00
La-142 8.30e-11 2.64e-11 8.28e-12 0.00e+00 0.00e+00 0.00e+00 5.24e-06

Ce-141 2.19e+04 1.09e+04 1.62e+03 0.00e+00 4.78e+03 0.00e+00 1.36e+07
Ce-143 1.88e+02 1.02e+05 1.47e+01 0.00e+00 4.27e+01 0.00e+00 1.49e+06
Ce-144 .1.62e+06 5.09e+05 8.66e+04 0.00e+00 2.82e+05 0.00e+00 1.33e+08

Pr-143 7.18e+02 2.16e+02 3.56e+01 0.00e+00 1.17e+02 0.00e+00 7.75e+05
Pr-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 4.45e+02 3.60e+02 2.79e+01 0.00e+00 1.98e+02 0.00e+00 5.71e+05

Pm-147 1.29e+04 9.19e+02 4.94e+02 0.00e+00 1.62e+03 0.00e+00 3.72e+05
Pm-148 2.66e+02 3.20e+01 2.07e+01 0.00e+00 5.44e+01 0.00e+00 8.54e+05
Pm-148m 3.06e+03 6.09e+02 6.09e+02 0.00e+00 9.03e+02 0.00e+00 1.72e+06

Pm-149 1.94e+01 2.07e+00 1.12e+00 0.00e+00 3.65e+00 0.00e+00 1.41e+05
Pm-151 2.88e+00 3.51e-01 2.28e-01 0.00e+00 5.95e-01 0.00e+00 3.98e+04
Sm-151 1.05e+04 1.57e+03 4.93e+02 0.00e+00 1.62e+03 0.00e+00 2.27e+05

Sm-153 9.02e+00 5.61e+00. 5.41e-01 0.00e+00 1.71e+00 O.00e+00 7.46e+04
Eu-152 2.52e+04 4.59e+03 5.45e+03 0.00e+00 1.94e+04 0.00e+00 7.54e+05
Eu-154 9.46e+04 8.51e+03 7.77e+03 0.00e+00 3.74e+04 0.00e+00 1.98e+06

Eu-155 1.94e+04 1.39e+03 1.09e+03 0.00e+00 5.22e+03 0.00e+00 3.49e+06
Eu-156 1.10e+03 5.88e+02 1.22e+02 0.00e+00 3.79e+02 0.00e+OO 1.33e+06
Tb-160 5.61e+03 0.00e+00 6.96e+02 0.00e+00 1.67e+03 0.00e+00 1.24e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 4.44e+04 9.30e+03 7.86e+03 0.00e+00 1.32e+04 0.00e+00 1.08e+06
W-181 1.54e+05 3.79e+04 5.21e+03 0.00e+00 0.00e+00 0.00e+00 1.38e+06
W-185 5.89e+06 1.47e+06 2.06e+05 0.00e+00 0.00e+00 0.00e+00 5.48e+07

W-187 2.89e+04 1.71e+04 7.69e+03 0.00e+00 0.00e+00 0.00e+00 2.41e+06
Pb-210 2.42e+11 6.21e+10 1.06e+10 0.00e+00 1.87e+lI 0.00e+00 1.17e+07
Bi-210 1.62e+06 8.38e+06 9.29e+05 0.00e+00 9.45e+07 0.O0e+00 4.25e+07

Po-210 3.37e+09 5.39e+09 8.14e+08 o.00e+oo 1.68e+10 0.00e+00 1.45e+08
Ra-223 5.55e+11 6.41e+08 l.lle+l1 0.00e+00 1.70e+,10 0.00e+00 8.84e+09
Ra-224 6.43e+10 1.17e+08 1.29e+10 "0.00e+00 3.09e+09 0.00e+00 3.53e+09

Ra-225 8.62e+11 7.70e+08 1.72e+11 0.00e+00 2.04e+10 0.00e+00 9.89e+09
Ra-226 3.78e+13 1.21e+09 3.11e+13 0.00e+00 3.21e+10 0.00e+00 2.24e+10
Ra-228 2.52e+13 6.53e+08 2.82e+13 0.00e+00 1.73e+10 0.00e+00 3.80e+09

Ac-225 2.81e+05 2.89e+05 1.88e+04 0.00e+00 3.09e+04 0.00e+00 6.43e+06
Ac-227 1.69e+08 2.72e+07 1.05e+07 0.00e+00 5.99e+06 0.00e+00 3.46e+06
Th-227 1.27e+06 1.73e+04 3.67e+04 0.00e+00 9.17e+04 0.00e+00 1.22e+07

Th-228 8.33e+07 1.07e+06 2.82e+06 0.00e+00 5.55e+06 0.00e+00 2.33e+07
Th-229 9.67e+08 2.43e+07 1.61e+07 0.00e+00 1.19e+08' 0.00e+00 3.31e+06
Th-230 1.46e+08 7.32e+06 4.08e+06 0.00e+00 3.57e+07 0.00e+00 2.55e+06

Th-232 1.63e+08 6.25e+06 1.24e+05 O.00e+00 3.05e+07 0.00e+00 2.17e+06
Th-234 8.40e+03 3.71e+02 2.43e+02 O.00e+00 1.97e+03 0.00e+00 2.90e+06
Pa-231 2.91e+08 9.63e+06 1.16e+07 O.00e+00 5.27e+07 0.00e+O0 3.03e+06

Pa-233 4.68e+02 7.30e+01 8.18e+01 0.00e+00 2.69e+02 0.00e+00 3.73e+05
U-232 7.24e+10 0.00e+00 5.18e+09 0.00e+00 5.51e+09 O.OOe+00 2.87e+08
U-233 1.53e+10 0.00e+00 9.26e+08 0.00e+00 2.51e+09 0.00e+00 2.65e+08

0-234 1.47e+10 0.00e+00 9.09e+08 O.00e+00 2.46e+09 0.00e+O0 2.60e+08
U-235 1.41e+10 0.00e+00 8.51e+08 0.00e+00 2.31e+09 0.00e+00 3.30e+08
U-236 1.41e+10 0.00e+00 *8.72e+08 0.00e+00 2.36e+09 0.00e+00 2.44e+08

U-237 2.57e+05 0.00e+00 6.83e+04 0.00e+00 7.42e+05 0.00e+00 2.27e+07
U-238 1.35e+10 0.00e+00 7.98e+08 0.00e+00 2.16e+09 O.00e+00 2.33e+08
Np-237 9.17e+07 6.05e+06 4.03e+06 0.00e+00 ý.49e+07 0.00e+00 3.36e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.64e+02 3.32e+00 2.55e+00 0.00e+00 1.06e+01 O.00e+00 1.14e+05
Np-239 1.73e+Ol 1.24e+00 8,71e-01. 0.00e+00 3.58e+00 0.00e+00 9.17e+04
Pu-238 1.96e+07 2.27e+06 5.20e+05 0.00e+0O 1.89e+06 0.00e+00 1.23e+06

Pu-239 2.12e+07 2.27e+06 5.45e+05 0.00e+00 2.01e+06 0.00e+00 1.13e+06
Pu-240 2.lle+07 2.35e+06 5.45e+05 0.00e+00 2.01e+06 0.00e+00 1.15e+06
Pu-241 6.35e+05 2.59e+04 1.32e+04 0.00e+00 4.86e+04 0.00e+00 2.36e+04

Pu-242 1.96e+07 2.27e+06 5.25e+05 0.00e+00 1-93e+06 0.00e+00 1.10e+06
Pu-244 2.29e+07 2.60e+07 6.0le+05 0.00e+00 2.22e+06 0.O0e+06 1.65e+06
Am-241 5.54e+07 4.77e+07 4.16e+06 0.00e+00 2.54e+07 0.00e+00 3.11e+06

Am-242m 5.76e+07 4.61e+07 4.28e+06 0.00e+00 2.59e+07 0.00e+00 3.95e+06
Am-243 5.51e+07 4.65e+07 4.04e+06 0.00e+00 2.49e+07 0.00e+00 3.68e+06
Cm-242 3.30e+06 2.63e+06 2.19e+05 0.00e+00 7.02e+05 O.00e+00 3.06e+06

Cm-243 5.26e+07 4.27e+07 3.38e+06 0.00e+00 1.27e+07 0.00e+00 3.30e+06
Cm-244 4.43e+07 3.59e+07 2.84e+06 0O.0e+00 1.04e+07 0.00e+00 3.19e+06
Cm-245 6.87e+07 5.51e+07 4.32e+06 0.00e+00 1.69e+07 0.00e+00 2.98e+06

Cm-246 6.79e+07 5.51e+07 4.32e+06 0.00e+00 1.69e+07 0.00e+00 2.92e+06
Cm-247 6.62e+07 5.43e+07 4.24e+06 O.00e+00 1.66e+07 0.00e+00 3.85e+06
Cm-248 5.51e+08 4.48e+08 3.50e+07 0.00e+00 1.37e+08 0.00e+00 6.21e+07

Cf-252 4.25e+07 0.00e+00 1.03e+06 0.00e+00 0.00e+00 0.00e+00 1.20e+07

Conversion factors are in units of square
nuclides except H-3, which is in units of

UNT-005-014 Revision 301

meter-mrem/yr per uCi/sec for all
mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid. Kidney Lung GI-LLI

H-3 0.00e+00 1.36e+03 1.36e+03 1.36e+03 1.36e+03 1.36e+03 1.36e+03
Be-10 1.41e+07 2.05e+06 4.25e+05 0.O0e+00 1.35e+06 0.00e+00 2.29e+07
C-14 2.34e+09 5.00e+08 5.00e+08 5.00e+08 5.00e+08 5.00e+08 5.00e+08

N-13 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00
F-18 4.12e-02 0.00e+00 3.51e-03 0.00e+00 0.00e+00 0.00e+00 9.67e-03
Na-22 3.18e+10 3.18e+10 3.18e+10 3.18e+i0 .3.18e+10 3.18e+10 3.18e+10

Na-24 1.55e+07 1.55e+07 1.55e+07 1.55e+07 :1.55e+07 1.55e+07 1.55e+07
P-32 1.60e+ll 9.43e+09 6.21e+09 0.00e+00 O.00e+00 0.00e+00 2.17e+09
Ca-41 2.46e+10 0.00e+00 2.69e+09 0.00e+00 0.00e+00 o.00e+00 1.26e+07.

Sc-46 1.30e+03 1.88e+03 5.86e+02 o.00e+00 1.23e+03 0.00e+00 1.22e+06
Cr-51 0.00e+00 0.00e+00 1.61e+05 1.05e+05 2.30e+04 2.05e+05 4.70e+06
Mn-54 0.00e+00 3.90e+07 8.84e+06 0.00e+00 8.64e+06 0.00e+00 1.43e+07

Mn-56 0.00e+00 3.14e-02 5.42e-03 0.00e+00 2.70e-02 0.00e+O0 2.86e+00
Fe-55 1.35e+08 8.73e+07 2.33e+07 0.00e+00 0.00e+00 4.27e+07 1.lle+07
Fe-59 2.24e+08 3.92e+08 1.54e+08 0.00e+00 0.00e+00 1.16e+08 1.87e+08

Co-57 0.00e+00 8.95e+06 1.46e+07 o.ooe+oo 0.00e+oo o.OOe+oo 3.05e+07
Co-58 0.00e+00 2.42e+07 6.05e+07 0.00e+00 0.00e+00 0.00e+00 6.04e+07
Co-60 0.00e+O0 8.81e+07 2.08e+08 0.00e+00 0.00e+00 0.00e+00 2.10e+08

Ni-59 2.61e+09 7.99e+08 4.50e+08 0.00e+00 0.00e+00 O.00e+00 3.95e+07
Ni-63 3.49e+10 2.16e+09 1.21e+09 0.00e+00 0.00e+00 0.00e+00 1.07e+08
Ni-65 3.56e+00 4.03e-01 1.83e-01 O.00e+00 0.00e+00 0.00e+00 3.07e+01

Cu-64 0.00e+00 1.86e+05 8.62e+04 O.00e+00 3.15e+05 0.00e+00 3.82e+06
Zn-65 5.55e+09 1.90e+10 8.78e+09 O.00e+00 9.23e+09 0.00e+00 1.61e+10
Zn-69 2.10e-l1 3.79e-I1 2.82e-12 O.00e+00 1.57e-11 0.00e+00 3.09e-ý09

Zn-69m 1.70e+06 3.48e+06 3.17e+05 0.00e+00 1.41e+06 0.00e+00 4.82e+07
Se-79 0.00e+00 7.77e+09 1.44e+09 O.00e+00 9.00e+09 0.00e+00 *2.07e+08
Br-82 0.00e+00 0.00e+00 1.93e+08 O.00e+00 O.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 9.49e-01 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-84 0.O0e+00 0.00e+00 1.35e-22 O.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.23e+10 l.1Oe+10 0.00e+00 0.00e+00 0.00e+00 5.69e+08
Rb-87 0.00e+00 2.19e+10 8.69e+09 0.00e+00 0.00e+00 0.00e+00 1.48e+08
Rb-88 0.00e+00 0.00e+00 O.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00

Rb-89 O.00e+00 0.00e+00 0.00e+00 O.00e+00 O.00e+00 0.00e+00 0.00e+00
Sr-89 1.26e+10 0.00e+00 3.61e+08 O..00e+00 0.00e+00 0.00e+00 2.59e+08
Sr-90 1.86e+1l 0.00e+00 3.77e+09 0.00e+00 0.00e+00 0.00e+00 1.52e+09

Sr-91 2.73e+05 0.00e+00 9.87e+03 0.00e+00 0.00e+00 0.00e+00 3.23e+05
Sr-92 4.71e+00 O.0.0e+00 1.75e-01 0.00e+00 0.00e+00 0.00e+00 5.08e+01
Y-90 6.82e+02 0.00e+00 1.83e+01 0.00e+00 0.00e+00 0.00e+00 9.41e+05

Y-91 7.33e+04 0.00e+00 1.95e+03 0.00e+00 0.00e+00 0.00e+00 5.25e+06
Y-91m 5.94e-19 0.00e+00 2.03e-20 0.00e+00 0.00e+00 0.00e+00 1.98e-15
Y-92 5.44e-04 0.00e+00 1.53e-05 0.00e+00 0.00e+00 0.00e+00 1.04e+01

Y-93 2.16e+00 0.00e+00 5.90e-02 0.00e+00 0.00e+00 0.00e+oo 1.71e+04
Zr-93 7.94e+03 3.78e+02 2.28e+02 0.00e+00 l.lle+03 0.00e+00 9.83e+04
Zr-95 6.80e+03 1.66e+03 1.18e+03 0.00e+00 1.79e+03 0.00e+00 8.26e+05

Zr-97 4.07e+00 6.99e-01 3.19e-01 0.00e+00 7.04e-01 0.00e+00 4.46e+04
Nb-93m 2.52e+06 6.83e+05 2.13e+05 0.00e+00 6.66e+05 0.00e+00 8.16e+07
Nb-95 5.93e+05 2.44e+05 1.41e+05 0.00e+00 1.75e+05 0.00e+00 2.06e+08

Nb-97 6.16e-li 1.3!e-ll 4.74e-12 0.00e+00 1.03e-ll 0.00e+00 4.15e-06
Mo-93 0.O0e+00 3.49e+09 1.12e+08 0.00e+00 6.97e+08 0.00e+00 7.47e+07
Mo-99 0.O0e+00 2.08e+08 4.06e+07 0.00e+00 3.lle+08 0.00e+00 6.86e+07

Tc-101 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 0.O00e+00 0.00e+00 0.00e+00
Tc-99 2.22e+08 3.00e+08 9.36e+07 0.00e+00 2.53e+09 2.92e+07 1.30e+09
Tc-99m 2.77e+01 5.70e+01 ?.35e+02 0.00e+00 6.14e+02 2.98e+01 1.66e+04

Ru-103 8.67e+03 0.00e+00 2.90e+03 0.00e+00 1.80e+04 O.00e+00 1.05e+05
Ru-105 8.12e-03 0.00e+00 2.74e-03 0.00e+00 5.97e-02 0.00e+00 3.23e+00
Ru-106 1.90e+05 0.00e+00 2.38e+04 0.00e+00 2.25e+05 0.00e+00 1.44e+06

Rh-105 3.32e+06 2.17e+06 1.46e+06 0.00e+00 6.03e+06 0.00e+00 5.39e+07
Pd-107 0.00e+00 9.79e+07 6.95e+06 0.00e+00 5.59e+08 0.00e+00 7.78e+07
Pd-109 0.00e+O0 4.05e+05 9.78e+04 0.00e+00 1.49e+06 0.00e+00 9.95e+06

Conversion factors are in units of square meter-rmrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Cow's Milk ('food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-1l0m 3.86e+08 2.82e+08 1.86e+08 0.00e+00 4.03e+08 0.00e+00 1.46e+10
Ag-ill 6.17e+07 2.40e+07 1.27e+07 0.00e+00 5.01e+07 0.00e+00 5.72e+09
Cd-1.3m 0.00e+00 1.74e+07 6.42e+05 0.00e+00 1.32e+07 0.00e+00 2.62e+07

Cd-115m 0.00e+00 1.03e+07 3.59e+05 0.00e+00 5.40e+06 0.00e+00 5.89e+07
Sn-123 4.57e+09 7.14e+07 1.19e+08 7.18e+07 O.00e+00 0.00e+00 1.21e+09
Sn-125 5.37e+08 1.00e+07 2.39e+07 9.86e+06 O.00e+00 0.00e+00 8.05e+08

Sn-126 1.14e+10 1.49e+08 3.70e+08 3.93e+07 ),.00e+OO o.00e+00 5.18e+08
Sb-124 2.09e+08 3.08e+06 6.49e+07 5.56e+05 O.00e+00 1.31e+08 6.46e+08
Sb-125 1.50e+08 1.45e+06 3.08e+07 1.87e+05 0.00e+00 8.65e+07 1.99e+08

Sb-126 4.20e+07 8.23e+05 1.52e+07 3.22e+05 0.00e+00 2.64e+07 4.35e+08
Sb-127 4.17e+06 7.44e+04 1.29e+06 5.31e+04 0.00e+00 2.15e+06 l.1le+08
Te-125m 1.51e+08 5.04e+07 2.04e+07 5.07e+07 0.00e+00 0.00e+00 7.16e+07

Te-127 6.34e+03 2.13e+03 1.36e+03 5.16e+03 1.55e+04 0.00e+00 1.33e+05
Te-127m 4.21e+08 1.40e+08 5.10e+07 1.22e+08 1.04e+09 0.00e+00 1.70e+08
Te-129 2.8ie-09 9.69e-10 6.56e-10 2.36e-09 7.00e-09 0.00e+00 2.25e-07

Te-129m 5.57e+08 1.91e+08 8.58e+0,7 2.14e+08 1.39e+09 0.00e+00 3.33e+08
Te-131 3.76e-32 1.39e-32 1.05e-32 3.35e-32 9.61e-32 0.00e+00 1.52e-30
Te-131m 3.38e+06 1.36e+06 1.12e+06 2.76e+06 9.36e+06 0.00e+00 2.29e+07

Te-132 2.11e+07 1.05e+07 9.75e+06 1.54e+07 6.54e+07 0.00e+00 3.87e+07
'Te-133rn 1.98e-12 9.05e-13 8.65e-13 1.74e-12 6.17e-12 0.00e+00 9.76e-11

Te-134 8.25e-18 4.14e-18 4.27e-18 7.39e-18 2.79e-17 0.00etOO 9.46e-17

1-129 7.06e+09 5.23e+09 3.83e+09 3.36e+12 6.19e+09 0.00e+00 1.05e+08
1-130 3.56e+06 7.83e+06 3.14e+06 8.78e+08 8.60e+06 0.00e+00 1.68e+06
1-131 2.72e+09 3.21e+09 1.41e+09 1.05e+12 3.74e+09 0.00e+00 1.14e+08

1-132 1.45e+00 2.95e+00 1.05e+00 1.38e+02 3.29e+00 0.00e+00 2.39e+00
1-133 3.63e+07 5.29e+07 1.55e+07 9.62e+09 6.22e+07 0.00e+00 8.95e+06
1-134 1.84e-11 3.77e-11 1.34e-11 8.78e-10 4.21e-iI 0.00e+00 3.89e-11

1-135 1.13e+05 2.25e+05 8.19e+04 2.01e+07 ý.50e+05 0.00e-i00 8.13e+04
Cs-134 3.65e+i0 6.80e+i10 6.87e+09 0.00e+00 1.75e+l0 7.18e+09 1.85e+08
Cs-134m 1.55e+00 2.58e+00 1.30e+00 0.00e+00 9.94e-01 2.29e-01 2.04e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.31e+10 1.19e+10 6.22e+08 0.00e+00 3.40e+09 1.29e+09 4.31e+07
Cs-136 1.98e+09 5.81e+09 2.17e+09 0.00e+00 2.32e+09 4.74e+08 8.83e+07
Cs-137 5.15e+10 6.02e+10 4.27e+09 0.00e+00 1.62e+10 6.55e+09 1.88e+08

Cs-138 9.01e-23 1.47e-22 7.10e-23 0.00e+00 7.3le-23 1.14e-23 2.34e-22
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 4.39e-07 2.91e-i0 1.27e-08 0.00e+00 1.75e-10 1.77e-10 2.78e-05

Ba-140 2.41e+08 2.41e+05 1.24e+07 0.00e+00 5.72e+04 1.48e+05 5.92e+07
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.0Oe+00 o.0oe+oo o.ooe+oo o.ooe+oo o.ooe+oo o.ooe+00 o.ooe+OO

La-140 4.06e+01 1.60e+01 4.11e+00 0.00e+00 0.00e+00 0.00e+00 1.88e+05
La-141 2.89e-04 8.39e-05 1.46e-05 0.00e+00 0.00e+00 0.o00e+00 9.62e+00
La-142 1.74e-10 6.40e-11 1.53e-11 0.00e+00 0.00e+00 0.00e+00 1.09e-05

Ce-141 4.34e+04 2.64e+04 3.11e+03 0.00e+00 8.15e+03 0.00e+00 1.37e+07
Ce-143 3.97e+02 2.64e+05 3.0le+01 0.00e+00 7.68e+01 0.00e+00 1.54e+06
Ce-144 2.33e+06 9.52e+05 1.30e+05 0.00e+.00 3.85e+05 0.00e+00 1.33e+08

Pr-143 1.49e+03 5.55e+02 7 .36e+01 0.00e+00 2.06e+02 0.00e+00 7.84e+05
Pr-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 8.81e+02 9.05e+02 5.55e+01 0.00e+00 3.49e+02 0.00e+00 5.74e+05

Pm-147 1.57e+04 1.32e+03 6.44e+02 0.00e+00 1.98e+03 0.00e+00 3.75e+05
Pm-148 5.57e+02 8.04e+01 4.05e+01 0.00e+00 9.60e+01 0.00e+00 8.58e+05
Pm-148m 4.90e+03 1.24e+03 9.74e+02 0.00e+00 1.43e+03 0.O0e+00 1.62e+06

Pm-149 4.13e+01 5.42e+00 2.37e+00 0.00e+00 6.59e+00 0.00e+00 1.46e+05
Pm-151 6.10e+00 8.90e-01 4.50e-01 0.00e+00 1.06e+00 0.00e+00 4.12e+04
Sm-151 1.19e+04 2.74e+03 5.92e+02 0.00e+00 1.86e+03 0.00e+00 2.29e+05

Sm-153 1.91e+01 1.47e+01 1.13e+00 0.00e+00 3.09e+00 0.00e+00 7.71e+04
Eu-152 2.76e+04 7.34e+03 6.19e+03 0.00e+00 2.06e+04 0.00e+00 6.52e+05
Eu-154 1.09e+05 -1.51e+04 9.05e+03 0.00e+00 4.09e+04 0.00e+00. 1.88e+06

Eu-155 2.18e+04 2.51e+03 1.30e+03 0.00e+00 5.63e+03 0.00e+00 3.36e+06
Eu-156 2.23e+03 1.38e+03 2.19e+02 0.00e+00 6.37e+02 0.00e+00 1.30e+06
Tb-160 8.75e+03 0.00e+00 1.09e+03 0.00e+00 2.49e+03 0.00e+00 1.17e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 5.14e+04 l.lle+04 8.76e+03 0.00e+00 1.47e+04 0.00e+00 1.09e+06
W-181 3.23e+05 9.91e+04 l.lle+04 0.00e+00 0.00e+00 0.00e+00 1.39e+06
W-185 1.23e+07 3.85e+06 4.39e+05 0.00e+00 0.00e+00 0.00e+00 5.51e+07

W-187 6.09e+04 4.23e+04 1.46e+04 0.00e+00 0.00e+00 0.00e+00 2.49e+06
Pb-210 2.69e+11 7.23e+10 1.21e+l'0 0.00e+00 2.20e+i1 0.00e+00 1.18e+07
Bi-210 3.42e+06 2.20e+07 1.96e+06 O.00e+00 ,1.71e+08 0.00e+00 4.33e+07

Po-210 6.88e+09 1.32e+10 1.64e+09 0.00e+00 2.80e+10 0.00e+00 1.47e+08
Ra-.223 1.15e+12 1.68e+09 2.31e+ll 0.00e+00 3.06e+10 0.00e+00 8.97e+09
Ra-224 1.36e+11 3.07e+08 2.72e+10 0.00e+OO 5.60e+09 o.0oe+oo 3.60e+09

Ra-225 1.78e+12 2.01e+09 3.54e+ll Q.00e+00 3.66e+10 0.00e+00 9.98e+09
Ra-226 4.08e+13 3.13e+09 3.38e+13 0.00e+00 5.73e+10 0.00e+00 2.26e+10
Ra-228 2.82e+13 1.69e+09 3.18e+13 0.00e+00 3.09e+10 0.00e+00 3.83e+09

Ac-225 5.85e+05 7.51e+05 3.92e+04 O.00e+00 5.51e+04 0.00e+00 6.51e+06
Ac-227 1.84e+08 3.15e+07 1.15e+07 0.00e+00 6.40e+06 0.00e+00 3.49e+06
Th-227 2.61e+06 4.37e+04 7.49e+04 0.00e+00 1.61e+05 0.00e+00 1.24e+07

Th-228 9.94e+07 1.36e+06 3.36e+06 0.00e+00 6.36e+06 0.00e+00 /,2.35e+07.
Th-229 1.04e+09 2.60e+07 1.73e+07 0.00e+00 1.25e+08 0.00e+00 3.33e+06
Th-230 1.56e+08 7.82e+06 4.36e+06 0.00e+00 3.75e+07 0.00e+00 2.57e+06

Th-232 l.74e+08 6.70e+06 6.79e+04 0.00e+00 3.20e+07 0.00e+00 2.18e+06
Th-234 1.70e+04 9..26e+02 4.91e+02 0.00e+00 3.41e+03 0.00e+00 2.92e+06
Pa-231 3.11e+08 1.03e+07 1.24e+07 0.00e+00 5.51e+07 0.00e+00 3.06e+06

Pa-233 8.05e+02 1.58e+02 1.41e+02 0.00e+00 4.32e+02 0.00e+00 3.78e+05
U-232 9.95e+10 0.00e+00 8.88e+09 0.00e+00 9.74e+09 0.00e+00 2.89e+08
U-233 2.09e+10 0.00e+00 1.59e+09 0.00e+00 4.44e+09 0.00e+00 2.68e+08

U-234 2.01e+i0 0.00e+00 1.56e+09 0.00e+00 4.36e+09 0.00e+00 2.62e+08
U-235 1.92e+10 0.00e+00 1.46e+09 0.00e+00 4.08e+09 0.00e+00 3.33e+08
U-236 1.92e+10 0.00e+00 1.50e+09 0.00e+00 4.15e+09 0.00e+00 2.46e+08

U-237 .5.39e+05 0.00e+00 1.44e+05 0.0Oe+00 1.34e+06 0.00e+00 2.30e+07
U-238 1.84e+10 0.00e+00 1.37e+09 0.00e+00' 3.82e+09 o.00e+oo0, 2.35e+08
Np-237 9.87e+07 6.54e+06 4.32e+06 0.00e+00 2.61e+07 0.00e+00 3.39e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.49e+02 8.78e+00 5.40e+00 0.00e+00 1.92e+01 0.00e+00 1.17e+05
Np-239 3.65e+0± 3.26e+00 1.84e+00 0.00e+00 6.51e+00 0.00e+00 9.44e+04
Pu-238 2.lle+07 2.47e+06 5.59e+05 0.00e+00 1.99e+06 0.00e+00 1.24e+06

Pu-239 2.27e+07 2.55e+06 5.82e+05 0.00e+00 2.lle+06 0.00e+00 1.14e+06
Pu-240 2.27e+07 2.55e+06 5.82e+05 0.00e+00 2.lle+06 o.ooe+00 1.16e+06
Pu-241 6.97e+05 2.89,e+04 1.45e+04 0.00e+00 5.20e+04 0.00e+00 2.38e+04

Pu-242 2.11e+07 2.45e+06 5.61e+05 0.OOe+00 2.02e+06 0.00e+00 1.11e+06
Pu-244 2.45e+07 2.81e+06 6.43e+05 0.00e+00 2.32e+06 0.00e+00 1.66e+06
Am-241 5.95e+07 5.17e+07 4.44e+06 0.00e+00 2.67e+07 o.00e+00 3.14e+06

Am-242m 6.21e+07 5.02e+07 4.65e+06 0.00e+00 2.73e+07 0.00e+00 3.98e+06
Am-243 5.92e+07 5.06e+07 4.36e+06 0.00e+00 2.62e+07 0.00e+00 3.71e+06
Cm-242 5.15e+06 4.77e+06 3.42e+05 0.00e+00 9.84e+05 0.00e+00 3.09e+06

Cm-243 5.75e+07 4.72e+07 3.69e+06 0.00e+00 1.34e+07 0.00e+00 3.33e+06
Cm-244 4.84e+07 3.98e+07 3.lle+06 0.00e+00 l.lle+07 0.00e+00 3.22e+06
Cm-245 7.36e+07 5.96e+07 4.65e+06 0.00e+00 1.78e+07 0.00e+O0 3.00e+06

Cm-246 7.28e+07 5.96e+07 4.65e+06 0.00e+00 1.77e+07 0.00e+00 2.95e+06
Cm-247 7.12e+07 5.88e+07 4.57e+06 0.00e+00 1.74e+07 0.00e+00 3.88e+06
Cm-248 5.88e+08 4.85e+08 3.77e+07 0.00e+00 1.44e+08 0.00e+00 6.25e+07

Cf-252 4.93e+07 0.00e+00 1.19e+06 0.00e+O0 0.00e+00 0.00e+00 1.21e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway : Ground Plane Pathway for Pi

.Nuclide Organ Dose Conversion Factors

T. Body Skin

H-3 0.00e+00 0.00e+00
Be-10 0.00e+00 0.00e+00
C-14 0.00e+00 0.00e+00

N-13 5.75e+04 6.65e+04
F-18 5.66e+05 6.66e+05
Na-22 3.88e+09 4.36e+09

Na-24 1.71e+07 1.98e+07
P-32 0.00e+00 0.00e+00
Ca-41 9.42e+08 1.lle+09

Sc-46 1.13e+09 1.31e+09
Cr-51 6.65e+06 7.86e+06
Mn-54 1.10e+09 1.29e+09

Mn-56 1.29e+06 1.52e+06
Fe-55 0.00e+00 0.00e+00
Fe-59 3.89e+08 4.57e+08

Co-57 1.63e+08 1.79e+08
Co-58 5.26e+08 6.16e+08
Co-60 4.40e+09 5.18e+09

Ni-59 0.00e+00 0.00e+00
Ni-63 0.00e+00 0.00e+00
Ni-65 4.24e+05 4.93e+05

Cu-64 8.67e+05 9.82e+05
Zn-65 6.88e+08 7.92e+08
Zn-69 o.ooe+oo o.00e+oo

Zn-69m 1.82e+06 2.13e+06
Se-79 0.00e+00 0.00e+00
B r-82 3.05e+07 3.53e+07

Br-83 6.96e+03 1.01e+04
Br-84 2.89e+05 3.38e+05
Br-85 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P1

Pi factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway Ground Plane Pathway for Pi

Nuclide Organ Dose Conversion Factors

T. Body Skin

Rb-86 1.28e+07 1.47e+07
Rb-87 0.00e+00 0.00e+00
Rb-88 4.72e+04 5.40e+04

Rb-89 1.76e+05 2.lle+05
Sr-89 3.07e+04 3.56e+04
Sr-90 0.00e+00 0.00e+00

Sr-91 3.07e+06 3.59e+06
Sr-92 I.lle+06 1.23e+06
Y-90 6.42e+03 7.58e+03

Y-91 1.51e+06 1.70e+06
Y-91m 1.43e+05 1.66e+05
Y-92 2.58e+05 3.06e+05

Y-93 2.62e+05 3.58e+05
Zr-93 0.00e+00 0.00e+00
Zr-95 3.43e+08 3.98e+08

Zr-97 4.23e+06 4.92e+06
Nb-93m 2.21e+05 2.69e+07
Nb-95 1.95e+08 2.30e+08

Nb-97 2.57e+05 3.02e+05
Mo-93 6.33e+06 2.57e+08
Mo-99 5.71e+06 6.61e+06

'Tc-101 2.91e+04 3.23e+04
Tc-99 0.00e+00 0.00e+00
Tc-99m 2.63e+05 3.01e+05

Ru-103 1.54e+08 1.80e+08
Ru-105 9.09e+05 1.03e+06
Ru-106 3.00e+08 3.60e+08

Rh-105 1.06e+06 1.24e+06
Pd-107 0.00e+00 0.00e+00
Pd-109 2.15e+04 2.46e+04

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway Ground Plane Pathway for Pi

Nuclide Organ Dose Conversion Factors

T. Body Skin

Ag-ll0m 3.13e+09 3.65e+09
Ag-ill 1.46e+06 1.71e+06
Cd-113m 6.21e+05 7.01e+05

Cd-115m 0.00e+00 0.00e+00
Sn-123 0.00e+00 7.82e+09
Sn-125 5.99e+06 6.93e+06

Sn-126 2.49e+09 2.76e+09
Sb-124 8.42e+08 9.71e+08
Sb-125 7.58e+08 8.55e+08

Sb-126 1.21e+08 1.36e+08
Sb-127 2.41e+07 2.79e+07
Te-125rm 2.19e+06 3.00e+06

Te-127 4.25e+03 4.68e+03
Te-127m 1.18e+05 1.40e+05
Te-129 3.75e+04 4.43e+04

Te-129m 2.82e+07 3.30e+07
Te-131 4.17e+04 4.93e+07
Te-131m 1.15e+07 1.35e+07

Te-132 6.05e+06 7.12e+06
Te-133m 6.30e+05 7.14e+05
Te-134 3.17e+04 3.80e+04

1-129 1.24e+08 2.07e+08
1-130 7.87e+06 9.56e+06
1-131 2.46e+07 2.98e+07

1-132 1.78e+06 2.09e+06
1-133 3.50e+06 4.26e+06
1-134 6.38e+05 7.58e+05

1-135 3.61e+06 4.21e+06
Cs-134 2.82e+09 3.28e*09
Cs-134m 8.18e+04 9.63e+04

Conversion factors 'are in units of square meter-mrem/yr per uCi/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway Ground Plane Pathway for Pi

Nuclide Organ Dose Conversion Factors

T. Body Skin

Cs-135 0.00e00 0.00e+00
Cs-136 2.16e+08 2.44e+08
Cs-137 1.15e+09 1.34e+09

Cs-138 5.13e+05 5.86e+05
Cs-139 4.49e+04 5.13e+04
Ba-139 1.51e+05 1.70e+05

Ba-140 2.93e+07 3.35e+07
Ba-141 5.96e+04 6.79e+04
Ba-142 6.41e+04 7.30e+04

La-140 2.74e+07 3.11e+07
La-141 4.47e+04 5.01e+04
La-142 1.09e+06 1.30e+06

Ce-141 1.95e+07 2.20e+07
Ce-143 3.30e+06 3.75e+06
Ce-144 5.85e+07 6.77e+07

Pr-143 0..0e+00 0.00e+00
Pr-144 2.62e+03 3.01e+03
Nd-147 1.20e+07 1.44e+07

Pm-147 0.00e+00 0.O0e+00
Pm-148, 2.70e+07 3.lle+07
Pm-148m 6.34e+08 3.67e+09

Pm-149 6.03e+04 7.00e+04
Pm-151 2.83e+06 2.96e+06
Sm-151 1.32e+07 5.78e+07

Sm-153 5.75e+05 6.39e+05
Eu-152 1.98e+09 2.29e+09
Eu-154 2.15e+09 2.48e+09

Eu-155 8.74e+07 9.93e+07
Eu-156 1.26e+08 1.44e+08
Tb-160 6.57e+08 7.64e+08

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway Ground Plane Pathway for Pi

Nuclide Organ Dose Conversion Factors

T. Body Skin.

Ho-166m 2.46e+09 2.76e+09
W-181 2.43e+05 3.24e+05
W-185 0.00e+00 0.00e+00

W-187 3.36e+06 3.90e+06
Pb-210 3.53e+06 4.62e+06
Bi-210 0.00e+00 0.00e+00

Po-210 6.84e+03 7.85e+03
Ra-223 1.87e+07 2.24e+07
Ra-224 3.56e+07 4.00e+07

Ra-225 1.36e+06 1.94e+06
Ra-226 1.77e+09 2.04e+09
Ra-228 3.12e+09 3.64e+09

Ac-225 1.75e+07 1.97e+07
Ac-227 5.44e+08 6.53e+08
Th-227 1.03e+07 1.27e+07

Th-228 2.06e+09 2.32e+09
Th-229 6.08e+08 7.46e+08
Th-230 1.80e+09 2.07e+09

Th-232 8.29e+08 1.11e+09
Th-234 2.89e+06 3.42e+06
Pa-231 6.08e+08 7.46e+08

Pa-233 3;89e+07 4.49e+07
U-232 7.12e+05 7.40e+06
U-233 6.35e+08 7.74e+08

U-234 1.75e+05 4.39e+07
U-235 8.84e+08 1.lle+09
U-236 5.80e+03 4.97e+06

U-237 7.37e+06 9.58e+06
U-238 3.04e+07 4.14e+07
Np-237 3.87e+08 4.42e+08

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P,

Pi factors for All age groups by nuclide.
Waterford Steam Electric Station
Pathway Ground Plane Pathway for Pi

Nuclide Organ Dose Conversion Factors

T. Body Skin

Np-238 6.48e+06 7.41e+06
Np-239 2.44e÷06 2.83e+06
Pu-238 3.58e+05 4.95e+06

Pu-239 2.18e+05 2.ý13e+06
Pu-240 3.59e+05 4.97e+06
Pu-241 1.24e+06 1.84e+06

Pu-242 3.04e+05 4.42e+06
Pu-244 2..47e+08 2.66e+08
Am-241 4.60e+07 6.64e+07

Am-242m 7.17e+06 .4.96e+07
Am-243 3.59e+08 4.14e+08
Cm-242 7 .72e+05, 3.23e+06

Cm-243 6.28e+08 7.91e+08
Cm-244 7.86e+05 4.88e+06
Cm-245 2.62e+08 3.31e+08

Cm-246 2..76e+05 4.14e+06
Cm-247 6.08e+08 7,.18e+08
Cm-248 1.88e+09 1.44e+09

Cf-252 1.59e+10 1.73e+10

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

T. Body Skin

H-3 0.00e+00 o.ooe+o0
Be-lO o.00e+00 J0.00e+O0
C-14 0.00e+00 0.00e+00

N-13 7.60e-09 8.80e-09
F-18 6.80e-09 8.00e-09
Na-22 1.60e-08 1.80e-08

Na-24 2.50e-08 2.90e-08
P-32 0.00e+00 O.OOe+O0
Ca-41 3.41e-09 4.Ole-09

Sc-46 1.30e-08 1.50e-08
Cr751 2.20e-10 2.60e-I0
Mn-54 5.80e-09 6.80e-09

Mn-56 1.10e-08 1.30e-08
Fe-55 0.00e+00 0.00e+00
Fe-59 8.00e-09 9.40e-09

Co-57 9.10e-10 1.00e-09
Co-58 7.00e-09 8.20e-09
Co-60 1.70e-08 2.00e-08

Ni-59 0.00e+00 0.00e+00
Ni-63 0.0e+00 0.00e+00
Ni-65 3.70e-09 4.30e-09

Cu-64 1.50e-09 1.70e-09
Zn-65 4.00e-09 4.60e-09
Zn-69 0.00e+00, 0.00e+00

Zn-69m 2.90e-09 3.40e-09
Se-79 o.00e+00 0.00e+00
Br-82 1.90e-08 2.20e-08

Br-83 6..40e-l1 9.30e-11
Br-84 1.20e-08 .1.40e-08
Br-85 0.O0e+O0 0.O0e+00

Conversion factors are in units of mrem/hr per pCi/square meter.
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DOSE CONVERSION FACTORS ALLAGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

T. Body Skin

* Rb-86 6.30e-10 7.20e-i0
Rb-87 0.00e+00 0.00e+00
Rb-88 3.50e-09 4.00e-09

Rb-89 1.50e-08 1.80e-08
Sr-89 .5.60e-13 6.50e-13
Sr-90 0.00e+00 0.00e+00

Sr-91 7.10e-09 8'.30e-09'
Sr-92 9.00e-09 1.O0e-08
Y-90 2.20e-12 2.60e-12

Y-91 2.40e-11 2.70e-11
Y-91m 3.80e-09 4.40e-09
Y-92 1.60e-09 1.90e-09

Y-93 5.70e-10 7.80e-10
Zr-93 0.00e+00 0.00e+00
Zr-95 5.00e-09 5.80e-09

Zr-97 5.50e-09 6.40e-09
Nb-93m 8.20e-13 1.00e-10
Nb-95 5.10e-09 6.00e-09

Nb-97 4.60e-09 5.40e-09
Mo-93 2.29e-11 9.32e-10
Mo-99 1.90e-09 2.20e-09

Tc-101 2.70e-09 3.00e-09
Tc-99 0.00e+00 0.00e+00
Tc-99m 9.60e-10 1.10e-09

Ru-103 3.60e-09 4.20e-09
Ru-105 4.50e-09 5.10e-09
Ru-106 1.50e-09 1.80e-09

Rh-105 6.60e-10 7.70e-10
Pd-107 O.OOe+O0 O.00e+O0
Pd-109 3.50e-11 4.00e-1l

Conversion factors are in units of mrem/hr per pCi/square meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

T. Body Skin

Ag-ll0m 1.80e-08 2.10e-08
Ag-ill 1.80e-10 2.10e-10
Cd-ll3m 2.30e-12 2.60e-12

Cd-ll5m 0.00e+00 0.00e+00
Sn-123 O.00e+00 6.46e-08
Sn-125 5.70e-10 6.60e-10

Sn-126 9.00e-09 1.00e-08
Sb-124 1.30e-08 1.50e-08
Sb-125 3.10e-09 3.50e-09

Sb-126 8.90e-09 1.00e-08
Sb-127 5.70e-09 6.60e-09
Te-125m 3.50e-11 4.80e-11

Te-127 1.00e-1l 1.10e-ll
Te-127m 1.10e-12 1.30e-12
Te-129 7.10e-10 8.40e-10

Te-129m 7.70e-10 9.00e-10
Te-131 2.20e-09 2.60e-06
Te-131m 8.40e-09 9.90e-09

Te-132 1.70e-09 2.00e-09
Te-133m 1.50e-08 1.70e-08
Te-134 1.00e-09 1.20e-09

1-129 4.50e-10 7.50e-10
.1-130 1.40e-08 1.70e-08
1-131 2.80e-09 3.40e-09

1-132 1.70e-08 2.00e-08
1-133 3.70e-09 4.50e-09
1-134 1.60e-08 1.90e-08
1-135 1.20e-08 1.40e-08
Cs-134 1.20e-08 1.40e-08

Cs-134m 6.20e-10 7.30e-10

Conversion factors are in units of mrem/hr per pCi/square meter.

UNT-005-014 Revision 301 Attachment 7.20 (3 of 6)

276



DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

T. Body Skin

Cs-135 0.00e+00 0.00e+00
Cs-136 1.50e-08 1.70e-08
Cs-137 4.20e-09 4.90e-09

Cs-138 2.10e-08 2.40e-08
Cs-139 6.30e-09" 7.20e-09
Ba-139 2.40e-09 2.70e-09

Ba-140 2.10e-09 2.40e-09
Ba-141 4.30e-09 4.90e-09
Ba-142 7.90e-09 9.00e-09

La-140 1.50e-08 1.70e-08
La-141 2.50e-10 2.80e-l0
La-142 1.50e-08 1.80e-08

Ce-141 5.50e-10 6.20e-10
Ce-143 2.20e-09 2.50e-09
Ce-144 3.20e-10 3.70e-10

Pr-143 0.00e+00 0.00e+00
Pr-144 2.00e-10 2.30e-10
Nd-147 1.00e-09 1.20e-09

Pm-147 0.00e+00 0.00e+00
Pm-148 4.60e-09 5.30e-09
Pm-148m 1.41e-08 8.16e-08

Pm-149 2.50e-11 2.90e-11
Pm-151 2.20e-09 2.30e-09
Sm-151 4.80e-11 2.106-10

Sm-153 2.70e-10 3.00e-10
Eu-152 7.37e-09 8.53e-09

.Eu-154 7.80e-09 9.00e-09

Eu-155 3.81e-i0 4.33e-10
Eu-156 7.60e-09 8.70e-09
Tb-160 8.60e-09 1.00e-08

Conversion factors are in units of mrem/hr per pCi/square meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

T. Body Skin

Ho-166m 8.90e-09 1.00e-08
W-181 2.10e-12 2.80e-12
W-185 0.00e+00 0.00e+00

W-187 3.10e-09 3.60e-09
Pb-210 1.30e-1l 1.70e-11
Bi-210 0.00e+00 0.00e+00

Po-210 5.40e-14 6.20e-14
Ra-223 , 1.50e-09 1.80e-Q9
Ra-224 8.90e-09 1.00e-08

Ra-225 8.40e-11 1.20e-1O
ýRa-226 6.40e-09 7.40e-09
Ra-228 1.20e-08 1.40e-08

Ac-225 1.60e-09 1.80e-09
Ac-227 2.00e-09 2.40e-09
Th-227 5.10e-10 6.30e-10

Th-228 8.90e-09 1.00e-08
Th-229 2.20e-09 2.70e-09
Th-230 6.50e-09 7.50e-09

Th-232 3.00e-09 4.00e-09
Th-234 1.10e-l0 1.30e-10
Pa-231 2.20e-09 2.70e-09

Pa-233 1.30e-09 1.50e-09
U-232 2.59e-12 2.69e-11
U-233 2.30e-09 2.80e-09

U-234 6.32e-13 1.59e-10
U-235 3.20e-09 4.00e-09
U-236 2.10e-14 1.80e-ll

U-237 1.00e-09 1.30e-09
U-238 1.10e-10 1.50e-10
Np-237 1.40e-09 1.60e-09

Conversion factors are in units of mrem/hr per pCi/square meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

T. Body Skin

Np-238 2.80e-09 3.20e-09
Np-239 9.50e-10 1.lOe-09
Pu-238 1.30e-12 1.80e-11

Pu-239 7.90e-13 7.70e-12
Pu-240 1.30e-12 1.80e-11
Pu-241 4.60e-12 6.80e-12

Pu-242 1.lOe-12 1.60e-ll
Pu-244 8.95e-10 9..62e-10
Am-241 1.80e-10 .2.60e-l0

Am-242m 2.60e-i1 1.80e-10
Am-243 1.30e-09 1.50e-09
Cm-242 5.50e-12. 2.30e-1i

Cm-243 2.30e-09 2.90e-09
Cm-244 2.90e-12 1.80e-ll
Cm-245 9.50e-10 1.20e-09

Cm-246 1.00e-12 1.50e-11
Cm-247 2.20e-09 2.60e-09
Cm-248 6.8le-09 5.23e-09

Cf-252 6.60e-08 7.20e-08

Conversion factors are in units of mrem/hr per pCi/square meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 8.98e-08 8.98e-08 8.98e-08 8.98e-08 8.98e-08 8.98e-08
Be-10 1.98e-04 3.06e-05 4.96e-06 0.00e+00 0.00e+00 2.22e-04 1.67e-05
C-14 2.27e-06 4.26e-07 4.26e-07 4.26e-07 4.26e-07 4.26e-07 4.26e-07

N-13 6.27e-09 6.27e-09 6.27e-09 6.27e-09 6.27e-09 6.27e-09 6.27e-O9
F-18 4.71e-07 0.00e+00 5.19e-08 0.00e+00 0.00e+00 0.00e+00 9.24e-09
Na-22 1.30e-05 1.30e-05 1.30e-05 1.30e-05 1.30e-05 1.30e-05 1.30e-05

Na-24 1.28e-06 1.28e-06 1.28e-06 1.28e-06 1.28e-06 1.28e-06 1.28e-06
P-32 1.65e-04 9.64e-06 6.26e-06 0.00e+00 0.00e+00 0.00e+00 1.08e-05
Ca-41 3.83e-05 0.00e+00 4.13e-06 0.O0e+00 0.00e+00 3.83e-06 2.86e-07

Sc-46 5.51e-05 1.07e-04 3.11e-05 0.00e+00 9.99e-05 0.00e+00 3.23e-05
Cr-51 0.00e+00 0.00e+00 1.25e-08 7.44e-09 2.85e-09 1.80e-06 4.15e-07
Mn-54 0.00e+00 4.95e-06 7.87e-07 0.00e+00 1.23e-06 1.75e-04 9.67e-06

Mn-56 0.00e+00 1.55e-10 2.29e-11 0.00e+00 1.63e-10 1.18e-06 2.53e-06
Fe-55 3.07e-06 2.12e-06 4.93e-07 0.00e+00 0.00e+60 9.Ole-06 7.54e-07
Fe-59 1.47e-06 3.47e-06 1.32e-06 0.00e+00' 0.00e+00 1.27e-04 2.35e-05

Co-57 O.-00+00 8.65e-08 8.39e-08 0.00e+00 0.00e+00 4.62e,-05 3.93e-06
Co-58 0.00e+00 1.98e-07 2.59e-07 0.00e+00 0.00e+00 1.16e-04 1.33e-05
Co-60 0.00e+00 1.44e-06 1.85e-06 0.00e+00 0.00e+00 7.46e-04 3.56e-05

Ni-59 4.06e-06 1.46e-06 6.77e-07 0.00e+00 0.00e+00 8.20e-06 6.11e-07
Ni-63 5.40e-05 3.93e-06 1.81e-06 0.00e+00 0.00e+00 2.23e-05 1.67e-06
Ni-65 1.92e-10 2.62e-11 1.14e-ll 0.00e+00 0.00e+00 7.00e-07 1.54e-06

Cu-64 0.00e+00 1.83e-10 7.69e-11 0.00e+00 5.78e-10 8.48e-07 6.12e-06
Zn-65 4.05e-06 1.29e-05 .5.82e-06 0.00e+00 8.62e-06 1.OBe-04 6.68e-06
Zn-69 4.23e-12 8.14e-12 5.65e-13 0.00e+00 5.27e-12 1.15e-07 2.04e-09

Zn-69m 1.02e-09 2.45e-09 2.24e-10 0.00e+00 1.48e-09 2.38e-06 1.71e-05
Se-79 0.00e+00 3.83e-07 6.09e-08 0.00e+00 5.69e-07 4.47e-05 3.33e-06
Br-82 0.00e+00 0.00e+00 1.69e-06 0.00e+00 0.00e+00 0.00e+00 1.30e-06;

Br-83 0.00e+00 0.00e+00 3.,Ole-08 0.00e+00 o.00e+oo 0.00e+oo 2.90e-08
Br-84 0.00e+00 0.00e+00 3.91e-08 0.00e+00 0.00e+00 0.00e+00 2.05e-13
Br-85 0.00e+00 0.00e+00 1.60e-09 0.00e+00 b.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.O0e+00 1.69e-05 7.37e-06 0.00e+00 0.00e+00 0.00e+00 2.08e-06
Rb-87 0.00e+00 9.86e-06 3.21e-06 0.00e+00 0.00e+00 0.00e+00 2.88e-07
Rb-88 0.00e+00 4.84e-08 2.41e-08 0.00e+00 0.00e+00 .0,00e+00 4.18e-19

Rb-89 0.00e+00 3.20e-08 2.12e-08 0.00e+00 0.00e+00 0.00e+00 1.16e-21
Sr-89 3.Be-05 0.00e+00 1.09e-06 0.00e+00 0.00e+00 1.75e-04 4.37e-05
Sr-90 3.59e-03 0.00e+00 7.21e-05 0.00e+00 0.00e+00 1.20e-03 9.02e-05

Sr-91 7.74e-09 0'00e+00 3.13e-10 0.00e+00 0.00e+00 4.56e-06 2.39e-05
Sr-92 8.43e-10 o.ooe+oo 3.64e-11 o.ooe+o0 0.00e+00 2.06e-06 5.38e-06
Y-90 2.61e-07 o.00e+OO 7.Ole-09 o.o0e+00 0.00e+00 2.12e-05 6.32e-05

Y-91 5.78e-05 0.00e+00 1.55e-06 0.00e+00 o.00e+O0 2.13e-04 4.8le-05
Y-91m 3.26e-I1 0.00e+00 1.27e-12 0.00e+00 o.00e+00 2.40e-07 1.66e-10
Y-92 1.29e-09 0.00e+00 3.77e-11 o.00e+00 0.00e+00 1.96e-06 9.19e-06

Y-93 1.18e-08 o.ooe+00 3.26e-10 0.00e+00 0.00e+00 6.06e-06 5.27e-05
Zr-93 5.22e-05 2.92e-06 1.37e-06 0.00e+00 l.lle-05 2.13e-05 1.51e-06
Zr-95 1.34e-05 4.30e-06' 2.91e-06 0.00e+00 6.77e-06 2.21e-04 1.88e-05

Zr-97 1.21e-08 2.45e-09 1.13e-09 0.00e+00 3.71e-09 9.84e-06 6.54e-05
Nb-93m 3.10e-05 1.01e-05 2.49e-06 0.00e+00 1.16e-05 3.11e-05 2.38e-06
Nb-95 1.76e-06 9.77e-07 5.26e-07 0.00e+00 9.67e-07 6.31e-05 1.30e-05

Nb-97 2.78e-11 7.03e-12 2.56e-12 0.00e+00 8.18e-12 3.00e-07 3.02e-08
Mo-93 0.00e+00 1.17e-06 3.17e-08 0.00e+O0 3.55e-07 5.11e-05 3.79e-06
Mo-99 0.00e+00 1.51e-0 2.87e-09 0.00e+00 3.64e-08 1.14e-05 3.10e-05

Tc-101 5.22e-15 7.52e-15 7.38e-14 0.00e+00 1.35e-13 4.,99e-08 1.36e-21
Tc-99 3.13e-08 4.64e-08 1.25e-08 0.00e+00 5.85e-07 1.01e-04 7.54e-06
Tc-99m 1.29e-13 3.64e-13 4.63e-12 0.00e+00 5.52e-12 9.55e-08 5.20e-07

Ru-103 1.91e-07 0.00e+00 8.23e-08 0.00e+00 7.29e-07 6.31e-05 1.38e-05
Ru-105 9.88e-11 0.00e+00 3.89e-11 0.00e+00 1.27e-10 1.37e-06 6.02e-06
Ru-106 8.64e-06 0.00e+00 1.09e-06 0.00e+00 1.67e-05 1.17e-03 1.14e-04

Rh-105 9.24e-10 6.73e-10 4.43e-10 0.00e+00 2.86e-09 2.41e-06 1.09e-05
Pd-107 0.00e+00 8.27e-08 5.87e-09 O.00e+00 6.57e-07 9.47e-06 7.06e-07
Pd-109 0.00e+00 4.63e-10 1.16e-10 0.00e+00 2.35e-09 1.85e-06 1.52e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Adult age group by'nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose'Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lr0m 1.35e-06 1.25e-06 7.43e-07 0.00e+00 2.46e-06 5.79e-04 3.78e-05
Ag-ill 4.25e-08 1.78e-08 8.87e-09 0.00e+00 5.74e-08 2.33e-05 2.79e-.05
Cd-113m 0.00e+00 1.54e-04 4.97e-06 .0.00e+00 1.71e-04 2.08e-04 1.59e-05

Cd-115m 0.00e+00 2.46e-05 7.95e-07 0.00e+00 1.98e-05 1.76e-04 4.80e-05
Sn-123 3.02e-05 6.67e-07. 9.82e-07 5.67e-07 0.00e-00 2.88e-04 3.92e-05
Sn-125 1.16e-06 3.12e-08 7.03e-08 2.59e-08 0.00e+00 7.37e'05 6.81e-05

Sn-126 1.58e-04 4.18e-06 6.00e-06 1.23e-06 0.00e+00 1.17e-03 1.59e-05
Sb-124 3.90e-06 7.36e-08 1.55e-06 9.44e-09 O.O0e+00 3.10e-04 5.08e-05
Sb-125 6.67e-06 7.44e-08 1.58e-06 6.75e-09 0.00e+00 2.18e-04 1.26e-05

Sb-126 4.50e-07 9.13e-09 1.62e-07 2.75e-.09 0.00e+00 9.57e-05 6.Ole-05
Sb-127 3.30e-08 7.22e-10 1.27e-08 3.97e-iO 0.00e+00 2.05e-05 3.77e-05
Te-125m 4.27e-07 1.98e-07 5.84e-08 1.31e-07 1.55e-06 3.92e-05 8.83e-06

Te-127 1.75e-10 8.03e-ll 3.87e-11 1.32e-10 6.37e-10 8.14e-07 7.17e-06
Te-127m 1.58e-06 7.2ie-07 1.96e-07 4.11e-07 5.72e-06 1.20e-04 1.87e-05
Te-129 6.22e-12 2.99e-12 1.55e-12 4.87e-12 2.34e-11 2.42e-07 1.96e-08

Te-129m 1.22e-06 5.84e-07 1.98e-07 4.30e-07 4.57e-06 1.45e-04 4.79e-05
Te-131 1.39e-12 7.44e-13 4.49e-13 1.17e-12 5.46e-12 1.74e-07 2.30e-09
Te-131m 8.74e-09 5.45e-09 3.63e-09 6.88e-09 3.86e-08 1.82e-05 6.95e-05

Te-132 3.25e-08 2.69e-08 2.02e-08 2.37e-08 1.82e-07 3.60e-05 6.37e-05
Te-133m 7.24e-12 5.40e-12 4.17e-12 6.27e-12 3.74e-11 5.51e-07 7.65e-09
Te-134 3.84e-12 3.22e-12 1.57e-12 3.44e-12 2.18e-11 4.34e-07 2.97e-11

1-129 2.48e-06 2.11e-06 6.91e-06 5.54e-03 4.53e-06 0.00e+00 2.22e-07
1-130 5.72e-07 1.68e-06 6.60e-07 1.42e-04 2.61e-06 0.00e+00 9.6le-07
1-131 3.15e-06 4.47e-06 2.56e-06 1.49e-03 7.66e-06 0.00e+00 7.85e-07

1-132 1.45e-07 4.07e-07 1.45e-07 1.43e-05 6.48e-07 0.00e+00 5.08e-08
1-133 1.08e-06 1.85e-06 5.65e-07 2.69e-04 3.23e-06 0.00e+60 1.11e-06
1-134 8.05e-08 2.16e-07 7.69e-08 3.73e-06 3.44e-07' 0.00e+00 1.26e-10

1-135 3.35e-07 8.73e-07 3.21e-07 5.60e-05 1.39e-06 0.00e+00 '6.56e-07
Cs-134 4.66e-05 1.06e-04 9.10e-05 0.00e+00 3.59e-05 1.22e-05, 1.30e-06
Cs-134m 1.59e-08 3.20e-08 1.72e-0.8 0.00e+00. 1.83e-08 2.93e-09 7.92e-09

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL, AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Adult age group by nuclide.,
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.46e-05 1.29e-05 5.99e-06 0.00e+00 5.11e-06 1.57e-06 2.1le-07
Cs-136 4.88e-06 1.83e-05 1.38e-05 0.00e+00 1.07e-05 1.50e-06 1.46e-06
Cs-137 5.98e-05 7.76e-05 5.35e-05 O.00e+00 2.78e-05 9.40e-06 1.05e-06

Cs-138 4.14e-08 7.76e-08 4.05e-08 0.00e+00 6.00e-08 6.07e-09 2.33e-13
Cs-139 2.56e-08 3.63e-08 1.39e-08 0.00e+00 3.05e-08 2.84e-09 5.49e-31
Ba-139 1.17e-10 8.32e-14 3.42e-12 0.00e+00 7.78e-14 4.70e-07 1.12e-07

Ba-140 4.88e-06 6.13e-09 3.21e-07 0.00e+00 2.09e-09 1.59e-04 2.73e-05
Ba-141 1.25e-11 9.41e-15 4.20e-13 0.00e+00 8.75e-15 2.42e-07 1.45e-17
Ba-142 3.29e-12 3.38e-15 2.07e-13 0.00e+00 2.86e"15 1.49e-07 1.96e-26

La-140 4.30e-08 2.17e-08 5.73e-09 0.00e+00 0.00e+00 1.70e-05 5.73e-05
La-141 5.34e-10 1.66e-10 2o71e-11 0.00e+00 0.00e+00 1.35e-06 7.31e-06
La-142 8.54e-11 3.88e-11 9.65e-12 0.00e+00 0.00e+00 7.91e-07 2.64e-07

Ce-141 2.49e-06 1.69e-06 1.91e-07 0.00e+00 7.83e-07 4.52e-05 1.50e-05
Ce-143 2.33e-08 1.72e-08 1.91e-09 0.00e+00 7.60e-09 9.97e-06 2.83e-05
Ce-144 4.29e-04 1.79e-04 2.30e-05 0.00e+00 1.06e-04 9.72e-04 1.02e-04

Pr-143 1.17e-06 4.69e-07 5.80e-08 0.00e+00 2.70e-07 3.51e-05 2.50e-05
Pr-144 3.76e-12 1.56e-12 1.91e-13 0.00e+00 8.8le-13 1.27e-07 2.69e-18
Nd-147 6.59e-07 7.62e-07 4.56e-08 0.00e+00 4.45e-07 2.76e-05 2.16e-05

Pm-147 8.37e-05 7.87e-06 3.19e-06 0.00e+00 1.49e-05 6.60e-05 5.54e-06
Pm-148 3.84e-07 6.3 7 e-08 3.20e-08 0.00e+00 1.20e-07 3.91e-05 5.80e-05
Pm-148m 9.82e-06 2.54e-06 1.94e-06 0.00e+00 3.85e-06 2.14e-04 4.18e-05

Pm-149 3.44e-08 4.87e-09 1.99e-09 0,00e+00 9.19e-09 7.21e-06i 2.50e-05
Pm-151 8.50e-09 1.42e-09 7.21e-i0 0.00e+00 2.55e-09 3.94e-06 2.00e-05
Sm-151 8.59e-05 1.48e-05 3.55e-06 0.00e+00 1.66e-05 4.45e-05 3.25e-06

Sm-153 1.70e-08 1.42e-08 1.04e-09 0.00e+00 4.59e-09 4.14e-06 1.58e-05
Eu-152 2.38e-04 5.41e-05 4.76e-05 0.00e+00 3.35e-04 3.43e-04 1.59e-05
Eu-154 7.40e-04 9.10e-05 6.48e-05 0.00e+00 4.36e-04 5.84e-04 3.40e-05

Eu-155 1.01e-04 1.43e-05 9.21e-06 0.00e+00 6.59e-05 9.46e-05 5.95e-06
Eu-156 .1.93e-06 1.48e-06 2.40e-07 0.00e+00 9.95e-07 8.56e-05 4.50e-05
Tb-160 2.21e-05 0.00e+00 2.75e-06 0.00e+00 9.10e-06 1.92e-04 2.68e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 3.37e-04 1.05e-04 8.00e-05 0.O0e+00 1.57e-04 3.94e-04 1.59e-05
W-181 6.23e-09 2.03e-09 2.17e-10 0.00e+00 0.00e+00 1.71e-06 2.53e-07
W-185 1.95e-07 6.47e-08 6.81e-09 0.00e+00 0.00e+00 5.57e-05 1.07e-05

W-187 1.06e-09 8.85e-10 3.10e-10 0.00e+00 0.00e+00 3.63e-06 1.94e-05
Pb-210 2.64e-02 6.73e-03 8.37e-04 0.00e+00 2.12e-02 2.626-02 1.5le-06
Bi-210 2.31e-07 1.59e-06 1.32e-07 0.00e+00 1.92e-05 1.lle-03 2.95e-05

Po-210 3.97e-04 8.60e-04 9.58e-05 O.00e+00 2.95e-03 3.14e-02 4.19e-05
Ra-223 1.80e-04 2.77e-07 -3.60e-05 0.00e+00 7.85e-06 2.55e-02 2.84e-04
Ra-224 1.98e-05 4.78e-08 3.96e-06 0.00e+00 1.35e-06 8.77e-03 '3.01e-04

Ra-225 3.00e-04 3.56e-07 5.99e-05 o.o0e+OO, l.Ole-05 2.92e-02 2.71e-04
Ra-226 1.25e-01 2.39e-06 9.14e-02 O.00e+00 6.77e-05 1.17e-01 2.94e-04
Ra-228 4.41e-02 1.23e-06 4.78e-02 0.00e+00 3.48e-05 1.61e-01 5.O0e-05

Ac-225 4.23e-04 5.82e-04 2.84e-05 0.00e+00 6.63e-05 2.21e-02" 2.52e-04
Ac-227 2.30e+00 3.05e-01 1.36e-01 0.00e+00 9.82e-02 2.41e-01 5.08e-05
Th-227 2.17e-04 3.92e-06 6.25e-06 0.00e+00 2.22e-05 3.77e-02 3.34e-04

Th-228 2.00e-01 3.39e-03 6.77e-03 O.00e+00 1.89e-02 1.01e+00 3.49e-04
Th-229 1.51e+01 4.34e-01 2.51e-01 0.00e+00 2.13e+00 3.62e+06 4.83e-05
Th-230 2.29e+00 1.31e-01 6.,36e-02 0.00e+00 6.40e-01 6.21e-l01 3.73e-05

Th-232 2.56e+00 1.12e-01 9.04e-04 0.00e+00 5.47e-01 5.96e-01 3.17e-05
Th-234 1.63e-06 9.56e-08 4.70e-08 0.00e+00 5.41e-07 1.89e-04 7.03e-05
Pa-231 5.08e+00 1.91e-01 1.98e-01 -0.00e+00 1.07e+00 5.75e-02 4.44e-05

Pa-233 1.21e-06 2.42e-07 2.09e-07 0.00e+00 9.15e-07, 3.52e-05 1.02e-05
U-232 5.14e-02 0.00e+00 3.66e-03 0.00e+60 5.56e-03 2.22e-01 4.21e-05
U-233 1.09e-02 o.00e+00 6.60e-04 0.00e+00 2.54e-03 5.32e-02 3.89e-05

u-234 1.04e-02 0.00e+O0 6.46e-04 0.00e+00 2.49e-03 5.22e-02 3.81e-05
u-235 1.00e-02 .0.00e+00 6.07e-04 0.00e+00 2.34e-03 4.90e-02 4.84e-05
U-236 1.00e-02 0.00e+00 6.20e-04 0.00e+00 2.39e-03' 5.00.e-02 3.57e-05

U-237 3.67e-08 o.00e+00 9.77e-09 0.00e+00 1.51e-07 1.02e-05 1.20e-05
u1-238 9.58e-03 o.00e+O0 5.67e-04 0.00e+00 2.18e-03 4.58e-02 3.41e-05
Np-237 1.56e+00 1.00e+00 6.87e-02 0.00e+00 5.10e-01 5.22e-02 4.92e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 2.96e-07 7.20e-08 4.61e-09 O.00e+00 2.72e-08 1.02e-05 2 13e-05
Np-239 2.87e-08 2.54e-08 1.55e-09 0.00e+00 8.75e-09 4.70e-06 1.49e-05
Pu-238 1.43e+00 9.71e-01 6.90e-02 0.00e+00 2.96e-01 1.82e-01 4.52e-05

Pu-239 1.66e+00 1.07e+00 7.75e-02 0.00e+OO 3.30e-01 1.72e-01 4.13e-05
Pu-240 1.65e+00 1.07e+00 7.73e-02 0.00e+00 3.29e-01 1.72e-01 4.21e-05
Pu-241 3.42e-02 8.69e-03 1.29e-03 0.O0e+00 5.93e-03 1.52e-04 8.65e-07

Pu-242 1.53e+00 1.03e+00 7.46e-02 0.00e+00 3.17e-01 1.65e-01 4.05e-05
Pu-244 1.79e+00 1.18e+00 8.54e-02. 0.00e+00 3.64e-01 1.89e-01 6.03e-05
Am-241 1.68e+00 1.13e+00 6.71e-02 0.00e+00 5.04e-01 6.06e-02 4.60e-05

Am-242m 1.70e+00 1.06e+00 6.73e-02 0.00e+00 5.Ole-01 2.44e-02 5.79e-05
Am-243 1.68e+00 1.10e+00 6.57e-02 0.00e+00 4.95e-01 5.75e-02 5.40e-05
Cm-242 2.22e-02 1.77e-02 9.84e-04 0.00e+00 4.48e-03 3.92e-02 4.91e-05

Cm-243 1.10e+00 7.61e-01 4.6le-02 0.00e+00 2.15e-01 6.31e-02 4.84e-05
Cm-244 8.37e-01 5.88e-01 3.51e-02 O.00e+00 1.64e-01 6.06e-02 4.68e-05
Cm-245 1.74e+00 1.14e+00 7.14e-02 0.00e+00 3.33e-01 5.85e-02 4.36e-05

Cm-246 1.73e+00 1.14e+00 7.13e-02 0.00e+00 3.33e-01 5.96e-02, 4.29e-05
Cm-247 1.68e+00 1.12e+00 7.03e-02 O.•00e+00 3.28e-01 5.85e-02 5.63e-05
Cm-248 1.40e+01 9.26e+00 5.79e-01 0.00e+00 2.70e+00 4.82e-01 9.09e-04

Cf-252 5.43e-01 0.00e+00 2.33e-02 0.00e+00 0.00e+00 1.99e-01 1.78e-04

Conversion factors are in units of mrem
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 9.06e-08 9.06e-08 9.06e-08 9.06e-08 9.06e-08 9.06e-08
Be-10 2.78e-04 4.33e-05 7.09e-06 0.00e+00 0.00e+00 3.84e-04 1.77e-05
C-14 3.25e-06 6.09e-07 6.09e-07 6.09e-07 6.09e-07 6.09e-07 6.09e-07

N-13 8.65e-09 8.65e-09 8.65e-09 8.65e-09 8.65e-09 8.65e-09 8.65e-09
F-18 6.52e-07 0.00e+00 7.10e-08 0.00e+00 O.00e+00 0.00e+00 3.89e-08
Na-22 1.76e-05 1.76e-05 1.76e-05 1.76e-05 1.76e-05 1.76e-05 1.76e-05
------------ I----------------------------------------------------------
Na-24 1.72e-06 1.72e-06 1.72e-06 1.72e-06 ii.72e-06 1.72e-06 1.72e-06
P-32 2.36e-04 1.37e-05 8.95e-06 0.00e+00 O.00e+00 0.00e+00 1.16e-05
Ca-41 4.05e-05 0.00e+00 4.38e-06 0.00e+00 O.00e+00 1.01e-01 3.03e-07

Sc-46 7.24e-05 1.41e-04 4.18e-05 0.00e+00 1.35e-04 0.00e+00 2.98e-05
Cr-51 0.00e+00 0.00e+00 1.69e-08 9.37e-09 3.84e-09 2.62e-06 3.75e-07
Mn-54 0.00e+00 6.39eý06 1.05e-0'6 0.00e+00 1.59e-06 2.48e-04 8.35e-06

Mn-56 '0.00e+00 2.12e-10 3.15e-I1 0.00e+00 2.24e-10 1.90e-06 7.18e-06
Fe-55 4.18e-06 2,98e-06 6.93e-07 0.00e+00 0.00e+00 1.55e-05 7.99e-07
Fe-59 1.99e-06 4.62e-06 1.79e-06 0.00e+00 0.00e+00 1.91e-04 2.23e-05

Co-57 0.00e+00 1.18e-07 1.15e-07 0.00e+00 0.00e+00 7.33e-05 3.93e-06
Co-58 0.00e+00 2.59e-07 3.47e-07 0.00e+00 0.00e+00 1.68e-04 1.19e-05
Co-60 0.00e+00 1.89e-06 2.48e-06 0.00e+00 0.00e+00 1.09e-03 3.24e-05

Ni-59 5.44e-06 2.02e-06 9.24e-07 0.00e+00 0.00e+00 1.41e-05 6.48e-07
Ni-63 7.25e-05 5.43e-06 2.47e-06 0.00e+00 0.00e+00 3.84e-05 1.77e-06
Ni-65 2.73e-10 3.66e-11 1.59e-11 0.00e+00 0.00e+00 1.17e-06 4.59e-06

Cu-64 0.00e+00 2.54e-10 1.06e-10 0.00e+00 8.0le-10 1.39e-06 7.68e-06
zn-65 4.82e-06 1.67e-05 7.80e-06 0.00e+OO 1.08e-05 1.55e-04 5.83e-06
Zn-69 6.04e-12 1.15e-ll 8.07e-13 0.00e+00 7.53e-12 1.98e-07 3.56e-08

Zn-69m 1.44e-09 3.39e-09 3.11e-10 0.00e+00 2.06e-09 3.92e-06 2.14e-05
Se-79 0.00e+00 5.43e-07 8.71e-08 0.00e+00 8.13e-07 7.71e-05 3.53e-06
Br-82 0.00e+00 0.00e+00 2.28e-06 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 4.30e-08 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 5.41e-08 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 2.29e-09 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem per pCi inhaled.

UNT-005-014 Revision 301 Attachment 7.21 (7 of 48)

286



DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung. GI-LLI

Rb-86 0.00e+00 2.38e-05 1.05e-05 0.00e+00 O.00e+00 0.00e+00 2.21e-06
Rb-S7 0.00e+00 1.40e-05 4.58e-06 0.00e+00 0.00e+00 0.00e+00 3.05e-07
Rb-8B 0.00e+00 6.82e-08 3.40e-08 0.00e+00 0.00e+00 0.00e+00 3.65e-15

Rb-89 0.00e+00 4.40e-08' 2.91e-08 0.O0e+00 0.00e+00 0.00e+00 4.22e-17
Sr-89 5.43e-05 O.00e+00 1.56e-06 0.00e+00 0.00e+00 3.02e-04 4.64e-05
Sr-90 4.14e-03 0.00e+00 8.33e-05 0.00e+00 0.00e+00 2.06e-03 9.56e-05

Sr-91 1.10e-08 0.00e+00 4.39e 10 0.00e+00 0.00e+00 7.59e-06 3.24e-05
Sr-92 .1.19e-09 0.00e+00 5.08e-11 0.00e+00 0.00e+00 .3.43e-06 1.49e-05
Y-90 3.73e-07 0.00e+00 1.00e-08 0.00e+00 0.00e+0O 3.66e-05 6.99e-05

Y-91 8.26e-05 0.00e+00 2.21e-06 0.00e+00 0.00e+00 3.67e-04 5.11e-05
Y-91m 4.63e-ii 0.00e+00 1.77e-12 0.00e+00 0.00e+00 4.00e-07 3.77e-09
Y-92 1.84e-09 0.00e+00 5.36e-11 0.00e+00 0.00e+00 3.35e-06 2.06e-05

YZ-93 1.69e708 0.00e+00 4.65e-10 0.00e+00 0.00e+00 1.04e-05 7.24e-05
zr-93 6.83e-05 3.38e-06. 1.84e-06 0.00e+00 1.16e-05 3.67e-05 1.60e-06
Zr-95 1.82e-05 5.73e-06 3.94e-06 0.00e+00 8.42e-06 3.36e-04 1.86e-05

Zr-97 1.72e-08 3.40e-09 1.57e-09 0.00e+00 5.15e-09 1.62e-05 7.88e-05
Nb-93m 4.14e-05 1.36e-05 3.41e-06 0.00e+00 1.59e-05 5.36e-0'5 2.52e-06
Nb-95 2.32e-06 1.29e-06 7.08e-07 0.00e+00 1.25e-06 ..9.39e-05 1.21e-05

Nb-97 3.92e-1i 9.72e-12 3.55e-12 0.00e+00 1.14e-1l 4.91e-07 2.71e-07
Mo-93 0.00e+00 1.66e-06 4.52e-08 0.00e+00 5.06e-07 8.81e-05 3.99e-06
Mo-99 0.00e+00 2.11e-08 4.03e-09 0.O0e+00 5.14e-08 1.92e-05 3.36e-05

Tc-101 7.40e-15 1.05e-14 I 03e-13 0.00e+00 1.90e-13 8.34e-08 1.09e-16
Tc-99 4.48e-08, 6.58e-O8 1.79e-08 0.00e+00 8;35e-07 1.74e-04 7.99e-06
Tc-99m 1.73e-13 4.83e-13 6.24e-12 0.00e+00 7.20e-12 1.44e-07 7.66e-07

Ru-103 2.63e-07 O.00e+00 1.12e-07 O.00e+00 9.29e-07 9.79e-05 1.36e-05
Ru-105 1.40e-10 0.00e+00 5.42e-11 0.00e+00 1.76e-10 2.27e-06 1.13e-05
Ru-106 1.23e-05 0.00e+00 1.55e-06 0.00e+00 2.38e-05 2.Ole-03 1.20e-04

Rh-105 1.32e-09 9.48e-10 6.24e-10 O.00e+00 4.04e-09 4.09e-06 1.23e-05
Pd-107 0.00e+00 1.17e-07 8.39e-09 0.00e+00 9.39e-07 1.63e-05 7.49e-07
Pd-109 0.00e+00 6.56e-10 1.66e-10 0.00e+00 3.36e-09 3.19e-06 1.96e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 1.73e-06 1.64e-06 9.99e-0 7 0.00e+00 3.13e-06 8.44e-04 3.41e-05
Ag-ill 6.07e-08 2.52e-08 1.26e-08 0.00e+00 8.17e-08 4.00e-05 3.00e-05
Cd-113m 0.00e+00 2.17e-04 7.10e-06 0.00e+00 2.43e-04 3.59e-04 1.68e-05

Cd-1llm 0.00e+00 3.48e-05 1.14e-06 0.00e+00 2.82e-05 3.03e-04 5.10e-05
Sn-123 4.31e-05 9.44e-07 1.40e-06 7.55e-07 0.00e+00 4.96e-04 4.16e-05
Sn-125 1.66e-06 4.42e-08 9.99e-08 3.45e-08 0.00e+00 1.26e-04 7.29e-05

Sn-126 2.18e-04 5.39e-06 8.24e-06 1.42e-06 0.00e+00 1.72e-03 1.68e-05
Sb-124 5.38e-06 9.92e-08 2.10e-06 1.22e-08 0.00e+00 4.81e-04 4.98e-05
Sb-125 9.23e-06 1.0le-07 2.15e-06 8.80e-09 0.00e+00 3.42e-04 1.24e-05

Sb-126 6.19e-07 1.27e-08 2.23e-07 3.50e-09 0.00e+00 1.55e-04 6.01e-05
Sb-127 4.64e-08 9.92e-10 1.75e-08 5.21e-i0 0.00e+00 3.31e-05 3.94e-05
Te-125m 6.10e-07 2.80e-07 8.34e-08 1.75e-07 0.00e+00 6.70e-05 9.38e-06

Te-127 2.5!e-i0 1.14e-10 5.52e-11 1.77e-10 9.10e-10 1.40e-06 1.01e-05
Te-127m 2.25e-06 1.02e-06 2.73e-07 5.48e-07 8.17e-06 2.07e-04 1.99e-05
Te-129 8.87e-12 4.22e-12 2.20e-12 6.48e-12 3.32e-11 4.12e-07 2.02e-07

Te-129m 1.74e-06 8.23e-07 2.81e-07 5.72e-07 6.49e-06 2.47e-04 5.06e-05
Te-131 1.97e-12 1.04e-12 6.30e-13 1.55e-12 7.72e-12 2.92e-07 l;89e-09
Te-131m 1.23e-08 7.51e-09 5.03e-09 9.06e-09 5..49e-08 2.97e-05 7.76e-05

Te-132 4.50e-08 3.63e-08 2.74e-08 3.07e-08 2.44e-07 5.61e-05 5.79e-05
Te-133m 1.0le-l1 7.33e-12 5.71e-12 8.18e-12 5.07e-11 8.71e707 1.23e-07
Te-134 5.31e-12 4.35e-12 3.64e-12 4.46e-12 2.91e-ii 6.75e-07 1.37e-09

1-129 3.53e-06 2.94e-06 4.90e-06 3.66e-03 5.26e-06 0.00e+00 2.29e-07
1-130 7.80e-07 2.24e-06 8.96e-07 1.86e-04 3.44e-06 0.00e+00 1.14e-06
1-131 4.43e-06 6.14e-06 3.30e-06 1.83e-03 1.05e-05 0.00e+00 8.11e-07

1-132 1.99e-07 5.47e-07 1.97e-07 1.89e-05 8.65e-07 0.00e+00 1.59e-07
1-133 1.52e-06 2.56e-06 7.78e-07 3.65e-04 4.49e-06 0.00e+00 1.29e-06
1-134 l.lle-07 2.90e-07 1.05e-07 4.94e-06 4.58e-07 0.00e+00 2.55e-09

1-135 4.62e-07 1.18e-06 4.36e-07 7.76e-05 1.86e-06 0.00e+00 8.69e-07
Cs-134 6.28e-05 1.41e-04 6.86e-05 0.00e+00 4.69e-05 1.83e-05 1.22e-06
Cs-13r4m 2.20e-08 4.35e-08 2.35e-08 0.00e+00 2.54e-08 4.56e-09 2.02e-08

Conversion factors are in units of mrem per pCi inhaled.
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Cs-135 2.08e-05 1.82e-05 4.47e-06 0.00e+00 7.30e-06 2.70e-06 2.23e-07
Cs-136 6.44e-06 2.42e-05 l.71e-05 0.00e+00 1.38e-05 2.22e-06 1.36e-06
Cs-137 8.38e-05 1.06e-04 3.89e-05 0.00e+00 3.80e-05 1.51e-05 1.06e-06

Cs-138 5.82e-08 1.07e-07 5.58e-08 0.00e+00 8.28e-08 -9.84e-09 3.38e-11
Cs-139 3.65e-08 5.12e-08. 1.97e-08 0.00e+00 4.34e-08 4.86e-09 1.66e-23
Ba-139 1.67e-10 1.18e-13 4.87e-12 0.00e+00 l.lle-13 8.08e-07 8.06e-07

Ba-140 6.84e-06 8.38e-09 4.40e-07 0.00e+00 2.85e-09 2.54e-04 2.86e-05
Ba-141 1.78e-i1 1.32e-14 5.93e-13 0.00e+00 1.23e-14 4.1le-07 9.33e-14
Ba-142 4.62e-12 4.63e-15 2.84e-13 0.00e+00 3.92e-15 2.39e-07 5.99e-20

La-140 5.99e-08 2.95e-08 7.82e-09 0.00e+00 0.00e+00 2.68e-05 6.09e-05
La-141 7.63e-10 2.35e-10 3.87e-11 0.00e+00 0.O0e+00 2.31e-06 1.54e-05
La-142 1.20e-10 5.31e-Ii 1.32e-11 0.00e+00 0.00e+00 1.27e-06 1.50e-06

Ce-141 3.55e-06 2.37e-06 2.71e-07 0.00e+00 l.lle-06 7.67e-05 1.58e-05
Ce-143 3.32e-08 2.42e-08 2.70e-09 0.00e+00 1.08e-08 1.63e-05 3.19e-05
Ce-144 6.1le-04 2.53e-04 3.28e-05 0.00e+00 1.51e-04 1.67e-03 1.08e-04

Pr-143 1.67e-06 6.64e-07 8.28e-08 0.00e+oo 3.86e-07 6.04e-05 2.67e-05
Pr-144 5.37e-12 2.20e-12 2.72e-13 0.00e+00 1.26e-12 2.19e-07 2.94e-14

.Nd-147 9.83e-07 1.07e-06 6.41e-08 0.00e+00 6.28e-07 4.65e-05 2.28e-05

Pm-147 1.15e-04 l.lOe-05 4.50e-06 0.00e+00 2.10e-05 1.14e-04 5.87e-06
Pm-148 5.44e-07 8.88e-08 4.48e-08 0.00e+00 1.60e-07 6.52e-05 6.14e-05
Pm-148m 1.32e-05 3.35e-06 2.62e-06 0.00e+00 5.07e-06 3.20e-04 4.10e-05

Pm-149 *4.91e-08 6.89e-09 2.84e-09 0.00e+00 1.31e-08 1.24e-05 2.79e-05
Pm-151 1.20e-08 1.99e-09 1.0le-09 0.00e+00 3.57e-09 6.56e-06 2.27e-05
Sm-151 1.07e-04 2.10e-05 4.86e-06 0.00e+00 2.27e-05 7.68e-05 3.53e-06

Sm-153 2.43e-08 2.Oie-08 1.47e-09 0.00e+00 6.56e-09 7.11e-06 1.77e-05
Eu-152 2.96e-04 7.19e-05 6.30e-05 0.00e+00 3.34e-04 5.Ole-04 1.35e-05
Eu-154 9.43e-04 1.23e-04 8.60e-05 0.00e+00 5.44e-04 9.12e-04 3.34e-05

Eu-155. 2.00e-04 1.96e-05 1.21e-05 0.00e+O0 7.65e-05 1.51e-03 5.97e-05
Eu-156 2.70e-06 2.03e-06 3.30e-07 0.00e+00 1.36e-06 1.37e-04 4.56e-05
Tb-160 3.04e-05 0.00e+00 3.79e-06 0.00e+00 1.20e-05 2.97e-04 2.60e-05

Conversion factors are in units of mrem per pCi inhaled.
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Ho-166m 4.40e-04 1.36e-04 9.87e-05 0.00e400 2.00e-04 6.24e-04 1.68e-05
W-181 8.90e-09 2.88e-09 3.01e-10 0.00e+00 0.00e+00 2.95e-06 2.69e-07
W-185 2.78e-07 9.17e-08 9.73e-09 0.00e+00 0.00e+00 9.60e-05 1.14e-05

W-187 1.50e-09 1.22e-09 4.29e-10 0.00e+00 0.00e+00 5.92e-06 2.2le-05
Pb-210 3.09e-02 8.28e-03 1.07e-03 0.00e+00 2.95e-02 4.52e-02 1.60e-06
Bi-210 3.30e-07 2.26e-06 1.89e-07 0.00e+00 2.74e-05 1.91e-03 3.19e-05

Po-210 5.68e-04 1.22e-03 1.37e-04 0.00e+00 4.21e-03 5.41e-02 4.45e-05
Ra-223 2.57e-04 3.93e-07 5.14e-05 0.00e+00 1.12e-05 4.39e-02 3.04e-04
Ra-224 2.83e-05 6.77e-08 5.65e-06 0.00e+00 1.93e-06 1.51e-02 3.29e-04

Ra-225 4.28e-04 5.04e-07 8.56e-05 0.00e+00 :1.44e-05 5.04e-02 2.89e-04
Ra-226 1.33e-01 3.38e-06 9.87e-02 0.00e+00 9.67e-05 2.02e-01 3*ile-04
Ra-228 5.34e•-02 1.74e-06 5.88e-02 0.00e+00 :4.97e-05 2.78e-01 5.30e-05

Ac-225 6.04e-04 8.25e-04 4.06e-05 0.00e+00 9.47e-05 3.81e-02 2.70e-04
Ac-227 2.49e+00 3.69e-01 1.48e-01 0.00e+00 l.07e-01 4.16e-01 5.38e-05
Th-227 3.09e-04 5.56e-06 8.93e-06 0.00e+00 3.18e-05 6.50e-02 3.57e-04

Th-228 2.60e-01 4,.37e-03 8.78e-03 0.00e+00 2.45e-02 1.69e+00 3.70e-04
Th-229 1.54e+01 4.44e-01 2.56e-01 O.00e+00 2.18e+00 5.24e+00 5.12e-05
Th-230 2.34e+00 1.34e-01 6.49e-02 O.00e+00 6.55e-01 8.98e-01 3.95e-05

Th-232 2.61e+00 1.14e-Ol 9.21e-04 0.00e+00 5.60e-01 8.60e701 3.36e-05
Th-234 2.32e-06 1.35e-07 6.71e-08 0.00e+00 7.73e-07 3.26e-04 7.49e-05
Pa-231 5.32e+00 2.ODeOl 2.07e-01 o.ooe+00 1.12e+00 9.91e-02 4.71e-05

Pa-233 1.68e-06 3.24e-07 2.89e-07 0.00e+00 1.22e-06 5.39e-05 1.00e-05
U-232 7.31e-02 0.00e+00 5.23e-03 0.00e+00 7.94e-03 3.84e-01 4.46e-05
U-233 1.55e-02 0.O0e+00 9.42e-04 0.00e+00 3.63e-03 9.18e-02 4.12e-05

U-234 1.48e-02 0.00e+00 9.23e-04 0.00e+00 3.55e-03 8.99e-02 4.04e-05
U-235 1.42e-02 0.00e+00 8.67e-04 0.00e+00 3.34e-03 8.44e-02 5.13e-05
U-236 1.42e-02 0.00e+00 8.86e-04 O.00e+00 3.4le-03 8.62e-02 3.79e-05

U-237 5.25e-08 0.00e+00 1.40e-08 0.00e+00 2.16e-07 1.76e-05 1.29e-05
U-238 1.36e-02 0.00e+00 8.10e-04 0.00e+00 3.12e-03 7.89e-02 3.62e-05
Np-237 1.64e-00 1.06e+00 7.21e-02 0.00e+00 5.35e-01 8.99e-02 5.22e-05

Conversion factors are in units of mrem per pCi inhaled.
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Np-238 4.23e-07 1.02e-07 6.59e-09 O.00e+00 3.88e-08 1.75e-05 2.38e-05
Np-239 4.23e-08 3.60e-08 2.21e-09 0.00e+00 1.25e-08 8.1le-06 1.65e-05
Pu-238 1.50e+00 1.03e+00 7.22e-02 0.00e+00 3.10e-01 3.12e-01 4. 7 9e-05

Pu-239 1.73e+00 1.12e+00 8.05e-02 0.00e+00 3.44e-01 2.93e-01 4.37e-05
Pu-240 1.72e+00 1.12e+00 8.04e-02 0.00e+00 .3.43e-01 2.93e-01 4.46e-05
Pu-241 3.74e-02 9.56e-03 1.40e-03 0.00e+00 6.47e-03 2.60e-04 9.17e-07

Pu-242 1.60e+00 1.08e+00 7.75e-02 0.00e+O0 3.31e-01 2.82e-01 4.29e-05
Pu-244 1.87e+00 1.24e+00 8.88e-02 0.00e00 3.79e-01 3.23e-01 6.39e-05
Am-241 1.77e+00 1.20e+00 7.10e-02 0.00e+00 5.32e-01 1.05e-01 4.88e-05

Am-242m 1.79e+00 1.13e+00 7.15e-02 0.00e+00 5.30e-01 4.21e-02 6.14e-05
Am-243 1.77e+00 1.17e+00 6.95e-02 0.00e+00 5.21e-01 9.91e-02 /5.72e-05
Cm-242 3.17e-02 2.51e-02 1.41e-03 0.00e+00 6.40e-03 6.76e-02 5.21e-05

Cm-243 1.19e+00 8.30e-01 5.00e-02 0.00e+00 2.34e-01 1.09e-01 5.13e-05
Cm-244 9.19e-01 6.53e-01 3.88e-02 0.00e+00 1.81e-01 1.05e-01 4.96e-05
Cm-245 1.83e+00 1.22e+00 7.53e-02 0.00e+00 3.52e-01 1.0le-O1 4.63e-05

Cm-246 1.81e+00 1.22e+00 7.52e-02 0.00e+00 3.51e-01 1.03e-01 4.54e-05
Cm-247 1.77e+00 1.19e+00 7.41e-02 0.00e+00 3.46e-01 1.0le-01 5.97e-05
Cm-248 1.47e+0l 9.83e+00 6.11e-01 0.00e+00 2.85e+00 8.32e-01 9.63e-04

Cf-252 7.16e-01 0.00e+00 3.07e-02 0.00e+00 0.00e+00 3.43e-01 1.89e-04

Conversion factors are in units of mrem

UNT-005-014 Revision 301
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.73e-07 1.73e-07 1.73e-07 1.73e-07 1.73e-07 1.73e-07
Be-lO 8.43e-04 9.83e-05 2.12e-05 O.O00e+00 0.00e+00 7.41e-04 1.72e-05
C-14 9.70e-06 1.82e-06 1.82e-06 1.82e-06 1.82e-06 1.82e-06 1.82e-06

N-13 2.33e-08 2.33e-08 2.33e-08 2.33e-08 2.33e-08 2.33e-08 2.33e-08
F-18 1.88e-06 0.00e+00 1.85e-07 0.00e+00 0.00e+00 0.00e+00 3.37e-07
Na-22 4.41e-05 4.41e-05 4.41e-05 4.41e-05 4.41e-05 4.41e-05 4.41e-05

Na-24 4.35e-06 4.35e-06 4.35e-06 4.35e-06 4.35e-06 4.35e-06 4.35e-06
P-32 7.04e-04 3.09e-05 2.67e-05 0.00e+00 0.00e+oo o.00e+00 1.14e-05
Ca-41 7.06e-05 0.00e+00 7.70e-06 0.00e+00 0.00e+00 7.21e-02 2.94e-07

Sc-46 1.97e-04 2.70e-04 1.04e-04 0.00e+00 2.39e-04 0.00e+00 2.45e-05
Cr-51 0.00e+00 0.00e+00 4.17e-08 2.31e-08 6.57e-09 4.59e-06 2.93e-07
Mn-54 0.00e+00 1.16e-05 2.57e-06 0.00e+00 2.71e-06 4.26e-04 6.19e-06

Mn-56 0.00e+00 4.48e-10 8.43e-11 0.00e+00 4.52e-10 3.55e-06 3.33e-05
Fe-55 1.28e-05 6.80e-06 2.10e-06 0.00e+00 0.00e+00 3.00e-05 7.75e-07
Fe-59 5.59e-06 9.04e-06 4.51e-06 0.00e+00 0.00e+00 3.43e-04 1.9le-05

Co-57 0.00e+00 2.44e-07 2.88e-07 0.O0e+00 0.00e+00 1.37e-04 3.58e-06
Co-58 0.00e+00 4.79e-07 8.55e-07 0.00e+00 0.00e+00 2.99e-04 9.29e-06
Co-60 0.00e+00 3.55e-06 6.12e-06 0.00e+00 0.00e+00 1.91e-03 2.60e-05

Ni-59 1.66e-05 4.67e-06 2.83e-06 0.00e+00 0.00e+00 2.73e-05 6.29e-07
Ni-63 2.22e-04 1.25e-05 7.56e-06 0.00e+00 0.00e+00. 7.43e-05 1.71e-06
Ni-65 8.08e-10 7.99e-11 4.44e-l1 0.00e+00 0.00e+00 2.21e-06 2.27e-05

Cu-64 0.00e+00 5.39e-10 2.90e-10 0.00e+00 1.63e-09 2.59e-06 9.92e-06
Zn-65 1.15e-05 3.06e-05 1.90e-05 0.00e+00 1.93e-05 2.69e-04 4.41e-06
Zn-69 1.81e-ll 2.6le-1i 2.41e-12 0.00e+00 1.58e-11 3.84e-07 2.75e-06

Zn-69m 4.26e-09 7.28e-09 8.59e-10 0.00e+00 4.22e-09 7.36e-06 2.71e-05
Se-79 0.00e+00 1.23e-06 2.60e-07 0.00e+00 1.71e-06 1.49e-04 3.43e-06
Br-82 0.00e+00 0.00e+00 5.66e-06 0.00e+00 0.00e+OO 0.00e+00 0.O0e+00

Br-83 0.00e+00 0.00e+00 1.28e-07 0.00e+00 0.00e+00 0.00e+oo o.ooe+oo
Br-84 0.00e+00 0.00e+00 1.48e-07 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 6.84e-09 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 5.36e-05 3.09e-05 0.00e+00 0.00e+00 0.00e+00 2.16e-06
Rb-87 0.00e+00 3.16e-05 1.37e-05 0.00e+00 0.00e+00 0.00e+00 2.96e-07
Rb-88 0.00e+00 1.52e-07 9.90e-08 0.00e+00 0.00e+00 0.00e+00 4.66e-09

Rb-89 0.00e+00 9.33e-08 7.83e-08 0.00e+00 0.00e+00 0.00e+00 5.lle-10
Sr-89 1.62e-04 0.00e+00 4.66e-06 0.00e+00 0.00e+00 5.83e-04 4.52e-05
Sr-90 l.'04e-02 0.O0e+00 2.07e-04 0.00e+00 0.00e+00 3.99e-03 9.28e-05

Sr-91 3.28e-08 0.00e+00 1.24e-09 0.00e+00 0.00e+00 1.44e-05 4.70e-05
Sr-92 3.54e-09 0.00e+00 1.42e-10 0.00e+00 0.00e+00 6.49e-06 6.55e-05
Y-90 l.lle-06 0.00e+00 2.99e-08 0.00e+00 0.00e+00 7 .07e-05 7.24e-05

Y-91 2.47e-04 0.00e+00 6.59e-06 0.00e+00 0.00e+00 7.10e-04 4.97e-05
Y-91m 1.37e-10 0.00e+00 4.98e-12 0.00e+00 0.00e+00 7.60e-07 4.64e-07
Y-92 5.50e-09 0.00e+00 1.57e-I0 0.00e+00 0.00e+00 6.46e-06 6.46e-05

Y-93 5.04e-08 0.00e+00 1.38e-09 0.00e+00 0.00e+00 2.01e-05 1.05e-04
Zr-93 2.07e-04 7.80e-06 5.55e-06 0.00e+00 3.00e-05 7.10e-05 1.47e-06
Zr-95 5.13e-05 1.13e-05 1.00e-05 0.00e+00 .1.61e-05 6.03e-04 1.65e-05

Zr-97 5.07e-08 7.34e-09 4.32e-09 0.00e+00 1.05e-08 3.06e-05 9.49e-05
Nb-93m 1.27e-04 3.17e-05 1.04e-05 0.00e+00 3.44e-05 1.04e-04 2.45e-06
Nb-95 6.35e-06 2.48e-06 1.77e-06 0.00e+00 2.33e-06 1.66e-04 1.00e-05

Nb-97 1.16e-10 2.08e-ll 9.74e-12 0.00e+00 2.31e-li 9.23e-07 7.52e-06
Mo-93 0.00e+00 3.76e-06 1.35e-07 0.00e+00 1.06e-06 1.70e-04 3.78e-06
Mo-99 0.00e+00 4.66e-08 1.15e-08 0.00e+00 1.06e-07 3.66e-05 3.42e-05

Tc-101 2.19e-14 2.30e-14 2.91e-13 0.00e+00 3.92e-13 1.58e-07 4.41e-09
Tc-99 1.34e-07 1.49e-07 5.35e-08 0.00e+00 1.75e-06 3.37e-04 7.75e-06
Tc-99m 4.81e-13 9.41e-13 1.56e-11 0.00e+00 1.37e-11 2.57e-07 1.30e-06

Ru-103 7.55e-07 0.00e+00 2.90e-07 0.00e+00 1.90e-06 1.79e-04 1.21e-05
Ru-105 4.13e-10 0.00e+00 1.50e-10 0.00e+00 3.63e-10 4.30e-06 2 .69e-05
Ru-106 3.68e-05 0.00e+00 4.57e-06 0.00e+00 4.97e-05 3.87e-03 l,16e-04

Rh-105 3.91e-09 2.10e-09 1.79e-09 0.00e+00 8.39e-09 7.82e-06 1.33e-05
Pd-107 0.00e+00 2.65e-07 2.51e-08 0.00e+00 1.97e-06 3.16e-05 7.26e-07
Pd-109 0.00e+00 1.48e-09 4.95e-10 0.00e+00 7.06e-09 6.16e-06 2.59e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 4.56e-06 3.08e-06 2.47e-06 0.00e+00 5.74e-06 1.48e-03 2.71e-05
Ag-ill 1.81e-07 5.68e-08 3.75e-08 0.00e+00 1.71e-07 7.73e-05 2.98e-05
Cd-113m 0.00e+00 4.93e-04 2.12e-05 0.00e+00 5.13e-04 6.94e-04 1.63e-05

Cd-115m 0.00e+00 7.88e-05 3.39e-06 0.00e+00 5.93e-05 5.86e-04 4.97e-05
Sn-123 1.29e-04 2.14e-06 4.19e-06 2.27e-06 0.00e+00 9.59e-04 4.05e-05
Sn-125 4.95e-06 9.94e-08 2.95e-07 1.03e-07 0.00e+00 2.43e-04 7.17e-05

Sn-126 6.23e-04 1.04e-05 2.36e-05 2.84e-06 0.00e+00 3.02e-03 1.63e-05
Sb-124 1.55e-05 2.00e-07 5.41e-06 3.41e-08 0.00e+00 8.76e-04 4.43e-05
Sb-125 2.66e-05 2.05e-07 5.59e-06 2.46e-08 0.00e+00 6.27e-04 1.09e-05

Sb-126 1..72e-06 2.62e-08 6.16e-07 1.00e-08 0.00e+00 2.86e-04 5.67e-05
Sb-127 1.36e-07 2.09e-09 4.70e-08 1.51e-09 0.00e+00 6.17e-05 3.82e-05
Te-125m 1.82e-06 6.29e-07 2.47e-07 5.20e-07 0.00e+00 1.29e-04 9.13e-06

Te-127 7.49e-10 2.57e-10 1.65e-10 5.30e-10 1.91e-09 2.71e-06 1.52e-05
Te-127m 6.72e-06 2.31e-06 8.16e-07 1.64e-06 1.72e-05 4.00e-04 1.93e-05
Te-129 2.64e-11 9.45e-12 6.44e-12 1.93e-11 6.94e-11 7.93e-07 6.89e-06

Te-129m 5.19e-06 1.85e-06 8.22e-07 1.71e-06 1.36e-05 4.76e-04 4.91e-05
Te-131 5.87e-12 2.28e-12 1.78e-12 4.59e-12 1.59e-11 5.55e-07 3.60e-07
Te-131m 3.63e-08 1.60e-08 1.37e-08 2.64e-08 1.08e-07 5.56e-05 8.32e-05

Te-132 1.30e-07 7.36e-08 7.12e-08 8.58e-08 4.79e-07 1.02e-04 3.72e-05
Te-133m 2.93e-11 1.51e-ll 1.50e-1l 2.32e-11 1.01e-10 1.60e-06 4.77e-06
Te-134 1.53e-11 8.81e-12 9.40e-12 1.24e-11 5.71e-li 1.23e-06 4.87e-07

1-129 1.05e-05 6.40e-06 5.71e-06 4.28e-03 1.08e-05 0.00e+00 2.15e-07
1-130 2.21e-06 4.43e-06 2*28e-06 4.99e-04 6.61e-06 0.00e+00 1.38e-06
1-131 1..30e-05 1.30e-05 7.37e-06 4.39e-03 2.13e-05 0.00e+00 7.68e-07

1-132 15.72e-07 1.10e-06 5.07e-07 5.23e-05 1.69e-06 0.00e+00 8.65e-07
1-133 4.48e-06 5.49e-06 2.08e-06 1.04e-03 9.13e-06 0.00e+00 1.48e-06
1-134 3.17e-07 5.84e-07 2.69e-07 1.37e-05 8.92e-07 0.00e+00 2.58e-07

1-135 1.33e-06 2.36e-06 1.12e-06 2.14e-04 3.62e-06 0.00e+00 1.20e-06
Cs-134 1.76e-04 2.74e-04 6.07e-05 0.00e+00 8.93e-05 3.27e-05 1.04e-06
Cs-134m 6.33e-08 8.92e-08 6.12e-08 0.00e+00 4.94e-08 8.35e-09 7.92e-08

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 6.23e-05 4.13e-05 4.45e-06 0.00e+00 1.53e-05 5.22e-06. 2.17e-07
Cs-136 1.76e-05 4.62e-05 3.14e-05 0.00e+00 2.58e-05 3.93e-06 1.13e-06
Cs-137 2.45e-04 2.23e-04 3.47e-05 0.00e+00 7.63e-05 2.81e-05 9.78e-07

Cs-138 1.71e-07 2.27e-07 1.50e-07 0.00e+00 1.68e-07 1.84e-08 7.29e-08
Cs-139 1.09e-07 1.15e-07 5.80e-08 0.00e+00 9.08e-08 9.36e-09 7.23e-12
Ba-139 4.98e-10 2.66e-13 1.45e-11 0.00e+00 2.33e-13 1.56e-06 1.56e-05

Ba-140 2.00e-05 1.75e-08 1.17e-06 0.00e+00 5.71e-09 4.71e-04 2.75e-05
Ba-141 5.29e-11 2.95e-14 1.72e-12 0.00e+00 2.56e-14 7.89e-07 7.44e-08
Ba-142 1.35e-11 9.73e-15, 7.54e-13 0.00e+00 7.87e-15 4.44e-07 7.41e-10

La-140 1.74e-07 6.08e-08 2.04e-08 0.00e+00 0.00e+00 4.94e-05 6.10e-05
La-141 2.28e-09 5.31e-I0 1.15e-10 0.00e+00 0.00e+00 4.48e-06 4.37e-05
La-142 3.50e-10 1.lle-10 3.49e-11 0.00e+00 0.00e+00 2.35e-06 2.05e-05

Ce-141 1.06e-05 5.28e-06 7.83e-07 0.00e+00 2.31e-06 1.47e-04 1.53e-05
Ce-143 9.89e-08 5.37e-08 7.77e-09 0.00e+00 2.26e-08 3.12e-05 3.44e-05
Ce-144 1.83e-03 5.72e-04 9.77e-05 0.00e+00 3.17e-04 3.23e-03 1.05e-04

Pr-143 4.99e-06 1.50e-06 2.47e-07 0.00e+00 8.1le-07 1.17e-04 2.63e-.05
Pr-144 1.61e-ll 4.99e-12 8.10e-13 0*00e+00 2.64e-12 4.23e-07 5.32e-08
Nd-147 2.92e-06 2.36e-06 1.84e-07 0.00e+00 1.30e-06 8.87e-05 2.22e-05

Pm-147 3.52e-04 2.52e-05 1.36e-05 0.00e+00 4.45e-05 2.20e-04 5.70e-06
Pm-148 1.61e-06 1.94e-07 1.25e-07 O".00e+00 3.30e-07 1.24e-04 6.Ole-05
Pm-148m 3.31e-05 6.55e-06 6.55e-06 0.00e+00 9.74e-06 5.72e-04 3.58e-05

Pm-149 1.47e-07 1.56e-08 8.45e-09 0.00e+00 2.75e-08 2.40e-05 2.92e-05
Pm-151 3.57e-08 4.33e-09 2.82e-09 0.00e+00 7.35e-09 1.24e-05 2.50e-05
Sm-151 3.14e-04 4.75e-05 1.49e-05 0.00e+00 4.89e-05 1.48e-04 3.43e-06

Sm-153 7.24e-08 4.51e-08 4.35e-09 0.00e+00 1.37e-08 1.37e-05 1.87e-05
Eu-152 7.42e-04 1.37e-04 1.61e-04 0.00e+00 5.73e-04 9.00e-04 1.14e-05
Eu-154 2.74e-03 2.49e-04 2.27e-04 0.00e+00 1.09e-03.1.66e-03 2.98e-05

Eu-155 5.60e-04 4.05e-05 3.18e-05 0.00e+00 1.5ie-04 2.79e-04 5.39e-05
Eu-156 7.89e-06 4.23e-06 8.75e-07 0.00e+00 2.72e-06 2.54e-04 4.24e-05
Tb-160 7.79e-05 0.00e+00 9.67e-06 0.00e+00 2.32e-05 5.34e-04 2.28e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.34e-03 2.81e-04 2.37e-04 0.00e+00 4.01e-04 l.13e-03 1.63e-05
W-181 2.66e-08 6.52e-09 8.99e-10 0.00e+00 0.00e+00 5.71e-06 2.61e-07
W-185 8.3le-07 2.08e-07 2.91e-08 0.00e+00 0.00e+00 1.86e-04 l..lle-05

W-187 4.41e-09 2.61e-09 1.17e-09 0.00e+00 O.00e+00 l.lle-05 2.46e-05
Pb-210 8.03e-02 1.85e-02 3.18e-03 0.00e+00 6.31e-02 8.74e-02 1.55e-06
Bi-210 9.85e-07 5.11e-06 5.65e-07 0.00e+00 5.76e-05 3.70e-03 3.21e-05

Po-210 1.70e-03 2.76e703 4.09e-04 O.00e+00 8.85e-03 1.05e-01 4.32e-05
Ra-223 7.69e-04 8.89e-07 1.54e-04 0.00e+00 2.36e-05 8.48e-02 3.00e-04
Ra-224 8.44e-05 1.53e-07 1.69e-05 0.00e+00 4.06e-06 2.92e-02 3.34e-04

Ra-225 1.28e-03 1.14e-06 2.56e-04 0.00e+00 3.02e-05 9.74e-02 2.84e-04
Ra-226 2.34e-01 7.66e-06 1.92e-01 0.O0e+00 .2.03e-04 3.90e-01 3.02e-04
Ra-228 1.49e-01 3.94e-06 1.68e-01 0.00e+00. 1.04e-04 5.37e-01 5.14e-05

Ac-225 1.81e-03 1.87e-03 1.21e-04 0.00e+00 1.99e-04 7.37e-02 2.67e-04
Ac-227 4 4.96e+00 8.05e-01 3.07e-01 0.00e+00 1.77e-01 8.04e-01 5.22e-05
Th-227 9.24e-04 1.26e-05 2.67e-05 0.00e+00 6.67e-05 1.26e-01 3.49e-04

Th-228 8.06e-01 1.04e-02 2.72e-02 0.00e+00 5.41e-02 3.34e+00 3.59e-04
Th-229 2.18e+01 5.74e-01 3.63e-01 0.O0e+bO 2.83e+00 1.08et0l 4.99e-05,
Th-230 3.30e+00 1.73e-01 9.20e-02 0.00e+00 8.52e-01 1.85e+00 3.84e-05

Th-232 3.68e+00 1.47e-01 1.28e-03 o.00e+00 7.28e-01 1.77e±00 3.27e-05
Th-234 6.94e-06 3.07e-07 2.00e-07 0.00e+00 1.62e-06 6.31e-04 7.32e-05
Pa-231 8.62e+00 2.86e-01 3.43e-01 0.00e+00 1.56e+00 1.92e-01 4.57e-05

Pa-233 4.14e-06 6.48e-07- 7.25e-07 0.00e+00 2.38e-06 9.77e-05 8.95e-06
U-232 2.19e-01 o.ooe+o0 1.56e-02 0.00e+00 1.67e-02 7.42e-01 4.33e-05
U-233 4.64e-02 0.00e+00 2.82e-03 0.00e+00 7.62e-03 1.77e-01 4.00e-05

U-234 4.46e-02 0.00e+00 2.76e-03 0.00e+00 7.47e-03 1.74e-01. 3.92e-05
U-235 4.27e-02 0.00e+00 2.59e-03 0.00e+00 7.01e-03 1.63e-01 4.98e-05
U-236 4.27e-02 0.00e+00 2.65e-03 0.00e+00 7.16e-03 1.67e-01 3.67e-05

U-237 1.57e-07 0.00e+00 4.17e-08 0.00e+00 4.53e-07 3.40e-05 1.29e-05
U-238 4.09e-02 0.00e+00 2.42e-03 0.00e+00 16.55e-03 1.53e-01 3.51e-05
Np-237 2.72e+00 1.62e+00 1.19e-01 0.00e+00 7.4ie-01 1.74e-01 5.06e-05

Conversion factors are in units of mreem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.26e-06 2.30e-07 1.97e-08 0.00e+O0 8.16e-08 3.39e-05 2.50e-05
Np-239 1.26e-07 8.14e-08 6.35e-09 0.00e+00 2.63e-O8 1.57e-05 1.73e-05
Pu-238 2.55e+00 1.60e+00 1.21e-01 O.00e+00 4.47e-01 6.08e-01 4.65e-05

Pu-239 2.79e+00 1.68e+00 1.28e-01 0.00e+O0 4.78e-01 5.72e-01 4.24e-05
Pu-240 2.79e+00 1..68e+00 1.27e-01 0.00e+00 4.77e-01 5.71e-01 4.33e-05
Pu-241 7.94e-02 1.75e-02 2.93e-03 o.ooe+00 10.ie-02 5.06e-04 8.90e-07

Pu-242 2.59e+00 1.62e+00 1.23e-01 0.00etO0 4.60e-01 5.50e-01 4.16e-05
Pu-244 3.02e+00 1.85e+00 1.4le-01 0.00e+00 5.27e-01 6.30e-01 6.20e-05
Ain-241 2.97e+00 1.84e+00 1.24e-01 O.00e+00 7.63e-01 2.02e-01 4.73e-05

Am-242m 3.07e+00 1.76e+00 1.27e-01 0.00e+00 7.71e-01 8.14e-02 5.96e-05
Am-243 2.94e+00 1.78e+OC 1.20e-01 O.00e+00 7.42e-01 1.92e-01 5.55e-05
Cm-242 9.48e-02 5.68e-02 4.20e-03 0.00e+00 1.34e-02 1.31e-01 5.06e-05

Cm-243 2.32e+00 1.42e+00 9.95e-02 0.00e+00 3.74e-01 2.10e-01 4.98e-05
Cm-244 1.94e+00 1.18e%00 8.31e-02 0.00e+00 3..06e-01 2.02e-01 4.82e-05
Cm-245 3.O5e+00 1.84e+00 1.28e-01 0.00e+00 5.03e-01 1.95e-01 4.49e-05

Cm-246 3.02e+00 1.84e+00 1.28e-01 0.00e+00 5.03e-01 1.99e-01 4.41e-05
Cm-247 2.94e+00 1.82e+00 1.26e-01 0.00e+00 4.95e-01 1.95e-01 5.80e-05
Cm-248 2.45e+0l 1.50e+01 1.04e+00 0.00e+00 4.08e+00 1.61e+00 9.35e-04

Cf-252 2.18e+00 0.00e+00 9.33e-02 0.00e+00 0.00e+00 6.62e-01 1.84e-04

Conversion factors are in units of mrem
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 2.63e-07 2.63e-07 2.63e-07 2.63e-07 2.63e-07 2.63e-07
Be-!0 9.49e-04 1.25e-04 2.65e-05 0.00e+00 0.00e+00 1.49e-03 1.73e-05
C-14 1.89e-05 3.79e-06 3.79e-06 3.79e-06 3.79e-06 3.79e-06 3.79e-06

N-13 4.39e-08 4.39e-08 4.39e-08 4.39e-08 4.39e-08 4.39e-08 4.39e-08
F-18 3.92e-06 0.00e+00 3.33e-07 0.00e+00 0.00e+00 0.00e+00 6.10e-07
Na-22 7.37e-05 7.37e-05 7.37e-05 7.37e-05 7.37e-05 7.37e-05 7.37e-05

Na-24 7.54e-06 7.54e-06 7.54e-06 7.54e-06 7.54e-06 7.54e-06 7.54e-06
P-32 1.45e-03 8.03e-05 5.53e-05 0.00e+00 0.00e+00 0.00e+00 1.15e-05
Ca-41 7.48e-05 0.00e+oo 8.16e-06 0.00e+00 0.00e+00 6.94e-02 2.96e-07

Sc-46 3.75e-04 5.41e-04 1.69e-04 0.00e+00 .3.56e-04 0.00e+00 2.19e-05
Cr-51 0.00e+00 O.00e+00 6.3.9e-08 4.11e-08 9.45e-09 9.17e-06 2.55e-07
Mn-54 0.00e+00 1.81e-05 3.56e-06 0.00e+00 3.56e-06 7.14e-04 5.04e-06

Mn-56 0.00e+00 1.10e-09 1.58e-10 0.00e+00 7.86e-10 8.956-06 5.12e-05
Fe-55 1.41e-05 8.39e-06 2.38e-06 0.00e+00 0.00e+00 .6.21e-05 7.82e-07
Fe-59 9.69e-06 1.68e-05 6.77e-06 0.00e+00 O.00e+00 7.25e-04 1.77e-05

Co-57 0.00e+00 4.65e-07 4.58e-07 0.00e+00 O.00e+00 2.71e-04 3.47e-06
Co-58 0.00e+00 8.71e-07 1.30e-06 O.OOe+O0 O.00e+00 5.55e-04 7195e-06
Co-60 0.00e+00 5.73e-06 8.41e-06 0.00e+00 0.00e+00 3.22e-03 2.28e-05

Ni-59 1.81e-05 5.44e-06 3.10e-06 0.00e+00. 0.00e+00 5.48e-05 6.34e-07
Ni-63 2.42e-04 1.46e-05 8.29e-06 0.00e+00 0.00e+00 1.49e-04 1.73e-06
Ni-65 1.71e-09 2.03e-10 8.79e-Il 0.00e+00 0.00e+00 5.80e-06 3.58e-05

Cu-64 0.00e+00 1.34e-09 5.53e-10 0.00e+00 2.84e'-09 6.64e-06 1.'07e-05
Zn-65, 1.38e-05 4.47e-05 2.22e-05 O.00e+00 2.32e-05 4.62e-04 3.67e-05
Zn-69 3.85e-11 6.9le-1i 5.13e-12 0.00e+00 2.87e-11 1.05e-06. 9.44e-06

Zn-69m 8.98e-09 1.84e-08 1.67e-09 O.00e+00 7.45e-09 1.91e-05 2.92e-05
Se-79 0.00e+00, 2.25e-06 4.20e-07 0.00e+00 2.47e-06 2.99e-04 3.46e-06
Br-82 0.00e+00 0.00e+00 9.49e-06 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 2.72e-07 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 2.86e-07 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 1.46e-08 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem per pCi inhaled.

UNT-005-014 Revision 301 Attachment 7.21 (19 of 48)

298



DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+oo 1.36e-04 6.30e-05 O.00e+00 0.00e+00 0.00e+00 2.17e-06
Rb-87 0.00e+00. 7.11e-05 2.64e-05 0.00e+00 0.00e+00 0.00e+00 2.99e-07
Rb-88 0.00e+00 3.98e-07 2.05e-07 O.00e+00 0.00e+00 0.00e+00 2.42e-07

Rb-89 0.00e+00 2.29e-07 1.47e-07 0.00e+00 0.00e+00 0.00e+00 4.87e-08
Sr-89 2.84e-04 0.00e+00 8.15e-06 0.00e+00 o.ooe+00 1.45e-03 4.57e-05
Sr-90 l.lle-02 0.00e+00 2.23e-04 0.00e+00 0.00e+00 8.03e-03 9.36e-05

Sr-91 6.83e-08 0.00e+00 2.47e-09 0.00e+00 0.00e+00 3.76e-05 5.24e-05
Sr-92 7.50e-09 0.00e+00 2.79e-10 .O.00e+00 0.00e+00 1.70e-05 1.00e-04
Y-90 2.35e-06 0.00e+O0 6.30e-08 0.00e+00 0.00e+O0 1.92e-04 7.43e-05

Y-91 4.20e-04 0.00e+00 1.12e-05 O.00e+00 0.00e+00 1.75e-03 5.02e-05
Y-91m 2.91e-10 O.00e+00 9,90e-12 0.00e+00 0.00e+00 1.99e-06 1.68e-06
Y-92 !.17e-08 0.00e+00 3.29e-10 0.00e+00 0.00e+00 1.75e-05 9.04e-05

Y-93 1.07e-07 O.00e+00 2.91e-09 0.00e+00 0.00e+00 5.46e-05 1.19e-04
Zr-93 2.24e-04 9.51e-06 6.18e-06 0.00e+00 3.19e-05 1.37e-04 1.48e-06.
Zr-95 8.24e-05 1.99e-05 1.45e-05 0.00e+00 2.22e-C5 1.25e-03 1.55e-05

Zr-97 1.07e-07 1.83e-08 8.36e-09 0.00e+00 1.85e-b8 7.88e-05 1.00e-04
Nb-93m 1.38e-04 3.59e-05 1.15e-05 0.00e+00 3.68e-05 2.09e-04 2.47e-06
Nb-95 1.12e-05 4.59e-06 2.70e-06 O.00e+00 3.37e-06 3.42e-04 9.05e-06

Nb-97 2.44e-10 5.21e-1i 1.88e-11 0.00e+00 4.07e-11 2.37e-06 1.92e-05
Mo-93 .0.00e+00 6.46e-06 2.22e-07 0.00e+00 1.54e-06 3.40e-04 3.76e-06
Mo-99 0.00e+00 1.18e-07 2.31e-08 0.00e+00 1.89e-0 7 9.63e-05 3.48e-05

Tc-101 4.65e-14 5.88e-14 5.80e-13 0.00e+00 6.99e-13 4,17e-07 6.03e-07
Tc-99 2.09e-07 2.68e-07 8.85e-08 0.00e+00 2.49e-06 6.77e-04 7.82e-06
Tc-99m 9.98e-13 2.06e-12 2.66e-11 0.00e+00 2.22e-i1 5.79e-07 1.45e-06

Ru-103 1.44e-06 0.00e+00 4.85e-07 0.00e+00 3.03e-06 3.94e-04 1.15e-05
Ru-105 8.74e-10 0.00e+00- 2.93e-10 0.00e+00 6.42e-10 1.12e-05 3.46e-05
Ru-106 6.20e-05 0.00e+00 7.77e-06 0.00e+00 7.61e-05 8.26e-03 1.17e-04

Rh-105 8.26e-09 5,41e-09 3.63e-09 0.00e+00 1.50e-08 2.08e-05 1.37e-05
Pd-107 0.00e+00 4.92e-07 4.1le-08 0.00e+00 2.75e-06 6.34e-05 7.33e-07
Pd-109 0.00e+00 3.92e-09 1.05e-09 0.00e+O0 1.28e-08 1.68e-05 2.85e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 7.13e-06 5.16e-06 3.57e-06 0.00e+00 7.80e-06 2.62e-03 2.36e-05
Ag-ill 3.75e-07 1.45e-07 7.75e-08 0.00e+00 3.05e-07 2.06e-04 3.02e-05
Cd-113m 0.00e+O0 6.67e-04 2.64e-05 0.00e+00 5.80e-04 1.40e'03 1.65e-05

Cd-115m 0.00e+00 1.73e-04 6.19e-06 0.00e+00 9.41e-05 1.47e-03 5.02e-05
Sn-123 2.09e-04 4.21e-06 7.28e-06 4.27e-06 0.00e+00 2.22e-03 4.08e-05
Sn-125 1.01e-05 2.51e-07 6.00e-07 2.47e-07 0.00e+00 6.43e-04 7.26e-05

Sn-126 8.30e-04 1.44e-05 3.52e-05 3.84e-06 0.00e+00 4.93e-03 1.65e-05
Sb-124 2.71e-05 3.97e-07 8.56e-06 7.18e-08 0.00e+00 1.89e-03 4.22e-05
Sb-125 3.69e-05 3.41e-07 7.78e-06 4.45e-08 0.00e+00 1.17e-03 1.05e-05

Sb-126 3.08e-06 6.01e-08 1.1le-06 2.35e-08 0.00e+00 6.88e-04 5.33e-05
Sb-127 2.82e-07 5.04e-09' 8.76e-08 3.60e-09 O.00e+00 1.54e-.04 3.78e-05
Te-125m 3.40e-06 1.42e-06 4.70e-07 1.16e-06 0.00e+00 3.19e-04 9.22e-06

Te-127 1.59e-09 6.81e-10 3.49e-10 1.32e-09 3.47e-09 7.39e-06 1.74e-05
Te-127m 1.19e-05 4.93e-06 1.48e-06 3.48e-06 2.68e-05 9.37e-04 1.95e-05
Te-129 5.63e-11 2.48e-11 1.34e-11 4.82e-11 1.25e-10 2.14e-06 1.88e-05

Te-129m l.Ole-05 4.35e-06 1.59e,06 3.91e-06 2.27e-05 1.20e-03 4.93e-05
Te-131 1.24e-11 5.87e-12 3.57e-12 1.13e-11 2.85e-11 1.47e-06 5.87e-06
Te-131m 7.62e-08 3.93e-08 2.59e-08 6.38e-08 l.89e-07 1.42e-04 8.51e-05
----------------------------------------------- r----------------------
Te-132 2.66e-07 l.69e-07 1.26e-07 1.99e-07 ý.39e-07 2.43e-04 3.15e-05
Te-133m 6.13e-I1 3.59e-11 2.74e-11 5.52e-11 1.72e-10 3.92e-06 1.59e-05
Te-134 3.18e-11 2.04e-11 1.68e-11 2.91e-ii' 9.59e-11 2.93e-06 2.53e-06

1-129 2.16e-05 1.59e-05 1.16e-05 1.04e-02 1.88e-05 0.00e+00 2.12e-07
1-130 4.54e-06 9.91e-06 3.98e-06 1.14e-03 1.09e-05 0.00e+00 1.42e-06
1-131 2.71e-05 3.17e-05 1.40e-05 1.06e-02 3.70e-05 0.00e+00 7.56e-07

1-132 1.21e-06 2.53e-06 8.99e-07 1.21e-04 2.82e-06 0.00.e+00 1.36e-06
1-133 9.46e-06 1.37e-05 4.00e-06 2.54e-03 1.60e-05 0.00e+00 1.54e-06
1-134 6.58e-07 1.34e-06 4.75e-07 3.18e-05 1.49e-06 0.00e+00 9.21e-07

1-135 2.76e-06 5.43e-06 1.98e-06 4.97e-04 6.05e-06 0.00e+00 1.31e-06
Cs-134 2.83e-04 5.02e-04 5.32e-05 0.00e+00 1.36e-04 5.69e-05 9.53e-07
Cs-134mr 1.32e-07 2.10e-07 1.1le-07 0.00e+00 8.50e-08 2.00e-08 1.16e-07

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.00e-04 8.66e-05 4.73e-06 o.ooe+od 2.58e-05 l.Ole-05 2.18e-07
Cs-136 3.45e-05 9.61e-05 3.78e-05 0.00e+00 4.03e-05 8.40e-06 1.02e-06
Cs-137 3.92e-04 4.37e-04 3.25e-05 0.00e+O0 1.23e-04 5.09e-05 9.53e-07

Cs-138 3.61e-07 5.58e-07 2.84e-07 0.00e+O0 2.93e-07 4.67e-08 6.26e-07
Cs-139 2.32e-07 3.03e-07 1.22e-07 0.00e+00 1.65e-07 2.53e-08 1.33e-08
Ba-139 1.06e-09 7.03e-13 3.07e-11 0.00e+00 4.23e-13 4.25e-06 3.64e-05

Ba-140 4.00e-05 4.00e-08 2.07e-06 0:00e+00 9.59e-09 1.14e-03 2.74e-05
Ba-141 1.12e-10 7.70e-14 3.55e-12 0.O0e+00 4.64e-14 2.12e-06 3.39e-06
Ba-142 2.84e-11 2.36e-14 1.40e-12 O.OOe+00 1.36e-14 i.ile-06 4.95e-07

La-140 3.61e-07 1.43e-07 3.68e-08 O.00e+00 0.00e+00 1.20e-04 6.06e-05
La-141 4.85e-09 1.40e-09 2.45e-10 0.00e+00 0.00e+00 1.22e-05 5.96e-05
La-142 7.36e-10 2.69e-10 6.46e-11 0.00e+00 0.00e+00 5.87e-06 4.25e-05

Ce-141 i.98e-05 1.19e-05 1.42e-06 0.00e+00 3.75e-06 3.69e-04 1.54e-05
Ce-143 2.09e-07 1.38e-07 1.58e-08 0.00e+O0 4.03e-08 8.30e-05 3.55e-05
Ce-144 2.28e-03 8.65e-04 1.26e-04 0.00e+00 3.84e-04 7.03e-03 1.06e-04

Pr-143 1.00e-05 3.74e-06 4.99e-07 0.00e+00 1.41e-06 309e-04 2.66e-05
Pr-144 3.42e-11 1.32e-ii 1.72e-12 0.00e+O0 4.80e-12 1.15e-06 3.06e-06
Nd-147 5.67e-06 5.81e-06 3.57e-07 O.00e+00 2.25e-06 2.30e-04 2.23e-05

Pm-147 3.91e-04 3.07e-05 1.56e-05 o.ooe+oo 4.93e-05 4.55e-04 5.75e-06
Pm-148 3.34e-06 4.82e-07 2.44e-07 .0.00e+00 5.76e-07 3.20e-04 6.04e-05
Pm-148m 5.00e-05 (1.24e-05 9.94e-06 o.ooe+00 1.45e-05 1.22e-03 3.37e-05

Pm-149 3.10e-07 4.08e-08 1.78e-08 0.00e+00 4.96e-08 6.50e-05 3.Ole-05
Pm-151 7.52e-08 1.lOe-08 5.55e-09 0.00e+OO 1.30e-08 3 25e-05 2.58e-05
Sm-151 3.38e-04 6.45e-05 1.63e-05 o.ooe+00 5.24e-05 2.98e-04 3.46e-06

Sm-153 1.53e-07 . 8e-07 9.06e-09 0.00e+00 2.47e-08 3.70e-05 1.93e-05
Eu-152 7.83e-04 1.77e-04 1.72e-04 0.00e+00 5.94e-04 1.48e-03 9.88e-06
Eu-154 2.96e-03 3.46e-04 2.45e-04 0.00e+00 1.14e-03 3.05e-03 2.84e-05

Eu-155 5.97e-04 5.72e-05 3.46e-05 0.00e+00 1.58e-04 5.20e-04 5.19e-05
Eu-156 1.56e-05 9.59e-06 1.54e-06 0.00etOO 4.48e-06 6.12e-04 4.14e-05
Tb-160 1;12e-04 0.00e+00 1.40e-05 0.60e+00 3.20e-05 l.1le-03 2.14e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m. 1.45e-03 3.07e-04 2.51e-04 0.00e+00 4.22e-04 2.05e-03 1.65e-05
W-181 4.86e-08 1.46e-08 1.67e-09 0.00e+00 0.00e+00 1.33e-05 2.63e-07
W-185 1.57e-06 4.83e-07 5.58e-08 0.00e+00 0.00e+00 4.48e-04 1.12e-05

W-187 9.26e-09 6.44e-09 2.23e-09 0.00e+00 O.00e+00 2.83e-05 2.54e-05
Pb-210 8.62e-02 2.02e-02 3.43e-03 0.00e+00 6.85e-02 1.76e-01 1.57e-06
Bi-210 2.06e-06 1.33e-05 1.18e-06 0.00e+00 :1.03e-04 9.96e-03. 3.27e-05

Po-210 2.98e-03 5.63e-03 7.12e-04 0.00e+00 1.30e-02 2.40e-01 4.36e-05
Ra-223 1.56e-03 2.26e-06 3.12e-04 0.00e+00 4.16e-05 2.25e-01 3.04e-04
Ra-224 1.77e-04 4.0Oe-07 3.54e-05 0.00e+00 7.30e-06 7.91e-02 3.42e-04

Ra-225 2.57e-03 2.88e-06 5.13e-04 O.00e+00 5.31e-05 2.57e-01 2.87e-04
Ra-226 2.48e-01 1.46e-05 2.05e-01 O.00e+00 2.94e-04 7,83e-01 3.05e-04
Ra-228 1.60e-01 7.61e-06 1.80e-01 0.00e+00 1.53e-04 1.09e+00 5.19e-05

Ac-225 3.69e-03 4.72e-03 2.48e-04 0.00e+00 3.49e-04 1.96e-01 2.71e-04
Ac-227 5.29e+00 8.76e-01 3.28e-01 0.00e+00 1.86e-01 1.62e+00 5.27e-05
Th-227 1.82e-03 3.03e-05 5.24e-05 0.00e+00 1.13e-04 3.27e-01 3.53e-04

Th-228 8.46e-01 1.10e-02 2.86e-02 0.00e+00 5.61e-02 4.65e+00 3.62e-04
Th-229 2.28e+01 5.94e-01 3.81e-01 0.00e+00 9.32e-01 1.27e+01 5.02e-05
Th-230 3.46e+00 1.79e-01 9.65e-02 0.00e+00 8.,82e-01 2.18e+00 3.87e-05

Th-232 3.86e+00 1.53e-01 2.29e-03 0.00e+00 7.54e-01 2.09e+00 3.29e-05
Th-234 .1.33e-05 7.17e-07 3.84e-07 0.00e+00 2.70e-06 1.62e-03 7.40e-05
Pa-231 9.10e+00 3.00e-01 3.62e-01 0.00e+00 1.62e+00 3.85e-01 4.61e-05

Pa-233 6.84e-06 1.32e-06 1.19e-06 0.00e+00 3.68e-06 2.19e-04 9.04e-06
U-232 2.57e-01 0.00e+00 2.13e-02 0.00e+00 2.40e-02 1.49e+00 4.36e-05
U-233 5.44e-02 0.00e+00 3.83e-03 0.00e+00 1.09e-02 3.56e-01 4.03e-05

U-234 5.22e-02 0.00e+00 3.75e-03 0.00e+00 1.07e-02 3.49e-01 3.95e-05
U-235 ,5.01e-02 0.00e+00 3.52e-03 0.00e+00 1.0le-02 3.28e-01 5.02e-05
U-236 5.01e-02 0.00e+00 3.60e-03 0.00e+00 1.03e-02 3.35e-01 3.71e-05

U-237 3.25e-07 0.00e+00 8.65e-08 0.00e+00 8.08e-07 9.13e-05 1.31e-05
U-238 4.79e-02 0.00e+00 3.29e-03 0.00e+00 9.40e-03 3.06e-01 3.54e-05
Np-237 2.88e+00 1.71e+00 1.26e-01 0.00e+00 7.69e-01 3.49e-01 5.10e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)-

Inhalation Dose/Conversion factors for Infant age group by nuclide.

*J Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 2.67e-06 6.05e-07 4.16e-08 0.00e+00 1.47e-07 9.19e-05 2.58e-05
Np-239 2.65e-07 2.13e-07 1.34e-08 0 00e+00 4.73e-08 4.25e-05 1.78e-05
Pu-238 2.69e+00 1.68e+00 1.27e-01 0.00e+00 4.64e-01 9.03e-01 4.69e-05
Pu-239 2.93e+0- 1.76e+0- 1.34e-- 1 0.0-e+00 4.95e-01 8.47e-- 1 4.28e-05
Pu-24.0 2.93e+00 1.75e+00 1.34e-01 0.00e+00 4.94e-01 8.47e-01 4.36e-05
Pu-241 8.43e-02 1.85e-02 3.11e-03 0.00e+00 1.15e-02 .7.62e-04 8.97e-07

Pu-242 2.72e+00- I.69e+00 1.29e-01 0. 00e+00 4.77e-01 8.15e-01 4.20e-05
Pu-244 3.17e+00 1.94e+00 1.48e-01 0.00e+00 5.46e-01 9.33e-01 6.26e-05
Am-241 3.15e+00 1.95e+00 1.31e-01 0.00e+00 7.94e-01 4.06e-01 4.78e-05

Am-242m 3.25e+00 1.86e+00 1.35e-01 0.00e+00 8.03e-01 1.64e-01 6.01e-05
Am-243 3.10e+00 1.88e+00 1.27e-01 0.00e+00 7.72e-01 3.85e-01 5.60e-05
Cm-242 1.28e-01 8.65e-02 5.70e-03 0.00e+00 1.69e-02 2.97e-01 5.10e-05

Cm-243 2.47e+00 1.52e+00 1.06e-O1 0.00e+00 3.91e-01 4.24e-01 5.02e-05
Cm-244 2.07e+00 1.27e+00 8.89e-02 0.00e+00 3.21e-01 4.08e-01 4.86e-05
Cm-245 3.22e+00 1.96e+00 1.36e-01 0.00e+00 5.23e-01 3.92e-01 4.53e-05

Cm-246 3.20e+00 1.96e+00 1.36e-01 0.00e+00 5.23e-O1.,3.99e-ol 4.45e-05
Cm-247 3.11e+OO 1.93e+00 1.33e-01 0.00e+OO 5.15e-01 3.92e-01 5.85e-05
cm-248 2.58e+01 1.59e+01 l.lOe+OO 0.00e+00 4.24e+00 3.23e+00 9.43e-04

Cf-252 2.37e+00 o.OOe+OO l.Ole-01 o.ooe+oo o.ooe+oo 1.37e+00 1.85e-04

Conversion factors are in units of mrem per pci inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 5.99e-08 5.99e-08 5.99e-08 5.99e-08 5.99e-08 5.99e-08
Be-l0 3.18e-06 4.91e-07 7.94e-08 0.00e+00 3.71e-07 0.00e+00 2.68e-05
C-14 2.84e-06 5.68e-07 5.68e-07 5.68e-07 5.68e-07 5.68e-07 5.68e-07

N-13 8.36e-09 8.36e-09 8.36e-09 8.36e-09 8.36e-09 8.36e-09 8.36e-09
F-18 6.24e-07 0.00e+00 6.92e-08 0.60e+00 0.00e+00 0.00e+00 1.85e-08
Na-22 1.74e-05 1.74e-05 1.74e-05 1.74e-05 1.74e-05 1.74e-05 1.74e-05

Na-24 1.70e-06 1.70e-06 1.70e-06 1.70e-06 1.70e-06 1.70e-06 1.70e-06
P-32 1.93e-04 1.20e-05 7.46e-06 0.00e+00 0.00e+00 0.00e+00 2.17e-05
Ca-41 1.85e-04 0.00e+00 2.00e-05 0.00e+00 0.00e+O0 0.00e+00 1.84e-07

Sc-46 5.51e-09 1.07e-08 3.11e-09 0.00e+00 0.99e-09 0.00e+00 5.21e-05
Cr-51 0.00e+00 0.60e+00 2.66e-09 1.59e-09 5.86e-i0 3.53e-09 6.69e-07
Mn-54 0.00e+00 4.57e-06 8.72e-07 0.00e+0.0 1.36e-06 0.00e+00 1.40e-05

Mn-56 0.00e+00 1.15e-07 2.04e-08 0.00e+00 1.46e-07 0.00e+00 3.67e-06
Fe-55 2.75e-06 1.90e-06 4.43e-07 0.00e+00 O.00e+00 1.06e-06 1.09e-06
Fe-59 4.34e-06 1.02e-05 3.91e-06 0.00e+00 0.00e+00 2.85e-06 3.40e-05

Co-57 0.00e+00 1.75e-07 2.91e-07 0.00e+00 0.00e+00 0.00e+00 4.44e-06
Co-58 o.00e+OO 7.45e-07 1.67e-06 0.00e+00 0.00e+00 0.00e+00 1.51e-05
Co-60 0.00e+00 2.14e-06 4.72e-06 6.00e+00 0.00e+00 0.00e+00 4.02e-05

Ni-59 9.76e-06 3.35e-06 1.63e-06 0.00e+00 0.00e+00 0.00e+00 6.90e-07
Ni-'63 1.30e-04 9.Ole-06 4.36e-06 0.00e+00 0.00e+00 0.00e+00 1.88e-06
Ni-65 5.28e-07 6.86e-08 3.13e-08 0.00e+00 0.00e+00 0.00e+00 1.74e-06

Cu-64 0.00e+00 8.33e-08 3.91e-08 0.00e+00 2.10e-07 .O.00e+00 7.10e-06
Zn-65 4.84e-06 1.54e-05 6.96e-06 0.00e+00 1.03e-05 0.00e+00 9.70e-06
Zn-69 1.03e-08 1.97e-08 1.37e-09 0.00e+00 1.28e-08 0.00e+00 2.96e-09

Zn-69m 1.70e-07 '4.08e-07 3.73e-08 0.00e+00 2.47e-07 0..00e+00 2.49e-05
Se-79 0.00e+00 2.63e-06 4.39e-07 0.00e+00 4.55e-06 0.00e+00 5.38e-07
Br-82 0.00e+00 0.00e+00 2.26e-06 0.00e+00 0.00e+00 0.00e+00 2.59e-06

Br-83 0.00e+00 0.00e+00 4.02e-08 0.00e+00 0.00e+00 0.00e+00 5.79e-08
Br-84 0.00e+00 0.00e+00 5.21e-08 0.00e+00 O.00e+00 0.00e+00 4.09e-13
Br-85 0.00e+00 0.00e+00 2.14e-09 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.11e-05 9.83e-06 0.00e+00 0.00e+00 0.00e+00 4.16e-06
Rb-87 0.00e+00 1.23e-05 4.28e-06 0.00e+00 0.00e+00 0.00e+00 5.76e-07
Rb-88 0.00e+00 6.05e-08 3.21e-08 0.00e+00. 0.00e+00 0.00e+00 8.36e-19

Rb-89 0.00e+00 J4.01e-08 2.82e-08 O.Oe+00 0.00e+00 0.00e+00 2.33e-21
Sr-89 3.08e-04 0.00e+00 8.84e-06 0.00e+00 0.00e+00 0.00e+00 4.94e-05
Sr-90 8.71e-03 0.00e+00 1.75e-04 0.00e+00 0.00e+00 0.00e+00 2.19e-04

Sr-91 5.67e-06, 0.00e+00 2.29e-07 0.00e+O0 0.00e+00 0.00e+00 2.70e-05
Sr-92 2.15e-06 0.O0e+00 9.30e-08 0.00e+00 0.00e+00 0.00e+00 4.26e-05
Y-90 9.62e-09 0.00e+00 2.58e-10 0.00e+00 0.00e+00 0.00e+00 1.02e-04

Y-91 1.41e-07 O.00e+00 3.77e-09 0.00e+00 0.00e+00 0.00e+00 7.76e-05
Y-91m 9.09e-11 0.00e+00 3.52e-12 O.00e+00 0.00e+00 0.00e+00 2.67e-10
Y-92 8.45e-10 0.00e+00 2.47e-11 0.00e+00 0.00e+00 0.00e+00 1.48e-05

Y-93 2.68e-09 0.00e+00 7.40e-11 0.00e+00 0.00e+00 0.O0e+00 8.50e-05
Zr-93 4.18e-0B 2.34e-09 1.09e-09 0.00e+00 8.87e-09 0.00e+00 2.43e-06
Zr-95 3.04e-08 9.75e-09 6.60e-09 0.00e+00 1.53e-08 O.00e+00 3.09e-05

Zr-97 1.68e-09 3.39e-10 1.55e-10 0.00e+00 5.12e-l0 0.00e+00 1.05e-04
Nb-93mn 2.55e-08 8.32e-09 2.05e-09 0.00e+00 .9.57e-09 0.00e+00 3.84e-06
Nb-95 6.22e-09 3.46e-09 1.86e-09 0.00e+00 3.42e-09 0.00e+00 2.10e-05

Nb-97 5.22e-11 1.32e-11 4.82e-12 0.00e+00 1.54e-l1 0.00e+00 4.87e-08
Mo-93 0.00e+00 7.51e-06 2.03e-07 0.00e+00- 2.13e-06 O.00e+00 1.22e-06
Mo-99 0.00e+00 4.3le-06 8.20e-07 0.00e+00 9.76e-06 O.00e+00 9.99e-06

Tc-101 2.54e-10 3.66e-10 3.59e-09 0.00e+00 6.59e-09 1.87e-10 1.10e-21
Tc-99 1.25e-0 7 1.86e-07 5.02e-08 0.00e+00 2.34e-06 1.58e-08 6.08e-06
Tc-99m 2.47e-10 6.98e-10 8.89e-09 0.00e+00 1.06e-08 3.42e-10 4.13e-07

Ru-103 1.85e-07 0.00e+00 7.97e-08 0.O0e+00 7.06e-07 0.00e+00 2.16e-05
Ru-105 1.54e-08 0.00e+00 6.08e-09 0.00e+00 1.99e-07 0.00e+00 9.42e-06
Ru-106 2.75e-06 o.00e0oo 3.48e-07 0.00e+00 5.31e-06 0.00e+00 1.78e-04

Rh-105 1.21e-07 8.85e-08. 5.83e-08 0.00e+00 3.76e-07 0.00e+00 1.41e-05
Pd-107 0.OOe+00 1.47e-07 9.40e-09 0.00e+00 1.32e-06 0.00e+00 9.11e-0 7

Pd-i09 0.00e+00 1.77e-07 3.99e-08 0.00e+00 1.01e-06 0.00e+O0 1.96e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-1r0m 1.60e-07 1.48e-07 8.79e-08 0.00e+00 2.91e-07 0.00e+00 6.04e-05
Ag-ill- 5.81e-08 2.43e-08 1.21e-08 0.00e+00 7.84e-08 0.00e+00 4.46e-05
Cd-ll3m 0.00e+00 3.18e-06 1.02e-07 0.00e+00 3.50e-06 0.O0e+00 2.56e-05

Cd-ll5m 0.00e+00 1.84e-06 5.87e-08 0.00e+00 1.46e-06 0.00e+00 7.74e-05
Sn-123 3.1le-05 5.15e-07 7.59e-07 4.38e-07 O.00e+00 0.00e+00 6.33e-05
Sn-125 8.33e-06 1.68e-07 3.78e-07 1.39e-07 O.00e+00 0.00e+00 1.04e-04

Sn-126 8.45e-05 1.67e-06 2.40e-06 4.92e-07 O.00e+00 0.00e+00 2.43e-05
Sb-124 2.80e-06 5.29e-08 l.lle-06 6.79e-09 O.00e+00 2.18e-06 7.95e-05
Sb-125 1.79e-06 2.00e-08 4.26e-07 1.82e-09 O.00e+00 1.38e-06 1.97e-05

Sb-126 1.15e-06 2.34e-08 4.15e-07 7.04e-09 0.00e+00 7.05e-07 9.40e-05
Sb-127 2.58e-07 5.65e-09 9.90e-08 3.10e-09 0.00e+00 1.53e-07 5.90e-05
Te-125m 2.68e-06 9.71e-07 3.59e-07 8.06e-07 1.09e-05 0.00e+00 1.07e-05

Te-127 1.10e-07 3.95e-08 2.38e-08 8.15e-08 4.48e-07 0.00e+00 8*68e-06
Te-127m 6.77e-06 2.42e-06 8.25e-07 1.73e-06 2.75e-05 0.00e+00 2.27e-05
Te-129 3.14e-08 1.18e-08 7.65e-09 2.41e-08 1.32e-07 0.ooe+00 2.37e-08

Te-129m 1.15e-05 4.29e-06 1.82e-06 3.95e-06 4.80e-05 0.00e+00 5.79e-05
Te-131 1.97e-0B 8.'23e-09 6.22e-09 1.62e-08 8.63e-08 0.00e+00 2.79e-09
Te-131m 1.73e-06 8.46e-07 7.05e-07 1.34e-06 8.57e-06 0.00e+0O 8.40e-05

Te-132 2.52e-06 1.63e-06 )1.53e-06 1.80e-06 1.57e-05 0.00e+00 7.71e-05
Te-133m 4.62e-08 2.70e-08 2.60e-08 3.91e-08 2.67e-07 0.00e+00 9.26e-09
Te-134 3.24e-08, 2.12e-08 1.30e-08 2.83e-08 2.05e-07 0.00e+00 3.59e-11

1-129 3.27e-06 2.81e-06 9.21e-06 7.23e-03 6.04e-06 0.O0e+00 4.44e-07
1-130 7.56e-07 2.23e-06 8.80e-07 1.89e-04 3.48e-06 .. 00e+00 1.92e-06
1-131 4.16e-06 5.95e-06 3.41e-06 1.95e-03 1.02e-C5 0.00e.+00 1.57e-06

1-132 2.03e-07 5.43e-07 1.90e-07 1.90e-05 -8.65e-07 0.00e+00 1.02e-07
1-133 1.42e-06 2.47e-06 17.53e-07 3.63e-04 4.31e-06 0.00e+00 2.22e-06
1-134 1.06e-07 2.88e-07 1.03e-07 4.99e-06 4.58e-07 0.00e+00 2.51e-i0

1-135 4.43e-07 1.16e-06 4.28e-07 7.65e-05 1.86e-06 0.00e+O0 1.31e-06
Cs-134 6.22e-05 1.48e-04 1.21e-04 0.00e+00 4.79e-05 1.59e-05 2.59e-06
Cs-134m 2.13e-08 4.48e-08 2.29e-08 0.00e+00 2.43e-08 3.83e-09 1.58e-08

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Adult age group~by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.95e-05 1.80e-05 7.99e-06 0.00e+00 6.81e-06 2.04e-06 4.21e-07
Cs-136 6.51e-06 2.57e-05 1.85e-05 0.00e+00 .1.43e-05 1.96e-06 2.92e-06
Cs-137 7.97e-05 1.09e-04 7.14e-05 0.00e+00 3.70e-05 1.23e-05 2.ile-06

Cs-138 5.52e-08 1.09e-07 5.40e-OB 0.00e+00 8.Ole-08 7.91e-09 4.65e-13
Cs-139 3.41e-08 5.08e-08 1.85e-08 0.00e+00 4.07e-08 3.70e-09 1.10e-30
Ba-139 9.70e-08 6.91e-11 2.84e-09 0.00e+00 6.46e-11 3.92e-1i 1.72e-07

Ba-140 2.03e-05 2.55e-08 1.33e-06 0.00e+00 8.67e-09 1.46e-08 4.18e-05
Ba-141 4.71e-08 3.56e-i1 1.59e-09 0.00e+00 3.31e-il 2.02e-11 2.22e-17
Ba-142 2.13e-08 2.19e-11 1.34e-09 0.00e+00 1.85e-11 1.24e-11 3.00e-26

La-140 2.50e-09 1.26e-09 3.33e-10 0.00e+00 0.00e+00 0.00e+00 9.25e-05
La-141 3.19e-10 9.90e-11 1.62e-11 0.00e+00 0.00e+00 0.00e+00 1.18e-05
La-142 1.28e-10 5.82e-11 1.45e-11 0.00e+00 0.00e+00 0.00e+00 4.25e-07

Ce-141 9.36e-09 6.33e-09 7.18e-10 0.00e+00 2.94e-09 C.00e+00 2.42e-05
Ce-143 1.65e-09 1.22e-06 1.35e-10 0.00e+00 5.37e-10 0.00e+00 4.56e-05
Ce-144 4.88e-07 2.04e-07 2.62e-08 0.00e+00 1.21e-07 0.00e+00 1.65e-04

Pr-143 9.20e-09 3.69e-09 4.56e-10 0.00e+00 2.13e-09 0.00e+00 4.03e-05
Pr-144 3.01e-ll 1.25e-11 1.53e-12 0.00e+00. 7.05e-12 0.00e+00 4.33e-18
Nd-147 6.29e-09 7.27e-09 4.35e-10 0.00e+00 4.25e-09 0.00e+00 3.49e-05

Pm-147 7.54e-08 7.09e-09 2.87e-09 0.0.0e+00 1.34e-08 0.00e+00 8.93e-06
Pm-148 7.17e-09 1.19e-09 5.99e-10 0.00e+00 2.25e-09 0.00e+00 9.35e-05
Pm-148m 3.07e-08 7.95e-09 6.08e-09 0.00e+00 1.20e-08 0.00e+00 6.74e-05

Pm-149 1.52e-09 2.15e-10 8.78e-11 0.00e+00 4.06e-10 0.00e+00 4.03e-05
Pm-151 6.97e-10 1.17e-10 5.91e-ii 0.00e+00 2.09e-10 0.00e+00 3.22e-05
Sm-151 6.90e-08 1.19e-08 2.85e-09 0.00e+00 1.33e-08 0.00e+00 5.25e-06

Sm-153 8.57e-10 7.15e-10 5.22e-ll 0.00e+00 2.31e-i0 0.00e+00 2.55e-05
Eu-152 1.95e-07 4.44e-08 3.90e-08 0.00e+00 2.75e-07 0.00e+00 2.56e-05
Eu-154 6.15e-07 7.56e-08 5.38e-08 0.00e+00 3.62e-07 0.00e+00 5.48e-05

Eu-155 8.60e-08 1.22e-08 7.87e-09 0.00e+00 5.63e-08 0.00e+00 9.60e-06
Eu-156 1.37e-08 1.06e-08 1.71e-09 0.00e+00 7.08e-09 0.00e+00 7.26e-05
Tb-160 4.70e-08 0.00e+00 5.86e-09 0.00e+00 1.94e-08 0.00e+00 4.33e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Adult age group by nuclide,.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.70e-07 8.43e-08 6.40e-08 0.00e+00 1.26e-07 0.00e+00 2.56e-05
W-181 9.91e-09, 3.23e-09 3.46e-10 0.00e+00 0.00e+00 0.00e+00 3.68e-07
W-185 4.05e-07 1.35e-07 1.42e-08 O.00e+00 0.00e+O0 0.00e+00 1.56e-05

W-187 1.03e-07 8.61e-08 3.Ole-08 O.Oe+00 O.00e+00 0.00e+00 2.82e-05
Pb-210 1.53e-02 4.37e-03 5.44e-04 0.00e+00 1.23e-02 0.00e+00 2.24e-06
Bi-210 4.61e-07 3.18e-06 2.64e-07 0.00e+00 3.83e-05 O.00e+00 4.75e-05

Po-210 3.56e-04 7.56e-04 8.59e-05 0.00e+00 2.52e-03 O.00e+00 6.36e-05
Ra-223 4.97e-03 7.65e-06 9.94e-04 0.00e+00 2.17e-04 0.00e+00 3.21e-04
Ra-224 1.61e-03 3.90e-06 3.23e-04 0.00e+00 1.10e-04 0.00e+00 3.40e-04

Ra-225 6.56e-03 7.78e-06 1.31e-03 O.00e+00 2.21e-04 0.00e+00 3.06e-04
Ra-226 3.02e-01 5.74e-06 2.20e-01 0.00e+00 1.63e-04 0.00e+00 3.32e-04
Ra-228 1.12e-01 -3.12e-06 1.21e-01 0.00e+00 8.83e-05 0.00e+00 5.64e-05

Ac-225 4.40e-06 6.06e-06 2.96e-07 0.00e+00 6.90e-07 0.00e+00 4.07e-04
Ac-227 1.87e-03 2.48e-04 1.lle-04 0.00e+00 8.00e-05 0.00e+00 8.19e-05
Th-227 1.37e-05 2.48e-07 3.95e-07 O.O0e+00 1.41e-06 0.00e+00 5.40e-04

Th-228 4.96e-04 8.40e-06 1.68e-05 0.00e+00 4.67e-05 ,0.00e+00 5.63e-04
Th-229 1.36e-02 3.89e-04 2.25e-04 0.00e+00 1.88e-03 0.00e+00 7.81e-05
Th-230 2.06e-03 1.17e-04 5.70e-05 0.00e+00 5.65e-04 O.00e+00 6.02e-05

Th-232 2.30e-03 1.00e-04 1.50e-06 0.00e+00 4.82e-04 0.00e+00 5.12e-05
Th-234 8.01e-08 4.71e-09 2.31e-09 0.00e+00 2.67e-086 0.00e+00 1.13e-04
Pa-231 4.10e-03 1.54e-04 1.59e-04 O.00e+00 8,64e-04 0.O00e+00 7.17e-05

Pa-233 5.26e-09 1.06e-09 9.12e-10 O.O0e+00 3.99e-09 0.00e+00 1.64e-05
U-232 4.13e-03 0.00e+00 2.,95e-04 0.00e+00 4.47e-04 0.00e+00 6.78e-05
U-233 8.71e-04 0.00e+00 5.28e-05 0.00e+00 2.03e-04 0.00e+00 6.27e-05

U-234 8.36e-04 0.00e+00 5.17e-05 0.00e+00 1.99e-04 0.00e+00 6.14e-05
U-235 8.01e-04 0.00e+00 4.86e-05 0.00e+00 1.87e-04 0.00e+00 7.81e-05
U-236 8.Qle-04 0.00e+00 4.96e-05 0.O0e+00 1.91e-04 0.00e+00 5.76e-05

U-237 5.52e-08 bO.00e+O0 1.47e-08 0.00e+00 2.27e-07 0.00e+00 1.94e-05
U-238 7.67e-04 0.00e+00 4.54e-05 0.00e+00 1.75e-04 0.00e+00 5.50e-05
Np-237 1.26e-03 8.96e-05 5.5,4e-05 0.00e+00 4.12e-04 0.00e+00 7.94e-05

Conversion factors are in units of mrem per pCi ingested.

UNT-005-014 Revision 301 Attachment 7.21 (29 of 48)

308



51
DOSE, CONVERSION FACTORS ALL AGE GROUPS

BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.37e-08 3.69e-10 2.13e-10 0.00e+00 1.25e-09 0.00e+00 3.43e-05
Np-239 1.19e-09 1.17e-10 6.45e-11 0.00e+00 3.65e-10 0.00e+00 2.40e-05
Pu-238 6.30e-04 7.98e-05 1.71e-05 0.00e+00 7.32e-05 0.00e+00 7.30e-05

Pu-239 7.25e-04 8.71e-05 1.91e-05 0.00e+00 8.1le-05 0.00e+00 6.66e-05
Pu-240 7.24e-04 8.70e-05 i.91e-05 0.00e+00 8.10e-05 0.00e+00 6.78e-05
Pu-241 1.57e-05 7.45e-07 3.32e-07 0.00e+00 1.53e-06 0.00e+00 1.40e-06

Pu-242 6.72e-04 8.39e-05 1.84e-05 0.00e+00 7.8le-05 0.00e+00 6.53e-05
Pu-244 7.84e-04 9.6le-05 2.11e-05 0.00e+00 8.95e-05 0.00e+00 9.73e-05
An-241 7.55e-04 7.05e-04 5.41e-05 0.00e+00 4.07e-04 0.00e+00 7.42e-05

Am-242m 7.61e-04 6.63e-04 5.43e-05 0.00e+00 -4.05e-04 O.Q00e+00 9.34e-05
Amn-243 7.54e-04 6.90e-04 5.30e-05 0.00e+00 3.99e-04 0.00e+00 8.70e-05
Cm-242 2.06e-05 2.19e-05 1.37e-06 0.00e+00 6.22e-06 0.00e+00 7.92e-05

Cm-243 5.99e-04 5.49e-04 3.75e-05 0.00e+00 1.75e-04 0.00e+00 7.81e-05
Cm-244 4.56e-04 4.27e-04 2.87e-05 0.00e+00 1.34e-04 0.00e+00 7.55e-05
Cm-245 9.38e-04 8.17e-04 5.76e-05 0.00e+00 2.69e-04 0.00e+00 7.04e-05

Cm-246 9.30e-04 8.16e-04 5.75e-05 0.00e+00 2.68e-0.4 0.00e+00 6.91e-05
•Cm-247 9.07e-04 8.04e-04 5.67e-05 0.00e+00 2.64e-04 0.00e+00 9.09e-05

Cm-248. 7.54e-03 6.63e-03 4.67e-04 0.00e+00 2.18e-03 0.00e+00 1.47e-03

Cf-252 2.6le-04 0.00e+00 6.29e-06 0.00e+00 0.00e+00 0.00e+00 2.88e-04

Conversion factors are in units of mrem
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 6.04e-08 6.04e-08 6.04e-08 6.04e-08 6.04e-08 6.04e-08
Be-10 4.48e-06 6.94e-07 1.13e-07 0.00e+00 5.30e-07 0.00e+00 2.84e-05
C-14 4.06e-06 8.12e-07 8.12e-07 8.12e-07 8.12e-07 8.12e-07 8.12e-07

N-13 1.15e-08 1.15e-08 1.15e-08 1.15e-08 1.15e-08 1.15e-08 1.15e-08
F-18 8.64e-07 0.00e+00 9.47e-08 0.O0e+00 0.00e+00 0.00e+00 7.78e-08
Na-22 2.34e-05 2.34e-05 2.34e-05 2.34e-05 12.34e-05 2.34e-05 2.34e05

Na-24 2.30e-06 2.30e-06 2.30e-06 2.30e-06 2.30e-06 2.30e-06 2.30e-06
P-32 2.76e-04 1.71e-05 1.07e-05 O.00e+00 :0.00e+00 0.00e+00 2.32e-05
Ca-41 1.97e-04 0.00e+00 2.13e-05 0.00e+00 0.00e+00 0.00e+00 1.95e-07

Sc-46 7.24e-09 1.41e-08 4.18e-09 0.00e+00 1.35e-08 0.00e+00 4.80e-05
Cr-51 0.00e+00 0.00e+00 3.60e-09 2.00e-09 7.89e-10 5.14e-09 6.05e-07
Mn-54 0.00e+00 5.90e-06 1.17e-06 0.00e+00 1.76e-06 0.00e+00 1.21e-05

Mn-56 0.00e+00 1.58e-07 2.81e-08 0.00e+00 2.00e-07 0.00e+00 1.04e-05
Fe-55 3.78e-06 2.68e-06 6.25e-07 0.00e+00 0.00e+00 1.70e-06 1.16e-06
Fe-59 5.87e-06 1.37e-05 5.29e-06 0.06e+00 0.00e+00 4.32e-06 3.24e-05

Co-57 0.00e+00 2.38e-07 3.99e-07 0.00e+00 0.00e+00 0.00e+00 4.44e-06
Co-58 o.00e+OO 9.72e-07 2.24e-06 0.00e+00 0.00e+00 0.00e+00 1.34e-05
Co-60 0.00e+00 2.81e-06 6.33e-06 0.00e+00 o.00e+00 0.00e+00 3.66e-05

Ni-59 1.32e-05 4.66e-06 2.24e-06 0.00e+00 0.00e+00 0.00e+00 7.31e-07
Ni-63 1.77e-04 1.25e-05 6.00e-06 0.00e+00 0.00e+00 0.00e+00 1.99e-06
Ni-65 7.49e-07 9.57e-08 4.36e-08 0.00e+00 0.00e+00 0.00e+00 5.19e-06

Cu-64 0.00e+00 1.15e-07 5.41e-08 0.00e+00 2.91e-07 0.00e+00 8.92e-06
Zn-65 5.76e-06 2..00e-05 9.33e-06 O.00e+00 1.28e-05 0.00e+00 8.47e-06
Zn-69 1.47e-08 2.80e-08 1.96e-09 o.ooe+00 1.83e-08 o.00e+OO 5.16e-08

Zn-69m 2.40e-07 5.66e-07 5.19e-08 o.Goe+o0 3.44e-07 o.00e+O0 3.11e-05
Se-79 o.ooe+o0 3.73e-06 6.27e-07 0.00e+00 6.50e-06 o.00e+O0 5.70e-07
Br-82 0.00e+O0 0.00e+00 3.04e-06 0.00e+00 O.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00+00 5.74e-08 0.00e+00 o.00e+oo 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 7.22e7O8 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 3.05e-09 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.98e-05 1.40e-05 0.00e+00 0.00e+00 0.00e+00 4.41e-06
Rb-87 0..00e+00, 1.75e-05 6.1le-06 0.00e+00 0.00e+00 o.ooe+O0 6.11e-07
Rb-88 0.00e+00 8.52e-08 4.54e-08 0.00e+00 0.00e+00 0.00e+00 77.30e-15

Rb-89 0.00e+00 5.50e-08 3.89e-08 0.00e+00 0.00e+00 0.00e+00 8.43e-17
Sr-89 4.40e-04 0.00e+00 1.26e-05 0.00e+00 0.00e+00 0.00e+00 5.24e-05
Sr-90 1.02e-02 0.00e+GO 2.04e-04 0.00e+06 0.00e+00 0.00e+00 2.33e-04

Sr-91 8.07e-06 0.00e+00 3.21e-07 0.00e+00 0.00e+00 0.00e+00 3.66e-05
Sr-92 3.05e-06 0.00e+00 1.30e-07 0.00e+00 0.00e+00 0.00e+00 7.77e-05
Y-90 1.37e-08 0.00e+00 3.69e-10 0.00e+00 0.00e+00 0.00e+00 1.13e-04

Y-91 2.Ole-07 0.00e+00 5.39e-09 0.00e+00 0.00e+00 0.00e+00 8.24e-05
Y-91m 1.29e-10 0.00e+00 4.93e-12 0.00e+00 0.00e+00 0.00e+00 6.09e-09
Y-92 1.21e-09 0.00e+00 3.50e-11 0.00e+00 0.00e+00 0.00e+00 3.32e-05

Y-93 3.83e-09 0.00e+00 1.05e-10 0.00e+00 0.00e+00 0.00e+00 1.17e-04
Zr-93 5.53e-08 2.73e-09 1.49e-09 0.00e+00 9.65e-09 0.00e+00 2.58e-06
Zr-95 4.12e-08 1.30e-08 8.94e-09 0.00e+00 1.91e-08 0.00e+00 3.00e-05

Zr-97 2.37e-09 4.69e-10 2.16e-10 0.00e+00 7.11e-10 0.00e+00 1.27e-04
Nb-93m 3.44e-08 1.13e-08 2.83e-09 0.00e+00 1.32e-08 0.00e+00 4.07e-06
Nb-95 8.22e-09 4.56e-09 2.51e-09 0.00e+00 4.42e-09 0.00e+00 1.95e-05

Nb-97 7.37e-11 1.83e-11 6.68e-12 0.00e+00 2.14e-11 0.00e+00 4.37e-07
Mo-93 0.00e+00 1.06e-05 2.90e-07 0.00e+00 3.04e-06 0.00e+00 1.29e-06
Mo-99 0.00e+00 6.03e-06 1.i5e-06 0.00e+00 1.38e-05 0.00e+00 1.08e-05

Tc-101 3.60e-10 5.12e-10 5.03e-09 0.00e+00 9.26e-09 3.12e-10 8.75e-17
Tc-99 1.79e-07 2.63e-07 7.17e-08 0.00e+00 3.34e-06 2.72e-08 6.44e-06
Tc-99m 3.32e-10 9.26e-10 1.20e-08 0.00e+00 1.38e-08 5.14e-i0 6.08e-07

Ru-103 2.55e-07 0.00e+00 1.09e-07 0.00e+00 8.99e-07 0.00e+00 2.13e-05
Ru-105 2.18e-08 0.00e+00 8.46e-09 0.00e+00 2.75e-07 0.00e+00 1.76e-05
Ru-106 3.92e-06 0.00e+00 4.94e-07 0.00e+00 7.56e-06 0.00e+00 1.88e-04

Rh-105 1.73e-07 1.25e-07 8.20e-08 0.00e+00 5.3le-07 0.00e+00 1.59e-05
Pd-107 0.00e+00 2.08e-07 1.34e-08 0.00e+00 1.88e-06 0.00e+00 9.66e-07
Pd-109 0.00e+00 2.51e-07 5.70e-08 0.00e+00 1.45e-06 O..00e+00 2.53e-05

Conversion factors are in units of mrem per pCi ingested.,
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-il0m 2.05e-07 1.94e-07 1.18e-07 0.00e+00 3.70e-07 0.00e+00 5.45e-05
Ag-ill 8.29e-08 3.44e-08 1.73e-08 '0.00e+00 1.12e-07 0.00e+00 4.80e-05
Cd-113m 0.00e+00 4.51e-06 1.45e-07 0.00e+00 4.99e-06 0.00e+00 2.71e-05

Cd-llSm 0.00e+00 2.60e-06 8.39e-08 0.00e+00 2.08e-06 0.00e+00 8.23e-05
Sn-123 4.44e-05 7.29e-07 1.08e-06 5.84e-07 0.00e+00, 0.00e+00 6.71e-05
Sn-125 1.19e-05 2.37e-07 5.37e-07 1.86e-07 0.00e+00 0.00e+00 1.12e-04

Sn-126 1.16e-04 2.16e-06 3.30e-06 5.69e-07 0.00e+00 0.00e+00 2.58e-05
Sb-124 3.87e-06 7.13e-08 1.51e-06 8.78e-09 0.60e+00 3.38e-06 7.80e-05
Sb-125 2.48e-06 2.71e-08 5.80e-07 2.37e-09 0.00e+00 2.18e-06 1.93e-05

Sb-126 1.59e-06 3.25e-08 5.71e-07 8.99e-09 0.00e+00 1.14e-06 9.41e-05
Sb-127 3.63e-07 7.76e-09 1.37e-07 4.08e-09 0.00e+00 2.47e-07 6.16e-05
Te-125m 3.83e-06 1.38e-06 5.12e-07 1.07e-06 O.00e+00 0.00e+00 1.13e-05

Te-127 1.58e-07 ,5.60e-08 3.40e-08 1.09e-07 6.40e-07 0.00e+00 1.22e-05
Te-127m 9.67e-06 3.43e-06 1.15e-06 2.30e-06 3.92e-05 0.00e+00 2.41e-05
Te-129 4.48e-08 1.67e-08 1.09e-08 3.20e-08 1.88e-07 0.00e+00 2.45e-07

Te-129m 1.63e-05 6.05e-06 2.58e-06 5.26e-06 6.82e-05 0.00e+00 6.12e-05
Te-131 2.79e-08 1.15e-08 8.72e-09 2.15e-08 1.22e-07 0.00e+00 2.29e-09
Te-131m 2.44e-06 1.17e-06 9.76e-07 1.76e-06 1.22e-05 0.00e+00 9.39e-05

Te-132 3.49e-06 2.21e-06 2.08e-06 2.33e-06 2.12e-05 0.00e+00 7.00e-05
Te-133m 6.44e-08 3.66e-08 3.56e-08 5.11e-08 3.62e-07 0.00e+00 1.48e-07
Te-134 4.47e-08 2.87e-08 3.00e-08 3.67e-08 2.74e-07 0.00e+00 1.66e-09

1-129 4.66e-06 3.92e-06 6.54e-06 4.77e-03 7.01e-06 0.00e+00 *4.57e-07
1-130 1.03e-06 2.98e-06 1.19e-06 2.43e-04 4.59e-06 0.00e+00 2.29e-06
1-131 5.85e-06 8.19e-06 4.40e-06 2.39e-03 1.41e-05 0.00e+00 1.62e-06

1-132 2.79e-07 .7.30e-07 2.62e-07 2.46e-05 1.15e-06 0.00e+00 3.18e-07
.1-133 2.O0e-06 3.41e-06 1.04e-06 4.76e-04 5.98e-06 0.00e+00 2.58e-06
1-134 1.46e-07 3.87e-07 1.39e-07 6.45e-06 6.10e-07 0.00e+00 5.10e-09

1-135 ( 6.10e-07 1.57e-06 5.82e-07 1.01e-04 2.48e-06 0.00e+00 1.74e-06
Cs-134 8.37e-05 1.97e-04 9.14e-05 0.00e+00 6.26e-05 2.39e-05 2.45e-06
Cs-134m 2.94e-08 6.09e-08 3.13e-08 0.00e+00 3.39e-08 5.95e-09 4.05e-08

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 2.78e-05 2.55e-05 5.96e-06 0.00e+00 9.73e-06 3.52e-06 4.46e-07
Cs-136 8.59e-06 3.38e-05 2.27e-05 0.00e+00 1.84e-.05 2.90e-06 2.72e-06
Cs-137 1.12e-04 1.49e-04 5.19e-05 0.00e+00 5.07e-05 1.97e-05 2.12e-06

,Cs-138 7.76e-08 1.49e-07 7.45e-08 0.00e+00 1.10e-07 1.28e-08 6.76e-11
Cs-139 4.87e-08 7.17e-08 2.63e-08 0.00e+00 5.79e-08 6.34e-09 3.33e-23
Ba-139 1.39e-07 9.78e-11 4.05e-09 0.00e+00 9.22e-11 *6.74e-11 1.24e-06

Ba-140 2.84e-05 3.48e-08 1.83e-06 0.00e+00 1.18e-08 2.34e-08 4.38e-05
Ba-141 6.71e-08 5.Ole-.ll 2.24e-09 0.00e+00 4.65e-1i 3.43e-11 1.43e-13
Ba-142 2.99e-08 2.99e-11 1.84e-09 0.00e+00 2.53e-11 1.99e-11 9.18e-20

La-140 3.48e-09 1.71e-09 4.55e-10 0.00e+00 0.00e+00 0.00e+00 9.82e-05
La-141 4.55e-10 1.40e-10 2.3le-1i 0.00e+00 0.00e+00 0.00e+00 2.48e-05
La-142 1.79e-10 7.95e-11 1.98e-11 0.00e+00 0.00e+00 0.00e+00 2.42e-06

Ce-141 1.33e-08 8.88e-09 1.02e-09 0.00e+00 4.18e-09 0.00e+00 2.54e-05
Ce-143 2.35e-09 1.71e-06 1.91e-10 0.00e+00 7.67e-10 0.00e+00 5.14e-05
Ce-144 6.96e-07 2.88e-07 3.74e-08 0.00e+00 1.72e-07 0.00e+00 1.75e-04

Pr-143 1.31e-08 5.23e-09 6.52e-10 0.00e+00 3.04e-09 0.00e+00 4.31e-05
\Pr-144 4.30e-11 1.76e-1i 2.18e-12 0.O0e+00 1.0le-11 0.00e+00 4.74e-14

Nd-147 9.38e-09 1.02e-08 6.11e-10 0.00e+00 5.'99e-09 O.00e+00 3.68e-05

Pm-147 1.05e-07 9.96e-09 4.06e-09 0.00e+00 1.90e-08 0.00e+00 9.47e-06
Pm-148 1.02e-08 1.66e-09 8.36e-10 0.00e+00 3.00e-09 0.00e+00 9.90e-05
Pm-148m 4.14e-08 1.05e-08 8.21e-09 0.00e+00 1.59e-08 0.00e+00 6.61e-05

Pm-149 2.17e-09 3.05e-10 1.25e-10 0.00e+00 5.81e-10 0.00e+00 4.49e-05
Pm-151 9.87e-10 1.63e-10 8.25e-11 0.00e+00 2.93e-10 0.00e+00 3.66e-05
Sm-151 8.73e-08 1.68e-08 3.94e-09 0.00e+00 1.84e-08 0.00e+00 5.70e-06

Sm-153 1.22e-09 1.0le-09 7.43e-11 0.00e+00 3.30e-10 0.00e+00 2.85e-05
Eu-152 2.45e-07 5.90e-08 5.20e-08 0.00e+00 2.74e-07 0.00e+00 2.17e-05
Eu-154 7.91e-07 1.02e-07 7.19e-08 0.00e+00 4.56e-07 0.00e+00 5.39e-05

Eu-155 1.74e-07 1.68e-08 1.04e-08 0.00e+00 6.57e-08 0.00e+00 9.63e-05
Eu-156 1.92e-08 1.44e-08 2.35e-09 0.00e+00 9.69e-09 0.00e+00 7.36e-05
Tb-160 6.47e-08 0.00e+00 8.07e-09 0.00e+00 2.56e-08 0.00e+00 4.19e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 3.57e-07 1.10e-07 7.96e-08 O.00e+00 1.61e-07 0.00e+00 2.71e-05
W-181 1.42e-08 4.58e-09 4.79e-10. O.OMe+00 O.00e+00 0.00e+00 3.90e-07
W-185 5.79e-07 1.91e-07 2.02e-08 0.00e+00 0.00e+00 0.00e+00 1.65e-05

W-187 1.46e-07 1.19e-07 4.17e-08 0.00e+00 O.00e+00 0.00e+00 3.22e-05
Pb-210 1.81e-02 5.44e-03 7.01e-04 0.00e+00 1.72e-02 0.00e+00 2.37e-06
Bi-210 6.59e-07 4.51e-06 3.77e-07 0.00e+00 5.48e-05 0.00e+00 5.15e-05

Po-210 5.09e-04 1.07e-03 1.23e-04 0.00e+O0 3.60e-03 0.00e+00 6.75e-05
Ra-223 7.11e-03 1.08e-05, 1.42e-03 0.00e+00 3..10e-04 0.00e+00 3.43e-04
Ra-224 2.31e-03 5.52e-06 4.61e-04 O.00e+00 1.58e-04 0.00e+00 3.71e-04

Ra-225 9.37e-03 1.10e-05 1.87e-03 0.00e+00 3.15e-04 0.00e+00 3.27e-04
Ra-226 3.22e-01 8.13e-06 2.39e-01 0.00e+00 2.32e-04 0.00e+00 3.51e-04
Ra-228 1.37e-01 4.41e-06 1.51e-01 O.00e+O0 1.26e-04 0.00e+00 5.98e-05

Ac-225 6.29e-06 8.59e-06 4.22e-07 0.00e+00 9.85e-07 0.00e+00 4.36e-04
Ac-227 2.05e-03 3.03e-04 1.22e-04 O.00e4ý00 8.81e-05 0.00e+00 8.68e-05
Th-227 1.96e-05 3.52e-07 5.65e-07 0.00e+00 2.Ole-06 ,0.00e+00 5.75e-04

Th-228 6.80e-04 1.14e-05 2.30e-05 0.00e+O0 6.41e-05 0.00e+00 5.97e-04
Th-229 1.43e-02 4.11e-04 2.37e-04 0.00e+00 1.99e-03 0.00e+00 8.28e-05
Th-230 2.16e-03 1.23e-04 6.00e-05 0.00e00 5.99e-04 0.O0e+00 6.38e-05

Th-232 2.42e-03 1.05e-04 1.63e-06 0.00e+00 5.11e-04 0.O0e+00 5.43e-05
Th-234 1.14e-07 6.68e-09 .3.31e-09 0.00e00 3.81e-08 0.00e+00 1.21e-04
Pa-231 4.31e-03 1.62e-04 1.68e-04 0.00e+00 9.10e-04 0.O0e+00 7.60e-05

Fa-233 7.33e-09 1.41e-09 1.26e-09 0.00e+00 5.32e-09 0.O0e+00 1.61e-05
U-232 5.89e-03 0.00e+00 4.21e-04 0.00e+00 6.38e-04 0.O0e+00 7.19e-05
U-233 1.24e-03 0.00e+00 7.54e-05 0.00e+00 2.90e-04 0.00e+00 6.65e-05

U-234 1.19e-03 0.00e+00 7.39e-05 0.00e+00 2.85e,-04 0.00e+00 6.5le-05
U-235 1.14e-03 0.00e+00 6.94e-05 0.00e+00 2.67e-04 0.00e+00 8.28e-05
U-236 1.14e-03 0.00e+00 7.09e-05 0.00e+00 2.73e-04 0.00e+00 6.11e-05

U-237 7.89e-08 0.00e+00 2.10e-08 0.00e+00 3.24e-07 0.00e+00 2.09e-05
U-238 1.09e-03 0.00e+00 6.49e-05 0.00e+00 2.50e-04 0.00e+00 5.83e-05
Np-237 1.33e-03 9.55e-05 5.85e-05 0.00e+00 4.33e-04 0.00e+00 8.41e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.95e-08 5.22e-10 3.04e-10 0.00e+00 1.79e-09 O. 00e+00 3.83e-05
Np-239 1.76e-09 1.66e-10 9.22e-11 0.00e+00 5.21e-i0 0.00e+00 2.67e-05
Pu-238 6.70e-04 8.58e-05 1.82e-05 0.00e+00 7.80e-05 0.O0e+00 7.73e-05

Pu-239 7.65e-04 9.29e-05 2.Ole-05 0.00e+00 8.57e-05 0.00e+00 7.06e-05
Pu-240 7.64e-04 9.27e-05 2.Ole-05 0.00e+00 8.56e-05 0.00e+00 7.19e-05
Pu-241 1.75e-05 8.40e-07 3.69e-07 0.00e+00 1.71e-06 0.00e+00 1.48e-06

Pu-242 7.09e-04 8.94e-05 1.94e-05 0.00e+00 8.25e-05 0.00e+00 6.92e-05
Pu-244 8.28e-04 1.02e-04 2.22e-05 0.00e+00 9.45e-05 0.O0e+00 1.03e-04
Am-241. 7.98e-04 7.53e-04 5.75e-05 0.00e+00 4.31e-04 0.O0e+00 7.8 7 e-05

Am-242rn 8.07e-04 7.11e-04 5.80e-05 0.00e+00 4.30e-04 0.00e+00 9.90e-05
Am-243 7.96e-04 7.35e-04 5.62e-05 0.00e+00 4.22e-04 0.00e+00 9.23e-05
Cm-242 2.94e-05 3.10e-05 1.95e-06 0.00e+00 8.89e-06 0.00e+00 8.40e-05

Cm-243 6.50e-04 6.03e-04 4.09e-05 0.00e+00 1.91e-04 0.00e+00 8.28e-05
Cm-244 5.04e-04 4.77e-04 3.19e-05 0.00e+o0 1.49e-04 0.00e+00 8.00e-05
Cm-245 9.90e-04 8.71e-04 6.10e-05 0.00e+00 2.85e-04 0.00e+00 7..46e-05

Cm-246 9.82e-04 8.70e-04 6.09e-05 O.00e+00 2.84e-04 0.00e+00 7.33e-05
Cm-247 9.57e-04 8.57e-04 6.00e-05 0.00e+00 2.80e-04 0.00e+00 9.63e-05
Cm-248 7.95e-03 7.06e-03 4.95e-04 0.00e+00 2.31e-03 0.00e+00 1.55e-03

Cf-252 3.47e-04 0.00e+O0 8.37e-06 0.00e+0O o.ooe+00 0.00e+OO 3.05e-04

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion.Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.16e-07 1.16e-07 1.16e-07 1.16e-07 1.16e-07 1.16e-07
Be-10 1.35e-05 1.57e-06 3.39e-07 0.00e+00 l.lle-06 0.00e+00 2.75e-05
C-14 1.2le-05 2.42e-06 2.42e-06 2.42e-06 2.42e-06 2.42e-06 2.42e-06

N-13 3.10e-08 3.10e-08 3.10e-08 3.iOe-08 3.10e-08 3.10e-08 3.10e-08
F-18 2.49e-06 0.00e+00 2.47e-07 0.00e+00 0.00e+00 0.00e+00 6.74e-07
Na-22 5.88e-05 5.88e-05 5.88e-05 5.88e-05 5.88e-05 5.88e-05 5.88e-05

Na-24 5.80e-06 5.80e-06 5.80e-06 5.80e-06 5.80e-06 5.80e-06 5.80e-06
P-32 8.25e-04 3.86e-05 3.18e-05 0600e+00 0.00e+00 0.00e+00 2.28e-05
Ca-41 3.47e-04 0.00e+00 3.79e-05 0.00e+00 O.00e+00 0.00e+00 1.90e-07

Sc-46 1.97e-08 2.70e-08 1.04e-08 0.00e+00 2.39e-08 0.00e+00 3.95e-05
Cr-51 0.00e+00 0.00e+00 8.90e-09 4.94e-09 :1.35e-09 9.02e-09 4.72e-07
Mn-54 0.00e+00 1.07e-05 2.85e-06 0.00e+00 3.00e-06 0.00e+00 8.98e-06

Mn-56 0.00e+00 3.34e-07 7.54e-08 0.00e+00 4.04e-07 0.00e+00 4.84e-05
Fe-55 1.15e-05 6.10e-06 1.89e-06 0.0Oe+00 O.00e+00 3.45e-06 1.13e-06
Fe-59 1.65e-05 2.67e-05 1.33e-05 0.00e+00 O.00e+00 7.74e-06 2.78e-05

Co-57 0.00e+00 4.93e-07 9.98e-07 0.00e+00 0.00e+00 0.00e+00 4.04e-06
Co-58 0.00e+00 1.80e-06 5.51e-06 0.00e+00 0.00e+00 0.00e+00 1.05e-05
Co-60 0.00e+00 5.29e-06 1.56e-05 0.00e+00 O.00e+00 0.00e+00 2.93e-05

Ni-59 4.02e-05 1.07e-05 6.82e-06 O.00e+00 O.00e+00 0.00e+O0 7.10e-07
Ni-63 5.38e-04 2.88e-05 1.83e-05 0.00e+00 O.00e+00 0.00e+00 1.94e-06
Ni-65 2.22e-06 2.09e-07 1.22e-07 0.00e+00 0.00e+00 0.00e+00 2.56e-05

Cu-64 0.00e+00 2.45e-07 1.48e-07 0.00e+00 5.92e-07 0.00e+00 1.15e-05
Zn-65 1.37e-05 3.65e-05 2.27e-05 0.00e+00 2.30e-05 0.00e+00 6.41e-06
Zn-69 4.38e-08 6.33e-08 5.85e-09 O.00e+00 3.84e-08 0.00e.+00 3.99e-06

Zn-69m 7.10e-07 1.21e-06 1.43e-07 0.00e+00 7.03e-07 0.00e+00 3.94e-05
Se-79 0.00e+00 8.43e-06 1.8,7e-06 0.00e+00 1.37e-05 0.00e+00 5.53e-07
Br-82 0.00e+00 0.00e+00 7.55e-06 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.00e+00 0.00e+00 1.71e-07 0.00e+00 O.00e+00 O.00e+O0 0.00e+O0
Br-84 0.00e+00 0.00e+00 1.98e-07 0.00e+00 O.00e+00 0.00e+00 0.00e+00
Br-85 0.O0e+00 0.00e+00 9.12e-09 O.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 6.70e-05 4;12e-05 0.00e+00 0.0Oe+00 0.00e+00 4.31e-06
Rb-87 0.00e+00 3.95e-05 1.83e-05 0.00e+00 0.00e+00 0.00e+00 5.92e-07
Rb-88 1.00e+OO l.90e-07 1.32e-07 0.00e+00 0.00e+00 0.00e+00 9.32e-09

Rb-89 0.00e+00 1.17e-07 1.04e-07 0.00e+00 0.00e+00 0.00e+00 1.02e-09
Sr-89 1.32e-03 0.00e+00 3.77e-05 0.00e+00 0.00e+00 0.00e+00 5.1le-05
Sr-90 2.56e-02 0.00e+00 5.15e-04 0.00e+00 0.00e+00 0.00e+00 2.29e-04

Sr-91 2.40e-05 O.00e+00 9.06e-07 0.00e+00 0.00e+00 0.00e+00 5.30e-05
Sr-92 9.03e-06 O.O0e+00 3.62e-07 0.00e+00 0.00e+00 0.00e+00 1.71e-04
Y-90 4.1le-08 0.00e+00 1.10e-09 0.00e+00 .0.00e+00 0.00e+00 1.17e-04

Y-91 6.02e-07 0.00e+00 1.61e-08 0.00e+00 0.00e+00 0.00e+00 8.02e-05
Y-91m 3.82e-10 0.00e+00 1.39e-11 0.00e+00 O.00e+00 0.00e+00 7.48e-07
Y-92 3.60e-09 0.00e+00 1.03e-10 0.00e+00 0.00e+00 0.00e+00 1.04e-04

Y-93 1.14e-08 o.00e+o0 3'.13e-10 o.00e+00 0.00e+OO o.00e+00 1.70e-04
Zr-93 1.67e-07 6.25e-09 4.45e-09 o.ooe+oo 2.42e-08 0.00e+00 2.37e-06

*Zr-95 1.16e-07 2.55e-08 2.27e-08 o.ooe+oo 3.65e-08 0.00e+00 2.66e-05

Zr-97 6.99e-09 1.01e-09 5.96e-10 0.00e+00 1.45e-09 0.00e+00 1.53e-04
Nb-93m 1.05e-07 2.62e-08. 8.61e-09 0.00e+00 2.83e-08 0.00e+00 3.95e-06
Nb-95 2.25e-08 8.76e-09 6.26e-09 0.00e+00 8.23e-09 0,00e+00 .1.62e-05,

Nb-97 .2.17e-10 3.92e-11 1.83e-11 0.00e+00 4.35e-11 0.00e+00 1.21e-05
Mo-93 0.00e+00 2.41e-05 8.65e-07 0.00e+00 6.35e-06 0.00e+00 1.22e-06
Mo-99 0.00e+00 1.33e-05 3.29e-06 0.00e+00 2.84e-05 0.00e+00 .1.10e-05

Tc-101 1.07e-09 1.12e-09 1.42e-08 0.00e+00 1.91e-08 5.92e-10 3.56e-0.9
Tc-99, 5.35e-07 5.96e-07 2.14e-07 0.00e+00 7.02e-06 5.27e-08 6.25e-06
Tc-99m 9.23e-10 1.81e-09 3.00e-08 0.00e+00 2.63e-08 9.19e-10 1.03e-06

Ru-103 7.31e-07 0.00e+00 2.81e-O7 0.00e+00 1.84e-06 o.ooe+oo 1.89e-05
Ru-105 6.45e-08 O.ooe+oo 2.34e-08 0.00e+00 5.67e-07 0.00e+00 4.21e-05
Ru-106 1.17e-05 0.00e+00 1.46e-06 0.00e+00. 1.58e-05 0.00e+0o 1.82e-04

Rh-105 5.14e-07 2.76e-07 2.36e-07 0.00e+00 '1.10e-06 0.00e+00 1.71e-05
Pd-107 0.00e+00 4.72e-07 4.01e-08 0.00e+00 3.95e-06 0.00e+00 9.37e-07
Pd-109 0.00e+00 5.67e-07 1.70e-07 0.00e+00 3.04e-06 0.00e+00 3.35e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-il0m 5.39e-07 3.64e-07 2.91e-07 0.00e+O0 6.78e-07 0.00e+00 4.33e-05
Ag-ill 2.48e-07 7.76e-08 5.12e-08 0.00e+00 2.34e-07 0.00e+00 4.75e-05
Cd-113m 0.00e+00 1.02e-05 4.34e-07 0.00e+00 1.05e-05 0.00e+00 2.63e-05

Cd-115m ,o.ooe+oo 5.89e-06 2.51e-07 o.OOe+00 4.38e-06 0.00e+00 8.0le-05
Sn-123 1.33e-04 1.65e-06 3.24e-06 1.75e-06 0.00e+00 0.O0e+00 6.52e-05
Sn-125 3.55e-05 5.35e-07 1.59e-06 5.55e-07 0.00e+00, 0.00e÷00 1.10e-04

Sn-126 3.33e-04 4.15e-06 9.46e-06 1.14e-06 0.00e+00 O.00e+00 2.50e-05
Sb-124 l.1le-05 1.44e-07 3.89e-06 2.45e-08 0.00e+00. 6.16e-06 6.94e-05
Sb-125 7.16e-06 5.52e-08 1.50e-06 6.63e-09 0.00e+00 .3.99e-06 1.7ie-05

Sb-126 4.40e-06 6.73e-08 1.58e-06 2.58e-08 0.00e+00 2.10e-06 8.87e-05
Sb-127 1.06e-06 1.64e-08 3.68e-07 1.18e-08 O.00e+O6 4.60e-07 5.97e-05
Te-125m 1.14e-05. 3.09e-06 1.52e-06 3.20e-06 0.00e+00 0.00e+00 1.10e-05

Te-127 4.7ie-07 1.27e-07 1.0ie-07 3.26e-07 1.34e-06 o.ooe+o0 1.84e-05
Te-127mr 2.89e-05 7.78e-06 3.43e-06 6.9ie-06 8.24e-05 0.00e+00 2.34e-05
Te-129 1.34e-07 3.74e-08 3.18e-08 9.56e-08 3.92e-07 o.ooe+oo 8.34e-06

Te-129m 4.87e-05 1.36e-05 7.56e-06 1.57e-05 1.43e-04 0.00e+00 5.94e-05
Te-131 8.30e-08 2.53e-08 2.47e-08 6.35e-08 2.51e-07 0.00e+00 .4.36e-07
Te-131m 7.20e-06 2.49e-06 2.65e-06 5.12e-06 2.41e-'05 0.O0e+00 l.,0le-04

Te-132 1.01e-05 4.47e-06 5.40e-06 6.51e-06 4.15e-05 0.00e+00 4.50e-05
Te-133m 1.87e-07 7.56e-08 9.37e-08 1.45e-07 7.18e-07 o.ooe+00- 5.77e-06
Te-134 1.29e-07 5.80e-08 7.74e-08 1.02e-07 5.37e-07 0.00e+00 5.89e-07

1-129 1.39e-05 8.53e-06 7.62e-06 5.58e-03 1.44e-05 O.00e+00 4.29e-07
1-130 2.92e-06 5.90e-06 3.04e-06 6.50e-04 8.82e-06 0.00e+00 2.76e-06
1-131 1.72e-05 1.73e-05 9.83e-06 5.72e-03 2.84e-05 0.00e+00 1.54e-06

1-132 8.00e-07 1.47e-06 6.76e-07 6.82e-05 2.25e-06 0.OOe+00 1.73e-06
1-133 5.92e-06 7.32e-06 2.77e-06 1.36e-03 1.22e-05 0.00e+00 2.95e-06
1-134 4.19e-07 7.78e-07 3.58e-07 1. 7 9e-05 1.19e-06 0.00e+00 5.16e-07

1-135 1.75e-06 3.15e-06 1.49e-06 2. 7 9e-04 4.83e-06 0.00e+00 2.40e-06
Cs-134 2.34e-04 3.84e-04 8.10e-05 0.00e+00 1.19e-04 4.27e-05 2.07e-06
Cs-134m 8.44e-08 1.25e-07 8.16e-08 0.00e+00 6.59e-08 I1.09e-08 1.58e-0 7

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Child age group by nuclide;
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Bone Liver T. Body 'Thyroid Kidney Lung GI-LLI

Cs-135 8.30e-05 5.78e-05 5.93e-06 0.00e+00 2.04e-05 6-.Ble-06 4.33e-07
Cs-136 2.35e-05 6.46e-05 4.18e-05 0.00e+00 3.44e-05 5.13e-06 2.27e-06
Cs-137 3.27e-04 3.13e-04 4.62e-05 0.00e+00 1.02e-04 3.67e-05 1.96e-06

Cs-138 2.28e-07 3.17e-07 2.01e-07 0.00e+00 2.23e-07 2.40e-08 1.46e-07
CS-139 1.45e-07 1.61e-07 7.74e-08 0.00e+00 1.21e-07 1.22e-08 1.45e-11
Ba-139 4.14e-07 2.21e-10 1.20e-08 0.O0e+00 1.93e-10 1.30e-10 2.39e-05

Ba-140 8.31e-05 7.28e-08 4.85e-06 o.ooe+oo 2.37e-08' 4.34e-08 4.21e-05
Ba-141 2.00e-07 1.12e-10 6.51e-09 0.00e+00 9.69e-11 6.58e-i0 1.14e-07
Ba-142 8.74e-08 6.29e-1i 4.88e-09 0.00e+00 5.09e-11 3.70e-11 1.14e-09

La-140 1.01e-08 3.53e-09 1.19e-09 0.00e+00 0.00e+00 0.00e+00 9.84e-05
La-141 1.36e-09 3.17e-10 6.8Be-11 0.00e+00 0.00e+00 0.00e+00 7.05e-05
La-142 5.24e-10 1.67e-10 5.23e-11 0.00e+00 0.00e+00 0.00e+00 3.31e-05

Ce-141 13.97e-O8 1.98e-08 2.94e-09 0.00e+00 8.68e-09 0.00e+00 2.47e-05
Ce-143 6.99e-09 3.79e-06 5.49e-10 0.00e+00 1.59e-09 0.00e+00 5.55e-05
Ce-144 '2.08e-06 6.52e-07 1.lle-07 0.00e+00 3.6le-07 0.00e+00 1.70e-04

Pr-143 3..93e-08 1.18e-08 1.95e-09 0.00e+00 6.39e-09 0.00e+00 4.24e-05
Pr-144 1.29e-10 3.99e-11 6.49e-12 0.00e+00 2.1le-1i Q.o.e+00 8.59e-08
Nd-147 2.79e-08 2.26e-08 1.75e-09 0.00e+00 1.24e-08 0.00e+00 3.58e-05

Pm-147 3.18e-07 2.27e-08 1.22e-08 0.00e+00 4.01e-08 0.00e+00 9.19e-06
Pm-148 3.02e-08 3.63e-09 2.35e-09 0.00e+00 6.17e-09 0.00e+O0 9.70e-05
Pm-148m 1.03e-07 2.05e-08 2.05e-08 0.00e+00 3.04e-08 O.OOe+00 5.78e-05

Pm-149 6.49e-09 6.90e-10 3.74e-10 0.00e+00 1.22e-09, 0.06e+00 4.71e-05
Pm-151 2.92e-09 3.55e-10 2.31e-10 0.00e+00 6.02e-10 0.00e+00 4.03e-05
Sm-151 2.56e-07 3.81e-08 1.20e-08 0.00e+00 3.94e-08 0.00e+00 5.53e-06

Sm-153 3.65e-09 2.27e-09 2.19e-10 0.0Oe+00 '6.91e-10 0.00e+00 3.02e-05
Eu-152 6.15e-07 1.12e-07 1.33e-07 0.00e+00 4.73e-07 0.O0e+00 1.84e-05
Eu-154 2.30e-06 2.07e-07 1.89e-07 0.00e+00 9.09e-07 0.00e+00 4.81e-05

Eu-155 4.82e-07 3.47e-08 2.72e-08 0.00e+00 1.30e-07 0.00e+00 8.69e-05
Eu-156 5.62e-08 3.01e-08 6.23e-09 0.00e+00 1.94e-08 0.00e+0O 6.83e-05
Tb-160 1.66e-07 0.00e+00 2.06e-08 0.00e+00 4.94e-08 0.00e+00 3.68e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Child age g'roup by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.08e-06 2.26e-07 1.91e-07 0.00e+00 3.22e-07 0.00e+00 2.63e-05
W-181 4.23e-08 1.04e-08 1.43e-09 0.00e+00 0.00e+00 0.00e+00 3.79e-07
W-185 1.73e-06 4.32e-07 6.05e-08 0.00e+00 0.00e+00 .0.00e+00 1.6le-05

W-187 4.29e-07 2.54e-07 1.14e-07 0.00e+00 O.00e+00 0.00e+00 3.57e-05
Pb-210 4.75e-02 1.22e-02 2.09e-03 0.00e+00 3.67e-02 0.00e+00 2.30e-06
Bi-210 1.97e-06 1.02e-05 1.13e-06 0.00e+00 1.15e-04 0.00e+00 5.17e-05

Po-210 1.52e-03 2.43e-03 3.67e-04 0.00e+00 7.56e-03 0.00e+00 6.55e-05
Ra-223 2.12e-02 2.45e-05 4.24e-03 0.00e+00 6.50e-04 0.00e+00 3.38e-04
Ra-224 6.89e-03 1.25e-05 1.38e-03 0.00e+00 3.31e-04 0.00e+00 3.78e-04

Ra-225 2.80e-02 2.50e-05 5.59e-03 0.00e+00 6.62e-04 0.00e+00 3.21e-04
Ra-226 5.75e-01 1.84e-05 4.72e-01 O.00e+00 4.88e-04 0.00e+00 3.41e-04
Ra-228 3.85e-01 9.99e-06 4.32e-01 0.00e+00 2.65e-04 0.00e+00 5.81e-05

Ac-225 1.88e-05 1.94e-05 1.26e-06 0.00e+00 2.07e-06 O.OOe+OO 4.31e-04
Ac-227 4.12e-03 6.63e-04 2.55e-04 0.00e+00 1.46e-04 0.00e+00 8.43e-05
Th-227 5.85e-05 7..96e-07 1.69e-06 0.00e+00 4.22e-06 0.00e+00 5.63e-04

Th-228 2.07e-03 2.65e-05 7.00e-05 0.00e+00 1.38e-04 0.00e+00 5.79e-04
Th-229 2.35e-02 5.91e-04 3.92e-04 0.00e+00 2.89e-03 0.00e+00 8.04e-05
Th-230 3.55e-03, 1.78e-04 .9.9le-05 0.00e+00 8.67e-04 0.00e+00 6.19e-05

Th-232 3.96e-03 1.52e-04 3.01e-06 0.00e+00 7.41e-04 0.00e+00 5.27e-05
Th-234 3.42e-07 1.51e-08 9.88e-09 0.00e+00 8.Ole-08 0.00e+00 1.18e-04
Pa-231 7.07e-03 2.34e-04 2.81e-04 0.00e+00 1.28e-03 0.00e+00 7.37e-05

Pa-233 1.81e-08 2.82e-09 3.16e-09 0.00e+00 l.04e-08 0.00e+00 1.44e-05
U-232 1.76e-02 0.00e+00 1.26e-03 0.00e+00 1.34e-03 0.00e+00 6.98e-05
U-233 3.72e-03 0.00e+00 2.25e-04 0.00e+00 6.10e-04 0.00e+00 6.45e-05

U-234 3.57e-03 0.00e+00 2.21e-04 0.00e+00 5.98e-04 0.00e+00 6.32e-05
U-235 3.42e-03 0.00e+00 2.07e-04 0.00e+00 5.61e-04 0.00e+00 8.03e-05
U-236 3.42e-03 o.ooe+O0 2.12e-04 o.ooe+oo 5.73e-04 0.00e+00 5.92e-05

U-237 2.36e-07 0.00e+00 6.27e-08 o.00e+OO 6.81e-07 o.ooe+00 2.08e-05
U-238 3.27e-03 o.Ooe+O0 1.94e-04 0.00e+00 5.24e-04 0.00e+oo 5.66e-05
Np-237 2.23e-03 1.47e-04 9.79e-05 0.00e+00 6.05e-04 0.00e+00 8.16e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 5.83e-08 1.18e-09 9.08e-10 0.00e+00 3.76e-09 O.00e+00 4.04e-05
Np-239 5.25e-09 3.77e-10 2.65e-10 0.00e+00 1.09e-09 0.00e+00 2.79e-05
Pu-238 1.19e-03 1.38e-04 3.16e-05 0.00e+00 1.15e-04 0.00e+00 7.50e-05

Pu-239 1.29e-03 1.38e-04 3.31e-05 0.00e+00 1.22e-04 0.00e+00 6.85e-05
Pu-240 1.28e-03 1.43e-04 3.31e-05 0.00e+00 1.22e-04 0.00e+00 6.98e-05
Pu-241 3.87e-05 1.58e-06 8.04e-07 0.00e+00 2.96e-06 0.00e+00 1.44e-06

Pu-242 1.19e-03 1.38e-04 3.19e-05 0.00e+00 1.17e-04 0.00e+00 6.71e-05
Pu-244 1.39e-03 1.58e-03 3.65e-05 0.00e+00 1.35e-04 0.00e+00 1.00e-04
Am-241 1.36e-03 1.17e-03 1.02e-04 0.00e+00 6.23e-04 0.00e+00 7.64e-05

Am-242m 1.40e-03 1.12e-03 1.04e-04 0.00e+00 6.30e-04 0.00e+00 9.61e-05
Am-243 1.34e-03 1.13e-03 9.83e-05 0.00e+00 6.06e-04 0.00e+00 8.95e-05
Cm-242 8.78e-05. 7.01e-05 5.84e-06 0.00e+00 1.87e-05 0.00e+00 8.16e-05

Cm-243 1.28e-03 1.04e-03 8.24e-05 0.00e+00 3.08e-04 0.00e+00 8.03e-05
Cm-244 1.08e-03 8.74e-04 6.93e-05 0.00e+00 2.54e-04 0.00e+00 7.77e-05
Cm-245 1.67e-03 1.34e-03 1.05e-04 0.00e+00 4.1le-04 0.00e+00 7.24e-05

Cm-246 1.65e-03 1.34e-03 1.05e-04 0.00e00 4.10e-04 0.00e+00 7.1le-05
Cm-247 1.61e-03 1.32e-03 1.03e-04 0.00e+00 4.04e-04 0.00e+00 9.35e-05
Cm-7248 1.34e-02 1.09e-02 8.52e-04 0.00e+00 3.33e-03 0.00e+00 1.51e-03

Cf-252 1.05e-03 0.00e+00 2.54e-05 0.00e+00 0.00e+00 O.00e+00 2.96e-04

Conversion factors are in units- of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Infant age qroup by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.76e-07 1.76e-07 1.76e-07 1.76e-07 1.76e-07 1.76e-07
Be-10 1.71e-05 2.49e-06 5.16e-07 0.00e+00 1.64e-06 0.00e+00 2.78e-05
C-14 2.37e-05 5.06e-06 5.06e-06 5.06e-06 5.06e-06 5.06e-06 5.06e-06

N-13 5.85e-08 5.85e-08 5.85e-08 5.85e-08 5.85e-08 5.85e-08 5.85e-O8
F-18 5.19e-06 0.00e+00 4.43e-07 0.00e+00 0.00e+OO 0.00e+00 1.22e-06
Na-22 9.83e-05 9.83e-05 9.83e-05 9.83e-05 / 9.83e-05 9.83e-05 9.83e-05

Na-24 1.01e-05 1.0le-05 1.0le-05 l.Ole-05 1.0le-05, 1.01e-05 1.0le-05
P-32 1.70e-03 1.00e-04 6.59e-05 0.00e+00 0.00e+00 0.00e+00 2.30e-05
Ca-41 3.74e-04 0.00e+00 4.08e-05 0.00e+00 O.00e+00 0.00e+00 1.91e-07

Sc-46 3.75e-08 5.41e-08 1.69e-08 0.00e+00 3.56e-08 0.00e+00 3.53e-05
Cr-51 0.00e+00 0.00e+00 1.41e-08 9.20e-09 2.01e-09 1.79e-08 4.11e-07
Mn-54 0.00e+00 1.99e-05 4.5le-06 0.00e+00 4.41e-06 0.00e+00 7.31e-06

Mn-56 MO.0e+00 8.18e-07 1.41e-07 0.00e+00 .03e-07 0.00e+00 7.43e-05
Fe-55 1.39e-05 8.98e-06 2.40e-06 0.00e+00 0.00e+00 4.39e-06 1.14e-06
Fe-59 3.08e-05 5.38e-05 2.12e-05 0.00e+00 '0.00e+00 1.59e-05 2.57e-05

Co-57 0.00e+00 1.15e-06 1.87e-06 0.00e+00 0.00e+00 0.00e+00 3.92e-06
Co-58 O.00e+00 3.60e-06 8.98e-06 0.00e+00 :0.00e+00 0.O0e+00 8.97e-06
Co-60 0.00e+00 1.08e-05 2.55e-05 0.00e+00 O.00e+00 0.00e+00 -2.57e-05

Ni-59 4.73e-05 1.45e-05 8.17e-06 0.00e+00 0.00e+00 0.00e+00 7.16e-07
Ni-63 6.34e-04 3.92e-05 2.20e-05 0.00e+00 0.00e+00 0.00e+00 1.95e-06
Ni-65 4.70e-06 5.32e-07 2.42e-07 0.00e+00 0.00e+00 0.00e+00 4.05e-05

Cu-64 0.00e+00 6.09e-07 2.82e-07 0.00e+00 1.03e-06 0.00e+00 1.25e-05
Zn-65 1.84e-05 6.31e-05 2.91e-05 0.00e+00 3.06e-05 0.00e+00 5.33e-05
Zn-69 9.33e-08 1.68e-07 1.25e-08 0.00e+00 6.98e-08 0.O0e+00 1.37e-05

Zn-69m, 1.50e-06 3.06e-06 2.79e-07 0.O0e+00 1.24e-06 0.00e+00 4.24e-05
Se-79 0.00e+00 2.10e-05 3.90e-06 0.00e+00 2.43e-05 0.00e+00 5.58e-07
Br-82 0.00e+00 0.00e+00 1.27e-05 0.00e+00 0.00e+00 0.00e+00 O.00e+00

Br-83 0.00e+00 0.00e+00 3.63e-07 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 3.82e-07 O'00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e00 1.94e-08 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.70e-04 8.40e-05 0.00e+00 0.00e+00 0.00e+O0 4.35e-06
Rb-87 0.00e+00 8.88e-05 3.52e-05 0.00e+00 o.00e+o0 0.00e+00 5.98e-07
Rb-88 0.00e+00 4.98e-07 2.73e-07 0.00e+00 0.00e+00 0.00e+00 4.85e-07

Rb-89 0.00e+00 2.86e-07 1.97e-07 0.00e+00 O.00e+00 0.00e+00 9.74e-08
Sr-89 2.51e-03 0.00e+00 7.20e-05 0.00e+00 0.00e+00 0.00e+00 5.16e-05
Sr-90 2.83e-02 0.00e+00 5.74e-04 0.00e+00 0.00e+00 0.00e+00 2.31e-04

Sr-91 5.00e-05 o.OOe+O0 1.81e-06 o.O0e+0O 0.00e+OO 0.00e+Oo 5.92e-05
Sr-92 1.92e-05 0.0Oe+OO 7.13e-07 0.00e+00 0.00e+00 0.00e+00 2.07e-04
Y-90 8.69e-08 0.00e+00 2.33e-09 o.00e+OO o.00e+OO 0.00e+00 1.20e-04

,Y-91 1.13e-06 0.ooe+Oo 3.01e-08 0.00e+OO 0.00e+00 O.OOe+00 8.10e-05
Y-91m 8.10e-1O 0.00e+Oo 2.76e-11 0.00e+00 0.00e+OO 0.00e+00 2.70e-06
Y-92 7.65e-09 o.00e+00 2.15e-10 o.ooe+oo .o.00e+OO o.ooe+00 1.46e-04

Y-93 2.43e-08. 0.00e+00 6.62e-10 O.00e+00 0.00e+0O 0.00e+00 1.92e-04
Zr-93 1.93e-07 9.19e-09 5.54e-09 0.00e+00 2.71e-08 D.OCe+00 2.39e-06
Zr-95 2.06e-07 5.02e-08. 3.56e-08 0.00e+00 5.41e-08 0.00e+00 2.50e-05

Zr-97 1.48e-08 2.54e-09 1.16e-09 0.00e+00 2.56e-09 0.00e+00 1.62e-04
Nb-93m 1.23e-07 3.33e-08 1.04e-D8 0.00e+00 3.25e-08 0.00e+00 3.98e-06
Nb-95 4.20e-08 1.73e-08 1.O0e-08 0.00e+00 1.24e-08 0.00e+00 1.46e-05

Nb-97 4.59e-10 9.79e-1i 3.53e-11 0.00e+00 7 .65e-11 0.00e+00 3.09e-05
Mo-93 0.00e+00 5.65e-05 1.82e-06 0.00e+00 1.13e-05. 0.00e+00 1.21e-06
Mo-99 0.00e+00 3.40e-05 6.63e-06 0.00e+00 5.08e-05 0.00e+00 1.12e-05

Tc-101 2.27e709 2.86e-09 2.83e-08 0.00e+O0 3.40e-08 1.56e-09 4.86e-07
Tc-99 1.08e-06 1.46e-06 4.55e-07 0.00e+00 1.23e-05 1.42e-07. 6.31e-06
Tc-99m 1.92e-09 3.96e-09 5.10e-08 0.00e+00 4.26e-08 2.07e-69 1.15e-06

Ru-103 1.48e-06 0.00e+00 4.95e-07 0.00e+00 3.08e-06 0.00e+00 1.80e-05
Ru-105 1.36e-07 0.00e+00 4.58e-08 0.00e+00 1.00e-06 06.00e+00 5.41e-05
Ru-106 2.41e-05 0.00e+O0 3.01e-06 0.O0e+O0 2.85e-05 0.00e+O0 1.83e-04

Rh-105 1.09e-06 7.13e-07 4.79e-07 0.00e+00 1.98e-06 o.ooe+00 1.77e-05
Pd-107 0.00e+00 1.19e-06 8.45e-08 0.00e+00 6.79e-06 0.00e+00 9.46e-07
Pd-109 0.00e+00 1.50e-06 3.62e-07 0.00e+00 5.51e-06 Q.Oe+O0 3.68e-05

Conversion factors are in' units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 9.96e-07 7.27e-07 4.8le-07 0.00e+00 1.04e-06 0.00e+00 3.77e-05
Ag-ill 5.20e-07 2.02e-07 1.07e-07 0.00e+00 4.22e-07 0.00e+00 4.82e-05
Cd-113m 0.00e+00 1.77e-05 6.52e-07 0.00e+00 1.34e-05 0.00e+00 2.66e-05

Cd-115m 0.00e+00 1.42e-05 4.93e-07 0.00e+00 7.41e-06 0.00e+00 8.09e-05
Sn-123 2.49e-04 3.89e-06 6.50e-06 3.91e-06 6.00e+00 0.00e+00 6.58e-05
Sn-125 7.41e-05 1.38e-06 3.29e-06 1.36e-06 0.00e+00 0.00e+00 1.lle-04

Sn-126 5.53e-04 7.26e-06 1.80e-05 1.91e-06 0.00e+00 0.00e+00 2.52e-05
Sb-124 2.14e-05 3.15e-07 6.63e-06 5.68e-08 0.00e+00 1.34e-05 6.60e-05e
Sb-125 1.23e-05 1.19e-07 2.53e-06 1.54e-08 0.00e+00 7.12e-06 1.64e-05

Sb-126 8.06e-06 1.58e-07 2.91e-06 6.19e-08 0.00e+00 5.07e-06 8.35e-05
Sb-127 2.23e-06 3.98e-08 6.90e-07 2.84e-08 0.00e+00 1.15e-06 5.91e-05
Te-125m 2.33e-05 7.79e-06 3.15e-06 7.84e-06 0.00e+00 0.00e+00 1.lle-05

Te-127 1.00e-06 3.35e-07 2.15e-07 8.14e-07 2.44e-06 0.00e+00 2.10e-05
Te-127m 5.85e-05 1.94e-05 7.08e-06 1.69e-05 1.44e-04 0.00e+00 2.36e-05
Te-129 2.84e-07 9.79e-08 6.63e-08 2.38e-07 7.07e-07 0.00e+00 2.27e-05

Te-129m 1.00e-04 3.43e-05 1.54e-05 3.84e-05 2.50e-04 0.00e+00 5.97e-05
Te-131 1.76e-07 6.50e-08 4.94e-08 1.57e-07 4.50e-07 0.00e+00 7.11e-06
Te-131m 1.52e-05 6.12e-06 5.05e-06 1.24e-05 4.21e-05 0.00e+00 1.03e-04

Te-132 2.08e-05 1.03e-05 9.61e-06 1.52e-05 6.44e-05 0.00e.+00 3.81e-05
Te-133m 3.91e-07 1.79e-07 1.71e-07 3.45e-07 1.22e-06 0.00e+00 1.93e-05
Te-134 2.67e-07 1.34e-07 1.38e-07 2.39e-07 9.03e-07 0.00e+00 3.06e-06

1-129 2.86e-05 2.12e-05 1.55e-05 1.36e-02 2.51e-05 O.00e+00 4.24e-07
1-130 6.00e-06 1.32e-05 5.30e-06 1.48e-03 1.45e-05 0.00e+00 2.83e-06
1-131 3.59e-05 4.23e-05 1.86e-05 l.39e-02 4.94e-05 O.00e+00 1.51e-06

1-132 1.66e-06 3.37e-06 1.20e-06 1.58e-04 3.76e-06 0.00e+00 2.73e-06
1-133 1.25e-05 1.82e-05 5.33e-06 3.31e-03 2.14e-05 0.00e+00 3.08e-06
1-134 8.69e-07 1.78e-06 6.33e-07 4.15e-05 1.99e-06 0.00e+00 1.84e-06

1-135 3.64e-06 7.24e-06 2.64e-06 6.49e-04 8.07e-06 0.00e+00 2.62e-06
'Cs-134 3.77e-04 7.03e-04 7.10e-05 0.00e+00 1.81e-04 7.42e-05 1.91e-06
Cs-134m 1.76e-07 2.93e-07 1.48e-07 0.00e+00 1.13e-07 2.60e-08 2'.32e-07

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.33e-04 1.21e-04 6.30e-06 0.00e+00 3.44e-05 1.31e-05 4.37e-07
Cs-136 4.59e-05 1.35e-04 5.04e-05 0.00e+00 5.38e-05 1.10e-05 2.05e-06
Cs-137 5.22e-04 6.11e-04 4.33e-05 0.00e+00 1.64e-04 6.64e-05 1.91e-06

Cs-138 4.8le-07 7.82e-07 3.79e-07 0.00e+00 3.90e-07 6.09e-08 1.25e-06
Cs-139 3.10e-07 4.24e-07 1.62e-07 0.00e+00 2.19e-07 3.30e-08 2.66e-08
Ba-139 8.81e-07 5.84e-10 2.55e-08 0.00e+00 3.51e-i0 3.54e-10 5.58e-05

Ba-140 1.71e-04 1.71e-07 8.81e-06 0.00e+00 4.06e-08 1.05e-07 4.20e-05
Ba-141 4.25e-07 2.91e-i0 1.34e-08 0.00e+00 1.75e-10 1.77e-10, 5.19e-06
Ba-142 1.84e-07 1.53e-10 9.06e-09 0.00e+00 8.81e-li 9.26e-il 7.59e-07

La-140 2.11e-08 8.32e-09 2.14e-09 0.00e+O0 0.00e+00 0.00e+00 9..77e-05
La-141 2.89e-09 8.38e-10 1.46e-10 0.00e+00 0.00e+00 O.00e+00 9.61e-05
La-142 1.10e-09 4.04e-10 9.67e-11 0.00e+00 0.00e+00 0.00e+00 6.86e-05

Ce-141 7.87e-08 4.80e-08 5.65e-09 0.00e+00 1.48e-08 0.00e+00 2.48e-05
Ce-143 1.48e-08 9.82e-06 1.12e-09 0.00e+00 2.86e-09 0.00e+00 5.73e-05
Ce-144 2.98e-06 1.22e-06 1.67e-07 0.00e+00 4.93e-07 0.00e+00 1.71e-04

Pr-143 8.13e-08 3.04e-08 4.03e-09 0.00e+00 1.13e-08 0.00e+00 4.29e-05
Pr-144 2.74e-10 1.06e-10 1.38e-11 0.00e+00 3.84e-11 0.00e+00 4.93e-06
Nd-147 5.53e-08 5.68e-08 3.48e-09 0.00e+00 2.19e-08 0.00e+00 3.60e-05

Pm-147 3.88e-07 3.27e-08 1.59e-08 0.00e+00 4.88e-08 0.00e+00 9.27e-06
Pm-148 6.32e-08 9.13e-09 4.60e-09 0.00e+00 1.09e-08 0.00e+O0 9.74e-05
Pm-148m 1.65e-07 4.18e-08 3.28e-08 0.00e+00 4.80e-08 0.00e+00 5.44e-05

Pm-149 1.38e-08 1.81e-09 7.90e-10 0.00e+00 2.20e-09 0.00e+00 4.86e-05
Pm-151 6.18e-09 9.Ole-10 4.56e-10 0.00e+00 1.07e-09 0.00e+00 4.17e-05
Sm-151 2.90e-07 6.67e-08 1.44e-08 0.00e+00 4.53e-08 0.00e+00 5.58e-06

Sm-153 7.72e-09 5.97e-09 4.58e-10 0.00e+00 1.25e-09 0.00e+00 3.12e-05
Eu-152 6.74e-07 1.79e-07 1.51e-07 0.00e+00 5.02e-07 0.00e+00 1.59e-05
Eu-154 '2.64e-06 3.67e-07 2.20e-07 0.00e+00 9.95e-07 0.00e+00 4.58e-05

Eu-155 5.42e-07 6.25e-08 3.23e-08 0.00e+00 1.40e-07 0.00e+00 8.37e-05
Eu-156 1.14e-07 7.06e-08. 1.12e-08 O.00e+00 3.26e-08 0.00e+00 6.67e-05
Tb-160 2.59e-07 0.00e+00 3.24e-08 0.00e+00 7.37e-08 0.00e+00 3.45e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.25e-06 2.69e-07 2.13e-07 0.00e+00 3.57e-07 0.00e+00 2.66e-05
W-181 8.85e-08 2.72e-08 3.04e-09 0.00e+00 0.00e+00 0.00e+00 3.82e-07
W-185 3.62e-06 1.13e-06 1.29e-07 0.00e+00 0.00e+00 0.00e+00 1.62e-05

W-187 9.03e-07 6.28e-07 2.17e-07 0.00esOb 0.00e+00 0.00e+00 3.69e-05
Pb-210 5.28e-02 1.42e-02 2.38e-03 0.00e+00 4.33e-02 0.00e+00 2.32e-06
Bi-210 4.16e-06: 2.68e-05 2.39e-06 0.00e+00 2.08e-04 0.00e+00 5.27e-05

Po-210 3.10e-03 5.93e-03 7.41e-04 0.00e+00 1.26e-02 0.00et00 6.61e-05
Ra-223 4.4le-02 6.42e-05 8.82e-03 0.00e+00 :1.17e-03 0.00e+00 3.43e-04
Ra-224 1.46e-02 3.29e-05 2.91e-03 0.00e+00 6.00e-04 0.00e+00 3.86e-04

Ra-225 5.78e-02 6.52e-05 1.15e-02 0.00e+00 1.19e-03 0.00e+00 3.24e-04
Ra-226 6.20e-01 4.76e-05 5.14e-01 0.00e+00 8.71e-04 0.00e+00 3.44e-04
Ra-228 4.32e-01 2.58e-05 4.86e-01 0.00e+00 4.73e-04 0.00e+00 5.86e-05
-------------------------------------------

Ac-225 3.92e-05 5.03e-05 2.63e-06 0.00e+00 13.69e-06 0.00e+00 4.36e-04
Ac-227 4.49e-03 7.67e-04 2.79e-04 0.00e+00 1.56e-04 0.00e+00 8.50e-05
Th-227 1.20e-04 2.Ole-06 3.45e-06 0.00e+00 1.41e-06 0.00e+00 5.70e-04

Th-228 2.47e-03 3.38e-05 8.36e-05 0.ooe+0o 1.58e-04 0.00e+00 5.84e-04
Th-229 2.52e-02 6.33e-04 4.20e-04 0.00e+00 -3.03e-03 0.00e+00 8.10e-05
Th-230 3.80e-03 1.90e-04' 1.06e-04 0.00e+00 9.12e-04 0.00e+00 6.24e-05

Th-232 4.24e-03 1.63e-04 1.65e-06 0.00e+00 7..79e-04 0.00e+00 5.31e-05
Th-234 6.92e-07 3.77e-08 2.O0e-08 0.00e+00 1.39e-07 0.00e+00 1.19e-04
Pa-231 7.57e-03 2.50e-04 3.02e-04 0.00e+00 1.34e-03 0.00e+00 7.44e-05

Pa-233 3.11e-08 6.09e-09 5.43e-09 0.00e+00 1.67e-08 0.00e+00 1.46e-05
U-232 2.42e-02 0.O0e+00 2.16e-03 0.00e+00 2.37e-03 0.00e+00 7.04e-05
U-233 5.08e-03 0.00e+00 3.87e-04 0.00e+00 1.08e-03 0.00e+00 6.51e-05

U-234 4.88e-03 0.00e+00 3.80e-04 0.00e+00 1.06e-03 0.00e+00 6.37e-05
U-235 4.67e-03 0.00e+00 3.56e-04 0.00e+00 9.93e-04 0.00e+00 8.10e-05
U-236 4.67e-03 0.00e+00 3.64e-04 0.O0e+00 1.01e-03 0.00e+00 5.98e-05

U-237 4.95e-07 0.00e+00 1.32e-07 0.00e+00 1.23e-06 0.00e+00 2.11e-05
U-238 4.47e-03 0.00e+00 3.33e-04 0.00e+00 9.28e-04 0.00e+00 5.71e-05
Np-237 2.40e-03 1.59e-04 1.05e-04 0.00e+00 6.34e-04 0.00e+00 8.23e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.24e-07 3.12e-09 1.92e-09 0.00e+00 6.8le-09 0.00e+00 4.17e-05
Np-239 l.lle-08 9.93e-10 5.6le-10 0.00e+00 1.98e-09 0.00e+00 2.87e-05
Pu-238 1.28e-03 1.50e-04 3.40e-05 0.00e+00 1.21e-04 0.00e+00 7.57e-05

Pu-239 1.38e-03 1.55e-04 3.54e-05 0.00e+00. 1.28e-04 0.00e+00 6.91e-05
Pu-240 1.38e-03 1.55e-04 3.54e-05 0.00e+00 1.28e-04 0.00e+00 7.04e-05
Pu-241 4.25e-05 1.76e-06 8.82e-07 0.00e+00 3.17e-06 0.00e+00 1.45e-06

Pu-242 1.28e-03 1.49e-04 3.41e-05 0.00e+00 1.23e-04 0.00etO0 6.77e-05
Pu-244 1.49e-03 1.71e-04 3.91e-05 0.00e+00 1.41e-04 0.00e+00 1.0le-04
Am-241 1.46e-03 1.27e-03 1.09e-04 0.00e+00 6.55e-04 0.00e+00 7.70e-05

Am-242m i.5ie-03 1.22e-03 1.13e-04 0.00e+00 6.64e-04 0.00e+00 9.69e-05
Am-243 1.44e-03 1.23e-03 1.06e-04 0.00e+00 6.36e-04 0.00e+00 9.03e-05
Cm-242 1.37e-04 1.27e-04 9.10e-06 0.00e+00 2.62e-05 0.00e+00 8.23e-05

Cm-243 1.40e-03 1.15e-03 8.98e-05 0.00e+00 3.27e-04 0.00e+00 8.10e-05
Cm-244 1.18e-03 9.70e-04 7.59e-05 0.00e+OO 2.71e-04 0.00e+O0 7.84e-05
Cm-245 1.79e-03 1.45e-03 1.13e-04 0.00e+00 4.32e-04 0.00e+O0 7.30e-05

Cm-246 1.77e-03 1.45e-03 1.13e-04 0.00e400 4.31e-04 0.00e+00 7.17e-05
Cm-247 i.73e-03 1.43e-03 1.lle-04 0.00e+00 4.24e-04 0.00e+OO 9.43e-05
Cm-248 1.43e-02 1.18e-02 9.16e-04 0.00e+00 3.50e-03 0.00e+O0 1.52e-03

Cf-252 1.22e-03 o.ooe+00 2.95e-05 0.00e+00 0.00e+0O 0.00e+00 2.99e-04

Conversion factors are in units of mrem per pCi ingested.
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SPECIFIC FACTORS USED TO DETERMINE A1, 0j, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Values for Al, Pi, and Ri were calculated as per NUREG-0133. Recommended values

for various factors in the calculations were as specified in NUREG-0133. The location of
most of the recommended factors are contained in USNRC Regulartory Guide 1.109,
NUREG 0172, and NUREG/CR 1276. All factors used in Waterford-3 SES's calculations
are for the maximum individual and are not site specific. The various factors are
discussed below.

" Stable element transfer coefficients for vegetation, cow's milk, goat's milk and meat
(Attachment 7.22, pages 10 - 12) were obtained from NUREG/CR 1276.

" Animal consumption. rates (Attachment 7.22, page 2) were obtained from USNRC
Regulatory Guide 1.109.

* Usage or consumption rates for adult, teen, child, and infant age groups (Attachment
7.22, page 3) were obtained from USNRC Regulartory Guide 1.109. These values
are for the maximum exposed individual.

" External dose factors for standing on contaminated ground (Attachment 7.20) were
obtained from NUREG/CR 1276.

" Bioaccumulation factors for freshwater and saltwater ýertebrates and invertebrates
(Attachment 7.22, page 13 - 15) were obtained from NUREG/CR 1276.

" Inhalation and ingestion dose factors for adult, teen, child, and infant age groups
(Attachment 7.21) were obtained from NUREG/CR 1276.

" Radionuclide half-lives and decay constants are included Attachment 7.22, pages 4 - 9.
" Other factors (Attachment 7.22, page 16 - 18) used were obtained from USNRC

Regulartory Guide 1.109 for various parameters,.
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SPECIFIC FACTORS USED TO DETERMINE Ai, Ph, Rh, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Animal Consumption rates.
Waterford Steam Electric Station

Milk cow's feed intake rate
Milk cow's water intake rate
Beef cow's feed intake rate
Beef cow's water intake rate
Goat's feed intake rate
Goat's water intake rate

50.g00
60.00
50.00
50.00
6.00
8.00

kg/day
I/day
kg/day
I/day
kg/day
i/day

/

UNT-005-014 Revision 301 Attachment 7.22 (2 of 18)

329



SPECIFIC FACTORS USED TO DETERMINE Ai, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Consumption rates for MAXIMAL individuals.
Waterford Steam Electric Station

produce veg usage rate for the Adult 520.0 kg/yr
produce veg usage rate for the Teen 630.0 kg/yr
produce veg usage rate for the Child 520.0 kg/yr
produce veg usage rate for the Infant 0.0 kg/yr
leafy veg usage rate for the Adult -- 64.0 kg/yr
leafy veg usage rate for the Teen 42.0 kg/yr
leafy veg usage rate for the Child 26.0 kg/yr
leafy veg usage rate for the Infant 0.0 kg/yr

milk usage rate for the Adult 310.0 1/yr
milk usage rate for the Teen 400.0 1/yr
milk usage rate for the Child 330.0 1/yr
milk usage rate for the Infant 330.0 i/yr
meat/poultry usage rate for the Adult.: 110.0 kg/yr
meat/poultry usage rate for the Teen 165.0 kg/yr
meat/poultry usage rate for the Child 41.0 kg/yr
meat/poultry usage rate for the Infant 0.0 kq/yr

-------- 7----------------------------------- ----I--
fish usage rate for the Adult 21.0 kb/yr
fish usage rate for the Teen 16.0 kj/yr
fish usage rate for the Child . 6.9 kh/yr
fish usage rate for the Infant 0.0 kg/yr
seafood usage rate for the Adult :-5.0 kg/yr
seafood usage rate for the Teen 3.8 kg/yr
seafood usage rate for the Child 1.7 kg/yr
seafood usage rate for the Infant 0.0 kg/yr

drink h2o usage rate for the.Adult 730.0 i/yr
drink h2o usage rate for the Teen 510.0 1/yr
drink .h2o usage rate for the Child 510.0 1/yr
drink h2o usage rate for the Infant 330.0 1/yr

shore rec usage rate for the Adult :-12.- 0 hr/yr
shore rec usage rate for the Teen 267.0 hr/yr
shore rec usage rate for the Child 14.0 hr/yr
shore rec usage rate for the Infant 0.0 hr/yr

inhalation usage rate for the Adult 8000.0 m3/yr
inhalation usage rate for the Teen 8000.0 m3/yr
inhalation usage rate for the Child 3700.0 m3/yr
inhalation usage rate fgr~the Infant 1400.0 m3/yr
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SPECIFIC FACTORS USED TO DETERMINE Ai, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters' used.
Waterford Steam Electric Station

Nuclide Parameters

Half-life Decay constant

H-3 1.2280e+01 years 1.7899e-09 I/seconds
Be-10 1.6000e+06 years 1.3737e-14 1/seconds
C-14 5.7300e+03 years 3.8359e-12 1/seconds

N-13 9.9700e+00 minutes 1.1587e-03 I/seconds
F-18 1,8300e+00 hours 1.0521e-04 l/seconds
Na-22 2.6000e+00 years 8.4537e-09 l/seconds

Na-24 1.5000e+01 hours 1.2836e-05 l/seconds
P-32 1.4290e+01 days 5.6141e-07 1/seconds
Ca-41 1.3000e+05 years 1.6907e-13 1/seconds

Sc-46 8.3800e+O1 days 9.5734e-08 1/seconds
Cr-51 2.7704e+01 days 2.8958e-07 I/seconds
Mn-54 3.1270e+02 days 2.5656e-08 1/seconds

Mn-56 2.5758e+00 hours 7.4750e-05 l/seconds
Fe-55 2.7000e+00 years 8.1406e-09 1/seconds
Fe-59 4.4630e+01 days 1.7976e-07 1/seconds

Co-57 2.7000e+02 days 2..9713e-08 1/seconds
Co-58 7 .0800e+01 days 1.1331e-07 1/seconds
Co-60 5.2710e+00 years 4.1699e-09 1/seconds

Ni-59 7 .5000e+04 years 2.9306e-13 I/seconds
Ni-63 1.0010e+02 years 2.1958e-10 l/seconds
Ni-65 2.5200e+00 hours 7.6405e-05 1/seconds

Cu-64 1.2701e+01 hours 1.5160e-05 1/seconds,
Zn-65 .2.4440e+02 days 3.2825e-08 1/seconds
Zn-69 5.5600e+01 minutes 2.0778e-04 1/seconds

Zn-69m 1.3800e+01 hours 1.3952e-05 l/seconds
Se-79 6.5000e+04 years 3.3815e-13 1/seconds
Br-82 1.4700e+00 days 5.4575e-06 1/seconds

Br-83 2.3900e+00 hours 8.0561e-05 l/seconds
Br-84 3.1800e+01 minutes 3.6328e-04 l/seconds
Br-85 1.7200e+02 seconds 4.0299e-03 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE Ai, Pi, K., VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford Steam Electric Station

Nuclide Parameters

Half-life Decay constant

Rb-86 1.8660e+01 days 4.2993e-07 1/seconds
Rb-87 4.6000e+10 years 4.7782e-19 1/seconds
Rb-88 1.7800e+01 minutes 6.4901e-04 1/seconds

Rb-89 1.5440e+01 minutes. 7.4822e-04 1/seconds
Sr-89 5.0550e+01 days 1.5870e-07 I/seconds
Sr-90 2.8600e+01 years 7.6852e-10 1/seconds

Sr-91 9.5000e+00 hours 2.0267e-05 1/seconds
Sr-92 2.7100e+00 hours 7.1048e-05 1/seconds
Y-90 6.4100e+01 hours 3.0038e-06 1/seconds

Y-91 5.8510e+01 days 1.3711e-07 1/seconds
Y-91m 4.9710e+01 minutes 2.3240e-04 1/secon~is
Y-92 3.5400e+00 hours 5.4390e-05 1/seconds

Y-93 1.0100e+01 hours 1.9063e-05 i/seconos
Zr-93 1.5000e+06 years 1.4653e-14 1/seconds.*
Zr-95 6.4020e+O1 days -1.2531e-07 1/seconds

Zr-97 1.6900e+01 hours 1.1393e-05 1/seconds
Nb-93m 1.3600e+01 years 1.6161e-09 1/seconds
Nb-95 3.5060e+01 days 2.2882e-07 1/seconds

Nb-97 1.2300e+00 hours 1.5654e-04 1/seconds
Mo-93 3.5000e+03 years 6.2799e-12 1/seconds
Mo-99 6.6020e+01 hours 2.9164e-06 1/seconds

Tc-101 1.4200e+01 minutes 8.1355e-04 1/seconds
Tc-99 2.1400e+05 years 1.0271e-13 1/seconds
Tc-99m 6.0200e+00 hours 3.1984e-05 1/seconds

Ru-103 3.9350e+O1'days 2.0388e-07 1/seconds
Ru-105 4.4400e+00 hours 4.3365e-05 I/seconds
Ru-106 3.6820e+02 days 2.1789e-08 1/seconds

Rh-105 1.4700e+00 days 5.4575e-06 1/seconds
Pd-107 6.5000e+06 years 3.3815e-15 1/seconds
Pd-109 1.3500e+01 hours 1.4262e-05 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE A4, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford Steam Electric StatiOn

Nuclide Parameters

Half-life Decay constant

Ag-lr0m 2.4985e+02 days 3.2109e-08 1/seconds
Ag-ill 7.4500e+00 days 1.0769e-06 .1/seconds
Cd-113m 1.4600e+01 years 1.5054e-09 1/seconds

Cd-115m 4.4600e+01 days 1.7988e-07 1/seconds.
Sn-123 1.2900e+02 days 6.2190e-08 1/seconds
Sn-125 9.6200e+00 days 8.3394e-07 l/seconds

Sn-126 1.0000e+05 years 2.1980e-13 l/seconds
Sb-124 6.0200e+01 days 1.3326e-07 1/seconds
Sb-125 2.7700e+00 years 7.9349e-09 1/seconds

Sb-126 1.2500e+01 days 6.4180e-07 1/seconds
Sb-127 9.3000e+01 hours 2.0703e-06 1/seconds
Te-125mr 5.8000e+01 days 1.3832e-07 1/seconds

Te-127 9.3500e+00 hours 2.0593e-05 1/seconds
Te-127m 1.0900e+02 days 7.3601e-08 1/seconds
Te-129 6.9600e+01 minutes 1.6598e-04 1/seconds

Te-129m 3.3600e+01 days 2.3877e-07 l/seconds
Te-131 2.5000e+01 minutes 4.6210e-04 1/seconds
Te-131m 3.0000e+01 hours 6.4180e-06 1/seconds

Te-132 7.8200e+01 hours 2.4622e-06 1/seconds
Te-133m 5.5400e+01 minutes 2.0853e-04 1/seconds
Te-134 4.1800e+01 minutes 2.7637e-04 1/seconds

1-129 1.5700e+07 years 1.4000e-15 1/seconds
1-130 1.2360e+01 hours 1.5578e-05 I/seconds
1-131 8.0400e+00 days 9.9783e-07 1/seconds

1-132 2.3000e+00 hours 8.3713e-05 I/seconds
1-133 2.0800e+01 hours 9.2568e-06 1/seconds
1-134 5.2600e+01 minutes 2.1963e-04 1/seconds

1-135 6.6100e+00 hours 2.9129e-05 1/seconds
Cs-134 2.0620e+00 years 1.0659e-08 1/seconds
Cs-134m 2.9000e+00 hours 6.6393e-05 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE Ai, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford Steam Electric Station

Nuclide Parameters

Half-life Decay constant

Cs-135 2.0000e+06 years 1.0990e-14 1/seconds
Cs-136 1.3160e+01 days 6.0962e-07 I/seconds
Cs-137 3.0170e+01 years 7.2852e-10 1/seconds

Cs-138 3.2200e+01 minutes 3.5877e-04 1/seconds
Cs-139 9.4000e+00 minutes 1.2290e-03 1/seconds
Ba-139 8.3100e+01 minutes 1.3902e-04 1/seconds

Ba-140 1.2789e+01 days 6.2730e-07 1/seconds
Ba-141 1.8270e+01 minutes 6.3232e-04 1/seconds
Ba-142 1.0700e+01 minutes 1.0797e-03 1/seconds

La-140 4.0220e+01 hours 4.7872e-06 1/seconhs
La-141 3.9300e+00 hours 4.8993e-05 1/seconos
La-142 9.5400e+01 minutes 1.2109e-04 1/seconts

7-----------------------------------------I-
Ce-141 3.2500e+01 days 2.4685e-07 1/seconas
Ce-143 3.3000e+01 hours 5.8346e-06 1/seconds
Ce-144 2.8430e+02 days 2.8219e-08 i/seconds

Pr-143 1.3560e+01 days 5.9163e-07 1/seconds
Pr-144 1.7280e+01 minutes 6.6854e-04 1/seconds
Nd-147 1.0980e+01 days 7.3065e-07 1/seconds

Pm-147 2.6200e+00 years 8.3891e-09 1/seconds
Pm-148 5.3700e+00 days 1.4940e-06 1/seconds
Pm-148m 4.1300e+01 days 1.9425e-07 1/seconds

Pm-149 2.2100e+00 days 3.6301e-06 1/seconds
Pm-151 1.1800e+00 days 6.7988e-06 1/seconds
Sm-151 9.3000e+01 years 2.3634e-10 1/seconds

Sm-153 1.9500e+00 days 4.1141e-06 1/seconds
Eu-152 1.2700e+01 years 1.7307e-09. 1/seconds
Eu-154 1.6000e+02 years 1.3737e-10 1/seconds

Eu-155 1.8000e+00 years 1.2211e-08 1/seconds
Eu-156 1.5200e+01 days 5.2780e-07 1/seconds
Tb-160 7.2100e+01 days 1.1127e-07 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE A1, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford Steam Electric Station

Nuclide Parameters

Half-life Decay constant

Ho-166m 1.2000e+03 years 1.8316e-il 1/seconds
W-181 1.2100e+02 days 6.6302e-08 1/seconds
W-185 7.5100e+01 days 1.0682e-07 1/seconds

W-187 2.3830e+01 hours 8.0798e-06 1/seconds
Pb-210 2.0400e+01 years 1.0774e-09 1/seconds
Bi-210 5.0100e+00 days 1.6013e-06 1/seconds

Po-210 1.3800e+02 days 5.8134e-08 1/seconds
Ra-223 1.1400e+01 days 7.0373e-07 1/seconds
Ra-224 S.6600e+00 days 2.1919e-06 1/seconds

Ra-225 1.4800e+01 days 5.4206e-O7 1/seconds
Ra-226 1.6000e+03 years 1.3737e-11 1/seconds
Ra-228 5.7500e+00 years 3.8225e-09 1/seconds

Ac-225 1.0000e+01 days 8.0225e-07 1/seconds
Ac-227 2.1800e+01 years 1.0082e-09 1/seconds
Th-227 1.8500e+01 days 4.3365e-07 1/seconds

Th-228 1.9100e+00 years 1.1508e-08 1/seconds
Th-229 7.3400e+03 years 2.9945e-12 1/seconds
Th-230 - 7.7000e+04 years 2.8545e-13 1/seconds

Th-232 1.4100e+10 years 1.5588e-18 I/seconds
Th-234 2.4100e+01 days 3.3289e-07 1/seconds
Pa-231 3.2800e+04 years 6.7011e-13 1/seconds

Pa-233 2.7400e+01 days 2.9279e-07 1/seconds
U-232 7.2000e+O1 years 3.0527e-10 1/seconds
U-233 1.5800e+05 years 1.3911e-13 1/seconds

U-234 2.4800e+05 years 8.8627e-14 1/seconds
U-235 7.0400e+08 years 3.1221e-17 1/seconds
U-236 3.3400e+07 years 6.5807e-16 1/seconds

U-237 6.7500e+00 days 1.1885e-06 1/seconds
U-238 4.7000e+09 years 4.6765e-18 1/seconds
Np-237 2.1400e+06 years 1.0271e-14 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE Aj, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford Steam Electric Station

Nuclide Parameters

Half-life Decay constant

Np-238 2.1200e+00 days 3.7842e-06 1/seconds
Np-239 2.3550e+00 days 3.4066e-06 1/seconds
Pu-238 8.7800e+01 years 2.5034e-10 l/seconds

Pu-239( 2.4100e+04 years 9.1201e-13 1/seconds
Pu-240 6.5400e+03 years 3.3608e-12 1/seconds
Pu-241 1.5200e+01 years 1.4460e-09 1/seconds

Pu-242 3.8700e+05 years 5.6795e-14 l/seconds
Pu-244 8.2600e+07 years 2.6610e-16 1/seconds
Am-241 4.3300e+00 years 5.0761e-09 1/seconds

Am-242m 1.5200e+02 years 1.4460e-10 l/seconds
Am-243 7.3800e+03 years 2.9783e-12 1/seconds
Cm-242 1.6300e+02 days 4.9218e-08 1/secon4ds

Cm-243 2.8500e+01 years 7.7121e-i0 1/seconds
Cm-244 1.8100e+01 years 1.2143e-09 1/seconds
Cm-245 8.5000e+03 years 2.5858e-12 1/seconds

Cm-246 4.8200e+03 years 4.5601e712 1/seconds
Cm-247 1.5600e+07 years 1.4089e-15 1/seconds
Cm-248 3;6100e+05 years 6.0885e-14 1/seconds

Cf-252 2.4600e+00 years 8.9348e-09 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE A,, P1, R• VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Stable Element Transfer Coefficients by nuclide.
Waterford Steam Electric Station

Element Stable Element Transfer Data

Biv Fm Ff Fm
Veg/Soil Cow Milk Meat Goat Milk

H 4.80e+00 1.00e-02 1.20e-02 1.70e-01
He 5.00e-02 2.00e-02 2.00e-02 2.00e-02
Li 8.30e-04 5.00e-02 1.00e-02 5.00e-02
Be 4.20e-04 1.00e-04 1.00ee03 1.00e-04
B 1.20e-01 2.70e-03 8.00e-04 2.70e-03
C 5.50e+00 1.20e-02 3.10e-02 1.00e-01
N 7.50e+00 2.20e-02 7.70e-02 2.20e-02
0 1.60e+00 2.00e-02 1.60e-02 2.00e-02
F 6.50e-04 1.40e-02 1.50e-01 1.40e-02
Ne 1.40e-01 2.00e-02 2.00e-02 2.00e-02
Na 5.20e-02 4.00e-02 3.00e-02 4.00e-02
Mg 1.30e-01 1.00e-02 5.00e-03 1.00e-02
Al 1.80e-04 5.00e-04 1.50e-03 5.00e-04
Si 1.50e-04 1.00e-04 4.00e-05 1.00e-04
P 1.10e+00 2.50e-02 4.60e-02 2.50e-01
S 5.90e-01 1.80e-02 1.00e-01 1.80e-02
Cl 5.00e+00 5.00e-02 8.00e-02 5.00e-02
Ar 6.00e-01 2.00e-02 2.00e-02 2.00e-02
K 3.70e-01 1.00e-02 1.20e-02 1.00e-02
Ca 3.60e-02 8.00e-03 4.00e-03 8.00e-03
Sc 1.10e-03 5.00e-06 1.60e-02 5.00e-06
Ti 5.40e-05 5.00e-06 3.10e-02 5.00e-06
V 1.30e-03 1.00e-03 2.30e-03 1.00e-03
Cr 2.50e-04 2.20e-03 2.40e-03 2.20e-03
Mn 2.90e-02 2.50e-04 8.00e-04 2.50e-04
Fe 6.60e-04 1.20e-03 4.00e-02 1.30e-04
Co 9.40e-03 1.00e-03 1.30e-02 1.00e-03
Ni 1.90e-02 6.70e-03 5.30e-03 6.70e-03
CU 1.20e-01 1.40e-02 8.00e-03 1.30e-02
Zn 4.00e-01 3.90e-02 3.00e-02 3.90e-02
Ga 2.50e-04 5.00e-05 1.30e+00 5.00e-05
Ge 1.00e-01 5.00e-04 2.00e+01 5.00e-04
As 1.00e-02 6.00e-03 2.00e-03 6.00e-03
Se 1.30e+00 4.50e-02 1.50e-02 4.50e-02
Br 7.60e-01 5.00e-02 2.60e-02 5.00e-02

Units for transfer data are derived as follows:
Biv -> pCi/kg in vegetation per pCi/kg in soil (no units),
Fm -> pCi/liter in milk per pCi/day ingested by animal (days/liter),
Ff -> pCi/kg in meat per pCi/day ingested by animal (days/kg).
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SPECIFIC FACTORS USED TO DETERMINE Al, Pi, RI, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Stable Element Transfer Coefficients by nuclide.
Waterford Steam Electric Station

Element Stable Element Transfer Data

Biv Fm Ff Fm
Veg/Soil Cow Milk Meat Goat Milk

Kr 3.00e+00 2.00e-02 2.00e-02 2.00e-02
Rb 1.30e-01 3.00e-02 3.10e-02 3.00e-02
Sr 1.70e-02 8.00e-04 6.00e-04 1.40e-02
Y 2.60e-03 1.00e-05 4.60e-03 1.00e-05
Zr 1.70e-04 5.00e-06 3.40e-02 5.OOe-06
Nb 9.40e-03 2.50e-03 2.80e-01 2.50e-03
Mo 1.20e-01 7.50e-03 8.00e-03 7.50e-03
Tc .2.50e-01 2.50e-02 4.00e-01 2.50e-02
Ru 5.00e-02 1.00e-06 4.00e-01 1.00e-06
Rh 1.30e+01 1.00e-02 1.50e-03 1.00e-02
Pd 5.00e+00 1.00e-02 4.00e-03 1.00e-02
Ag 1.50e-01 5.00e-02 1.70e-02 5.00e-02
Cd 3.00e-01 1.20e-04 5.30e-04 1.20e-04
In 2.50e-01 1.00e-04 8.00e-03 1.00e-04
Sn 2.50e-03 2.50e-03 8.00e-02 2.50e-03
Sb 1.10e-02 1.50e-03 4.00e-03 1.50e-03
Te 1.30e+00 1.00e-03 7.70e-02 1.00e-03
I 2.00e-02 6.00e-03 2.90e-03 6.00e-03
Xe 1.00e+01 2.00e-02 2.00e-02 2.00e-02
Cs 1.00e-02 1.20e-02 4.00e-03 3.00e-01
Ba 5.00e-03 4.00e-04 3.20e-03 4.00e-04
La 2.50e-03 5.00e-06 2.00e-04 5.00e-06
Ce 2.50e-03 1.00e-04 1.20e-03 1.00e-04
Pr 2.50e-03 5.OCe-06 4.70e-03 5.00e-06
Nd 2.40e-03 5.00e-06 3.30e-03 5.00e-06
Pm 2.50e-03 5.00e-06 4.80e-03 5.00e-06
Sm 2.50e-03 5.00e-06 5.Oe-03 5.00e-06
Eu, 2.50e-03 5.00e-06 4.80e-03 5.00e-06
Gd 2.60e-03 5.O0e-06 3.60e-03 5.O0e-06
Tb 2.60e-03 5.00e-06 4.40e-03 5.00e-06
Dy 2.50e-03 5.00e-06 5.30e-03 5.00e-06
Ho 2.60e-03 5.00e-06 4.40e-03 5.00e-06
Er 2.50e-03 5.00e-06 4.Oe-03 5.00e-06
Tm 2.60e-03 5.00e-06 4.40e-03 5.00e-06
Yb 2.50e-03 5.00e-06 4.00e-03 5.00e-06

Units for transfer data are derived as follows:
Biv -> pCi/kg in vegetation per pCi/kg in soil (no units),
Fm -> pCi/liter in milk per pCi/day ingested by animal (days/liter),
Ff -> pCi/kg in meat per pCi/day ingested by animal (days/kg).
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SPECIFIC FACTORS USED TO DETERMINE Ai, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Stable Element Transfer Coefficients by nuclide.
Waterford Steam Electric.Station

Element Stable Element Transfer Data

Biv Fm Ff Fm
Veg/Soil Cow Milk Meat Goat Milk

Lu 2.60e-03 5.00e-06 4.40e-03 5.00e-06
Hf 1.70e-04 5.00e-06 4.00e-01 5.00e-06
Ta 6.30e-03 2.50e-02 1.60e+OO 2.50e-02
W 1.80e-02 5.00e-04 1.39e-03 5.00e-04
Re 2.50e-01 2.50e-02 8.00e-03 2.50e-02
Os 5.00e-02 5.00e-03 4.00e-01 5.00e-03
Ir 1.30e+01 5.00e-03 1.50e-03 5.00e-03
Pt 5.00e-Ol 5.00e-03 4.00e-03 5.00e-03
Au 2.50e-03 5.00e-03 8.00e-03, 5.00e-03
Hg 3.80e-01 3.80e-02 2.60e-01 3.80e-02
TI 2.50e-01 2.20e-02 4.00e-02 2.20e-02
Pb 6.80e-02 6.20e-04 2.90e-04 6.20e-04
Bi 1.50e-01 5.00e-04 1.30e-02 5.00e-04
Po 1.50e-01 3.00e-04 1.20e-02 3.00e-04
At 2.50e-01 5.00e-02 8.00e+00 5 *Oe-02
Rn 3.50e+00 2.00e-02 2.00e-02 2.00e-02
Fr 1.00e-02 5.00e-02 2.00e-02 5.00e-02
Ra 3.10e-04 8.00e-03 3.40e-02 8.00e-03
Ac 2.50e-03 5.00e-06 6.00e-02 5.00e-06
Th 4.20e-03 5.00e-06 2.00e-04 5.00e-06
Pa 2.50e-03 5.00e-06 8.00e+02 5.00e-06
U 2.50e-03 5.00e-04 3.40e-04 5.00e-04
Np 2.50e-03 5.00e-06 2.00e-04 5.006-06
Pu 2.50e-04 2.00e-06 1.40e-05 2.00e-06
Am 2.50e-04 5.00e-06 2.00e-04 5.00e-06
Cm 2.50e-03 5.00e-06 2.00e-04 5.00e-06
Bk 2.50e-03 5.00e-06 2.00e-04 5.00e-06
Cf 2.50e-03 5.00e-06 2.00e-04 5.00e-06
Es 2.50e-03 5.00e-06 2.00e-04 5.00e-06
Fm 2.50e-03 5.00e-06 2.00e-04 5.00e-06

Units for transfer data are derived as follows:
Biv -> pCi/kg in vegetation per pCi/kg in soil (no units),
Fm -> pCi/liter in milk per pCi/day ingested by animal (days/liter),
Ff -> pCi/kg in meat per pCi/day ingested by animal (days/kg).

K
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SPECIFIC FACTORS USED TO DETERMINE A4, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Bioaccumulation Factors for Aquatic Organisms
Waterford Steam Electric Station

by element.

Element Bioaccumulation Factors

Fresh Fresh Salt Salt
Water Water Water Water
Fish Invert. Fish Invert.

H 9.00e-01 9.00e-01 9.00e-01 9.30e-01
He 1.00e+00 1.00e+00 1.00e+00 1.00e+00
Li 5.00e-01 4.00e+01 5.00e-01 5.00e-01
Be 2.00e+00 1.00e+01 2.00e+02 2.00e+02
B 2.20e-01 5.O0e+Ol 2.20e-01 4.40e-01
C 4.60e+03 9.10e+03 1.80e+03 1.40e+03
N 1.50e+05 1,50e+05 6.00e+04 1.70e+04
O 9.20e-01 9.20e-01 9.60e-01 9.60ei01
F 1.00e+01 1.00e+02 3.60e+00 .3.60e!00
Ne 1.00e+00 1.00e+00 1.00e+00 1.00ef00
Na 1.00e+02 2.00e+02 6.70e-02 1.90e'01
Mg 5.00e+01 1.00e+02 7.70e-01 7.70e 1Ol
Al 1.0be+01 6.30e+01 1.00e+01 6.o00e+01
Si 2.50e+00 2.50e+01 1.00e+01 3.30e,401
P 1.00e+05 2.00e+04 2.90e+04 3.OOeO4
S 7.50e+02 1.00e+02 1.70e+00 4.40ei-01
Cl 5.00e+01 1.00e+02 1.30e-02 1.90el-02
Ar 1.00e+00 1.O0e+00 1.00e+00 1.00e400
K 1.00e+03 8.30e+02 1.10e+01 6.60e00
Ca 4.00e+1l 3.30e+02 5.00e-01 1.30el01
Sc 2.00e+00 1.00e+03 2.00e+00 1.00e+D4
Ti 1.00e+03 3.00e+03 1.00e+03 1.000+03
V 1.00e+01 3.00e+03 1.00e+01 5.00+01
Cr 2.00e+02 2.00e+.03 4.00e+02 2.00e+03
Mn 4.00e÷02 9.00e+04 5.50e+02 4.00e+02
Fe 1.00e+02 3.20e+03 3.00e+03 2.00e+04
Co 5.00e+01 2.O0e+02,, 1.00e+02 1i00e+03
Ni 1.00e+02 1.00e+02 1.00e+02 2.50e+02
Cu 5.00e+01 4.00e+02 6.70e+02 1.70e+03
Zn 2.00e+03 1.00e+04 2.00e+03 5.00e+04
Ga 3.30e+02 6.70e+02 3.30e+02 6.70e+02
Ge 3.30e+03 3.30e+01 3.30e+03 1.70e+04
As 1.00e+02 4.00e+01 3.30e+02 3.30e+02,
Se 1.70e+02 1.70e+02 4.00e+03 1.00e+03
Br 4.20e+02 3.30e+02 1.50e-02 3.10e+00
Kr 1.00e+00 1.00e+00 1.00e+00 1.00e+00
Rb 2.00e+03 1.00e+03 8.30e+00 1.70e+01

Bioaccmulation factors in units of pCi/kg per pCi/liter.
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SPECIFIC FACTORS USED TO DETERMINE A,, P1, RI, VALUES FOR THE'
OFFSITE DOSE CALCULATION MANUAL

Bioaccumulation Factors for Aquatic Organisms
Waterford Steam Electric Station

by element.

Element Bioaccumulation Factors

Fresh Fresh Salt Salt
Water Water Water Water
Fish Invert. Fish Invert.

Sr 3.00e+01 1.00e+02 2.00e+00 2.00e+01
Y 2.50e+01 1.00e+03 2;50e+Ol 1.00e+03
Zr 3.30e+00 6.70e+00 2.00e+02 8.00e+01
Nb 3.00e+02 1.00e+02 3.00e+04 1.00e+02
Mo 1.00e+01 1.00e01 l0+01 1 .00e+01
Tc 1.50e+01 5.00e+00 1.00e+01 5.00e+Dl
Ru 1.00e+01 3.00e+02 3.00e+00 1.00e+03
Rh 1.00e+01 3.00e+02 1.00e+01 2.00e+03
Pd 1.00e+01 3.00e+02 1.00e+01 2.00e+03
Ag 2.30e+00 7.70e+02 3.30e+03 3.30e+03
Cd 2.00e+02 2.00e+03 3.00e+03 2.50e+05
In 1.00e+05 1.00e+05 1.00e4-05 1.00e+05
Sn 3.00e+03 1.00e+03 3.00e03 1.00e+03
Sb 1.00e+00 1.00e+01 4.00e+01 5.00e+00
Te 4.00e+02 6.10e+03 1.00e+01 1.00e+02
I 1.50e+01 5.00e+00 1.00e+01 5.00e+01
Xe 1.00e+00 1.00e+00 1.00e+00 1.00e+00
Cs 2.00e+03 1.00e+03 4.00e+01 2.50e+01
Ba 4.ooe+o0 2.00e+02 1.00e+01 1.00e+02
La 2.50e+01 1.00e+03 2.50e+01 1,00e+03
Ce 100e+00 1.00e+03 1.00e+01 6.00e+02
Pr 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Nd 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Pm 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Sm 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Eu 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Gd 2.50e+01 1.00e+03 2.50e÷01 1.00e+03
Tb 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Dy 2.50e+01 1i00e+03 2.50e+01 1.00e+03
Ho 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Er 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Tmý 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Yb 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Lu 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Hf 3.30e+00 6.70e+00 2.00e+02 2.00e+01
Ta 3.00e+04 6.70e+02 3.00e+04 1.70e+04
W 1.20e+03 1.00e+01 3.00e+01 3.00e+01

Bioaccmulation factors in units of pCi/kg per pCi/liter.
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SPECIFIC FACTORS USED TO DETERMINE Ai, Pi, Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Bioaccumulation Factors for Aquatic Organisms
Waterford Steam Electric Station

by element.

Element Bioaccumulation Factors

Fresh Fresh Salt Salt /
Water Water Water Water
Fish Invert. Fish Invert.

Re 1 1.20e+02 6.00e+01 4.80e+00 6.00e+01
Os 1.00e+01 3.00e+02 1.00e+01 2.00e+03
Ir 1.00e+01 3.00e+02 1.00e+01 2.00e+03
Pt 1.00e+02 3.00e+02 1.00e+02 2.00e+03
Au 3.30e+01 5.00e+01 3.30e+01 3.30e+01
Hg 1.00e+03 1.00e+05 1.70e+03 3.30e+04
T1 1.00e+04 1.50e+04 1.00e+04 1.50+e04
Pb 1.00e+02 1.00e+02 3.00e+02 1.00+03
Bi 1.50e+01 2.40e+01 1.50e+01 2.40e+01
Po 5.00e+02 2.00e+04 3.00e+02 5.00et03
At 1.50e+01 5.00e+00 1.00e+01 5.00eý+01
Rn 1.00e+00 1.00e+00 1.00e+00 1.00e+00
Fr 4.00e+02 1.00e+02 3.00e+01 2.00e401
Ra 5.00e+01 2.50e+02 5.00e+C1 1.00e.e02
Ac 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Th 3.00e+01 5.00e+02 1.00e+04 2.00e+03
Pa 1.10e+01 1.10e+02 1.00e+01 1.00e+01l
U 2.00e+00 6.00e+01 1.00e+01 1.00e+01
Np 1.00e+01 4.00e+02 1.00e+01 1.00e+01
Pu 3.50e+00 1.00e+02 3.00e+00 2.00e+02
Am 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Cm 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Bk 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Cf 2.50e+01 1.00e+03 2.50e+01 1.00e+03
Es 1.00e+01 1.00e+02 1.00e+01 1.00e+01
Fm 1.00e+01 1.00e+02 1.00e+01 1.00e+01

Bioaccmulation factors in units of pCi/kg per pCi/liter*
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SPECIFIC FACTORS USED TO DETERMINE A, P1, R1, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Site Specific Parameters used.

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description

Formula Symbol
Value
Units

: 1
fraction of ingested produce grown in region
fg
0.760
none

:2
fraction of leafy vegetables grown in region
fL
1.000
none

4
fraction of activity retained
particulates

r
0.200
none

on crops for airborne

Paramater No. 5
Description : fraction of activity retained on crops for airborne

radioiodines
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description

Sr

1.000
none

:6
building shielding factor for maximum individuals
SF
0.700
none

:11

period of long term buildup of activity in soil or sediment
:t
131400.000
hr

12
transport time from animal feed-milk-man max individuals
tf
2.000

:days

15
time delay for harvest of veg/crops and ingestion by

animals - stored feed
th
2160.000
hr

Formula
Value
Units

Symbol
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SPECIFIC FACTORS USED TO DETERMINE A1, P1, R1, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Paramater No.
.Description

Formula Symbol
Value
Units

Paramater No.
Description

Formula Symbol
Value
Units

Paramater No.
Description

Formula Symbol
Value
Units

Paramater No.
Description

Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

16
time delay for harvest of veg/crops and ingestion by

man - leafy veg max indivd
:tL

24.000
hr

17
time delay for harvest of veg/crops and ingestion by

man - produce veg max ind
th
1440.000

:hr

37
agricultural productivity by unit area stored feed

feed-animal-man
Ys
2.000
kg/m2

38
agricultural productivity

feed-animal-man
Yp
0.700
kg/m2

by unit 4area pasture grass

41
time from slaughter of meat animal to consumption
tf
20.000

:days

43
agricultural productivity by unit area crops/veg-man
Yv
2.000
kg/m2

44
rate constant for removal of activity on plants by weathering
lambda-w
2.062938e-3

:hr-l

69
fraction of year that milk cows are on pasture
fp
1.000
none
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SPECIFIC FACTORS USED TO DETERMINE A1, Pi, R1, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

70
fraction
fp
1.000
none

71
fraction
fp
1.000
none

73
fraction
fs
1.000

:none

: 74

fraction
fs
1.000
none

75
fraction
fs
1.000
none

88
absolute

:H

8.000
g/m3

of year that milk goats are on pasture

of year that beef ,cows are on pasture

of milk cow's intake from pasture

Paramater No.'
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

of milk goat's intake from pasture

of beef cow's intake from pasture

relative humidity in the atmosphere
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ODCM SPECIFICATIONS CONTAINED IN THE
WATERFORD III TECHNICAL REQUIREMENTS MANUAL

TRM SPECIFICATION TRM TABLE OR SECTION DESCRIPTION
3.11.1.1 Section 3/4.11.1 Liquid Effluents - Concentration

4.11.1.1.1 Table 4.11-1 Radioactive Liquid Waste Sampling and Analysis Program
3.11.1.2 Section 3/4.11.1 Liquid Effluents - Dose
3.11.1.3 Section 314.11.1 Liquid Radwaste Treatment System
3.11.2.1 Section 3/4.11.2 Gaseous Effluents - Dose Rate

4.11.2.1.2 Table 4.11-2 Radioactive Gaseous Waste Sampling and Analysis
'__Program

3.11.2.2 Section 3/4.11.2 Gaseous Effluents - Dose Rate
(Noble Gases)

3.11.2.3 Section 3/4.11.2 Gaseous Effluents - Dose Rate
(1-131, 1-133, Tritium and Particulates)

3.11.2.4 Section 3/4.11.2 Gaseous Radwaste Treatment
3.11.4 Section 3/4.11.4 Total Dose

3.3.3.10 Section 3/4.3.3 Radioactve Liquid Effluent Monitoring instrumentation
4.3.3.10 Table 3.3-12 Radioacgve Liquid Effluent Monitoring Instrumentation
3.3.3.11 Section 3/4.3.3 Radioacti# e Gaseous Effluent Monitoring Instrumentation
4.3.3.11 Table 3.3-12 Radioacti*je Gaseous Effluent Monitoring Instrumentation

3.12.1 Section 3/4.12.1 Radiciogical Environmental Monitoring Program
3.12.1 Table 3.12-1 Radidlogical Environmental Monitoring Program
3.12.2 Table 3.12-2 Reportig Levels For Radioactivity Concentrations in

Environmental Samples
3.12.2 Table 4.12-1 Detection 0apabilities For Environmental Sample Analysis

_ Lower Limits of Detection
3.12.2 Section 3/4.12.2 _ Land Use Census
3.12.3 Section 3/4.12.3 Interlaboratory Comparison Program

3/4.3.3.10 Section 3/4.3 Radioactive Liquid Effluent Monitoring Instrumentation
Basis

3/4.3.3.11 Section 3/4.3 Radioactive Gaseous Effluent Monitoring Instrumentation
Basis

3/4.11.1.1 Section 3/4.11 Liquid Effluents Concentration Basis
3/4.11.1.2 Section 3/4.11 Liquid Effluents Dose Basis
3/4.11.1.3 Section 3/4.11 Liquid Radwaste Treatment System Basis
3/4.11.2.1 Section 3/4.11 Gaseous Effluents Dose Rate Basis
3/4.11.2.2 Section 3/4.11 Gaseous Effluents Dose - Noble Gases Basis
3/4.11.2,3 Section 3/4.11 Gaseous Effluents Dose -

1-131, 1-133, Tritium and Particulates Basis
3/4.11.2.4 Section 3/4.11 Gaseous Radwaste Treatment System Basis
3/4.11.4 Section 3/4.11 Total Dose Basis
3/4.12.1 Section 3/4.12 Radiological Environmental Monitoring Program Basis
3/4.12.2 Section 3/4.12 Land Use Census Basis

3/4.12.3 Section 3/4.12 Interlaboratory Comparison Program Basis
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