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REQUEST/APPROVAL PAGE

'SAFETY RELATED [som

PROCEDURE O QUALIFIED REVIEW

PROCEDURE NUMBER: UNT-005-014 |REVISION: 7 |CHANGE: 2 DEVIATION: N/A

TITLE: Offsite Dose Calculation Manual

PROCEDURE OWNER (Position Tite): Chemistry Superintendent

ACTIVITY (check one}:
Cha Revision Deviation Delation New Procedure Temporary Procedure
DESCRIPTION AND JUSTIFICATION:

Changed description for TLD location R-1. Descripion too specific.

O RequestApproval Page Continuation Sheet(s) attached.

REVIEW PROCESS (check one):
{0 Normal [X Editorial Comrection (May onty be used with Changes, Revisions, and Deviations)

REVIEW AND APPROVAL ACTIONS PRINT NAME OR SiGNATURE DATE

PREPARER Ann V. Dubols 09-08-04
EC SUPERVISOR Administrative Review pnd Approval (sign) , |g-g0 4

: i n/a / na
CROSS-
DISCIPLINE
REVIEWS
(LIst Groups)
50.59 REVIEWER [ Programmaticalty Excluded: OSRC Mig. No.: na n/a
50.54 REVIEWER Review (1 na na
TECHNICAL REVIEWER Review na na
QUALIFIED REVIEWER Review (O n'a na
GROUP/DEPT. HEAD . " Review O Approval [ | (sign) na na
GM, PLANT OPERATIONS Review [J Approval [ | (sign) na, n/a
VICE PRESIDENT, OPERATIONS Approval (3 | (sign) na na
Effective Date / Milestone (f applicable): _SEP 0 9204
Expiration Date / Milestone (i epplicable): : na
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REQUEST/APPROVAL PAGE

SAFETY RELATED [gowc ™™

PROCEDURE O auaufied REVIEW

PROCEDURE NUMBER: UNT-005-014 | REVISION: 7 | CHANGE: 1 DEVIATION: 0

TITLE: Offsita Dose Calculation Manual

PROCEDURE OWNER (Posttion Tris):  Chemistry Superintendent
ACTIVITY (check one):

C Revision Deviation Delstion New Procedure Tem Procedure
DESCRIPTION AND JUSTIFICATION:

1) Deleted milk location MKQ-5 becausa owner sold mik cows,
2) Added mik location MKE-3 fo the program,
3) Mk location MKR-40 was Incorrectly typed as MKQ-40 on attachment 7.14. Changed to MKR-40,

[0 RequesVApproval Page Continuation Sheet(s) attached.

REVIEW PROCESS (check one):
Q Normal ™ Q Editorial Correction (May only be used with Changes, Revisions, and Devistions)

REVIEW AND APPROVAL ACTIONS PRINT NAME OR SIGNATURE Date
PREPARER Ann Dubols 2/3/04
EC SUPERVISOR Administrative Review gnd Approval (sign) N/A

NA

CROSS-
DISCIPLINE
REVIEWS
(Lie2 Groups)
50.89 REVIEWER [} Programmatically Excluded: OSRC Mig. No.: Brain Falgoust 3104
£50.54 REVIEWER Review [J NA ‘
TECHNICAL REVIEWER Review : John Horsnby 104
QUALIFIED REVIEWER Review [ N/A
GROUP/DEPT. HEAD Review Approval [ | (sign) Corey Zeringue 104
GM, PLANT OPERATIONS Review [J Approval I | gm0 L2 TR/ | 8404
VICE PRESIDENT, OPERATIONS Approval O | (slgm™~" asa-
Effectiva Date / Milestone (if applicable): '
Expiration Dste / Miiestone (if epplicable):
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REQUEST/APPROVAL PAGE
Required Review Lavel (check one)

SAFETY RELATED -

PROCEDURE NUMBER: UNT-005-014 REVISION: CHANGE: _ 0 DEVIATION: _NA
TITLE: _Offsits Doss Caicutation Manual

EFFECTIVE DATEMILESTONE: ) LYo )=
(WA T Same as Approvat Date)

PROCEDURE OWNER: _Chemistry Superintsndent

(Foattion Titie

PREPARER (Print Narne / Initial): Nicole Lawless ! }JKQ DATE: ___ 11726/01

ACTION:

New Procedure

Deletion

Revision -

Change €C? L] ~ NA

APolicabie WZ.109 Biep Numbers)

[l Deviation Expiration Date/Milsstone: . NA
[0 Temporary Procedure Applicable Conditions: NA

DESCRIPTION AND JUSTIFICATION OF CHANGE:

1.) W2.110 changes throughout procedure.

2.) Incorporated sil previous changses.

3.) Modified all sample locations in Sample Location Table (pgs 204-215) for clarity. Changed directions to GPS

coordinates and bearings. Changed distances {o sample locations using the giobal positioning system (GPS).

4.) Al of the foliowing changes are due to the REMP standardization.(pgs 201-215) ng
a) Added sample point SHWQ-8 to Shoreline Sediment due to requirement changs. qa/ clonged 9-,(«. :7
b) Changed milk sampling to from Monthly to Quarterly due to requirament change. T, i) ganval to '
c) Broad Leat changed from Monthly to Quarterly due to requirement change.

sampie point FH-3 because fish can be affected by releases via 40 Arpent Canal.

S'} Broad Laaf BLK-15 sample removed due to not a vaiid control location sample point
7.) Changed ground watsr sample 1o NONE due to changing classification from groundwatorbswfaoa water,
8.) Changed sample point GWK-1 to SWK-1 because not a ground water sample point, actually surface water
sampie point.

9; Removed MKQ-1 bacsuse no longer providing mik samples.
| 28 _Request/Approval Page Continuation Sheet(s) attached.
EC SUPERVISOR APPROVAL: 7 NA DATE: NA
50.50 REVIEWER Required?[®  REVIEW: _7@ DATE: 2.27-02
0 PROGRAMMATICALLY EXCLUDED  PORC Mtg. No: A DATE: NA
£0.34 REVIEWER Required?[J ~ REVIEW: L, 'NA DATE: NA
TECHNICAL REVIEWER . REVIEW: [j/&l‘, DATE: _3-7-02
Change Natice (CN)? [ /4
CHANGE NOTICE (CN) SUPERVISOR APPROVAL: NA DATE: NA
CHANGE NOTICE (CN) ON-SHIFT BM/CRS APPROVAL: ~ NA DATE: NA

2 Week Final Approval DATE: NA
QUALIFIEDREVIEWER  Required? ] REVIEW: DATE:
GROUP/OEPT. HEAD REVIEW [X] or APPROVAL [J )2 DATE: _3.71-D2L
GM, PLANT OPERATIONS REVIEW [Jor APPROVAL IR DATE: 3-/¥.02.
VICE PRESIDENT, OPERATIONS APPROVAL: e DATE N

W2.109, Rev. 4 ' Aftachment 7.1 (Pagea 1 of 3)
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REQUEST/APPROVAL PAGE CONTINUATION S8HEET Page 2 of 2=

PROCEDURE NUMBER: UNT-005-014 REVISION: 7 CHANGE: 0 DEVIATION: 0
TITLE: _Offsiie Dose Caicuiation Manual

DESCRIPTION AND JUSTIFICATION OF CHANGE: (continued)

7.) Updated maps to reflect changes in ODCM (pgs 217-218).

8.) Correcied TRM specification number 4.3.3.10 to 4.3.3.11. (pg 348)

£.) Removed Nots # 6 on Attachment 7.13 page 202 due to deleting ground water sample.

10.)Updated all referances of PORC to OSRC.

11.)Attachment 7.11 pg. 168, changed ACCW relezse path to match plant drawings. _

12.)Changed H-8 to H-8 TLD locations on Attachment 7.14 pg 209 and moved TLD because H-8 was not In sector
H according to the GPS.

13.)Changed G-0 to G-8 TLD locstion on Attachment 7.14 pg 210 and moved TLD because the distance to the
plant was estimaled according to the GPS and in an incorrect sector according to the GPS.

14.)Changed DWG and SWG to DWF and SWF to correct sector location according to GPS. (pg 201)

15.)Changed APG-1 to APF-1 due to correctad sactor location according to GPS. (pg 201)

16.)Added Nots 4 on page 201 to DWF-2 and SWF-2 as weli as DWE-5 and SWE-5 for correction.

17.)Added Nots 8 to tritium on page 201 for correction. ‘

18.)Removed T.S. 8.6.3 from page 8 because It no longer exdsts.

18.)Changed Reference W2.501 to LI-102 because W2.501 no longer exists.

20.)Deleted Nots 8 on pege 202 because Broad Leaf Is required quarterly and Is independent of getting milk

samplos.
21.)Added Reference 2.3 because it Is referenced within the procedure.
22.)Added T.S. 6.13 to Refsrences becauses it is referenced in the procedure.
23.)Moved R-1 TLD Into R sector according to GPS.

W2.109, Rev. 4 : Attachment 7.1 (Page 3 of 3)
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Administrative Procedure - UNT-005-014
Offsits Dose Calculation Manual , Revision 7

1.0 PURPOSE

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

(1)

3)
@)

()
©)

()
G

(8)

The Radiological Effluent Specifications and Radiological

Environmental Monitoring Program required by Technical Speacification 6.8.4;
The detatied Radlological Environmental Monitoring Program (REMP);

The description of the Radiological Environmental Monitoring Interlaboratory
Comparison Program;

The liquid and gaseous radwaste block flow diagram;

The Radloactive Liquid and Gaseous Waste Sampling and Analysis
Programs;

The general methodology to be used to calculate dose ta individuals due to
releases of radioactive gaseous and liquid effluents from the Waterford 3 site;
The general methodology to be used ta calculate effluent monitor setpoints
and sallowable release rates to ensure compliance with the Radiological
Effluent Controls, 10CFR20, and 10CFR30 criteria;

The methodology to be used to ensure representative sampling of liquids;
and ' '

(10) The methodology to be used to comply with 40CFR 180 criteria.

¢ emmaim e ———— . o —— — .
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20 REFERENCES

2.1 LI-102, Corrective Action Process
22 UNT-008-010, Event Notification and Reporting
23 Waterford 3 FSAR Chapter 2
24 Waterford 3 Technical Requirements Manua! (TRM)
2.5 Waterford 3 Technical Specifications (T.S.)
251 T.S.3/4.11.1.4, Liquid Holdup Tanks
252 T.S.3/4.11.2.6, Gas Storage Tanks

253 T.8.5.1.3, Map Defining Unrestricted Areas for Radioactive Gaseous and
Liquid Effluents

254 T.S.6.8.1.7, Annual Radiological énvironmental Operating Report
255 T.S.6.9.1.8, Annual Radioactive Effluent Release Report

258 T.S.6.8.2, Special Reports

257 T.S.8.13, Process Control Program

258 T.S.6.14, Offsite Dose Calculation Manual

2.8 Code of Federal Reguiations: Title 10, Parts 20, 40, 50 and 100; Title 40, Part 180
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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28

2.9

2.10

2.11

2.12

213

2.14

215

218

Intamational 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

NUREG/CR-1278, Users Manual for LADTAP |l — A computer program for
calculating radiation exposure to man from routine release of nuclear reactor
liquid effluents

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)

NUREG-0172, Age Specific Radiation Dooe Commitment Factors for a One
Year Chronic Intake

NUREG-1301, Offsite Dose Calculation Manual Guidance: Standard
Radiological Effiuent Controls for Pressurized Watser Reactors,
Generic Letter 88-01, Supplement No. 1. (November 1880)

Radlological Heatth Handbook, U.S. Departmont of Heatth, Education and
Wolfare, January 1870

USNRC Generic Letter 88-01, Implementation of Programmatic Controls for
Radiological EMuent Technical Specifications in the Administrative Controls
Section of the Technical Specifications and the Relocation of Procedural Detalls
of RETS to the Offsite Dose Calculation Manual or to the Process Control

Program

USNRC NUREG 0133, Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants, October 1878

USNRC Regulatory Guide 1.21, Measuring, Evaluating, and Reporting
Radioactivity in Solid Wastes and Releases of Redioactive Materials in Liquid
and Gaseous Effiuents from Light-Water—Cooled Nuclear Power Plants, Revigion
1, June, 1974
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217

2,18

2.19

USNRC Regulatory Guide 1.108, Caiculation of Annual Doses to Man from
Routine Releases of Reactor Effiuents for the Purpose of Evaluating
Compliance with 10CFR Part 50, Appendix I, Revision 1, October, 1877

USNRC Regulatory Guide 1.111, Methods for Estimating Atmospheric Transport
and Dispersion of Gaseous Effluents in Routine Releases from Gaseous-
Effiuents from Light-Water-Cooled Reactors, July 1877

USNRC Regulatory Guide 1.113, Estimating Aquatic Dispersion of Effiuents
from Accidental and Routine Reactor Releases for the Purpose of Implementing

Appendix I, April 1977

3.0 DEFINITIONS

OFFSITE DOSE CALCULATION MANUAL (ODCM) shali be comprised of the
radiological effluent tachnical 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. 1.38) shall be any area to which access is neither
limited nor controlied 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 CFR 50.36a, the concept of
UNRESTRICTED AREAS, established at or beyond the SITE BOUNDARY, Is
utliized in the Controls to keep levels of radioactive materials in liquid and
gaseous effluents as low as Is reasonably achlevable, 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. lon Exchanger Resin,
Charcoal etc) and/or other reduction processes (e.g. reverse osmaosis, etc) for
the purpase of removing radioactive materials from the liquid system prior to the
releass to the environment.

i —. o gt o
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e  AMAJOR CHANGE to a radioactive waste system shall be any alteration or
modification to the systam that causes waste characteristics (e.g. chemical
composition, pH, efc.), waste form or waste activity (e.g. equipment
decontamination factor change) in liquid, gaseous, or solid effiuents to change,
thereby requiring a re-evaluation of the effiuent source terms.

. LOWER LIMITS OF DETECTION (LLD) Is defined, for purposes of theze
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 prior (before the fact)
limit representing the capability of 8 measurement system and notas an a
posterior] (after the fact) limit for a particular measurement.

For a particular measurement system, which may include radiochemical
uparaﬂon

4.66 8,
"Ev-2.22x1¢F Y. B

Where:
LLD is the "a priori” fower limit of detection as def' ned above, as mlcmwrles per
unit mass or volume,

Sy 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 10° is the number of disintegrations per minute per microcurie,

Y is the fraction radlochemical yield, when applicable,

A is the radioactive decay constant for the particular radionuclide, and
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4.0

At for plant effiuents is the elapsed time between the midpoint of sample collaction
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 radlological 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.

RESPONSIBILITIES

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

The Chemistry Superintendent is responsible for

a) ensuring Radiological Effluent Specifications, the
Radiological Effluent Monitoring Program and
Radlological 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.

¢) ensuring the Land Use Census is performed as required.,
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80 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 radlioaciive 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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52

SPECIFICATIONS AND SURVEILLANCE REQUIREMENTS

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.

Noncompliance with this procedure and the TRM shall exist when the
requirements of the SPECIFICATION and/or assoclated 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 reqtirements is not required.

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

Requirement,

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

Faliure to-perform a Survelllance 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. Survelliance Requirements do not
have to be performed on inoperable equipment.

Faliure to comply with the compensatory ACTION requirements or failure to
complete the survsiilance requirements within the specified time shall be
documented and evaluated in accordance with LI-102 the Corrective Action
Process, Condition Report and UNT-008-010, Event Notification and
Reporting procedures.

10
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53 LIQUID EFFLUENTS

5.3.1 Liquid Effiuent Dose Calculation

NOTE
The Offsite Dose Calculation Manual (ODCM) follows the general models suggested by
NUREG 0133 and Regulatory Guide 1.108. However, altemate calculation methods
from those presented may be used provided the overall methodology Is acceptable and
conslstent with regulation or provided the alternate methodology is conservative. In
addition, the most up-to-date dose conversion factors and bicaccumulation factors may
be substituted In lleu of Regulatory Guide 1.100 values.

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

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

D, = At, F,z A, Cy, (1)

1=1

D= f: D, (2)

=1

11
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53 LIQUID EFFLUENTS (cont'd)

Dy =

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 (¢);

the cumulative dose commitment to the total body or any organ (t) from
the fquid effiuents for all (¢) time periods;

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

the concentration of radionuclide (i) in undiluted liquid effluent dunng
time period AtZ from any liquid refease, in pCi/m!;

the site-related liquid ingestion dose commitment factar to the total
body or any organ (t) for each identified nuctide (i) in mrem-mlhr- uCi
(Attachment 7.3), and;

12

s e ——— -




Administrative Procedure UNT-005-014
Offsite Dose Calculation Manual Revision 7

5.3 LIQUID EFFLUENTS (cont'd)

F, =

the near field average dilution factor for

C,, 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 recelving 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 recsiving

water body. For radionuclides not

detarmined in each batch or weekly

composite, the dose contribution to the

curmrent calendar quarter cumulative

summation may be approximated by using a ratio of concentrations
based on the previous monthly or quarterly composite analyses.

13
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53 LIQUID EFFLUENTS (cont'd)

5.3.1.2 Equation (1) above for calculating the dose contributions requires the
use of a dose factor, A,, for each nuclide (i) which embodies the dose
factors and dilution factors for the points of pathway origin. The aduit
total body dose factor and the adult organ dose factor for each
radionuclide will be used from Table E-11 of Regulatory Guide 1.108;
thus the list contains critical organ dose factors for various organs. The
dose factor is written:

A= Ko(%" + U,BE) DCE, (3)

where:
A, =Composite dose parameter for the total
body or critical organ (t) of an adutt for nuclide
(i) for all appropriate pathways (mrem-mUhr-pCi);

K, = Unit conversion factor;
= 1.149+5=10°£5.10° 2L + 87604«

U, = 730 Uyr adult water consumption
(Reg. Guide 1.108, Table E-5);

14
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63 LIQUID EFFLUENTS (contd)

D, =

Dilution factor from near field areﬁ 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);
21 kg/yr, adult fish consumption (Reg. Guide 1,109, Table E-5);

Bloaccumulation factor for nuclide (i) in
fish (pCikg per pCifl) from Attachment 7.22 and;

Ingestion Dose conversion factor for nuclide (i) and organ (t) for adults
(mrem/pCi), from Attachment 7.21.

15
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53 LIQUID EFFLUENTS (cont'd)

53.2 Liquid Effiuent Monitor Setpoint Calculation Methodology

TRM specifications 3/4.11.1.1 and 3/4.3.3.10 require that the liquid effluent
monitoring instrumentation alarmArip setpoints be set 8o 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.

6.3.2.1 The calculated setpoints for the liquid effuent monitors satisfy the
following equation:

(SF) (RF) (F+£)).G

1
(TE(£+FY

c=

(4)
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5.3 LIQUID EFFLUENTS (cont'd)

where;

c =

SF =

RF =

the setpoint, in pCi/ml, of the liquid

effiuent monitor measuring the radioactivity concentration in the sffluent
{ine 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 10CFR20,
Appendix B, Table 2. Column 2, to an UNRESTRICTED AREA;

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

Release Fraction allocated to this release
(to be used only in situations of simuttaneous or concurrent releass);

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

the dilution water flow as detsrmined via
pump curves or other appropriate measures that determine correct
plant operating configuration In gpm;
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NOTE
if F is large compared to fthen F + f ~ F. [f there is no additional dilution, F" = 0.

F= additional dilution flow at the radiation :
monitor for liquid effluent radiation monitors that have additional dilution
prior to actual withdrawal of the monitored fiuid, 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)

C, = the undiluted concentration in uCi/mi for all gamma emitting radionuclides (i).
The value will be derived from radicanalysis of liquid effluent to be
released. This value will be supplied for each liquid release;

¢ G ¢
RN

G/ = the undiluted concentration, in pCi/ml, for alt
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.

the undiluted gamma MPC fraction for
MPC, . allgamma emitting radionuclides -

c the undlluted non-gamma MPCAfracﬁ\on for
MPC, _ alinon-gamma smitting radionuclides

10EC, = 10 times the Effiuent Concentration for the
applicable gamma-emiiting Isctopes (i) from 10CFR20, Appendix B,
Table 2, Column 2; and _

10EC,= 10 times the Effiuent Concsntration for the
‘ applicable non-gamma emitting Isctopes {J) from 10CFR20, Appendix
B, Table 2, Column 2

6.3.2.2 The values of C,and C, 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 caiculated in terms
of pCi/ml and the liquid effiuent monitor will be adjusted as necessary to
ensure that liquid releases are secured prior to exceeding 10 times the
Effluent concentratlon values specified in 10CFR20, Appendix B, Table
2, Column 2 to an UNRESTRICTED AREA. .
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53 LIQUID EFFLUENTS (cont'd)

653.3

534

Representative Liquid Sampling

Prior to grab sampling liquid waste tanks, methods should be used to
guarantee representative sampling. Lerge 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.

The tank was filled to a known volume.

A specific quantity of a selected chemlcal and/or sediments was added to
the tank,

Recirculation was initlated through the normal path.
Periodic samples were taken until equshbnum was reached.
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.

Dose Projection for Liquid Effluents
At least once every 31 days, the total dose from all liquid releases for the

quarter-to-date wilt be divided by the number of days expired in the quarter
and multiplied by 31.
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'54 GASEOUS EFFLUENTS

The Offsite Doss Calculation Manual (ODCM) follows the general models suggested by
NUREG 0133 and Regulatory Guide 1.109. However, altamate calculation methods from
those presented may be usead provided the overall methodclogy is acceptable and
consistent with regulation or provided the alternate methodology is consarvative.

In addition, the most up-to-date dose conversion factors and bioaccumulation factors
may be substituted in lieu of Regulatory Guide 1.108 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.

NOTE

541

Calcutational Methodology for Gaseous Effluent Dose Rate

This section presents the calculational methods used for calculating gaseous
effiuent doses in fulfiliment of Specification

The dose rate due to the radioactive materials released in gaseous
effiuents from the site to areas at and beyond the SITE BOUNDARY shall
be kmited to the following values and expressions:
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54

GASEQUS EFFLUENTS (cont'd)

Release rate limit for Noble Gases:

K32, 3K, Q, <5600 2 totalbody  (5)

1=
&0, 2"_:,(!., +1.1M)Q,, <3000 mm skin  (6)

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

— B
(%a), D_PQ, <1500 = any organ  (7)
)
Where:
(X/Q), = 1.1E-5 sec/m’® in the ESE sactor at 0.6 mile for all vent releases (v)
(the highest caiculated annual average dispersion factor at the SITE
BOUNDARY based on historical data Attachment 7.2). The actual

X/Q for the time of release may be determined and used under
certain circumstances;

=1 = gummation for all identified radionuclides;
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54 GASEOUS EFFLUENTS (cont'd)

KI »

the total body dose factor due to gamma emissions for each identified
radionuclide (i) in units of mrem/yr per uCi/m? (Attachment 7.4);

" the skin dose factor due to beta emissions for each identified

radionuclide (i) in units of mrad/yr per uCl/m?* (Attachment 7.4),

the air dose factor due t0 gamma emissions for each identified
radionuclide (i) in units of mrad/yr per uCl/m® (Attachment 7.4). The
constant 1.1 converts air dose to skin dose,;

the thyroid dose parameter for lodine-131, lodine-133, tritium, and
radionuclides in particulate form with half-lives greater than 8 days (i)
for the Inhalation pathway only, in mrem/yr per uCUm? (Attachment
7.18). 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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54 GASEOUS EFFLUENTS (contd)

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

Q,, = the average release rate of radionuclides (i)
(either noble gas or lodine-131, lodine-133, 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 uCi/sec.
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54 GASEOUS EFFLUENTS (cont'd)

54.2 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:

D, -(u«-a)%,‘z:: M,gu, o ®
for beta radiation:
D,= (1.14e-4)'(%,§‘,1v,§; A, 0, ) ’

b. During any calendar year,

for gamma radiation:

D, =(L4e- 40,3 M3 A1, 0, (10)

] J=t

for beta radiation:

DI =(H4e-4%vth’,i&l va (lll)

~1 J=1
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64 GASEOUS EFFLUENTS (cont'd)

Where:

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

D, = the total beta (B) 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);

(%8), = 1.1E-5 sec/m? 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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54 GASEOUS EFFLUENTS (cont'd)

M,and N, = the gamma and beta air dose factors
(respectively) for a uniform semHnfinite cloud of radionuclide (i) In
mrad/yr per uCV/m? (Attachment 7.4);

Ay = the length of the jth time period over which Q,, are accumulated for all
gaseous releases in hours; and

Q,, =the average release rate of radionuciides (I) In gaseous effluent from all
vent releases (v) in uCl/sec during the time period At
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54 GASEOUS EFFLUENTS (cont'd)

543 Calculational Methodology for Doses Due to Radlolodines, Tritium, and
Radioactive Materials in Particulate Form

The dose to an individual from lodine-131, iodine-133, tritium, and
radionuclides in particulate form with half-lives greater than 8 days in
gassous effiuents released to areas at and beyond the SITE BOUNDARY
wiil be determined by the following expressions:

During any calendar guarter:

D =(1.146-4A R, W,Q,  (12)

During any cajendar vear:

Dp =(1.140-4)At3 R, W, Q, (13)
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54 GASEOUS EFFLUENTS (cont'd)

Where:
D, = 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);

= (%), for the Inhalation pathway from vent releases (v) in sec/m?, from
historical data, at the location of the critical receptor (Attachment 7.2);

= (90). for the food and ground plane pathways
from vent releases (v) in 1/m?, from historical data at the location of the
critical receptor (Attachment 7.2), with the exception of tritium, which shall

use ¥ = 7).,
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"54 GASEOUS EFFLUENTS (cont'd)

Rys = the dose factor from each Identified radionuclide (i),
for each applicable organ (t), and age group (a), in mrem/yr per uC/m? for
the Inhalation pathway (Attachment 7.5) and In mrem/yr per uCi/m2-sec for
the food and ground plane pathways (Attachments 7.6, 7.7, 7.8, 7.8, and
7.10). For sectors with real pathways within 5 miles of the plant, the
values of R, are used based on these real pathways. (R/'s were calculated
using the methodology found in NUREG 0133 (pages 31-38.); and

Qy = the average release rate of radionuclides (i) in gaseous effiuent from all
vent releases (v) in pCi/sec.
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54 GASEOUS EFFLUENTS (cont'd)

544 Gassous Efflusnt Monitor Setpoint Calculational Methodology

54.4.1

54.4.2

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
releasss from common or different release points a Release Fraction
(RF) may be used to allocate percentages of the total allowable
release.

Sinoe 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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54 GASEOUS EFFLUENTS (cont'd)

a. Total body (Q):

_ (50073m)(RF)(SF)
3k
(%)' [

o)
Where:

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

(14)

Q,

=1 = gummation of all nuclides considered;

K, = thetotal body dose factor due to gamma emissions for each identified
radionuclide (i) in units of mrem/yr per uCl/m?® (Attachment 7.4);
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54 GASEOUS EFFLUENTS (cont'd)

Q, = ‘average release rate of isotope (i) from the release point (v) in pCi/sec;

T73) )

(%8), = 1.1E-5 sec/m?® (in the ESE sector at 0.8 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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54 GASEOUS EFFLUENTS (cont'd)

b. For Skin (Q skin):

a,, - —BOOSERRISR) (o)
_ Z(L,+1.1M)Q,,
(%)v = n
P
Where:

all terms are as defined in Step (a) for Q,,
except:

Qun. = maximum release rate allowed to give a limiting skin dose of
3000 mrem/yr in pCl/sec; !

L, = gkin dose factor due to beta emissions for each identified radionuclide
(i) in units of mrem/yr per uCVm? (Attachment 7.4);

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

M, =  alrdose factor due to gamma emissioris for identified noble gas isotope
(@ in units of mrad/yr per uC/m?® (Attachment 7.4).
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54 GASEOUS EFFLUENTS (cont'd)

54.4.3 The monitor setpoint is calculated Iin the following manner:

SN= F,,_Q47z (18)

. Where:
SN = maximum monitor setpoint in yCi/fem?,;
Q- = Minimum value of Q,, or Q,, (uCi/sec).

= maximum effluent flow rate (cfm); and

Frnex

472 = Unit conversion, CFM to cm¥/sec
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54 GASEOUS EFFLUENTS (cont'd)

654.5 Dose Projection due to Gaseous Effluents

5451 Atleastonce every 31 days the gamma air dose, beta air dose and the
maximum organ doss for the month-to-quarter will be divided by the
number of days into the quarter and muttiplied by 31.
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5.5 40 CFR180 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 conceming the dilution and
ingestion of radionuciides by Individuals who live and fish in the Waterford 3 area.

The results of the Radiological Environmental Monitoring Program will be used in
detsrmining the realistic dose based on actual measured radionuclide
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 (M) to determine the total body dose. Otherwise, the same

calculational sequence applies. More realistic assumptions will be made

conceming the actual location of real individuals, the meteorological conditions,

and the consumption of food. Data obtained from the latest land use census

should be usad 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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56 LIQUID AND GASEOUS RADWASTE PROCESSES

The block fiow 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

The 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 7.18, 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,
matlfunction of automatic sampling equipment and other legitimate reasons.
If specimens are unobtainable due to sampling equipment malfunction, svery
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, sultable altemative 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 radiclogical 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 triplicats), the
standard deviation, the date the values are released for information, the
known value, the three standard devlation limit, and a two standard
deviationthree standard deviation wamning/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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58 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 6.8.1.8 prior to May 1 of each year.
The radloactive 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
stabllity, 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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6.8

ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

In lieu of submission with the Radioactive Effiuent 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

Iinclude an assessment of the radiation doses from radioactive liquid and gaseous

effiuents 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)

5813 An assessmeni of radiation doses to the likely most exposed MEMBER

5.8.1.4

OF THE PUBLIC from reactor releases and other nearby uranium fuel
cycle sources, including doses from primary effluent pathways and
direct rediation, for the previous calendar year to show conformance
with 40CFR1680, "Environmental Radlation Standards for Nuclear
Power Operation". Acceptable methods for calculating the dose
contribution from liquid and gaseous effiuents are given In Regulatory
Guide 1.109, Rev. 1, October 1877, and NUREG-0133.

The following information for each class of solid waste (as defined by
10CFR 61) shipped off site during the report period:

Container volume

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

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

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

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

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 Alist and description of unplanned releases from the site to
UNRESTRICTED AREAS of radioactive materials in gaseous and
liquid effiuents made during the reporting period.

5.8.1.8 Any changes to the Process Control Program (PCP) or the Ofislte
Doss 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 sactions of the Waterford lil
TRM listed on Attachment 7.23 shall be included as part of submittal of
the changes made to the ODCM,
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58 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)
A. The submittal providing information on ODCM changes shall contain:

1. Sufficlently detailed information to totally support the rationale for the
change without benefit of additional or supplemental information.
Information submitted should consist of a complets legible copy of the
ODCM including the sactions 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).
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58 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

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

1.

Information submitied shoukd consist of a complete legible copy of the
PCP, together with appropriate analyses or evaluatnons. justifying the
changes(s), if applicable.

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 lleu 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 couki be made In accordance with 10CFR50.59

Sufficient detalled Information to totally support the reason for the
change without benefit of additional or supplemental information.

A detailed description of the equibment. components and processes
involved and the interfaces with other plant systems.

- 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 thareto.

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)

5.8.1.7

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.

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

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

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

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

A. The dose rate due to radioactive matsrials 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 rriatarial contained in each

unprotected tank shall be limited to Technical Specification
3/4.11.1.4. ‘
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6.8 ROUTINE EFFLUENT RELEASE REPORTS (contd)

58.1.8

6.8.1.8

6.8.1.10

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 tha report.

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

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 ylelds 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)

6.8.1.11 With less than the minimum number of radioactive liquid or gaseous
effluent monttoring 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 Effiuent Release Report,
pursuant to Technical Specification 6.9.1.8, why this inoperabillity was
not corrected within the time specified.

NOTE
The Shift Manager shall be immediately notified and a Condition Report promptly
initisted 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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59 SPECIAL EFFLUENT REPORTS
59.1 The Shift Manager shall be immediately notified and a Condition Report

promptly inltiated whenever any of the following specifications have been
exceeded. A Speclal 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 Effiuent Dose Specification 3/4.11.1.2
TRM Radloactive Liquid Waste Treatment System Specification 3/4.11.1.3
TRM Radloactive Gaseous Effluent Dose, Noble Gas Specification 3/4.11.2.2

TRM Radioactive Gaseous Effluent Dose, lodine 131, 1-133, Tritium, and
Radlonuclides in Particulate Form Specification 3/4.11.2.3

TRM Radioactive Gaseous Waste Treatment System Specification
A4.11.24

TRM Radioactive Effiuent Total Dose Specification 3/4.11.4
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5.0 SPECIAL EFFLUENT REPORTS (cont'd)

6.8.2 Environmental Protection Agency Reportable Quantities

tf any of TRM specifications 3/4.11.1.1, 3/4.11.1.2, 3/4.11.2.1, 3/4.11.2.2,
3/4.11.2.3 have been exceeded, an evaiuation of the Radloactivity 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 Reporisble
Quantities values for radionuciides are contained within 40CFR302.
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59 SPECIAL EFFLUENT REPORTS (cont'd)

5.9.3 Unplanned/Abnommal Effluent Releases

A Condition Report shoukd be inttiated, in accordance with L1-102, 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.

1t 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 RELEASES shall
be reviewed by:

e OSRC
s SRC
e 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 (contd)

590.3.2 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
effiuent releases. This report should include a description of the event,
remedial actions, results of sampling and analysis (if applicable). The
assassment should include evaluations of the following:

e concentrations of radioactive materials in unrestricted areas

» doses to the most likely exposed member of the public .
e any environmental impacts due to radioactivity in the environment.

All assumptions and calculations used should be described and
provided when necessary to supponrt 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 Effiuent 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:
e OSRC

e SRC
e 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 (n this manual.

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

o Unmonitored Secondary System Steafn Vents/Reliefs
o Decon Shop/Hot Machine Shop Exhaust ‘

o Turbine Building Ventilation Exhaust

¢ Unmonitored Tank Atmospheric Vents

» Radioactive Waste Compactor Building

» Radioactive Waste Solidification Building

¢ Cooling Tower Atmospheric Entrainment
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6.0 RECORDS

None

7.0 ATTACHMENTS

Refer to Table of Contents
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HISTORICAL AVERAGE DISPERSION AND DEPOSITION
PARAMETERS FOR AREAS AT OR BEYOND THE
. UNRESTRICTED AREA BOUNDARY

ANNUAL AVERAQE ATMOSPHERIC DISPERSION AND DEPOSITION PARANETERS
BASED ON KISTORICAL METEOROLDGICAL DATA ANO CURRENT LAND USE CENSUS

Receptor Type or Location direction Sector Distance xra p/e
from Site Location from 8{te Xo Decay
Unddepleted
(mites) (maters) Cuoc/nl) C1/x2)
8{te Bourdery ne A 0.8 1287 1.0e-03 2.4e-08
axz? ] 0.6 066 1.60-05 3.4e-08
net c 0.6 964 1.5¢-03 2.80-08
lnl D 0.6 986 1.6e-0% 2.5¢-08
E 4 0.8 1287 6.9¢-08 1.3¢-08
[ £ r 0.6 946 1.1a-0% 2.3¢-08
St [ 0.6 ) 1.1e-05 3.1¢-08
11 ] 0.8 1287 6.3¢-08 2.40-08
 } J 1.6 237 8.9e-07 2.7=-0?
sV K 3.1 4989 3,0e-07 7.9¢-10
W L 3.4 5472 3.3¢-07 9.1e-10
(2] L] 1.3 2434 1.7e-06 4.9e-09
v | 1.0 1609 2.30-06 7.3¢-09
o 4 0.8 1287 7.5e-06 2.7¢-08
»w o 0.8 1287 1.Ce-03 3.2¢-02
XY R 0.9 1448 9.be-08 2.4¢-08
Residence N A 0.9 1448 7.8e-06 1.8¢-08
NXE B 1.3 2092 3.0e-06 5.8¢-09
[ 14 |4 0.9 1448 6.3e-08 1.2¢-08
EXE b 0.9 1448 &8.80-08 1.1e-08
£ E 2.2 3541 T.4e-07 1,0e-09
N r 3.1 {029 3.7e-07 4.8¢-10
g G 4.0 8437 2.3¢-07 3.8e-10
o N 1.0 1609 2.3¢-08 7.3e-09
] [ 4 0.9 14 3.6e-08 2.0e-08
" (-] 0.9 1448 7.7e-06 2.3¢-08
N R 3.0 4528 7.7e-07 1.3e-09
Rilk Cow no Q 0.9 . 1448 7.7-06 2.3¢-08
T Q 4.9 T84 2.6e-C7 4.1¢-10
Vegetable Garden N [} 1.0 1609 6.1e-04 1.4e-08
NME ] 1.3 2092 3,00-06 5.8¢-09
ME [ 0.9 1448 6.3e-08 1.2¢-08
EnE [ 0.9 1448 6.8¢-06 1.1¢-08
| 4 2.2 3541 T.4e-07 1.0e-09
114 F 2.2 3541 7.0e-07 1.1e-09
ST [ 2.3 3701 6.2¢-07 1.30-09
[ L] 1.3 2414 1.7e-04 4.9e-09
U] N 1.4 1770 1.9e-06 S.7e-09
wy 4 0.9 1448 5.6a-06 2.0e-08
N Q 0.9 1448 T.Ta-06 2.3e-08
e L4 3.0 4828 7.7e-06 1.3-09
Beef Cow E ] 3.2 5150 3.7¢-07 4.,2¢-10
ESE ¥ . 3.3 S633 3.0e-07 3.8e-10
[ 14 /] 4.5 Ta42 1.9¢-07 2.8e-10
) ] 1.2 1931 2.70-08 8.80-00
o »’ 0.9 1448 $.60-08 2.0e-04
w . Q 0.9 . 1848 7.76-06 °  2.3¢-08
) ] 2.3 3701 1.30-06 2.40-09
Notes: @ Tha site boundary in this sector is located over uster. The location cannot be :
ocoupied continuously for the ({fe of the plant.
B he anfimls at this location do not produce milk for humsn consumption.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT

Al factors for Adult age group by nuclide,

Naterford Steam Electric Station Unit III
Discharge point : Circulating Water Discharge to Mississippi

FACTORS (Aj) FOR INDIVIDUAL NUCLIDES

River

Dilution Factor OW - 220.0
Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
H-3 0.00e+00 1.52e-01 1.52e-01 1.52¢-01 1.52e-01 1.,52e-D1 1.52e-01
Be-10 1.64e+01 2.54e+00 4.10e-01 0.00e+00 1.92e+00 0.Q00e+00 1.38e+02
c-14 3.13e404 6.26e+03 6,260403 6.26e+03 6.26e+03 6.26e+03 6.26e403
N-13 3.000403 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03
F-186 1.52e+01 0.00e+00 1.€68e+00 0.00e+00 0.00e+00 0.00e+00 4.50e-01
Na-22 4.176403 4.,17e+03 d4.17e403 4.17e+03 4.17e+03 4.17e+03 4.17e+03
Na-24 4.08e402 4.08e+02 4.08e+402 4.08e+02 4.08e+02 4.0B0+02 4.08e+402
pP=32 4.62e407 2.87e+06 1,7%406 0.00e4+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+t00 1.77e+01
Sc-46 2.85e-02 5.53e-02 1.6le-02 0.00e+00 5.16¢-02 0.00e+00 2.69e+02
Cr-51 0.00e400 0.00e+00 1.27e+00 7.62e~01 2.81e-01 1.6%e+00 3.21e+02
Mn-54 0.00e+400 4.380403 8,35e+02 0.00e+00 1.30e+03 0.00e+00 1.34e+04
Mn-56 0.00e+00 1.108402 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 0.0006+400 2.58e+02 2.61e+02
Fo-59 1.0404+03 2.45e403 9.3B8e402 0.00e+00 0.000+¢00 6.83e+02 €.15e+03
Co-57 0.00a+400 2.106+01 3.4%e+01 0,00e+00 0.00e+00 0.00e+00 5.33e+02
Co~-58 0.00e+00 8.95e+01 2.0le+02 0.00e+00 0.00e+00 0.00e+00 1.81e+03
Co-60 0.00e+00 2.57e+02 5.6706+02 0.00e+00 0.00e+00 0.008+00 4.83e+03
Ni-59 2.340403 8,03e+02 3.91e+02 0.00e+00 0.00e+00 0.00e+00 1.65e+02
Ni-63 J3.12¢+04 2.160403 1.C5e+03 0.00e+00 0.00e+00 0.00e+00 4.51e+02
Ni-65 1.27e+02 1.64e¢+01 7.51e+00 0.000+00 0.00e+00 0.00e+00 4.17+02
Cu~64 0.00e¢00 1.00e+01 4.70e+00 0©.00e+00 '2.520f01 0.00e+00 8.53e+02
Zn-65 2.32e+04 7.37e+04 3.33e+04 0.00e+00 4.93e+04 0.00e+00 4.64e+04
2n-69 4.93e4+01 9.43e+01 6.560+00 0.00e+00 6.13e+401 0.00e+00 1.42e+01
Zn=-69m 8.14e+02 1.95e+03 1.79e+02 0.00e+00 1.18e+403 0.00a+00 1.19e+05
Se-79 0.00e+00 1.07e¢+03 1.79e+02 0.00e+00 1.85¢+03 0.00e+00 2.19e+02
Br-82 0.00e+00 0.000400 2.270403 0.00e+00 0,00e+00 0.00e+00 2.6le+03
Br-B83 0.00e+00 0.00e+00 4.04a+01 0.00e+00 0.00e+00 0.00e+00 5.82e+01
Br-B4 0.00e+00 0.00e400 5.24e+01 0.00e+00 0,00e+00 0.00e400 4.1le-04
Br-85 0.00e+00 0.00e+00 2.15e400 0.00e+00 0.00e+00 0.00e4+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 (A;) FOR INDIVIDUAL NUCLIDES

ALl factors for Adult age group by nuclide.

Materford Steam Electric Station Unit IXI

Discharge point : Circulating wWater Discharge to Mississippi River
Dilution Factor DW = 220.0

Nuclide Organ Dose Conversion Factors
Bone Liver T. Bady Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.01e+05 4.71e+04 0.00e+00 0.000+00 0.00e+00 1.99%e+04
Rb-87 0.00e+00 S5.8%e+04 2.05e+04 0.00e+00 0.00e+00 0.00e+00 2.76e+03
Rb-86 0.000+00 2.90e+02 1.54e+02 0.00e+00 0,.00e+00 0.006+00 4.00e-09
Rb-89 0.000+400 1.92e+02 1.35e+02 0.00e+00 0.00e+00 0.00e+00 1l.12e-1l1
8r-89 2.220+04 0.00e+00 6.38e+02 0.00e+00 0.000+00 0,00e+00 3.57e+03
8r-90 6.290+05 0.00e+00 1.26e+04 0.00e+00 0.00e+00 0.00e+00 1.58e+04
Sr-91 4.090+02 0.00e+00 1.65e+01 0.00e+t00 0.00e+00 0.,00e+00 1.95e+03
Sr-92 1.55e+02 0.00e+00 6.71e+00 0,00e+00 0.00e+00 0.00e+00 3.0Be+03
Y-90 © 5.,790=01 0.00e+00 1.55e¢-02 0,000+00 0.00e+00 0.000+00 6.14e+03
¥Y-91 8.49e+¢00 0.00e+00 2.27e-01 0.00e+00 0,000+00 0.00e+00 4.67e+03
¥-91lm 5.47e¢-03 0.00e+00 2.12e-04 0.00e+00 O0,00e+00 0.00e+00 1.61le-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 1.610-01 0.00e+00 4.46e-03 0.00e+00 0.00e+00 0.00e+00 5.12e+03
2r-93 3.46e-01 1.94e-02 9.02e-03 0.00e+00 7.340-02 0.00e+00 2.0le+01
Zx-95 2.52¢~01 8.07e-02 5.460-02 0,.00e+00 1.27e-01 0.00e+00 2,56e+02
2r-97 1.39%9e-02 2.8le-03 1.28e¢-03 0.00e+00 4.24e-03 0.00e+00 8.69%e+02
Nb-93m 1.83e401 5.98e400 1.47e+00 0.00e+00 6.88e+00 0.006400 2.76e+03
Nb-95 4.47e400 2.4%e+00 1.34e+00 0.00e+00 2.46e+00 0.00e+00 1.5le+04
Nb=-97 3.75e-02 9.49e¢-03 3.46e-03 0.00e+00 1.11e-02 0.00e+0D0 3,50e+01
Mo-83 0.00e400 1.83e+02 4.94e+00 0.00e+00 5.18e+01 0.00e+00 2.97e+0l
Mo-99 0.00e400 1.05e+02 1.99%+01 0.00e+00 2.37e+02 0.00e+00 2.43e+02

Tc~101 9.226-03 1,33e-02 1.30e-01 0.00e+00 2.39e-01 6.7%-~03 3.9%e-14
Tec-99 4.540+00 6,75e¢+00 1.82e+00 0.00e+00 8.45e+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-103 4.50e+00 0.00e+00 1.94e+00 0.00e+00 1.72e+01 0.00e+00 S5.25e+02
Ru-105 3.75e-01 0.00e+00 1.48e~-01 0.00e+00 4,.84e+00 O0.00et00 2.2%e+02
Ru-106 6.690401 0.000+00 8.46e+00 0.00e+t00 1.25¢+02 0.00e+00 4.33et03

Rh~-105 2.940+00 2.150+00 1.42e+00 0.00e+00 9.14e+400 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 5.70e-01 0.00e+00 2.46e+01 0.00e400 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 (A;) FOR INDIVIDUAL NUCLIDES

Al factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit IIX
Discharge point : Circulating Water Discharge to Mississippi River

Dilution Factor DN - 220.0

Nuclide Oorgan Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-llOm 9.42e~01 8.7le-01 5.17e-01 0.00e+00 1.71e+00 0.00e+00 3.55e+02
Ag-111 3.42e-01 1.43e-01 7.12e-02 0.00e+00 4.61e-01 0.00e+00 2.62e+02
Cd=-113m 0.00e+00 1.52e+03 4.89e+01 0.00e+00 1.68e+D3 0.00e+00 1.23e+04

Cd-115a 0.00e+00 B.82e+02 2.8le+01 0.00e+00 7.00et+02 0.00e+00 3.71a+04
Sn-123 2.230+05 3.700403 5.456+03 3.15e+03 0.00e+00 0.00e+00 4.S5S5e+05
Sn-125 5.98e+04 1.2le+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 0.00et00 1.75e+05
Sb-124 7.76e400 1.47e-01 3.08e+00 1.86e-02 0.00e+00 6.04e+00 2.200+02
Sb-125% 4,96e400 5.54e~02 1.18e+00 5,05e-03 0.00et00 3.83e+00 5.46e+01

Sb-126 3.19¢+400 6.49e-02 1.15e+00 1.95e-02 0.00e+00 1.558+00 2.61e+02
Sb-127 7.15e~01 1.57e-02 2.74e-01 B8.59e~03 0.00e+00 4.24e-01 1.64e+02
Te-125m 2.57e+03 9.30e+02 3.44e+02 7,720+02 1.04e+404 0.00e+00 1.03e+04

Te~-127 1.05e+02 3.78e+01 2.28e+01 7.8le+0l 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 3.0le+01 1.13e+01 7.33e+00 2.31le+0l 1.26e+02 0.00e+00 2.27e+01l

Te-129m 1.10a+04 4.11e+¢03 1.74e+03 3.78e+03 {.60e+04 0.00e+00 5.550+404
Te-131 1,89e+01 7.00e+00 5.96e+00 1.55e+01 8.27e+01 0.00e+00 2,67e+00
Te-131m 1.66e+403 8.108+02 6.75e402 1.28e+03 B8.2le+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 2.49et01 3.75e+01 2.56e+02 0.00e+00 8.87e+00
Te-134 3.10e+01 2.03e+01 1.25e+01 2.7le+01 1.56e+02 0.00et00 3,44e-02

I-129 1.19e+02 1.02e+02 3.34e+02 2.62e+05 2.19e+402 0.00e+00 1.61le+0l
I-130 2,740401 8.09e+01 3.19e+01 6.B6e+03 1.26e+02 0,.00e+00 6.97e+01
I-131 1.51e+02 2.16e+02 1.24e+02 7.08e+04 3.70e+02 0.00e+00 5.70e+01
I-132 7.37e+00 1.97e+01 6.69¢+00 6.89e+02 3.14e+01 0,00e+00 3.70e+00
I-133 5.15e+01 8.96e+01 2.73e+01 1.32e+04 1.56e+02 0.00e+00 B.0€e+01
I-134 3.85e+00 1.05e+01 3.74e+00 1.8le+02 - 1.66e+01 0.00e+00 9.11le-03
I-135 1.6le401 4.21e+01 1.,55e+01 2.78e+03 6.750+4+01 0.00e+00 d4.75e+01

Cs-134 2.98e+05 7.09e+05 5.79e+05 0.00e+00 2.290+05 7.6le+04 1.24e+04¢
Cs~134m  1.026+02 2.15e+02 1.10e+02 C.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 (A;) FOR INDIVIDUAL NUCLIDES

Al factora for Adult age group by nuclide.
Waterford Steam Electric Station Unit IIT
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 B8.62e+04 3.83e+04 0.00e+00 3.26e+04 9.77e4+¢03 2.02e+03
Cs~136 3.12e+04 1.23e+05 8.86e+04 0.00e+00 6.85e+04 9.39e+03 1.40e+04°
Cs-137 3.82e+05 5.22e+05 3.42e+05 0.00e+00 1,77e+05 5.89%e+04 1.01e+04
Cs~-138 2.640402 5.220+402 2.5%e+02 0.00e+00 3.84e+02 3.79e+01 2.23e-03
Ca-139 1.63e+02 2.43e¢+02 8.86e+01 0.00e+00 1,95e+02 1.77e+01 5.27e-21
Ba-139 9,660-01 6.88e-04 2.836-02 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 B8.63e-02 1.45e-01 4.16e0+02
Ba-141 4,.6%¢-01 3.54e-04 1.56e-02 0.00e+00 3.29¢-04 2.0le-04 2.21e-10
Ba-142 2.12e-01 2.16e-04 1.33e-02 0.00e+00 1.84e~04 21.23e-04{ 2,99e-19
La-140 1.51e=01 7.59e-02 2.0le¢~02 0.00e+00 0.00e~00 0.000+00 5.57e+03
La-141 1.92e~02 5.968-03 9.76e~04 0.00e+00 0.00e+00 0.00e+00 7.1le+02
La-142 7.71e-03 3.5le-03 8.73e~04 0.00e+00 0.00e+00 0.00e+00 2.56e+01
Ce-141 2,.5%e-02 1.75e-02 1.99e-03 0.00e+00 8,15e-03 0.00e+00 6.7le+02
Ce-143 4.57e-03 3,38e+400 3.74e-04 0.00e+00 1.49e-03 0.00e+00 1.26e+02
Ce~-144 1.35e4+00 5.66e~01 7.26e-02 0.00e+00 3.35e-01 0,00e+00 4.57e102
Pr-143 5.548=-01 2.22e-01 2.75e-02 0.00e+00 1.28e-01 0.00e100 2.43e+03
Pr-144 1.81e-03 7.53e-04 9.21e-05 0.00e+00 4.25e-04 0.00e+00 2.61e-10
Nd-147 3.79e-01 4.38e-01 2.62e~02 0.00e+00 2,56e-01 0,00e+00 2.10e+03
Pr-147 4.540400 4.27e-01 1.73e-01 0.00e+00 8.07e¢-01 0.00e+00 5.38e+02
Prm-148 4.32e~01 7.17e-02 3.61e~02 0.00e+00 1.36e-01 0.00e+00 5.63e+03
Pm~148m 1.85¢+00 4.79e-01 3.66e-01 0.00e+00 7.23e-01 0.00e+00 4.06e+03
Pm~149 9.15e-02 1.29%e-02 5.29e~03 0.00e+00 2.450-02 0,000+00 2.43¢+03
Pm~151 4,20e-02 7.05e-03 3.56e-03 0.00e+00 1.26e-02 0.00e+00 1.94e+03
Sm-151 4.,160400 7.17e-01 1,.72e-01 0,00e+00 8.0le-01 0.00e+00 3.16e+02
Sm=-153 5.16e-02 4.3le-02 23,14e-03 0,00e+00 1.3%9e-02 0.00e+00 1.54e+03
Eu-152 1.17e+401 2.67e¢+00 2.35e+00 0.00e+00 1.66e+01 0.00e+00 1.54e+03
Eu-154 3.70e401 4.55e+00 3.24e+00 0.00e+00 2.18e+01 O0.00e+00 3.30e+03
Eu-155 5.18e+400 7.35e~01 4.74e-01 0.008+00 3.39e+00 0,00e+00 5,78e+02
Eu-156 8.25e~01 6.38e-01 1.03e-01 0,.00e+00 4.26e-01 0.008+00 4.37e+03
Tb-160 2.83e+00 0.00e+00 3.53e-01 0,00e+00 1.17e+00 0.00e+00 2.6le+03

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

Al factors for Adult age group by nuclide.
Materford Steam Electric Station Unit III
Discharge point : Circulating Water Discharge to Missimsippl River

Dilution Factor DM - 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 7.59%9e+00 0.00a+00 1,54e+03
W-181 ' 2.85e+01 9.280+400 9.94e-01 0.00e+00 0.00e+00 0.00a+00 1.06e+03
W-18% 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 B8.10e+04
Pb-210 3.67e406 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 9.580+00 0.00e+00 1.3%e+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 1.93e405 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 3.63e407 6.89e+02 2.64e+07 0.00e+00 1.96e+04 0.00e+00 3,99e+D4
Ra-228 1.34e+407 3.75¢+02 1.45e+07 0.00e+00 1.06e+04 0.00e+00 6.77e+03
Ac-225 2.65¢+02 3,65e+02 1.78e+01 0,000e+00 4.16e+01 0.00e+00 2.45e+04
Ac-221 1.130405 1.49e+04 6.69e+03 0.00e+00 4.82¢+403 0.00e+00 4.93e403
Th-227 9.89e+02 1.79e+01 2.85e+01 0.00e+00 1.02e¢+402 0.00e+00 3.90e+04
Th-228 3.58e404 6.060+02 1.21e+03 0.00e+00 3.37e+03 0.00e+00 4.06e+04
Th=229 9.82e+05 2.Ble+D4 1.62e+04 0.00e+00 1.36e+05 0.00e+00 5.64e+03
Th-230 1.49¢405 B.45e+03 4.12e+03 0.00e+00 4.08e+04 :0,00e+00 4.35e+03
Th-232 1.66e+05 7.22e+03 1.08e+02 0.00e+00 3.48e+D4 0.00e+00 3.700+03
Th-234 5.78e400 3,.40e-01 1.67e-01 0.00e+00 1.93e+00 0.00e+00 B8.16e+03
Pa-231 1.10a+05 4.11le+03 4.25e+03 0.00e+00 2.3le+04 (0.00e+00 1.92e+03
Pa-233 1.41e-01 2.83e-02 2.44e-02 0.00e+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
0-233 4.500403 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 3.17a+02
U=-235 4.14e+03 0.00e+00 2.516+02 0.00e+00 9.66e+02 0.00e+00 4.03e+02
U-236 4.142403 0.00e+00 2.56e+02 0.00e+00 9.870402 0.00e+00 2.98e+02
U-237 2.85e¢~01 0.00a+00 7.59e-02 0.00¢+00 1.17e+00 0.00e+00 1.00e+02
U-238 3.960+03 0.00e+00 2.35e+02 0.00e+00 9.04e+02 0,.00e+00 2.B84e+02
Np=-237 3.060+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 (A)) FOR INDIVIDUAL NUCLIDES

Al factors for Adult age group by nuclide.

Waterford Steam Electric Station Unit IXX

Discharge point : Circulating Water Discharge to Mississippi River
Dilution Factor DW .

- 220.0

Organ Dose Ccn&er:ion Factors

Nuclide
Bone Liver T. Body Thyroid [Kidney Lung GI-LLI
Np-238 3.33e-01 6.597e-03 S5.18e-03 0.00e+00 3.04e-02 0.00e+00 8,34e+02
Np-239 2.89e¢-02 2,.0Se~-03 1,57e-03 0.00e+00 8.8B8e-03 0.00e+00 5.84e+02
Pu~238 5.52e+03 6.9%e+02 1.50e+02 0.00e+00 6.4le+02 0.00e+00 6.39%e+02
Pu-239 6.35e+03 7.63e+02 1.67e+02 0.00e+D0 7.10a+02 0.000+00 5.83e+02
Pu-240 6.34e+03 7.62e+02 1.67e+02 0.00e+00 7.09e+02 0.00e+00 S5.94e+02
Pu-241 1.37e402 6.52e+00 2.91e+00 0.00e+00 1.34e+01 0.00e+00 1.23e+01
Pu-242 5.88e+03 7.35e+02 1.61e402 0.00e+400 6.8&e+02 0.00e+00 5.72e+02
Pu-244 €.87e+403 8.42e+02 1.85e+402 0.00e+00 7.84e+402 0.00e+00 8.5204+02
Am-241 4.550404 4.25e+04 3.260+03 0.000+00 2.45e+04 0.00e+00 4.47e+03
Am=-242m 4.50e+0¢8 3.99e+04 3.270403 0.00e+00 2.44e+04 0.00e+00 5.63e+03
Am-243 4.54e4+04 4.16e+04 3.19e+03 0.00e+00 2.40e+04 0.00e+00 5.248+03
Cm-242 1.28+03 1.32e+03 8.25e+01 0.00e+00 3.75e+02 0.00e+00 4.77e+03
Cm-243 3.61le+04 3.31le+04 2.26et03 0.00e+00 1.05e+04 0.00e+00 4.70e+03
Cm-244 2.75+04 2.570+404 1.73e+03 0.00e+00 8,07¢+03 0.00e+00 4.55e+03
Cm-245 5.65e+04 4.92e+04 3.47e+03 0.00e+00 1,62e+04 0,00e+00 4.24e+03
Cm-246 '5.600+04 4.91e+04 3.46e+03 0.00e+00 1.6le+04 0.00e+00 4.160+03
Cm-247 S5.46e+04 4.84e404 3.41e+03 0.00e+00 1.59e+04 0.00e+00 5.47e+03
Cm=-248 4.540+05 3.99%e+05 2.81e+04 0.00e+00 1.31e+05 0.00e+00 6.85e+04
C£-252 1.57e+04 0.00e+t00 3.79e+02 0.00e+00 0.000+00 0.00e+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

Al factors for Adult age group by nuclide,

Waterford Steam Electric Station Unit III

Discharge point : 40 Arpent Canal

FACTORS (A;) FOR INDIVIDUAL NUCLIDES

Dilution Factor DM - 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-01 1.29%e-01 1.29e-01 1.29e-01 1.29e-01
Be-10 1.520401 2.35e+00 3.80e-01 0.00e+00 1.78e+00 0.00e+00 1.28mn+02
C-14 3.13e404 6.262+403 6.26e+03 6.260403 €6.26e403 6.260+03 6.26e+03
N=13 3.00e+03 3.00e+03 3.00e6+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03
F-18 1.496+012 0.00e+00 1.66e+00 0.00e+00 0,00e+00 0.00e+00 4.43e-01
Na-22 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4£.17e+403 4.17e+03
Na-24 4.07e+02 4.07e+02 4.07e+02 4.07e+02 4.070+02 4.07e+02 4.07e+02
pP-32 4.62e+07 2.87e+06 1.7%+06 0.00et00 0.00e+00 0,00e+00 5.19e+06
Ca-4¢1 1.77e+04 0.00e+00 1.92e¢+03 0.00e+00 0.00e+00 0.00e+00 1.760+01
Sc-46 2.640-02 5.12e-02 1.4%e-02 0.00e+00 4.78e-02 0.00e+00 2.49e+02
Cr-51 0.000+00 0.00e+00 1.27e+00 7.6le-01 2,.,B8le-01 1.69e+00 3.20e+02
Mn-54 0.00e400 4.38e+03 B.35¢+02 0.00e+00 1.30e+03 0.00e+00 1.34e+04
Mn-36 0.00e400 1.10e+02 1.95e+01 0.00e+00 1,40e+02 0.00e+00 3.51e+03
Fe-55 6.58e+02 4.55e+02 1.06e+02 0.00e+00  0.00e+00 2,54e402 2.61le+02
Fe-59 1.0¢0+¢03 2.440403 95.36et02 0.00e+00 0.00e+00 6.82e+02 8.14e+03
Co~=51 0.00e+00 2.09%e+01 3.48e+01 0.00e+00 0.00e+00 0.00e+00 5.31le+02
Co=58 0.00e+00 B.9%2e+01 2.00e+02 0.00e+00 0,00e+00 0.00e+00 1.8le+03
Co-60 0.00e+00 2.56e+02 5.65e¢+02 0.00e+00 0.00e+00 0©.00e+00 4.8le+03
Ni-59 2.34e+03 8,02¢+02 3.90a+D2 0.00e400 0.00e+00 0.00e+00 1.65e:52
Ni-63 3.11e404 2.166+03 1.04e+03 0.00e+00 0.00e+00 '0.00e+00 4.50e+02
Ni-65 1.26e4+02 1.64e401 7.49e+00" 0.000+00 0.00e+00 0.00e400 4.17c+02
Cu-64 0.00e+00 9.97e+00 4.66e+00 0.00e+00 2,51e+01 0.00e+00 B.50e+02
Z2n-65 2.32e0+04 7.37e404 3.33e+04 0.00e+00 4.93e+04 0.00e+00 4.64e+04
Zn-69 4.9304+01 9.43e+01 6.56e+00 0.00e+00 6.13e+01 0.00e+00 1.42e+01
2n-69m 8.14e402 1.950403 1.79e+02 0.00e+00 1.18e+03 0.00e+00 1.19e+0S
Se~-79% 0.00e+00 1.07e+03 1.7%5e+02 0,.00e+00 1.85e¢+03 0.00e+00 2.19e+02
Br-82 0.00e+00 0.00e+00 2.27¢+03 .0.00e+00 0.00e+00 0.00e+00 2.60e+03
Br-83 0.006+00 0.00e+00 4.04e+01 0.00a+00 0.00e+00 0.00e4+00 5.82a+01
Br-84 0.00e+00 0.00e+00 5.240+01 0.00e+00 0.00e+00 0,00e+00 4.11le-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 (A;) FOR INDIVIDUAL NUCLIDES

Al factors for Rdult 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 1.010+05 4.71e+04 0.00e+00 0.00e+00 0.00e+00 1.9%e+04
Rb~87 0.00e400 5.89e8+04 2.05e+04 0.008+00 0.00e+00 0.00e+00 2.76e+03
Rb-88 0.00e+00 2.90e+02 1.54¢e+02 0.00e+00 0.00e+00 0.00e+00 4.00e-09
Rb-88 0.00e+00 1.92e+02 1.35e+02 0.00e+00 0.00e400 0.,00e+00 1.12e-11
Sr-89 2.21e+04 0.00e+00 6.35e¢+02 0.00e+00 0.00e+00 0.00e+00 3.55e+03
Sr-3%0 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 0.00e+00 1.6de+01 0.00e+00 0.00e400 0.00e+00 1.94e+03
S5r-92 1.54e+02 0.00e+00 6.68e+00 0.00e+00 0,00e+00 0.00e+00 3.06e+03
¥-90 5.76e-01 0.00e+00 1.54e~02 0.00e+00 0.00e+00 0.00e+00 6.10e+03
Y-91 8.440+00 0.00e+00 2.26e-01 0.00e+00 O0.00e+00 0.00e400 4.64e+03
¥Y-91lm 5.44e-03 0.00e+00 2.11e-04 D0.00e+00 0.00e+00 0.00e+00 1.60e-02
Y-92 5.06e~02 0,00e+00 1.48e-03 0.00e+00 0.00e+00 0.0Ce+00 8.86e+02
Y-53 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 1,850-02 8.6le-03 0.000400 7.0le-02 0,008400 1.92e+01
2r-95 2.40e~-01 7.70e-02 5.21e-02 0.00e+00 1.2le-01 0.00e+00 2.44e+02
2r-97 1,33e~02 2.68e-03 1,22e~03 0.008400 4.04e~03 0.D00e+00 9.30e+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 2,4B8e+00 1.34e+00 0.00e+00 2.46e+00 0.00e+00 1.5le+04
Nb-97 3,75e-02 9.48e~03 3.46e-03 0.00e+00 1.l11e~02 0.00e+00 3,50e+01
Mo-93 0.00e+00 1.80e+02 4.86e+00 0.00e+00 5.10e+01 0.00e+00 2.92e+01
Mo-9% 0.00e+00 1.03e+02 1.96e+01 0.00e+00 2,34e+02 0.00e+00 2.39e+02
Te-101 9.12e-03 1.31le-02 1.29e~01 0.00e+00 2.37e-01 6.72e-03 3.5S5e~1d
Tc-99 4.490400 6.680+400 1.80e+00 0.00e+00 8.40e+01 5.67e-01 2.18e+02
Tc=-99nm 8.87e-03 2.51e-02 3.19%e-01 0.00e+00 3.8le-01 1.23e~02 1.4B8e+01
Ru-103 4.430+00 0.00e+400 1.91@+00 0.00e+00 1.69e+01 0.00e+00 5.17e+02
Ru-105 3.69%-01 0.00e+00 1.46e-01 0.00e+00 4.76e+00 0.00e+00 2.26e+02
Ru-106 6.56e+01 0,.00e+00 8,33e+00 0.00e+00 1.27e+02 0.00e+00 4.26e+03
Rh-105 2.90e+06 2.12e+00 1.40e+00 0.00e+00 9.00e+00 0.00e+00 3.38e+02
Pd-107 0.00e+400 3.52e¢+00 2.25e-01 0.000+00 3.16et+01 0.00e+00 2.18e+401
Pd-109 0.00e+00 4.242+00 9,.55e-01 ©.00e+00 2.42e¢+01 0.00e+00 4.6Se+02

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

Al factors for Adult age group by nuclide,
Waterford Steam Electric Station Unit IIX
Diacharge 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 08.8le-01 B.15e-01 4.84e-01 0.00e+00 1.60a+00 0.00e+00 3.33¢+02
Ag-111 3.20e~-01 1.340-01 6.66e~-02 0.00e+00 4.32e-01 0.00e+00 2.46e+02
Cd-113m 0.00e+00 1.52e+03 4,B8e+01 0.00e+00 1,68e+03 0.00e+00 1.23e+04

Cd-115m 0.00e+00 8.8le+02 2.8le+01 0.00e+00 6€.99e+02 0.000+400 3.71e+04
Sn-123 2.23e+05 3.700403 5.450+03 3.15e¢403 0.00e+00 0.00e+00 4.558+05
Sn~125 5.90e+04 1.21e403 2.71e+03 9.98e402 0.00e+00 0.00e+00 7.47e+05

S5n-126 6.07e+05 1.20e+04 1.72e+04 3.53e+03 0.00e+00 0.00e+00 1.75e+05
8b-124 6.70e+00 1.27e-01 2.66e+400 1.63e-02 0.00e+00 5.22e¢+00 1.90e+02
8h-125 4.2904+00 4.79¢-02 1.02e+00 4.36e-03 0.00e+00 3.30e+00 4.,72e+01
Sb~126 2.75¢400 5.60e-02 9.940-01 1.69e-02 0.006+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 1.41et02
Te-125m 2.57a403 9.30e+02 3.44e+02 7.72e+02 1.04e404 0,000400 1.02e+04
Te-127 1.05e¢+02 3.78e+01 2.28e+01 7.80e+01 4£.2%e+02 0.00e+00 B.31e+03
Te-127m 6.480403 2.320+403 7.900+02 1.660403 2.63¢+04 0.00e+00 2.17e+04
Te~129 3.01le+01 1.13e+01 7.33e+00 2.31e+01 1.26e+02 0.00e+00 2.27e+01
Te=129m 1.10e+04 4.210+03 1.74e+403 3.78e+03 4.60e+04 0.00e+00 5.540+04
Te-131 1.69e+01 7.88e+00 5.96e+00 1.55e0401 06.26e+01 0.00e+00 2.67e+00
Te=131m 1.66e+03 8.10e+02 6.75e+02 1.280+03 8.21e+03 0.00e+00 8.04e+04
Te-132 2,41e+03 1,.56e+03 1.47¢+03 1.72e¢+03 1.50e+04 0.00e+00 7.3Be+04
Te-133m 4.42c+0) 2.,59e¢+01 2.49e+01 3.74e+01 2.56e+02 0.00e+00 8.87e+00
Te-134 3.10e401 2.03e401 1.24e+01 2.71e+01 1.96e+02 0.00e+00 3.44e-02

I-129 1.17e402 1.0le+02 3,310402 2.60e+05 2.17e+02 0.00e+00 1.59e+01
I-130 2.7let01 8.0le+01 3.16e+01 6.79e¢t03 1.25e+02 0,00e+400 6.89%e+01
I-131 1.49e+02 2.14e+402 1.220402 7.00e+04 I.66e+02 0.0Ce+00 5.64e+01
X=-132 7.29¢+00 1.95e+01 6.82e+00 6.820+02 3.11e+01 0.00e+00 3.66e+00
I-133 5.10e+01 8.87e+01 2.70e+01 1.30e+04 1.55e+402 0.00e+00 7.97e+01
I-134 - 3.8le+00 1.03e+01 3.70e+00 1.798+02 1.64e+01 0.00e+00 9.0le-03
1-135 1.59¢+401 4.17e+01 1.54e+01 2.75e+03 6.65e+01 0.00e+00 4.70e+01

Cs=-134 2.98e+05 7.090+05 5.79e+05 0.00e+00 2.2%e+05 7.61et04 1.24e+04
Cs-134n 1.02e+02 2.15e+02 1.100+02 0.00e+00 1,16e+02 1.83e+0l1 7.57e+01

Cunversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT

FACTORS (A;)) FOR INDIVIDUAL NUCLIDES

Al factors for Adult age group by nuclide.

Waterford Steam Electric Station Unit III

Dischazge point : 40 Arpent Canal
Dilution Factor DW

- 1.0

Nuclide Organ Dose Converaion Factors
Bone Liver T. Body Thyzeid Kidney Lung GI~-LLI
Cs-13% 9.340+04 8.62e+04 3.83e+404 0.00e+00 3.260+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 1.0le+04
Cs-138 2.640+402 5.22e+402 2.59%e+02 0.00e+00 3.84e+02 3.79e+0l 2.23e-03
Cs-139 1.63e+02 2.43e+02 8.86e+01 0.000+400 1.95€402 1.77e+01 5.27e=21
Ba~139 9.290~01 6.62e-04 2.72e-02 0.000+00 6.19e-04 3.75e-04 1.65e+00
Ba-140 1.940402 2.44e-01 1.27e+01 0.006+00 B8.30e-02 1.40e-01 4.00e+02
Ba-141 4.51e-01 3J.4le-04 1.52e-02 0.00e+00 3.17e-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 1.50a-01 7.54e-02 1.99e-02 0.00e+00 0.00e+00 0.00e+00 5.54u+03
La-141 1.91e-02 5,93e-03 9.70e~04 0.00e+00 0.00e+00 0.008+00 7.06e+02
La~142 7.66e-03 3.48e-03 8.6B8e-04 0.00e+00 0.00e+CO0 0.00e+00 2,54e+01
Ce-141 2.24e-02 1.52e-02 1.72e¢-03 0.00e+00 7.04e-03 O0.00e+00 5.79e+01,
Ce-143 3.95e-03 2.92e+00 3.23e¢-04 0.00e+00 1.29e-03 0.00e+00 1.09a+0D2
Ce~144 1.27e+00 4.88e-01 6€.27e¢-02 0.00e+00 2.90e-01 0.00e+00 3.95e+02
Pr-143 5.51e~01 2.210~01 2.73e-02 0.00e100 1.27e~01 0.00e+00 2,.41e+03
Pr-144 1.80e~03 7.486-04 95.166-05 0.000+00 4.22e~04 0.00e+00 2.5%e-10
Nd-147 3.76e~01 4.35¢-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 0.00e+00 8.02e~01 0.00e+00 5,34e+02
Pn-148 4.290-01 7.12e-02 3.59e-02 0.00a+00 1.35e-01 0.00e+00 5,60e+03
Pm-148m 1.84e+400 4.76e-01 3.64e-01 0.00e+00 7.18e-01 0.00e+00 4.03e+03
Prm-149 9.106-02 1.29e-02 5.25e-03 0.00e+00 2.43e-02 0.00e+00 2.41e+03
Pm-151 4.17¢-02 7.00e-03 3.54e-03 0.00e+00 1.25e-02 0.00e+00 1.93e+03
Sm-151 4.13e+00 7.12e-01 1.71e-01 0.00e+00 7.86e-01 0.00e+00 3.14e+02
8m-153 5.13e-02 4.28e-02 3.12e¢-03 0,00e+00 1.38e-02 0.00e+00 1.53e+03
Eu-152 1.17e+401 2.66e6+00 2.33e+00 0,.00e+00 1.65e¢+01 0.000+00 1.53e+03
Eu-154 3.686401 4.520+00 3.22e+00 0.00e400 2,17e¢+01 0.00e+00 3,28e+03
Eu-155 5.150400 7.30e-01 4.71e-01 0.00e+00 3.376+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 1.16e+00 0.00e+00 2.59e+03

Converaion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT

FACTORS (Aj) FOR INDIVIDUAL NUCLIDES

Al factors for Adult age group by nuclide.

Naterford Steam Electric Station Unit III

Discharge point : 40 Arpent Canal
Dilution Factor DW

- 1.0

Organ Dose Conversion Factors

Nuclide

Bone Liver T. Body Thyrold 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 2.85e401 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 0.00e400 0.00e+00 4.48e+04
w-187 2.96e4+02 2,470+02 8,65e+01 0.00e+00 0.00e+00 0.00e+00 8,10e+04
Pb-210 3.666+06 1.05e+06 1.30ae+05 0.00et00 2.5%4e+06 0.00e+00 5.36e+02
Bi-210 1.66e+01 1.l4e+02 9.48e+00 0.00e+00 1.38e+03 0.00e+00 1,71e+403
Po-210 4.266405 9,05e+05 1,03e+05 0.00e+00 3,02e+06 0.00e+00 7.6le+04
Ra-2213 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 0.00e400 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.B7e+02 2.63e+07 0.00e+00 1.956+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 2.63e402 3.636402 1.77e+01 0.00e+00 4.13e+01 0.00e+00 2.44e+04
Ac-227 1.12¢405 1,48e+04 6.64e4+03 0.00e+400 4.79e+03 0.000+00 4.90e+03
Th~-227 9.84e+02 1.78e+01 2.684e+01 0.00e+00 1.01e+02 0.00e+00 3,8B8e+04
. Th-228 3.56e404 6.03e+02 1.21e+03 0.00e+00 3.35e+03 0.00e+00 4.04et04
Th-229 9.77e405 2.79e+04 1.62e+04 0.00e+00 1,.35e+05 0,00e+00 S5.61e+03
Th-230 1.48e+05 B.40e+03 4.0%9e+03 0.00e+00 4.06e+04 0.00e+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 0.00e+00 1.92e+00 0.00e+00 B.12e+03
Pa-231 1.08e6+05 4.06e+03 4.19e+403 0,00e+00 2.28e+04 0.00e+00 1.8%e+03
Pa~-233 1,396-01 2.7%e~02 2.40e-02 0.00e+00 1.05e~01 0.00e+00 4.32e+02
U-232 1.90e+04 0.000+00 1.41le+03 0.00e+400 2.140+03 0.00e+00 3.25e+02
U-233 4.17e+03 0.00e+00 2.53@+02 0.00e+00 9.72e¢+402 0.000+00 3.00e+02
U-234 4.00e+03 0.000+00 2.48e+02 0.00e+00 9.53e+02 0.00e+00 2.94e+02
v-235 3.84e+03 0.00e+00 2.33¢402 0.00c+00 8.95e+02 0,00et00 3.74e+02
U-236 3.84e+03 0.00e+00 2.37e+02 0.00e+00. 9.15e+02 0.00e+00 2.76e+02
U=-237 2,646~01 0.00e+00 7.04e-02 0.00e+00 1.09e+0C 0.00e+00 9.29e+01
U-238 . 3.67e+03 0.000+400 2.17e+02 0.00e+00 B8.38e+02 0.00e+00 2.630+02
Np=237 3.02e+04 2.15a+03 1.33e+03 0.00e+00 9.86e+03 0.00e+00 1.90e+03

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

Al factors for Adult aze group by nuclide.
Waterford Steam Electric Station Unit IlI
Diacharge point : 40 Arpent Canal
Dilution Factor DW - 1.0

Nucllde Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rp-238 3.20e-01 06,83e-03 5.10e-03 0.00e+00 2.99¢-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 5.280+03 6.69e+02 1.43e+02 0,00e+00 6.13e+02 0.00e¢t00 6.120+02
Pu-239 6.07a403 7.30e+02 1.600+02 0.000+00 6€.800+02 0.00e+00 5.58e+02
Pu-240 6.076+03 7.29e+02 1.60e+02 0.00e+00 6.796+02 0.00e+00 5.68e+02
Pu-241 1.32e402 6.24e+00 2.78e400 0.00e+00 1.28e0401 0.00e+00 1.17e+01

Pu-242 §.,63e403 7.03e+02 1.54e+02 0,000+00 6.54e+02 0,00e+00 5.47e+02
Pu-24¢ 6.57e+03 08.05e+02 1.77e+02 0.00e+00 7.50e+02 0.00e+00 8.15e+02
An-241 4,520+04 4.22¢+04 3.24e+03 0.00e+00 2.44e404 0,000400 4.44e+03

Am=242m  4.55e+04 3.97e+04 3.25e+403 0.00e+00 2.42e+04 0.000+00 5.59e+03
Am-243 4.51e+404 4.13e+04 3.17e403 0.00e+00 2.39e+04 0.00a+00 5.21e+03
Cnm=-242 1,23e+03 1.31e+03 8.20e+01 0.00e+00 3.72e+02 0.00e+00 4.74e+03

Cm-243 3.5%+04 3.29e+04 2.24e+03 0.00e+00 1.05e+04 0.00e+00 4¢.67e+0D3
Cm-244 2.73e404 2.56e+04 1.72e403 0.00e+00 B8.02e+03 0.00e+00 4.52e+03
Cm-245 5.6le+04 4.8%e+04 3.450+03 0.,00e+00 1.6let04 0.00e+00 4.21e+03
Cm-246 5.57e+04 4.680+04: 3.44e+03 0.00@+00 1.600+04 0.00e+00 4.24e+03
Cm-247 $.430+04 4&.81le+04 3.39%9+03 0.00e+00 1.58e+04 0,00e+00 5.44e+03
Cm-248 4.5l0+¢05 3.97e+05 2.79e+04 0.00e+00 1.30e+05 0.00e+00 8.80e+04

cL-252 1.56e+04 0.000+00 3.76e+02 0.00e+00 0.00et00 0.00e+00 1.72e+04

Conversion factors are in units of mrem/hr per uCi/ml.
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DOSE FACTORS FOR EXPOSURE TO A SEMLINFINITE CLOUD OF NOBLE GASES

Nuclide (N) L M (K
g-air* B-Skin** y-air* y-Body**

Kr-83m 2,88E+02 — 1.93E+01 7.56E-02
Kr-85m 1.97E+03 1.48E403 1.23E+03 1.17E+03
Kr-85 1.95E403 1.34E+03 1.72E401 1.61E+01
Kr-87 1.03E+04 9.73E+03 6.17E+03  5.92E+03
Kr-88 2.93E+03 2.37E+03 1.52E+04 1.47E+04
Kr-89 1.08E+04 1.01E+04 1.73E404 1.88E+04
Kr-90 7.83E+03 7.20E+03 1.63E+04 1.56E+04
Xe-131m 1.11E+03 4.76E+02 1.56E402 9.15E+01
Xe-133m 1.48E+03 5.94E+02 3.27E+02 2 51E+02
Xe-133 1.05E+03 3.08E+02 3.53E402 2.04E+02
Xe-135m 7.39E+02 7.11E+02 3.36E+03 3126403
Xe-135 2.46E+03 1.86E+03 1.92E+03 1.81E+03
Xe-137 1.27E+04 1.22E+04 1.51E+03 1.42E+03
Xe-138 4.75E+03 4.13E+03 9.21E+03 8.83E+03
Ar-41 3.28E+03 2,69E+03 9.30E+03 8.84E+03

Jmrad—m’

MCi—yr

3
o rEM—m

#Cl—yr .

Extracted from Table B-1 of Regulatory Guide 1.108, Revislon 1, 1977
multiplied by 1E6 pCi/uCi. .
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Adult age group by nuclide.
Naterford 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 7.18a+02 7.18e+02 7.18e+02 7.18e+02 7.18e+02 7,180+02
Be-10 1.58e+06 2.45e+05 3.%7e+04 0.00e+D0 0.00e+00 1.78e+06 1.346+05
c-14 1.82e+404 3.4le+03 3.41e+03 3.41e+tD3 3.41e+03 3.41le+03 3.41e+03
‘N-13 5.02a401 S.02e+01 5.02e401 5.02e0+401 5,02e+01 5,02e+01 5.02e+01
F-18 3.77e403 0.008+00 4.15e+02 0.00e+00 0.00e+00 0.00e+00 7.39%e+01
Na-22 1.04e+05 1.04e+D05 1.04e+05 1.04e405 1.04e+05 1.04e+05 1.04e+405
Na-2¢ 1.02e404 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04 1.02e+04
p-32 1.32e406 7.71e+04 5.0le+04 0.00e+00 0.00e+00 0.000e+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 4.410405 6.56c+05 2.49e405 0.008+00 7.99%a+05 0.00e+00 2.50e+05
Cr-51 0.00e400 0.00e+00 1.00e402 5.956+01 -2.28e+01 1l.440+04 3.32e+03
Mn-54 0.00e400 3.96e+04 6.30e+03 0.00e+00 95.84e+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 3.940+403 0.00e+00 0.00e+00 7.2le+04 6.03e+03
Fe-59 1.16e404 2.7001t04 1.06e+04 C.00e+00 O0.00e+00 1.02e¢+06 Ll.BB8e+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 3.25¢404 1l.17e+04 5.42e+03 0.00e+00 0.00e+00 €.56e+04 4§.89e+03
Ni-63 4.32e+05 3.14e+04 1.45e+04 0.00e+00 0.00e+400 1.78e+05 1.34e+04
Ni=6S 1.540+00 2.10e=01 9.12e-02 0.00e+00 0.00e400 5.€0e+03 1.23c+04
Cu-64 0.00e+00 1.466+00 6.15e¢-01 0.000+00 4.62e+00 6.78e¢+03 4.90e+04
Zn-65 3.240+04 1.03e+05 4.66e+04 0.00e+00 6.90e+04 8.64e+05 5.34e+04
2n-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 0.000400 1.18e+01 1.90e+04 1.37e+03
Se-79 0.00e+00 3.06e+03 4.87e+02 0.00e+400 4.55e+03 3,58e+05 2.66e+04
Br-82 0.008+00 0.00e+00 1.35e+04 0.000+00 O0.00e+00 0.00e+00 1.04e+04
Br-83 0.00e+00 0.00e+00 2.41e+02 0.00e+00 0.008+00 0.00e+00 2.320+02
Br-84 0.00e+00 0.00e+00 3.13e+02 0.00e+0D 0.00e+00 0.00e+00 1.64e-03
Br-85 0.00e+00 0.00e+00 1.28et01 0.00e+00 0.00e+00 0.00e¢+00 0.008+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, R;

Ri factors for Adult age group by nuclide.
Naterford Stesm Electric Station
Pathway : Gaseous Relesse Inhalation Pathway Ri

Nuclide ' Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.356+05 5.90e+04 0.00e+00 0.000+00 0.00e+00 1,660+04
Rb-87 0.00e+00 7.89e+04 2.57e+04 0.00e+00 0.000+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 3.3{e-09
Rb-89 0.00e+00 2,56e+02 1.70e+02 0.00e+00 0.00e+00 0.00e+00 9.28e-12
8r-89 3.048e+05 0.00e+00 8.72e+03 0.000+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 6.19¢+01 0.00e+00 2.50e+00 0.00e+00 0.00e+00 3I.65a+04 1,.91let0S
Sr-92 6.740400 0.00e+00 2.91e~01 0.00e+00 0.00e+00 1.65e¢+04 4.30et04
Y=-90 2.09e+03 0.00e+00 5.61e+01 0.00e+00 0.00e+00 1.70e+0S 5,06e+05
Y-91 "4.62e+0% 0.000+00 1.24e+04 0.00e+00 0.00e+00 1.70e+06 3.85e+05
Y-91m 2.6le~01 0.00e+00 1.02e-02 0.00e400 0.00e+00 1.92e+03 1,33e+00
¥-92 1.03e+01 0.00e+00 3,02e-01 0.00e+00 0.00e+00 1.57e+04 7.35e+04
Y-93 9.440401 0.00e+00 2.61le+00 0.00e+00 0.000+00 4.85a+04 4,22c+05
2r-93 4.18e405 2.34e+t04 1.10e+04 0.00e+00 8.88e+04 1.70e+05 1.2le+04
Zx-95 1.07e+05 3.44e+04 2.33e+04 0.00e+00 5.42e+04 1.77e+06 1.50e+05
2r-97 9.68e+401 1.96e+01 9.04e+400 0.00e+00 2.97e+01 7.87e+04 5.23¢+05
Nb=-93m 2.48e+05 B.0Be+D4 1.99e+04 0.00e+00 9.28e+04 2.49%e+05 1,90e+04
Nb-95 1.4le404 7.82e+03 4.21e+03 0.00e+00 7.74e+03 5.05e+05 1.04e+05
Nb~-97 2,22e-01 5.62a-02 2.05e~02 0.00e+00 6.540-02 2,40e+03 2,42e+02
Mo~93 . 0.00e+00 9.36e+03 2.54e+02 0.00e+00 2.840+03 4.09e+05 3,03e+04
Mo-99 0.00e400 1.21e402 2.30e+01 0.006+00 2.91e+02 9.120+04 2,480+05
Tc-101 4.18e-05 6.02e-05 5.50e-04 0.00e+00 1.08e-03 3.9%9e+02 1.09e-11
Tc-99 2.50e402 3.71e+02 1.00e+02 0.00e+00 4.68e+03 B.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 4.166+03
Ru-~103 1.53e+03 0.00e400 6.580402 0.00e+00 5.830+03 5,05e+05 1.10e+05
Ru-105 7.90e-01 0.00e+00 3.1le-01 0.00e+00 1,02e+00 1.10e+04 {.82e+04
Ru=~-106 6.91e+04 0.00e+00 0.72e+03 0.00e+00 1.34e+05 9.36e+06 9.12e+0S
Rh-105 7.39e+00 5.38e+00 23,54e+00 0.00e+¢00 2.29e+01 1.93e+04 8.72e+04
Pd-107 0.00e+00 6.62e+02 4.70e401 0.00e+400 5.26e6+03 7.,58¢c+04 5,65e+03
Pd-109 0.00e+00 = 3.70e8+00 9.28e-01 0.00e+00 1.68e+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, R;

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. Bedy Thyroid Kidney Lung GI-LLI

Ag-110m 1.08e404 1.00e4¢04 5.54¢+03 0.00et00 1.97e+04 4,63u+06 3,.020+05
Ag=-111 3.40e+02 1.42e402 7.10e+01 0.00e+00 4.59%e+02 1.860+05 2.23et05
Cd-113m 0.00e+00 1.23e+06 3.98e+04 0.000+00 1.37e+06 1.66e+06 1.27e+0S
Cd-115m 0.00e+00 1.97e+05 6.36e+03 0.00e+00 1.58e+D5 1.41e+06 3.84e+05
Sn-123 2.42e+05 5.34e+03 7.86e+03 4.540403 0.000+00 2,30e+06 3.14e+05
Sn-125 9.28e+03 2.50e+02 5.62e+02 2.07e+402 0.00e+00 5.90e+05 5,.45e+05
Sn-126 1.260+406 3.340+04 4.B0@+04 9.84c403 0.00e+00 9.36e+06 1.27e+03
Sbh-124 3.12e¢+04 5.89e+02 1.24e+04 7.55e+01 0.00e+00 2.4Be+06 4.06e+05
Sb=-128 5.340+404 5.95e+02 1.26e+04 5.40e401 O0.00e+00 1.740+06 1.01e+05
Sb-126 3.60e+03 7.30e+01 1.30e+03 2.20e+401 0.00e+00 7.660+05 4:810+05
Sb~-127 | 2.64e402 5.7Ba+00 1.02e¢+02 3.18e+00 0.00a+00 1.642+05 3,02e+05
Te-125n 3.42e+03 1.580+03 4.67e+02 1.05e+403 1.24e+04 3.14e+05 7.06e+04¢
Te=127 1.40e+400 6.42e-01 3.10e-01 1.06e+00 5.10e+00 6.519e+03 5,74e+04
Te-127Tm 1.26e404 5.77e+03 1.57e+03 3.29e+03 4.58e+04 9.600+05 1.50e+05
Te-129 4.98e-02 2.3%e-02 1.24e-02 3.90e-02 1.87e-01 1.94et03 1.57e+02
Te-129m 9.760+403 4.67e+03 1.58e+403 3.44e+03 3.66e404 1.16e+06 3,.83e+05
Te-131 1.11e~02 5.95e-03 3.5%e-03 9.360-03 4.37e-02 1.39e+03 1.84e+01
Te-131m 6.99e+01 4.36e+01 2.90e+01 5.50e+01 3.09%e+02 1l.46e+05 5.56e+05
Te~132 2.60e+02 2.15e+02 1.624+402 1.90e+02 1.460403 2.8B8e+05 5.10e+05
Te-133m 5.79e~-02 4.32e-02 3,34e-02 5.,020-02 2.9%e~-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 2.38a-01
I-129 1.980404 1.6%e+04 5.53e+04 4.43e+07 3.62e+04 0.00e+00 1.78e+03
I-130 4.5804+03 1.380+04 5.28¢+403 1.14¢406 2.09e+04 0.00e+00 7.6%e+03
I-131 2,52e¢+404 3.5680+04 2.050404 1.190+07 6.13e+04 0.00e+00 6.2Be+03
1-132 1.16e+03 3.26a+403 1.16e+03 1.14e+05 5.18e+03 0.00e+00 4.06e+02
I-133 8.640+03 1,.4Be+04 4.52e+03 2.15e+06 2.58e404 0.00c+00 8,.88e+03
I-134 6.440402 1.73e+03 6.15e+402 2.98e+04 2.75e+03 0,00e+00 1.0le+00
I-135 2.68e+03 6.98e+03 2.57e¢403 4.4Be+05 1l.11e+04 0.00e+00 5.25e+03
Cs-134 3.73e+05 B.4Re+05 7.284405 0.00e400 2.87c+05 9.76e+04 1.04e+04
Cs~-134m 1.27e+02 2.56e+02 1,38e+02 0.000400 1.46e+02 2.34e+01 6.34e+01

Conversion factors are in units of mrem/yr per uCi/cubic meter.

UNT-005-014 Revision7 Attachment 7.5 (3 of 24)

74




e ren ¥ P4 NS E gt 8 35 St Sl W < e o e

e -3 11t T o o & 1y o

INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

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
Cs-135 1.17e+05 1.03e+05 4.7%+04 0.00et00 4.05¢+04 1,26e+04 1.69a+03
Cs-136 3.900+04 1.46e+05 1.10e+0S 0.00e+00 8.56e404 1.20e+404 1.17e+0¢
Cs-137 4.780+405 6.21e+05 4.28e+05 0.00e+00 2.22e+05 7.52e+04 8.4Ce+03
Cs-138 3.310+02 6.21e+02 3.24e+402 0.00e+00 4.80e+02 4.860+01 11.86e-03
Cs-139 2.05e+02 2.90et+02 1.lle+02 0,00e+00 2.44a+402 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 8,960+02
Ba-140 3.90e404 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 2,63¢-02 2.70e-05 1.66e-03 0.00e+00 2.29¢~05 1,19%e+03 1.57e-16
La-140 3.44e402 1.74e+02 4.58e+01 0.00e+00 0.00e+00 1.36e+05 4,.5Be+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-01 7.72e-02 0.00e+00 0.00e+00 6.33e+03 2.11e+03
Ce-141 1.99e+04 1.3%e+04 1?533+03 0.00e400 6.260+03 3.62e+405 1,20et05
Ce-143 1.860402 1.38e+02 1.53e+01 0.00e+00 6.08e+01 7.98e+04 2.26e+05
. Ce-144 3.43e406 1.430406 1.B4e+05 0.00e+00 8.48e+05 7.78e+0€6 B.16e+05
Pr-143 9.36e403 3.75e+03 4.64e+02 0.00e+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 5.276+03 6.10e+03 3.65e+02 0.00e+00 3.56e+03 2.21e+05 1.73e+05
Pm-147 6.70e+05 6.30a+04 2.55e404 0.000+00 1.19e+05 5.,28e+05 4.430t04
Pm-148 3.07e403 5.10e+02 2.56e+02 0.00e400 9.60e+D2 3.13e+05 4.64e+05
Pm-148m 7.86e+04 2.03e+04 1.55e+C4 0.000+00 3.086404 1.71e+06 3.34e+05
Pm-149 2.75e+02 3.90e+01 1.59e401 0.00e+00 7.35e¢+01 S5.77e+04 2.00e+0S5
Pn~151 6.80e+01 1.l40e401 5.77e+00 0.00e+00 2.040+01 3.15e+04 1.60e+05
Sm=-151 6.87e+03 1.18e¢053 2.840+04 0.00e+00 1.33e+05 3.56e+05 2.60e+04
Sm~-153 1.36e+02 1.14a+02 8.326¢+00 0.000+400 3.67¢+01 3.31e+04 1.26e+08
Eu-152 1.90e0406 - 4.33e+05 3.81e+05 0.00e+00 2.68e+06 2,74e+06. 1.27e+05
Eu-154 5.920+06 7.28e+05 5.18e+05 0,00e+00 3.49e+06 4.67e+06 2.72e+05
Eu~=15% 8.080+05 1.14e+05 7.37e404 0.00e+00 5.27e¢+05 7.57e+05 4.76e+04
Eu-156 1.54e+04 1.1Be+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 1.540+06 2.14e+0S

Conversion factors aro in unita of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

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

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLT

Ho-166m 2.70e+06 B8.40e+05 6.406+05 0.00e+00 1.26e+06 3.15e+06 1.27e+05
w-181 4.98e+01 1.629+01 1.74e+00 0.00e+00 0.00e+00 1.37¢+04 2.02e+03
W-18$ 1.560+03 5.1B8e+02 5.45e+01 0.00e+400 0.00e+00 4.46e+05 8,.56e+04
w-1687 8.¢6e+00 7.08e+t00 2.480+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 1.70e+08 2.10e+08 1.21e+04
Bi-210 1.85¢+03 1.27e+04 1.06e+03 0.00e+00 1.540+05 8.88e+06 2.36e+05
Po-210 3.18e+06 6.88e+0€6 7.660+05 0.00e+00 2.360+07 2,51e¢+08 3.35e+05
Ra-223 1.440406 2.22e+03 2.88e+05 0.000+00 6.28e+04 2.04e+08 2,27e+06
Ra-224 1.58e405 3.820+02 3.17e+04 0.00e+00 21.08e+04 7.02e+07 2.4le+06
Ra-225 2.40e406 2.85e+03 4.79e+05 0.00e+00 8.0Be+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 31530+08 9.84e+03 3.B82e+08 0,00e+00 2.78e+05 1.29e+09 4.00e+05
Ac-225 3.38e406 4.66e4+06 2.27e+05 0.00e+00 5.30e+05 1.77e+08 2.02e+06
‘Ac=227 1.84e+10 2.44e+09 1.09+09 0.00e+00 7.B6e+08 1.93e+09 4.06e+05
Th-227 1.74a+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 1.5le+t08 8.08e+09 2.79e+06
T™h-229 1.21e+l1 3.47e+09 2.010409 0.000+00 1.70e+10 2.90e+1Q0 3.86e+05
Th-230 1.63e+10 1.05e¢+09 5.0%e+08 0.00e+00 5.120+09 4,97e+09 2.98e+05
Th-232 2.05e¢+10 8.96e108 7.230+06 0.00e+00 4.3Bet+09 4,.77e+09 2.54e405
Th=-234 1.30e+04 7.65e402 3.76e402 0.00e+00 4.33e+03 1.51e+06 5.62e405
Pa-231 4.06e+20 1.53e+09 1.58e+09 0.00e+00 8.56e+09 4.60e+08 3.55e+05
Pa-233 9.680+03 1.94e+03 1.67e+03 0.00e+00 . 7.32e+03 2.82e+05 B.16e+04
0=-232 4.11e+408 0.00e400 2.93e+07 0.000+00 4.45e+07 1.78e+09 3.37e+05
U-233 8.720407 0.00e+00 5,28e+06 0.00e+00 2.03e+07 4.26e+08 3.11e+05
U=-234 8.32e+07 0.00e+00 5.17e406 0.00e+00 1.9%a+07 4.18e+08 3.05e+05
U-235 8.00e407 0.00e+00 4.860406 0.00e+00 1.87e+07 3.92e+08 3.87e+05
U-236 '8.00e+07 0.00e+00 4.86e+06 0.00e+00 1.91e+07 4.00e+08 2.86e+05
U-237 2.94e+02 0.00e+00 7.82¢401 0.00e+00 1.21e+03 8.16e+04 9,60e+04
U-238 7.66e+07 0.00e+00 4.54a+06 0.000+00 1.740407 3.66e+080 2.73e+05
Np~-237 1.250+10 8.00e+09 5.50e+08 0.00e+00 4.08e+09 4.18e+08 3.94e+05
Conversion. factors arp in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO

RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Rdult age group by nuclides.
Waterford Steam Electric Station
Pathway : Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Bedy Thyrold Kidney Lung GI-LLI
Rp-238 2.37e+03 5.76e+02 3.6%e+01 0.00e+00 2.1Be+02 8.16e+04 1.70e+05
Np-239 2.30e402 2.03e+02 1.24e+01 0.00e+00 7.00e+01 3.76e+04 1.19e+05
Pu-238 1.14e+10 7.770+09 5.52e+08 0.00e+00 2.37e¢+09 31.46e+09 3.62a+05
Pu-239 1.33e+10 8.56e+09 6.200+08 0.00e+00 2.640+09 1.38e+09 3.30e+05
Pu~-240 1.32¢+10 B.560+409 6.18e408 0.00et00 2.63e4+09 1.38e+09 3.37e+05
Pu-241 2.74e408 6.950+07 1.03e+07 0.00e+00 4.74e+07 1.22e+06 6.92e+03
Pu-242 1.226+410 8H.24e+09 5.97e+08 0,000+00 2.54e+0% 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
Ax-241 1.34e+10 9.040+09 5.37e+08 0.00e+00 4.03e409 4.85e+08 3.68a405
Am-242m 1.360+10 8.482+09 5.38e+08 0.00e+00 4.0le+09 1.95e+08 4.63et05
Am=-243 1.34e+10 6.80e+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+00  3.58e+07 3.14e+08 3.93e+05
Cm-243 8.80e+09 6.090+09 3.69+08 0.00e+00 1.72e+09 5.05e+08 3.87e+05
Cn-244 6.70+09 4.70e+09 2.8le+08 0,00e+00 1.31e+09 4.85e+08 3.74e+05
Cm-245 1.3%+10 9.12e+09 5.710+08 0.00a+00 2.66e+09 4.68e+08 3.49e+05
Cm~-246 1.38e+10 9.12e+09 5.70e+08 0,00e+00 2.66e+09 4.77e+08 3.43e+05
C~247 1.34e+10 €8.96e+09 5.62e+08 0.00e+D0 2.62e+09 4.68e+08 4,500405
Cm-248 1.12e+11 7.4le+l0 4.63e+09 0.00e+00 2.l6e+l0 3.86e+09 7.27e+06
Cf£-252 4.340409 0.00e+00 1.86e+DB 0.00e+00 . 0.00e+00 1.5%e+09 1,42e+06

Conversion factors sre in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Releasa Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLY

R=-3 0.00e+00 7.25e+02 7.25e+02 7,.25e+02 7.25e+02 7.23e+02 7.25e+02
Be-10 2.22e+06 3.46e+05 5.67e+404 0.00e+00 0.000+00 3.07e+06 1.42e+05
C-14 2.60e+04 4.870403 4.87e+03 4.87e+03 4.B7e+03 4.87e+03 4.87e+03
N-13 6.920+401 - 6.920401 6.92e+01 6.92e+01 6.92e+01 6.92e+01 6.92e+01
F-18 5.22e¢+03 0.00e+00 5.68e+02 0.00e+00 0.00e+00 0.00e+00 3.1lle+02
Na-22 1.41e405 1.41le+05 1.41le+05 1.41e+05 1.41e+05 1.41e+05 1l.41e+05
Na-24 1.38e+404 1.38e+04 1.38e+04 1.300404 1.38e+04 1.308e+04 1.3He+04
p-32 1.89e+06 1.10e+05 7.,16e+04 0,.000+00 0,00e+00 0,00e+00 9.28e+04
Ca-{1l 3.240+05 0.00e+00 3.50e+04 0.00e+00 0.00e+00 B8.08e+08 2.42e+403
Sc=46 5.796+05 1.13e+06 3.34e+05 0.006+00 1.08et06 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 5.11e+04 B.40e+03 0.00e+00 1,27e+04 1.98e+06 6.68e+04
Mn-56 0.00e+400 1.706400 2.52e~-01 0.00e¢t00 1.79%+00 1.52e+04 5.74e+04
Fe-55 3.38e+04 2.3B8etD4 5,58e+03 0.00e+00 0,00e+00 1.24e+05 6.39e+03
Fe-59 1.5%e+04 3.70e+04 1.43e+04 0.00e+00 0.00e+00 1.53e+06 1.78e+0S
Co-57 0.00e+00 9.44e+02 9.20e+02 0.000+00 0.00e+00 5.86e+05 3.14e+04
Co-58 0.000+00 2.07¢+03 2.78e¢+03 0.00et00 0.008+00 1.34e+06 9.52e+04
Co-60 0.00e+00 1.51e+04 1.98e+04 0.00e+00 0.00e+00 B8.72e+06 2,59e+05
Ni-59 4.35¢t04 1.62e404 7.39%9e+03 0.00e+00 0.00e+00 1.13e+05 5.18e+03
Ni-63 5.60e+05 4.34e+04 1.98e+04 0.00et00 0.00e+00 3.07e+05 1.42e+04
Ni-65 2.18e+400 2.93e-01 1.276-01 0.00a+00 O0,.00e+00 95.36e+03 3.67e+04
Cu~64 0.00e+00 2.03e+00 8.48e~01 0.00e+00 6.41e+00 1,1le+0d 6.140+04
2n=-65 3.860404 1,340+405 6.24e¢#04 0.00et00 B.64e+04 1.240+06 4.66e+04
Zn~-69 4.83e-02 9.20e-02 6.466a-03 0.000+00 6.02e-02 1.58e+03 2.85e+02
Zn-69m 1.15¢401 2.71e+01 2.49e+00 O0.000+00 1,65e+01 5.148404 1.71806g
Se-79 0.00e+00 4.34e403 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+D4 0.00e+00 0.00e+00 0.00e+00 /0.00e+00
Br-83 0.00e+00 0.00e+00 3.44e+02 0.00e+00 0.00e+00 0.00e+00 0.000+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.B3e+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.
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Ri factors for Teen age group by nuclide,

INHALATION PATHWAY DOSES DUE TO

RADIONUCLIDES OTHER THAN NOBLE GASES, R;

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 0.00e+00 0.000+00 0,00e+00 1.77e+04
Rb=-87 0.00e+00 1.12¢405 3.66e404 0.00e+00 0.006+00 0.00e+00 2.44e+03
Rb-88 0.000+00 35.46e+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 4.348405 0.000+00 1.25e+04 0.00e+00 0.00e+00 2.42e+406 3,71e+05
8r-90 3.31e+07 0.00e+00 6.660+05 0.00e+00 0.00e+00 1,65c+07 7.65e+05
Sr-91 8.80e+01 0.00e+00 3.51e+00 0.00e+00 0.00e4+00 6.07e+04 2,59e+05
8r-92 9,52e¢+00 0,000400 4.06e~01 0.00e+00 0.00e+00 2,7de+04 1.19e+05
¥-90 2.98e+03 0.00e+00 B.00e+01 0.00e+00 0.00e+00 2.93e+05 5.59%e+05
Y=-91 6.61e+05 0.00e+00 1.77e+404 0.00e+00 0.00e+400 2.94e+06 4.09e+05
Y-91m 3.70e-01 0.00e+00 1.42¢-02 0.00e+00 0.00e+00 3,20et03 3.02e+01
Y-92 1.47e+01 0.00e+00 4&.29e-01 0.00e+00 0.00e+00 2.66et04 1.65e+05
Y=93 1.35e+02 0.00e+00 3,72e+00 0.00e+00 0.00e+00 B.32e+04 5.79e+05
zr-93 5.46e+05 2.70e+04 Ll.47e¢+04 0.00e+00 9.28e+04 2.94e+05 1.28e+04
2r-95 1.46e+05 4.58e+04 3.15e+04 0.00e+00 6€.74e+04 2.69e+06 1.49e+05
2r-97 1.38e+02 2.72e+01 1.26e+01 0.00e+00 4.12e+401 1,30e+05 6.30e+05
Nb-$3m 3.31e+405 1.090+05 2,73e+404 0.00e+00 1.27e+05 4.29%e+05 2.02e+04
Nb-95 1.86e+0¢ 1.03e+04 5.66e+03 0.00e+00 1.00e+04 7.51e+05 9.6Be+04
Nb=97 3.14e-01 7.78e-02 2.84e-02 0.00e+00 95.12e-02 3.93e+03 2,17e+03
Mo-93 0.00e+00 1.33e+04 3.62e+02 0.00e400 4.0Se+03 7.05e¢+05 3.19e+04
Mo-99 0.00e+00 1.69e+02 3.22e+01 0.00e+00 4.119+02 1.54e+05 2.69e+05
Tc-101 5.92e-05 8.40e~-05 8.24e-04 0.00e+00 1.526e-03 6.67e+02 8.72e-07
Tc-99 3.56e+02 5,260+02 1.43e+402 0.00e+00 6.688+03 1,.,39e+06 6.3%e+04
Tc=-99m 1.38e-03 3.86e-03 4.99e-02 0.00e+00 S5.76e-02 1.15¢+03 6.13e+03
Ru-103 2.10e+03 0.0004+00 B.966+402 0.00e+00 7.43e+03 7.83e+05 -1.09e+05
Ru-103 1.12¢+00 0.00e+00 4.34e-01 0.00e+00 1l.41e+00 1.82e+04 9.040+04
Ru-106 9.84e+04 0.00e+00 1.24e+04 0.00e+00 1.90e+05 1.6le+07 9,60e+05
Rh=-105 1.060+01 7.58e+00 4.99e+00 0.00e+00 3.23e+01 3,27e+04 9.84e+04
Pd-107 0.00e+00 9.36e+02 6.71e+01 0.00e+00 7.5le+03 1.,30e+05 5.99e+03
pd-109 0.00e+00 5.25¢+00 1.33e+00 0.00e+00 2.6%9e¢+01 2,55e+04 1.57e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter. -

UNT-005-014 Revision 7

79

Attachment 7.5 (8 of 24)




Ri factors for Teen age group by nuclide.

INHALATION PATHWAY DOSES DUE TO

RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Waterford Steam Electrlic Station
Pathway : Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110m 1.38e404 1.31e+04 7.99e¢+03 0.00e+00 2,50e+04 6.75e+06 2.73e+05
Ag-111 4.060402 2.02e+02 1.01e+02 0.00e+00 6.54@+402 3,20e+05 2,.40e+05
Cd-113m 0.00e+00 1.,74e+06 S.68e+04 0.00e+00 1.94e+06 2.B7e+06 1.34e+05
Cd-115m 0.00e+00 2.78e405 9.12e+03 0.00e+00 2.266+405 2.42e+06 4.088+05
8n-123 3,45e¢+05 7.55e+03 1.12e+04 6.04e8+03 0.00e+00 3,.,97e+06 3,33e+05
8Sn-125 1.33a404 3.540402 7.99e+402 2.760+02 0.00e+00 1.0l10+06 5.83et05
8n-126 1.74e406 4.31e+04 6.59e+04 1.14e+04 O0.00e+00 1.380+07 1.34e+05
Sb-124 4.30e404 7.94e+02 1.68e+04 9.76e+01 0.00e+00 3.85e+06 3,98e+05
8b-125 7.38e+404 B.08e+02 1.720404 7.04e+401 0,.00e+00 2.74e+06 9.92e+04
Sb-126 4.95e+03 1.02e+02 1.78e+03 2.£0e+01 0.00e400 1.24e+06 4.81e+05
§b-121 3.71e+02 7.94e+400 1.40e+02 4.17e+00 0.00e+00 2.65e+05 3.15e+05
Te-125m 4.806403 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 B,08e+04
Te=-127m 1.80e+0¢ 8.16e+03 2.1Be+03 4.3B8e+03 6.54etDd 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 1.39%+04 6.5B8e+03 2.25e+03 4.58e+03 5.1%e+04 1.98e+06 4.05e+05
Te-131 1.58e-02 86.32e-03 5.04e-03 1.24c-02 6.18e-02 2.34et03 1.51e+01
Te~131m 9,840401 6.0le+01 4.02e+01 7.25e+01 4.3%e+02 2.38e+05 6.21e+05
Te-132 3.600+02 2.90e¢02 2.190+02 2,46e+402 1.95e+03 4.49e+05 4.63et+t05
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
I-129 2.82e+04 2.35e+04 3.92e+04 2.93e+07 4.2le+04 0.00e+00 1.83e+03
I~130 6.24e+03 1.79e+04 7.17e403 1.49e+06 2.75e+04 0.00e+00 9.12e+03
I-131 3.54e+04 4.91e+04 2.64e+04 1.466+07 8.40e+04 0.00e+00 6.49e+03
I-132 1.590+403 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+D4 6.22e403 2.92e+06 3.5%e+0¢ 0.00e+00 1.03e+04
I-134 8.88e+02 2.32e+03 B8.40e+02 3.95e+04 3.66e+03 0.00e+00 2.04e+01
I-135 3.70e+03 9.440+03 3,49e+03 6.21e+05 1.4%e+04 0.00e+00 6.95e+03
Cs=-134 5.02¢+05 1,13e+06 5.49e+05 0.00e+00 3.75e+05 1.46e+05 9.76e+03
Cs~-134m 1.76e+02 3.48a+02 1.88e+02 0.00e:+00 2.030+02 3,65e+01 1.62e+02

Conversion factors are in units of nren/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO

RADIONUCLIDES OTHER THAN NOBLE GASES, R;

R{ factors for Teen age group by nuclide.
Waterford Steam Electric Station .
Pathway : Gassous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Cs-135 1.666405 1.46e+405 3.56e+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 1.10e405 1.78e+04 1.09e+04
Ca~-137 6.70e+05 6.4B6+05 3.11e+D5 0.00e+00 3.04e+05 1.21e+05 B.48e+03
Cs-138 §.66e+02 B8.56e+02 4.46e+02 (0.00e+00 6.62e+02 7.67¢+01 2.70e-01
Cs-139 2.92a+402 4.10e+02 1.5Be+02 0.00e+00 3.47e+02 3.89e+01 1.33e-13
Ba-13% 1.340+00 9.44e-04 3.90e-02 0.00e+00 8.886-04 6.46e¢+03 6,45e+03
Ba-140 5.47e404 6.70e+01 3.52e+03 0.00e+00 2.28e401 2.03e+06 2.29¢+05
Ba-141 1.42e¢-01 1.060-04 4.74¢-03 0,00e+00 9.84e-05 3.29e+03 7.46e-04
Ba~-142 3.70e-02 3,70e~-0S 2.27e=03 0.00e+00 3.14e-05 1.91e+03 4.79e-10
La-140 4.79%e402 2.36e+02 6.26e+01 0.00e+00 0.00e+00 2.14e+05 4.87et05
La-141 6.10a+00 1.88e+00 3.10e-01 0.0Ce+00 0.00e+00 1.85e+04 1,23e+05
La-142 9.60e~-01 4.2%e-01 1.06e-01 0©.00e+00 0.00e+00 1,.020+04 1.200+04
Ce-141 2.84e+04 °1.90e404 2.17e+03 0.00e+00 B8.8Be+03 6.14e+05 1.26e+405
Ce-143 2.66e+02 1.94e402 2.16e+01 0.00e+00 B.64e+01l 1.30e+05 2.55e+05
Ce-144 4.896+06 2.02e+06 2.62e+0S 0.008+00 1.2l1e+06 1.34e+07 B.64e+05
Pr~143 1.34e+084 5.31e+03 6.62e+02 0.000+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+403 2.35e-04
Nd-147 7.86e+03 8.56e+03 5.13e+02 0.000+00 5.02e}03 3.72e+05 1.82e+05
Pm-147 9.208+05 8.80e+04 3.60e+04 0.00e+00 1.6Be+05 9.12e+05 4.,700+04
Pm-148 4.35e403 7.10e+02 3.5B8e+02 0.00e+00 1.28e+03 5.22e+05 4.91e+05
Pn-146m 1.060405 2.68e404 2.10e408 0.00e+00 4.06e+04 2.560+06 3.28e+05
Pm-149 3.93e402 5.51e401 2.27e+01 0.00e+00 1.05e+02 9.92e+D4 2.23e+05
Pn-151 9.60e+01 1.59%e+01 8.08e+00 0.00e+00 2.860+01 5.25e+D04 1.82e+05
Sm-151 8.56e+05 1.68e+05 3.89e+04 0.00e+00 1.82e+05 6.14et+05 2.B2e+04
Sm-153 1.940+02 1.61e+02 1.18ea+01 0.000+00 5.25e+01 65.69e+04 1,420+05
Eu-152 2.37e+06 5.75e+05 5,04e+05 0.000+00 2.67e+06 4.0le+06 1.08e+05
Eu-154 7.54e+06 9.B84e+05 6.88e+405 0.00e+00 4.35e+06 7.30e+06 2.67e+05
Eu-155 1,60e+06 1.57e+405 9.68e+04 0.00e+00 6.12e+05 1.21e+07 4.78e+05
Eu-156 2.16e+04 1.62e+04 2.64€+03 0.00e+00 1.09e+04 1.10e+06 3.65e+05
Tb-160 2.43e405 ‘0,00e+400 3.030404 O0.00e+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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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gassous Release Inhalation Pathway Ri

Nuclide Organ Dose Converslon 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+D6 4.99%9e+06 1.34e+05
N-181 7.12e401 2.30e+01 2,41le+00 0.00e+00 0.00e+00 2.36e+04 2.15e+03
W-185 2,226403 7.34e+02 7.78e+01 0.00e+00 0.00e+00 7.68e+05 9.12e+404
N-187 1.20e+01 9.76e+00 3.43e+00 0.00e+00 0,00e+00 4.740+04 1.77e+05

Pb-210 2.47e+08 6,62e+07 8.566+06 0.00e+00 2.36e+08 3.62e+08 1.28e+04
Bi-210 2.640403 1.8le+04 1.51e+03 0.00e+00 2.19e+05 1.53e+07 2.55e+05

Po-210 4.5404+06 9.76e+06 1.10e+06 0.00e+00 3.37e+07 4.33e+08 3.56e+05
Ra-223 2,0606+06 3.14e+03 4.11e+05 0.00e+00 6.96e+04 3.5le+08 2.43e+06
Ra-224 2.26e+05 S5,42e¢+02 4.52¢+04 0.00et00 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 2.31¢+06
Ra=-226 1.06e+09 2.70e+04 7.90e+08 0.00e+00 7.74e+05 1.62e409 2.49%e+06
Ra-228 4.27e+08 1.39¢+04 4.70e+08 0.00e+00 3.9Be+05 2.22e+09 4.24e+05

Ac=-225 4.03e+06 6.60e+06 3.25e+05 0.00e+00 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 4.30ae+05
Th-227 2.47e+06 4.45e+04 7.14e0+04 0.00e+00 2.540+05 5,20e+08 2.B6e+06

Th-228 2,08e+09 3.50e+407 7.02e+07 0,000+400 1.96e+08 " 1.35e+10 2.96e+06
Th-229 1,23e+¢11 3.55e+09 2.05e+09 0.00e+00 1.74a+10 4.19e+10 4.10e+0S
Th-230 1.87e+410 1.07e+09 5.15¢+08 0.00e+00 5.24e+09 7.18e+09 3.16e+05

Th-232 2.09e+10 09.12e+08 7.37¢+06 0.00e+00 4.48e+09 6.88e+09 2.69e+05
Th-234 1.86e+0¢ 1.08e+403 5.37e+02 0.00e+00 6.18e+403 2.6le+06 5.99e+05
© Pa-=231 4.260+10 1.60e+09 1.66e+09 0.00e+00 8.96e+09 7,93e+08 3,77e+05

Pa-233 1.340404 2.59e403 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 1.240+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 - 0.000+00 - 2.84e+07 7.19e+08 3.23e+05
U-235 1.14e¢+08  0.00e+00 6.94¢+06 0.00e+00 2.67e+07 6.75e+08 4,10e+05
U-236 1.140+08 0.00e+00 7.09e+06 0.00e+00 2.73e+07 6.90e+08 3,03e+05
U-237 4.200+02 0.00e+00 1.12e402 0.00e+00 1.73e+03 1.41e405 1.03e+05
0-238 1.092+408 0.00e400 6,48e406 0,00e+00 2.50e+07 6.31e+0B 2,90e+05

Np-237 1.31e+10 8.40e+095 5.77e108 0.00a+00 4.28e+09 7.19e+08 4.1B8a+05

Convcrsion factors are in units of mrem/yr per uCi/cubic meter.
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Ri factors for Teen age group by nuclide,

INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;- -

Waterford Steam Electric Station
Pathway : Gaseous Release Inhalation Pathway R{

Nuclide Organ Dose Conversion Factors
Bone Liver T. Bedy Thyroid Kidney' Lung GI-LLI

Np-238 3.38e+03 8.16e+t02 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 1.208+10 B8.24e+09 5.,78e+08 0.00e+00 2.48e+09 2.50e+09 3.83e+05
Pu-239 1.38e+10 §6.96e+09 6.44e+08 0.00e+00 2,7%e+08 2.340+09 3.50e+05
Pu-240 1.38e+10 B8.96e+09 6.43e+08 0.000+00 2.74e409 2.34e+09 3.57e+05
Pu-241 2.99%9e+08 7.65e+07 1.12e+07 O0.008+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 0.00e+00 3.03e+09 2.58a+09 5.11e+05
Am=241 1.420+410 9.60e+09 5.68e+08 0.00e+00 4.26e+09 8.40e+08 3,90e+05
Am-242m 1.43e+10 95.04e+09 5.72e+08 0.00e+00 4.24e+09 3.37e+08 4.891e+05
Am=-243 1.420410 9.36e409 5.56e+08 0.00e+00 4.17e+05 7.93e+08 4.58e+05
Cm-242 2.54e408 2.01e+408 1.13e407 0.00e+00 5.12¢+07 5.41let08 4£.17e+05
Cm-243 9.52e409 . 6.64e+09 4.00e+08 0.00e+00 1.87e+09 8.72e+08 4.10e+05
Cm-244 7.3%+409 5.220+09 3.10e+08 0.00e+00 1.45e+09 B8.40e+08 3.97e+05
Cm-245 1.46e+10 9.76e+09 6.02e408 0.00e+00 2.82a+09 8.0Re+0B 3.70e+05
Cm-246 1.45e+10 9.76e+09 6.02¢+08 0,00e+00 2.8le+09 B,24e+08 3,.63e+05
Cm-247 1.42¢+10 9.52e+09 5.93e¢+08 0.000+00 2.77e+09 ©6.080+08 4.78e+05
Cn-248 1.18e+11 7.66e+10 4.89¢+09 0,.00e+00 2.28e+10 6.66e+09 7.70e+06
C£-252 5.73e+09 0.00e+00 2.46e+08 0.00e+00 0.00e+00 2,740+409 1.51le+06

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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R1 factors for Child age group by nuclide.
Waterford Steam Electric Stetion
Pathway : Gaseocus Release Inhalation Pathway Ri

Nuclide Organ Dose Converaion Factors

Bone Liver T. Body Thyrold Kidney Lung GI-LLI

H=-3 0.000+00 6.40e+02 6.40et02 6,40a402 6.40e402 6.400+02 6.400+02
Be-10 3.1201+06 3.64e+05S 7.84e+04 0.00e+00 0.00e+00 2.74e+06 6.36e+04
- C-14 3.5%9e+04 6.73e+03 6.73e+03 6.73e+03 6.73et03 6.73e+03 6.73e+03
N-13 6.620+01 6.62e+01 8.62e+01 B8.62e+01 8.62e+01 8.62e+01 8.62e+01
F-186 6.96e+03 0.00e+00 6.84e+02 0.00e+00 0.00e+00 0.00e+00 1.25e+03
Na-22 1.630405 1.63e+05 1.63e405 1.63e+05 1,63e+05 1.63e+0S 1,63e+05
Na-24 1.61le+08 1.6le404 1.61le+04 1.6le+04 1.61le+04 1.6le+04 1.61et04
P=-32 2.60e+406 1.l14e+05 95.886+04 0.00a+00 0.00e+00 0.00e+00 4.22e+04
Ca~-41 2.61e405 0.00e+00 2.85e+0¢ O0.00e+00 0.00e+00 2.67e+08 1.09e+03
Sc-46 7.29¢405 9.99e+05 3.85e+05 0.00e+00 B8.84e+05 0.00e+00 9.06e+04
Cr-51 0.00e400 0.000400 1.5de+02 B8.55e+4+01 2.43e+01 1.70e+04 1.08e+403
Mn-54 0.00e+00 4.29%e+0¢ 9.51e+03 0.00e400 1,000+404 1.58e+06 2.29e+04
Mn-56 0.000+00 1,66e+00 3.12e-01 0.00et+00 1.67¢+00 1.31le+04 1.23e+05
Fe=-55 4.74e+04 2.52e+04 7.77e+03 0.00e+00 0.00e+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 1l.1le+06 3.44e+04
Co~-60 0.00e+00 1.3le+04 2.26e+04 0.00e+00 0.00e+00 7.07e+06 9.62e+0¢
Ni-59 6.14e404 1.73e404 1.05e+04 0.00e+00 O0.00e+00 1.0le+05 2.33e+03
Ni-63 8.21e+05 4.62e¢+04 2.80et04 0.00e+00 0.00e+00 2.75e+05 6.33e+03
Ni-65 2.99e400 2.96e~-01 1.64e-01 0.00e+00 0.00e+00 6.180+03 B,40e+04
Cu-64 0.00e+00 1,99e400 1.07e+00 0.000400 6.03e+400 9.58e+03 3.67e+04
Z2n-65 4.26e404 1.13¢+05 7.03e+04 0.00e+00 7.1de+D4 9.95e+05 1.63c+04
Zn=-69 6.70e-02 9,66e=-02 8.92e¢-03 0.00e+00 5.85e-02 1.42e+03 1.020404
Zn=6%m 1.58e+401 2.6%e+01 3.18e+00 0.00et00 1.56e+01 2.72e+04 1.00e+05
Se~79 0.00e+00 4.55e+03 9.62e+02 0.000+400 6.33e403 5.51e+05 1.27a+04
Br-82 0.00e+00 0.00e+00 2.09e+04 0.00e+00 0,00e+00 ©0.00e+00 O0,00e+00
Br-83 0.,00e400 0.00e+00 4.74e+02 0.00e¢+00 0.00e+00 0.0068+00 0.00e+00
Br-84 0.00e+00 0.00e+00 5.48e+02 0.00e+00 0.00e+00 0.00e+00 0,00e+00
Br-85 0.00e+00 0.00e+00 2.53e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of mrem/yr per uCi/cubic neter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, 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 Thyreid Kidney  Lung GI-LLI
Rb~-B6 0.00e+00 1.98e+05 1.14e+05 0.00e+00 D.008+00 0.00e+00 7.99¢+03
Rb-87 0.00e+00 1.17e+05 S.07e+04 0.00e+00 0.00e+00 0.00e+00 1.10e+03
Rb-88 0.000+00 5.62e¢+02 3,660+02 0.00e+00 0.00e+00 0.00e+00 1.720+01
Rb-89 0.00e+00 23.45¢+02 2.50e+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 2.160+06 1.67e+05
8r-90 3.85e407 0.00e+t00 7.66e+05 0.00e+00 0.00e+00 1l1.48e+07 3.43e+05
Sr-%1 1.21e+02 0,00e0t00 4.59e¢+00 0.00e+00 0.00e+00 5.33e+04 1.74e+05
Sr-92 1,31e+01 0.00e+00 5.250¢-01 0.00e+00 0.00e+00 2.40e+04 2.42e+40S
Y-S0 4.11e403 0,00e+00 1.1le+02 0.006+00 0.00e+00 2.62e1+05 2.68e+05
Y=-91 9.140405 0.00e+00 2.44e+04 0.000+60 0.00e+00 2.63e+06 1.84e+05
Y-91n 5.07e¢=01 0.00e+00 1,84e-02 0.00a+00 0.00e+00 2.8le+03 1.72e+03
Y-92 2.03e+01 0.00e+00 5.81e-01 0.00e+00 0.00e+00 2.3%e+04 2.39e+05
¥~-93 1.86e+02 0.00e+00 5.11e+00 0.00e+00 0.00e+00 7.44e+04 3.88e+05
2r-93 7.66e+05 2.89e+04 2.05e+04 0.00e+00 1.11e+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€.11la+04
2r=97 1.880402 2.72e+401 1.60e+01 0.00e+00 3.88e+01 1.13e405 3.51et+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 B.62e+03 6.14e+05 3.70e+0¢
Nb~97 4.29%0-01 7.70e-02 3.600-02 0.00e+00 B.55e~02 3.42e+03 2.78e+04
Mo-93 0.00e+00 1.3%e+04 5.00e+02 0.00et+00 3.92e+03 6.29e+05 1.40e+04
Mo-99 0.00e+00 1.720+02 4.26e+01 0,000+00 3.92e+02 1.35¢+05 1.27e+05

Tc-101 8.10e-05 6.51le-05 1.08e-03 0.00e+00 1.45e-03 5.85e+02 1.63e+01
Tc-99 4.96e+02 5.51e+D2 1.98e+02 0.00e+00 6.480403 1.25e+06 2.87et04
Tc-95m 1.78e-03 3.48e-03 5.77e-02 0.00e+00 5.07e-02 9.51e+02 4.8le+03

e mw e

Ru-103 2.790403 0.00e+00 1.07e+03 0.00e+00 7.03e+03 6.62e+05 4.48e+04
Ru-105 1.53e+00 0.00e+00 5.55e-01 0.00e+00 1.34e+00 1.5%e+04 9.95e+04
Ru~-106 1.360+405 0.00e+00 1.69e¢404 0.00e+00 1.84e+05 1.430407 4.29c+05

Rh-105 1.45e+01 7.77e+00 6.62e¢+00 0.00e+00 3.10e+01 2.8%e+04 4.92e+04
Pd-107 0.00e+00 9.B0e+02 9.290401 0.00e+00 7.29¢t03 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, R;

Ri factors for Child age group by nuclide,
Naterford Steam Electric Station
Pathway : Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung CI-LLI

Ag=-110n 1.69e+04 21,14e+04 9.14e+03 0.00e+00 2.12e+04 5.48e+06 1.00e+05
Ag-111 6.700+02 2.10e+02 1.39¢+02 0.00e+00 6,33e+02 2.860+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+D5 1.25¢+04 0.00e+00 2.19e+05 2.17e+06 1.84et05
Sn-123 4.77e405 7.920+403 1.55a+04 8.40a+03 0.000+00 3.556+06 1.,50e+05
Sn~-125 1.83e+04 3.68e+02 1.09e+03 3.8le+02 0.00e+00 8.99e+05 2.65e+05
Sn=-126 2.31e+D6 3.85e+04 8.73e+04 1.05e+04 0.00e+00 1.12e+07 6.038+04
Sb-124 5.740+04 7.40e+02 2.00e+04 1.26e+02 0.00e+00 3.24e+06 1,.64e+05
Sb-125 9.840+04 7.58e+02 2,07e+04 9.10e+01 0.00e+00 2.32e+06 4.03e+04
$b-126 6.36e+03 9,.69e+01 2.28e+03 3.70e+01 0.00e+00 21.06e+06 2.10e+05
Sb-127 5.03e+02 7.73e+00 1.74e+02 5.59e+00 0.00e+00 2.268e+405 1.4le+05
Te~-125m 6.73a403 2.33e+03 9.14e+02 1,92e+03 0.00e+00 4.77e+05 3.38et+04
Te-127 2.77e+00 -9.51e-01 6.106-01 1.96e+00 7.07e+00 1.00e+04 5.62e+04
Te~127m 2.49e+04 8.55e+03 3.020+03 6.07¢+03 6.36e+0¢4 1.48e+406 7.14e404
Te-129 9.77e-02 3.50e-02 2,38e-02 7.l4e-02 2.57e~01 2.93e+03 2.55e+04
Te~129m 1.92¢+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 6.596-03 1.70e-02 5.88e-02 2.05e+03 1.33e+03
Te-131m 1.34e+02 5.92¢+01 5.07e+01 9.77e+01 4,00e+02 2.06e+05 3.08e+05
Te-132 4.81e402 2.72e402 2.63e+02 3.17e+02 1,77e+03 3.77e+05 1.38e+0S5
Te~133m 1.08e-01 5.59e-02 5.55e-02 8.58e-02 3.74e~01 5,.92e+403 1.76e+04
Te-134 5,660-02 3.260-02 3.48e-02 4.59%0~02 2.11e-01 4.55e+03 1.80e+03
1-129 3.6Be+04 2.37e¢+04 2,lle+04 1.58e+07 4.00e+04 0.00e+00 7.96e+02
I-130 8.16e+03 1.6de+D4 8.44e+03 1.850+406. 2.45¢+04 0.00e+00 5.11e+03
I-131 4.8le+04 4.8le+04 2.73e+04 1.626+407 7.88e+04 0,00e+00 2.64e+03
I-132 2.12e+03 4.07¢+03 1.88e+03 1.94e+05 6.256+03 0.00e+00 3,.20e+03
I-133 1.66e+04 2.03e+04 7.70e+D3 3.85e+06 3.38e+404 0.00e+00 5.48e+03
I-134 1.17e403 2.160+03 9.95e+02 5.07e+04 3.30e+03 0.00e+00 9.55e+02
I-135 4.92e403 8,73e+03 4.14e+03 7.92e+05 1,.34e+04 0.000+400 4.44e+03
Ca~134 6.510405 1.01e406 2.25e+05 0.000+00 3.30e+05 1.21e+05 3.835e+03
Cs~-134n  2.34e+02 3.30e+02 2.,26e4+02 0.00e+00 1.83e+02 3.0%e+01 2,93e+02

Conversion factors are 4in units of mxam;yr per uCi/cubic meter,
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

R{ factors fer Child age group by nuclide,
Weterford Steam Electric Station
Pathway : Gaseous Release Inhalation Pathway Rl

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ca-135 2.31e+05 1.53e+05 1.65e+04 0.00e+00 5.666104 1.93e+04 86,030+02
Ca-136 6.51e+04 1.71a+05 1.16e+05 0.00e+00 9.550404 1.45e+04 4.18e+03
Cs-137 9.06e+05 8.2%5e+05 1.28e+05 0.00e+00 2.82e+05 1.04e+05 3,62e+03

Cs-138 6.33e+02 0.40e+02 5.55¢402 0.00e+00 6.22e+02 6.8let01 2.70e+02
Cs-139 4.03e+02 4.26e+02 2.15e+02 0.00e+00 3.36e+02 23.46e+01 2.68e-02
Ba-139 1.84e400 9,84e~04 5.36e~02 0.00e+00 B.62e-04 5.77e+03 5.77e+04

Ba-140 7.400+04 6.480401 4.33e+03 0,00e+00 2.11le+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 2.7%e-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 1.9€6e400 4.260-01 0.00e400 0.000+00 1.668+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 3.92e404 1.95e+04 2.90e+03 0.000+00 8.55e+03 5.44e+05 5.66u+04
Ce=143 3.660402 1.99e+02 2.87e401 0.00e+0Q0 8,36e+01 1.15e+05 1.27e+05
Ce-144 6.77e+06 2.120+0€ 3.61le+05 0.00e+00 . 1.17e+06 1.20e+07 3.88e+05

Pr-143 1.85e+04 5.55e+03 9.14e+02 0.00e+00 3.00e403 d¢.33e+05 9.73e+04
Pr-144 $.96e-02 1.85¢~02 3.00e-03 0.00e+00  9.77e~03 1.57e+03 1.97e+02
Nd-147 1.08e+04 B8.73e+03 6.8le+02 0.00e+00 4.81e403 3.28e+05 6.21e+04

Pm~147 1.300+06 9,32e+04 5.03e+04 0,00e+00 1.65e+05 B8.1l4e+D5 2.11e+04
Pm-148 5.96e+03 7.1B8e+02 4.620+02 0.00e+00 1.22e¢+03 4.5%e+05 2.22e+0%5
Pn-14fm 1.22e+05 2.42e+04 2.42e+04 0.00e+D0 3.60e+08 2.12e+06 1.32e+05

Pm=-149 5.44e402 5.77e+01 3.13e401 0.00e+00. 1.02e+02 B.88e+04 1.08e+05
Pm-151 1.32e402 1.60e+01 1.048+01 0.00c+00 2.72e+01 4.59¢+04 9.25e+04
Sm-151 1,16e+06 1.76e405 5.5le+04 0,.00e+00 1.81e+05 5.48e+05 1.27e+04
Sm=-153 2.68e+02 1.67e+02 1.6le+01 0.00e+00 5.07e+01 5.07e*;:- 6.920+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 1,0le+07 9.21e+05 8.40e+05 0.008400 4.030+06 6.14e+06 1.10e+05
Eu-155 2.07e+06 1.50e+05 1.18e+05 0.000+00 5.5%e+05 1.03e+06 1.99e+05
Eu~-156 2,92e404 1.57e+04 3.246+03 0.00e+00 1.01e+04 9.40e8+05 1.57e+405
Th-160 2.00e+03 0.00e+00 3.50e+04 0.00e+00 B.58e+04 1.98e+06 B.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, 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
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 5,8404+01 2.41e+01 3.33e+00 0.00e400 0.00e+00 2.11e+08 9.66e+02
W-185 3.07e¢403 7.70e+02 1.0B8et02 0,0004+00 0.00e+00 6.88e+05 4.1lle+04
w-167 1.63e401 9.66e+00 4.33e+00 0.00e+00 0.00e+00 4.lle+04 9.10e+04
Pp-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.B9%+04 2.09e+03 0.00e+00 2,13e+405 1.37e+07 1.19e+05
Po-210 6.29e¢+06 1.02e+07 1.5le+06 0,.00e+00 3.27e+07 3.88e+08 1.60e+05
Ra=-223 2.8506406 3.2%e+03 S5.70e+05 0.00e+00 8.73e+04 3.14e+08 1.11e+06
Ra~224 3.12e+05 5.660402 6.250+04 D.00e+00 1.50e+04 1.06e+08 1.24e+06
Ra=-225 4.740406 4,22¢+03 9.47e¢+05 0.00e+00 1.12e+05 3.60e+08 1.050+06
Ra-226 8.66e+0B 2.83e+04 7.10e+08 0.00e+00 7.518405 1.44e+409 1.12e+06
Ra-228 5.510+08 1.46e+0¢ 6.22e+08 0.00e+00 3.85e+05 1.99e+09 1.90e+05
Ac=-225 6.70e4+06 6,92e+06 4.48e+05 0.00et00 7.36e+05 2.73e+08 9.88e+05
Ac=-227 1.84e410 2.98e+09 1.14e+09 0.00e+00 6.55e+408 2.97e+09 1.93e+05
Th=-227 3.420+406 4.66e404 9.88e+04 0.00e+00 '2.47e+05 4.66e+08 1,.29%9e+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 1.03e+10 4£.00e+l10 1.85e+05
Th-230 1,22e+10 6.40e+408 3.40e+08 0.00e+00 3.,15e+09 6.84e+09 1.42e+405
Th-232 1.36e+10 5.44e408 4.74¢+06 0.00e+00 2.69%e+09 6.550+09 1.2le+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 3.19+10 1.06e+09 1.27e+09 0.00et00 5.77e+09 7.10e+08 1.6%9e+0S
Pa-233 1,53e404 2.40e+03 2.68e+03 0.00e+00 8.8le+03 3.61a+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.B2e+07 6.55e+08 1,4B8e+05
u-234 1,65¢+08 0,00e+00 1.02e+07 0.00e+00 2.76e+07 6.440+08 1.45e+05
0-235 1.58e408 0.00e+00 9.58e+06 0.00e+00 2.59%e+07 6.03e+08 1.84e+05
U-236 1.50e+408 0.000+00 9.80e+06 0.00e+00 2.65e+07 6.18e+08 1,36e+05
u-237 5.8le+02 0.00e+00 1.54e+02 0.00e+400 1.68e+03 1.26e+05 4.77e+04
u-238 1.512+08 0.00e+00 8.95e+06 0.00e+00 2,42e+07 5.66e+08 1.30e+05
Np-237 1.01e+10 5.99e+09 4.400+08 0.00e+00 2.740+09 6.44¢e+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, 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

" 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 2.3Se+D2 0.00e+00 9.73e+01 5.8le+04 6.40e+04
Pu-238 9.44e+09 5.92et09 4.48e+08 0.00e+00 1.65e+09 2.25e+09 1.72e+0D5
Pu-239 1.03e+10 6.22e+09 4.74e+08 0.00e+00 1.77e+09 2.12e+409 1,57e405
Pu~-240 1,03e+10 6.22e¢+09 4.70e+08 0.00e+00 1.76e+403 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+409 5.99e+09 4.55e+408 0.00e+00 1.700+09 2.04e409 1.54e+05
Pu-244 1.12e410 6.84e+09 5.22e+08 0.00e+00 1.95e+09 2.33e+09 2.29a+05
Am-241 1.10e+10 6.81e+09 4.59%+08 0.00e+00 2.82e+09 7.47e+08 1.75e+0S

Am-242m 1.14e+10 6.51e+09 4.70e+08 0,00e+00 2.85e¢+09 3.01e+08 2.21e+0S
Am-243 1.09e410 6.59%e+09 4.44e+08 0.00e+00 2.75e+09 7.10e+08 2,05et05
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 8.586409 5.25e+09 3.68e+08 0.00e+00 1.3Be+09 7.77e+08 1.B84e+05
Cm-244 7.18e+409 4.37e+09 3.07e+08 0©.00e+00 1.13e+09 7.47e+08 1.78e+05
Cm-245 1.13e¢+10 6.Ble+t09 4.74e+0B 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+00 1.86e+05 7.36e+08 1.63e+05
Cr~-247 1.09e¢+10 6.73e409 4.6€6et08 0,00e+00 1.83e+09 7.22¢+08 2.15e+05
Cm-248 9.06e+10 5.55e+10 3.85e+09 0.00e+00 1.51le+10 5.96e+09 3.46e+06

Ct£-252 8.07e+05 0.00e+00 3.45e+08 0.00e+00 0.00e+00 2.45e+09 6.81le+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, R;

Ri factors for Infant age group by nuclide,
Waterford Steam Electric Station
Pathway : Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Converaion Factors
Bone Liver T. Body Thyroid Kidney Lung GI~-LLI
ﬁ-B 0.00e+00 3.6B8@+02 3.6Be+02 3,68e+02 3.60e+02 3.6Be+02 3,6B8e+02
Be-10 1.33e+06 1.75e+405 3.71e+04 0.006+00 0.00e+00 2.09e+06 2.42e+04
Cc-14 2.65e404 5.31403 5.31le+03 5,31et03 5.31e+03 5.31e+03 5.31e+03
N-13 6.15¢+01 6.15e+01 6.1S5e+01 6.15e+01 6,15e+01 6.15e+01 6.15e+01
F-18 5.49e+03 0.00e+00 4.66e+02 0.00a+00 0.00e+00 0.00e+00 8.54e+02
Na-22 1.03¢+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e405
Na-24 1.06e+404 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06a+04
P-32 2.03e+06 1.12e+05 7.74e+04 0.00e+00 0.00e+00 0©.008+00 1.6le+04
Ca-41 1.05e¢+05 0.00e+00 1.1¢e+04 0,00e+00 0.00e+00 9.72e¢+07 4.14e+02
Sc-46 5.25e4¢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 B,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 8.6%+04 1.0%e+03
Fe-59 1.36et04 2.35e+04 9.48e0t03 0.00e+00 0.00e+00 1.02e+06 2.48e+04
Co=-57 0.00e+00 6.5le+02 6.41e402 0.00e+00 0.00e+00 3.79e+05 4.06e+03
Co-58 0.00e+00 1l.22e+03 1.82e+03 0.00e+00 0.00e+00 7.77e+05 1.11e+404
Co-60 0.00e+00 8.02e¢+03 1.18e+04 0.00e+00 O0.00e+00 4.51e+06 3.15e+04
Ni-59 2.53e+04 7.62e+03 4.34e403 0.000+00 0.00e+00 7.67e+0¢4 B.88e+02
Ni-63 3.3%9e+05 2.04e+04 1.166+04 0.00e+00 0.00e+00 2.09e+05 2.42e+03
Ni-€5 2.39e+00 2.849-01 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+08
Zn-63 1.93e+04 6.26e404 3.1le+04 0.00e+400 3.25e404 6.47e405 5.14e+04
Zn-69 5.39¢-02 9.67e-02 7.18e-03 0.006+00 4.02e-02 1.47e+03 1,32e+04
Zn-69m 1.260401 2.5Be+01 2.340+00 0.00e+00 1.04e+01 2.67e+04 4.0%e+04
Se-79 0.000+00 3.15e+03 5.8Be+02 0.00e+00 3.46e+03 4.19e+05 4.84e+03
Bxr-§2 0.000+00 0.00e+00 1.33et04 0.00e+00 0.000+00 0.00e+00 0.000+00
Br-83 0.00e+00 0.00e+00 3.81e+02 0.00e+00 0.006+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 4.00e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 2.0de+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.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Releaae'Inha{ation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T, Body Thyroid Kidnay Lung GI~-LLI

Rb-86 0.000+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+404 3.70e+04 0.00e+0D 0.00e+00 0.00e+00 4.19e+02
Rb-88 0.000+00 5.57e+02 2.87e+02 0.00e+00 0.00e+00 0.00e+00 3.3%e+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 1.14e404 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 1.31le+05
Sr-91 9.56e+01 0.00e+00 3.46e+00 0.00e+00 0.00e+00 5.26e+04 7.34e+0¢
Sr-92 1.05e+401 0.00e+00 3.91e-01 0.00e+00 0.00e+00 2.38e+04 1.40e+05
¥-90 3.2%+03 0.00e+00 8.82e+01 0.00e+00 0.00e+00 2.69e+05 1.04e+05
Y-91 5.80e+05 0.00e+00 1.57e+04 0.00e+00 0.00e+00 2.45e+06 7.03e+04
Y-91lm 4.07e-01 0,00e+00 1.3%9a-02 0.006+00 0.00e+00 2,7%e+03 2.35e+03
Y-92 1.64e¢+01 0.00e+400 4.6le-01 0.00e+00 0.00e+00 2,4S5e+04 1.27e+05
¥-93 1.50e+02 0.00e+00 4£.07e+00 0.00e+00 0,.00e+00 7.64e+04 1.67e+05
2r-93 3.140405 1.33e+04 0.65e¢+03 0.00e+00 4.47e+04 1.920#+05 2.07e+03
2r-95 1.15e+05 2.79e+04 - 2.03e+04 0.00e+00 3.l1le+04 1.75e+06 2.17e+04
2r-97 1.50e+02 2.56e+01 1.17e+01 0.00e+00 2.5%e+01 1.10e+05 1.40e+05
Nb~-93m 1.93e+05 5.03e+04 1.6le+Cq4 0,.00e+00 5.15¢+04 2.93e+05 3.46e+0]
Nb-95 1.57e+04 6.43e+03 3.78e+03 0.00e+00 4.72e+403 d(.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 2.69%e+04
Mo-93 0.00e+00 9.04e+03 3.1le+02 0.000+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
Te-101 6.5le~05 B8.23e-05 86.12e-04 0.00e+00 9.79e-04 S5.84e+02 8.44e+02
Tc-99 2.93e+02 3.,75e+02 1.24e+02 0.00e+00 3.49e+03 9.48e+05 1.09u+04
Tc=-9%m 1.40e-03 2.88e-03 3.72e-02 0.00e+00 3.11e-02 8.11e+02 2.03e+03
Ru-103 2.020+03 0.00e+00 6,79e+02 0.00a+00 4.240403 5.52e+05 1.61;:6;
Ru-105 1.22e¢+00 0.00e+00 4.10e-01 0.00e¢t00 8,99e-01 1.57e+04 4.84e+04
Ru-106 8.68e+04 0.00e+00 1.09e+04 0.00et00 1.07e+05 1.16e+07 1.64e+05S
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 6.8%e+02 5.75a+01 0.006+400 3.85¢+03 6.88e+04 1.03e+03
Pd-109 0.00e+00 5.49¢+00 1.47e¢+00 0.00e+00 1.,79%e+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, R|

Ri factors for Infant age group by nuclide,
Waterford Steam Electric Station
Pathway : Gaseocus Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Ag-110m 5.98e+03 7.22e+03 5.00e+03 0.00e+00 1.09e+04 3.67e+06 3.30e+C4
Ag-~111 5.256402 2.03e402 1.08e+02 0.00e+00 4¢.27e+02 2.88e+05 4.23e+04
Cd-113m 0.00e+00 9.34e+05 3.70e+04 0.00e+00 8.120+05 1.96e+06 2.31e+04
Cd-115m 0.00e+00 2,42e405 8.67e+03 0.00e+00 1.32e+05 2.06e+06 7.03e+04
Sn-123 2.93e+D05 5.B9e+03 1.02e+04 5.98e+03 0.008+00 3.11e+06 5.71e+04
8n~-125 1.41e+04 3.51e+02 6.40ct02 3.46e+02 0.00e+00 9.00e+05 1,.02e+05
8Sn-126 1.16e+06 2.02e+04 4.93e+04 5.386+03 0.00e+00 6.90e+06 2.3le+0¢
Sb-124 3.79e+04 5.56e+02 1.20e+04 1.01e+02 0.00e+00 2.65e406 S.9le+D4
Eb-125 S.17e404 4.77e+02 1.0%9e+04 6.23e+01 0.00e+00 1.64e+06 1.47e+04
Sb-126 4.310403 8.41e401 1.55e+03 3.29%e+01 0.00e+N0 9.63e+05 7T.46e104
8b-127 3.95e+402 7.06e+00 1.23e+02 5.04e+00 0.00e+00 2,16e+05 5.29e+04
Te-125m 4.76e8+03 1.99e+403 6.58e+02 1.62e+03 0.00e+00 4.476+405 1.29e+C4
Te-127 2.23e+00 5.53e-01 4.89e~01 1.85e+00 4.86e+00 1.03e+04 2.44e+04
Te=127m 1.67e+04 ©6.900403 2.07e+03 4.87e+03 3.75e+0§ 1.3letd6 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 1.42e+04 6.09e+03 2.23e+03 5.47e+03 3.18e+04 1.68e+06 6.90e104
Te-131 1.74e~02 B.22e-03 5.00e~03 1.58e-02 3.9%e-02 2.06e+03 8§.22e+03
Te-131m 1,07e+02 5.50e+01 3.63e+01 B8.93e+01 2.65e+02 1.99e+05 1.18e+05
* Te=132 3.72e¢+02 2,37e+02 1.76e+02 2,79e¢1+02 1.03e+03 3.400405 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 4.4%5e-02 2.66e-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 2.630+04 0.006+00 2.97a+02
I-130 6.36e4+03 1.39e+04 5.57e+03 1.60e+06 1.53e+04 0.00e+00 1.99e+03
I-131 3.79e+04 4.44e+04 1.96e+04 1.48e+07 5.18e+04 0.00e400 1.06e+03
I-132 1.69¢+03 3.54e+03 1.26e+03 1.69%+05 3.95e+03 0.00e+00 1.903:03
I-133 1.32e+04 1.92e+04 5.60e+03 3.56e+D6 2.24e+04 0.00e+00 2,16e+03
I-134 9.21e+02 1.8B8et03 6.65e+02 4.45e+04 2.09e+03 0.00e+00 1,.29e+03
I-135 3.86e+03 7.60e+D3 2.770+03 6.960405 8.47e+03 0.00e+00 1.83e+03
Ca-134 3.96e+05 7.03ae+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 1.19+02 2.80e+01 1.62e+02

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, R;

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 6.620+03 0.00e+00 3.6le+04 1.41e+04 3.05e+02
Cs-136 4.830404 1.35e+405 5.296+04 0.00e+00 5,64e+04 1.18e+04 1.43e+03
Cs-137 5.4%e+05 6.12e+05 4.556+04 0.00e+00 1.72e+05 7.13e+404 1.33e+03
Cs-130 5.0564¢02 7.8le+02 3.98e+02 0.00e+00 4.10e+02 6.54e+01 B8.76e+02
Cs=~139 3.25e+02 4.24e+02 1.71e+02 0.00e+00 2.31e+02 3.54e+01 11,86e+01
Ba~1395 1.48e+400 9.84e-04 4.30e-02 0,00e+00 5.92e-04 5.95e+03 5.10e+0¢
Ba-140 5.60e+04 S5.600401 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 1.56e-03 0.00e+00 1.90e-05 1.55e+03 6.93e+02
La-140 5.05¢402 2.00e+02 5.,15e+01 0.00e+400 0.00e+00 1.68e6+05 B.48e+04
La-141 €.79e+00 1.96e+00 3.43e-01 0.00e+00 0.00e+00 1.71e+04 8.234e+0d
La-142 1.03e400 3.77e-01 9.04e-02 0.00e+00 0.0De+00 B.22e+03 5.95e+04
Ce-141 2.77a+04 1.67e404 1.99e+403 0.00e+00 5.25e+03 5.17e+05 2.16e+04
Ce-143 2.93e+402 1.93e402 2.21e+01 0.00e+00 S5.64e+401 11.1€6e:05 4.97e+04
Ce-144 3.1%e4+06 1.21e+06 1.76e+05 0.000+400 5,30e+05 9.84e+06 1,48e+05
Pr=143 1.40e+04 5.24e+03 6.99e402 0.00e+00 1.970+03 4.33e+05 3.72e+04:
Pr-144 4.79e-02 1.85e¢-02 2.41e-03 0.00e+00 6.720-03 1.618+03 4.28e+03
Nd=-147 7.94e+403 B.13e+03 5.00e+02 0.00e+00 3.15e+03 3.22e+05 3.12e+04
Pm-147 5.470+05 4.30e+04 2.168e+04 0.000+00 6.90e+04 6.37e405 8.05e+03
Pn~-148 4.600403 6.75e+02 3.42e+02 0.00e+00 8.060+02 4.48e+05 B,.46e+04
Pm-148m  7,00e+04 1.74e+04 1.39%e+04 0.00e+00 2.03e+04 1.710+06 4.72e+04
Pm-149 4.34e402 5.71e+01 2,.49e+01 0.00e+00 6.94e+01 9.10e+04 4.21e+04
Pm-151 1.05¢+02 1.54e+01 7.77e+00 0.00e+00 1.82e+01 4.556+04 3.61c+04
8m-151 4.73e+05 9.03e+04 2.28e+04 0.00e+00 7,3de+04 4.17e+05 4¢.84e+03
Sm=153 2.14e+02 1.65e+02 1.27e+01 0.000+00 3.46e+01 5.1§;+S;--5?§EZ:5;
Eu-152 1.10e+06 2.48Be+05 2.41e+405 0.00e+00 B8.328+05 2.07e¢+06 1.38e+04
Eu~-154 4.14e+06 4.84e+405 3.43e+05 0.00e+00 1.60e+06 4.27e+06 3.9Bae+04
Eu-155 0.36e+05 B.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+D5 5.B80e+04
Tb~-160 1.57e+0S ©.00e+00 1.96e+04 0.00e+00 4.40e+04 1.55e+05 3,00e+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, R;

Ry 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 0.00a+00 5.91e+05 2.87e+06 2.31le+04
wW-181 6.80e+0]1 2.04e+01 2.34e+00 0.00e+00 0.00e+00 1.860+04 3.68e+02
wW-185 2.20e403 6.76e102 7.8le+01 0.00e+00 0.00e+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 2.83e407 4.80e+06 0.00e+00 9.59%e+07 2.46e+08 2.20e+03
Bi-210 2,880+403 1.86e+04 1.65e¢+03 0.00e+00 1.44e+05 1.39e+07 4.58e+04

Po-210 4.17e+06 7.880+06 9.97e+05 0.00e+00 1.82e+07 3.36e+08 6.10e+04

Ra-223 2.18e406 3.16et03 4.37e+05 0.00e+00 5.62e+04 3.15e+08 4.26e+05
Ra-224 2.490+05 5.60e+02 4.96e¢t04 0.00e+00 1.02e+04 1.1le+08 4,79%e+05

Ra-225 3.60e406 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-226 2.24e408 1.07e+404 2.52e+08 0.00e+00 2.14e+05 1.53e+09 7.27e+04

Ac-225 5.17e+06 6.61le+06 3.47e+05 0,00e+00 4.8%e+05 2.74e+08 3,79%e+05
Ac-227 7.41e403 1.23e+09 4.59%e+08 0,00e+00 2.60e+08 2.27e+09 7.38e+04
Th=-227 2.55e406 4.240404 7.34e+04 0.00et00 1.358e+03 4.58e+C8 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 8.32¢+08 5.33e+08 0,00e+00 1.30e+09 1.78e+10 7.03e+04
Th-230 4.840+09 2.51e+08 1.35e+08 0.00e+00 1.23e+09 3.05e+03 5.42e+04

Th-232 5.40¢409 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 4.20e0+08 5.07e+08 0.008+00 2.27e+09 5.39e408 6.45e+04

Pa-~233 9.58e+03 1.85e+03 1.67e+03 d.OOe+00 $.15a+03 3.07e+05 1.27e+04¢

U-232 3.60e+08 0.00e+00 2.98e+07 0.00e+00 3.36a+07 2.0%+09 6.10e+04
U-233 7.620407 0.00e40C 5.36e+06 0.00e+00 1.53e+07 4.98e+08 5.64e+04
U-234 7.318+07 0.00e+00 5.25e+06 0.00e+00 1.50e+07 4.8%e+08 5.539:6;
U-235 7.01e+07 0.000+00 4.93e+06 0.00e+00 1.4let07 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 4.55€402 * 0.00e+00 1.21e+02 0.00e+00 1.13e+03 1.286+05 1.83e+04
0-238 6.71e+07 0.00e+00 4.6le+06 0.00e+00 1.32e+07 4.28e+08 4.96e+04

Np-237 4.03e+09 2.3%e+09 1.76e+08 0.00e+00 1,08e+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, R;

Ri factors for Infant age group by nuclide.
Yatexrford Steam Electric Station
Pathway : Gaseous Releaag Inhalation Pathway Ri

Ruclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid KXidney Lung GI~Ll1

Np-238 3.74e+t03 8.47e+02 5.82e+01 0,00e+00 2.064+02 1.29%e+05 3.6le+0§
Np-239 3.71et02 2.9680+02 1.88e+01 0.00e+00 6.62a+01 5.55e¢+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 4.100409 2.46e+09 1.68e+0B 0.00e+00 6.93e+08 1,19e+409 5.99e+04
Pu-240 4.10e+09 2.45e+09 1.8B8e+08B 0.00a+00 6.92e+08 1.19e+09 6.10e+04
Pu~-241 1.18e+408 2,59e+07 4.35e+06 0.00e+00 1.6le+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+03 5.88e+04
Pu-244 4.440408 2.72e+09 2.07e+08 0.00e+00 7.640+08 1.31e+09 8.76e+04
Am-241 4.41e409 2,736+09 1.830+08 ' 0.00e+00 1.119+09 5,68e+08 6.69%e+04
Am=242m 4,550+409 2.60e+09 1.89e+08 0.00e+00 1.12e¢+09 2.30e+08 8.41e+04¢
Am~-243 4.34e4+09 2.63e+09 1.76e¢08 0.00e400 1.08et03 5.39+08 7.848+04
Cm-242 1.79o+0@' 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+409 1.48Be+08 0.000+00 5.47e+08 5.9{e+08 7.03e+04
Cm=-244 2.90e409 1.78e+09 1.24e408 0,.00e+00 4.49e+08B 5.71e+08 6.800+04
Cm=-245 4.510109 2.74e+09 1.90e+08 0.00e+00 7.32e+0B 5.49e+08 6.34et04
Cm-246 4.480+09 2.74e+09 1.90e+08 0.00e+00 7.32e+08 5.59e+08 6€.23e+0¢
Cm-~247 4.35e+409 2.70e+09 1.860¢+08 0.000+00 7.21e408 5.49e+08 B8.19e+04
Cm-248 3.61le+l0 2.23e+10 1.54e+09 0.00e+00 5.94e+09 4£.52e+09 1.32e+06
C£-252 3.32e409 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 neter.
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ry 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 0.000+400
Be-10 0.00e+00 0.C0a+00
Cc-14 0.00e+00 0.00e+00
N-13 4.02e+04 4.660+04
F-18 3.96e+05 4,66e+05
Na=-22 1l.14e+10. 1.28e+10
Na-2¢ 1.1%e+07 1.3%e+07
p~32 0.00e+00 0.00e+00
Ca-41 9.89e+09 1.16e+410
8c-46 8.33e+08 9.61le+08
Cr-51 4.660406 5.510+406
Mn-54 1.3%+08 1.63e+09
Mn=-56 9,02e405 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 3.79%+08 4.44a+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+405 3.45e405
Cu-64 6.07e+05 6.88e+05
Zn-65 7.47¢408 B.59e+08
Zn-69 0.00e+0C 0.00e+00
Zn-69m 1,27e+06 1.4%e+06
Se-79% 0.00e+00 0,00e+00
Br-82 2.13a+D7 2.47e+07
Br-83 4.87e+03 7.08e+03
Br-84 2,030405 2.360t05
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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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for all age groups by nuclide.
WNaterford Steam Electric Station
Pathway : Gaseoua Release Ground Plane Exposure Pathway Ri .

Nuclide Ozgan Dose Conversion Factors
T. Body Skin
Rb-86 8.99e+06 1.03e+07
Rb-87 0.00e+00 0.00e+00
Rb-68 3.31e+04 3.70e+04
Rb-89 1.23e+D5 1.48et05
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 B8.63e+05
¥-950 4.49e+03 5.3le+03
¥-91 1.07¢+06 1.21e+06
Y-91m 1.00e+05 1,16e+05
Y-92 1.80e+05 2.14e+05
Y-93 1.83e+05 2.51e+05
Zr-83 0.00e+00 0,00e+00
2r-95 2.45e¢+08 2.84e+08
2r-9%7 2.96e+06 3.44e+06
Nb-93m 1.66e+06 2.03e+08
Nb-95 1.37e+08 1.61e+408
Nb-97 1.80e+05 2.12e+05
Mo-93 6.63e+07 2.70e+09
Mo=-99 3.99e406 4,63e+406
Te-101 2.04e+04 2.26e+04
Tc=-99 0.00e+00 0.00e+00
Tc-59m 1.84e405 2.11e+05
Ru-103 1.08e+408 1.,26e+08 .
Ru-105 6.36e405 -7.21e+05
Ru-106 4.22e+08 5.070+08
Rh-105 7.42e+05 B8.65e+05
Pd=-107 0.00a+00 0.00e+00
Pd-109 1.500+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, R;

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=-110m 3.44e409 4.0le+09
Ag-111 1.02e+06  1.20e+06
Cd-113m 4.77e+06 5.39e+06

Cd-115m 0.00e+00 0.00e+00
8n-123 0.00e+00 6.37e+09
5n-125 4.19e+06 4.85e+06
Sn-126 2.6le+l0 2.90e+10
Sb-124 5.9804+08 6.90e+08
S$b-125 2.340409 2.64e409

Sb-126 8.50e+07 9.55e+07
Sb-127 1.69e+07 1.85e+07
Te~125m 1.55e¢+06 2.13e+06

Tae-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-121 2.92e+04 3.45e+07
Te-131m 8.03e406 9.46e+06
Te-~132 4.23e+06 4.98e+06
Te=133m ¢.41e+05 5.00e+05
Te-134 2.22u+04 2.6Ge+04

I-129 1.31e+08 2.18e+09
I-130 5.51et06 6.69e+06
I-131 1.72e+07 2.0%e+07
I-132 1.25e+0€6 1.46e+06
I-133 2.45¢+06 2.98e+06
I-134 4.47e4+05 5.30e+05
I-135 2.53e+06 2,.95e+06

Cs~-134 6.86e+09 8.00e+09
Ca=-134m 5.73e+04 ©6.74e+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, R;

Ri factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Rslease Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors
T. Body Skin

Cs-135 0.00e+00 0,00e+00
Cs-136 1.5le+08 1.71et¢08
Cs-137 1.03e+10 1.20e+l0
Cs-138 3.59e+405 4.10e+05S
Cs~-139 3.140404 3.59a+04
Ba-139 1.06e+05 1.19e+05
Ba-140 2.05e407 2.35e+07
Ba-141 4.17e404 4.75e+04
Ba-142 4.49e404 5.11e+0d
La-140 1.92e+07 2.18e+07
La-141 3.13e+04 3.50e+04
la-142 7.60e+05 9.,1le+05
Ce-141 1.37¢+07 1.54e+07
Ce-143 2.31e+t06 2.63e+06
Ca=-144 6.95e+07 8.04e+07
Pr-143 0.00e+00 0.00e+00
Pr-144 1.83e+03 2.1lle+03
Nd-147 8.3%e¢406 1.0le+07
Pm-147 0.00e+00 0.00e+00
Pm-148 1.8%e+07 2.16e+07
Pm~-148m 4.45e408 2.58e+09
Pm-149 4.22e+04 4.90et04
Pm-151 1.98e+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 1.65%e+10
Eu-154 2,19 +10 2.53e+10
Eu-155% 1.91e+08 2.17e+08
~Eu-156 8.83e+07 1.0le+08
Tb-160 4.74e408 5.51e408

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, R;

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 2.89%e+10
w-181 1.946+05 2.59a+405
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 5.70e403 €.54e+03
Ra-223 1.318407 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 1.61le+1l0 1.88e+10
Ac=225 1.22e407 1.38e+07
Ac-227 4.61e+09 5.54e0+09
Th=-227 7.21e2406 B.91e+06
Th-228 4.72e+409 5.31e+09
Th-229% 6.38e+09 7.83e+09
Th-230 1.89¢+10 2.18e+10
Th-232 8.70e+09 1.16e+10
Th~-234 2.03e+06 2.39%e+06
Pa-231 6.38e+09 7.83e+09
Pa-233 2.72e407 3.14e+07
U-232 7.000+06 7.27e+07
U-233 6.67e+09 6.12e+09
U-234 1.830+06 4.6le+08
0-235 9.28e+09 1.16e+10
U-236 6.09e+04 5.22e+07
U-237 5.16e+06 6.71e+06
u-238 3.190+08 4.35e+00
Np-237 4.060+09 4.640+09

Conversion factors are in units of square meter-mrem/yr per uCi/sec,

UNT-005-014 Revision 7

100

Attachment 7.6 (5 of 6)




GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Rl 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 4.540+06 5.19e+06
Np-239 1.71e+06 1.98e+06
Pu-238 3.56e+06 4.92e+07
Pu-239 2.2%+06 2.23e+07
pu-240 3.77e¢+06 5.22e+07
Pu-241 9.6604+06 1.43e+07
Pu-242 3.19e+06 4.64e407
Pu~244 2.60e+409 2.79e+09
Am-241 1.98e+08 2.86e0+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 6.40a+06 3.97e+07
Cm-~-245 2.75e+09 3.48e+09
Ccm-246 2.90e+06 4.350+07
Cnm-247 6.38e+09 7.54e+09
Cm-248 1.986+10 1.52e+10
cf£-252

4.46e+10

§.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, R;

Ri factors for Adult age group by nuclids.
Waterford Steam Electric Station
Pathway : Gaseous Release Cow'’s Milk Pathway Ri

Nuclide Organ Dose Conversion Factozs
Bone Liver T. Body Thyroid K;dney 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 2.460+06 3.,79e+05 6.14e404 0.00e+00 2.87e6+05 0.00e+00 2.07e+07
C-14 2.63e+08 5,27e+07 5.27e+07 5.27e+07 5.276+07 5.27e+07 5.27e+07
N-13 C.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+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 5.29¢+09 5.29e+09 5.2%e+09 5.2%e+09 5.29e+09 5.29%e+09 5,29e+09
Na-24 2.44e4+06 2.44e+06 2,44e406 2.440+06 2.440+06 2.44e+06 2.44e+06
P-32 1.71e+10 1.06e+08 6.61e+08 0.00e+00 0.00e+00 0,00e+00 1.52e+09
Ca-41 1.140+10 0.000+00 1.240+09 0.00e+00 0.00e+00 0.00e+00 1.14e+07
Sc-46 1.79¢+02 3.48e+402 1.01e+02 0.00e+00 3.25e402 0.00e+00 1.70e+06
Cr-51 0.00e+00 0.00e+00 2.86e+04 1.71e+04 6.30e+03 3.7%e+04 7.19%e+06
Mn=-54 0.00e+00 8.4le+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 0.00e400 5.27e-03 0.00e+00 1.33e-01
Fe-55 2.51e+407 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+407 0.00e+00 0.00e+00 1.956+07 2.33e+08
Co=-57 0.000+00 1.26e+06 2.13e406 0.00e+00 0.000e+00 0.00e+00 3.25e+07
Co~-58 0.0080400 4.71e+06 1.06e+07 0.00e+00 O0.00e+00 0.00e+00 9.55e107
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+408 8.44e+07 0.00e+00 0,000+00 0.00e+00 3.57e+07
Ni-63 6.73e+09 4.66e+08 2.26e+08 0.00a+00 0.00e+00 0.00e+00 9.73¢+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+404 0.00e+00 2.04e+06
Zn-65 1.37e+09 4.37e409 1.97e+09 0.00e+00 2.92e+09 0.00e+00 2.75e+09
Zn-69 2.1Be-12 4.17e-12 2.90e-13 0.00e+0D 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 1.870+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 0.000+00 9.87e-02 0.00e+00 0.00e+00 0.00e+00 1.420-0;
Br-84 0.00e+00 0.000+00 1.73e-23 0.00e+400 0.00e+00 0.00e+00 1, 36e-28
Br-85 0.00e+00 0.00e+00 0.00a+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uZi/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, R;

Ri factors for Rdult age group by nuclide.
Naterford Steam Electric Station
Pathway : Gaseous Release Cow's Milk Pathway Ri

Pd-109

- Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Rb-86 0.00e400 2.59e+05 1.21e+09 0.00e+00 0.00e+00 0.00e+00 5.12e+08
Rb=-87 0.000400 2.850+09 9.92e+08 0.00e+00 0.00e+00 0.00e+00 1.34e+08
Rb-88 0.00e+00 0.00e400 0.00e+00 0.00a+00 0.000+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
8r-89 1.45e+09 0.00e+00 4.l6e+07 0,00e+00 0.00e+00 0.00e+00 2,33e+08
Sr-90 5.38e+10 0.00e+00 1.08e8409 0.00e+00 0.00e+00 0.00e+00 1,35e+09
Sr-91 2.90e404 0.00e+00 1.17¢+03 0.00e+00 0.00e+00 0.00e+00 1.38e+05
Sr-92 4.95e-01 0,00e+00 2.14e-02 0.00et00 0.00e+00 0.00e+00 9.Ble+00
Y-50 7.09a+01 0.00e+00 1.90e+00 0.00e+400 0.00e+00 0,.00e+00 7.52e+05
Y-91 8.59e¢+03 0.00e+00 2.30e+02 0.00e+00 0.00e+00 O©0.00e+00 4.73e+06
Y-91im 6.27e-20 0.00e+00 2,43e-21 0.00e+00 0.00e+00 0.00e+00 1.84e-19
Y-92 5.64e-05 0.00e+00 1,65e¢-06 0.00e+00 0.00e400 0.00e+00 9.88e-01
¥-93 2.24e-01 0.00e+00 6.19%e-03 0.00e+00 0.00e+00 0.00e+00 7.1le+03
2r-93 1.62e+03 9.0de+01 4.21e+01 0.00e+00 3.43e+02 0.00e+00 9,.39%e+04
2r-95 9.43e+02 3.03e+02 2.05e+02 0.000+00 4,75e+02 0.00e+00 9,.59e+05
Zr-97 4.340-01 8.76e-02 4.01e-02 O0.00e+00 1.32e-01 0.00e+00 2.71e+04
Nb-~93m 4.91e+05 1.60e+05 3.95e+04 0.00e+00 1.B4e+05 0.00e+00 7.40e+07
Nb=-95 8.2664+04 4.5%a+04 2.47e+04 0.000400 4.5¢e4+04 0.00e+00 2.79%e+08
Nb-97 6.58e~-12 1.66e-12 6€.07e~13 0.00e+00 1.94e-12 0.00e400 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 2.480+07 4.72e+06 0.00e+00 5.61e+07 0.00e+00. 5.74e+07
Tc-101 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 2,.420+07 3,5%0+07 9,70e+06 0.00e400 4.52e+08 3.05e+06 1.17e+09
Tc=99m 3.34e+00 9.440+00 1.20e+D02 0.00e+00 1.43e+02 4.63e+00 5.59e+03
Ru-103 1.02e+03 0.00e+00 4.39%9e+02 0,00e+00 3.89e+03 0.00e+00 -;.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 2.04e4+04 0.00e+00 2,58e+03 0.00e+00 3,94e+04 0.00e+00 1,32a+06 *
Rh-105 3.46e+05 2.53e+05 1.67e+05 0.00e+00 1.080+06 0.00e+00 4.03e+07
pd-107 0.00e+00 1.14e407 7.26e+05 0.00e+00 1.02e+408 0.000+00 7.04et07

0.00e+00 4.49e+04 1.0le+04 0.00e+00 2.56e+05 0.00e+00 4.98e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all

nuclides except H-3, which ia 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, R;

Ry factors for RAdult aga.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-110m 5.82e+07 5.39e+07 3.20e+07 0.00e+00 1,06e+08 0.00e+00 2.20e+l0
Ag-111 6.47e+06 2.71e406 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 0.009+00 3,24e+06 0.00e+00 2.37e+07
Cd-115m 0.00e4+00 1.26c+06 4.02e+04 0.00e+00 9.99e+05 0.00e+00 5.30e+07
Sn~123 5.36e+08 §6.88e+06 1.31e+07 7.55e¢+06 0.00e+00 0.00e+00 1.09%e+09
Sn-125 5.600407 1.140+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,.64e407 9.51e+06 0.002+¢00 0,.00e+00 4.6%e+08
Sb-124 2.570407 4¢.86e+05 1.02e+07 6.24e+0&4 0.00e+00 2.00e+07 7.31le+08
8b-12% 2.04e+07 2.28e+05 d.86e+06 2.08e+404 0.00e+00 1,.58e+07 2.25e+08
Shb-126 5.63e+06 1.15e+05 2.03e+06 3.45e+04 0.00e+00 3.45e+06 4.60e+08
Sb-127 4.53e+D05 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 4.90et06 6,63e+07 0,.00e+00 6,.50e+07
Te-127 6.56e+02 2.35e+02 1.42e+402 4.86e+02 2.67e+03 0.00e+00 5,17e+04
Te-127m 4.58e+07 1.64e+07 5.58e+406 1.17e407 1.8€e+08 0.00e+00 1.53e+08
Te~-129 2.920~10 1.10e-10 7.1le-11 2.24e-10 1.23e-09 0.00e+00 2.20e-10
Te=129m 6.028+07 2,25e+07 9.53e¢+06 2,07a+07 2.51e+08 0.00e+00 3.03ae+08
Te-131 3.95¢-33 1.65e~33 1.23e-33 3,25e-33 1.73e-32 0.00e+00 5.60e~34
Te-131m 3.62e+05 1.77e+05 1l.47e+05 2.800+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+0? 0.00e+00 7.35e+07
Te=133m 2.15%e-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 8.22¢-19 5.95e-18 0.00e+00 1.040-21
1-129 7.58e408 6.5le+08 2.14e+09 1.68e+1l2 1.40e+09 0.00e+00 1.03a+08
1-130 4.21e405 1.24e+06 4.90e+05 1.05¢+408 1.94e+06 0.00e+00 1.07e+06
I-131 2.96e+08 4.24e+408 2.43e+08 1,39e+1l 7.26e+08 0.00e+00 1.12e+08
I-132 1.67e=01 4.47e-01 1.56e-01 1.56e+01 7.12e¢-01 0.00c+00 8.39e-0;
I-133 3.88e+06 6.74e+06 2.06e+06 9.91e+408 1.18e+07 0.00e+00 ‘- 6.06e+06
I-134 2.11e~12 5.72e-12 2.050-12 9.82e-11 9.10e-12 0.00e+00 4.99e-15
I-135 1.29e+04 3.38m+04 1.25¢+04 2.23e+06 5.420404 0.00e+00 3.82e+04
Cs-134 5.65e¢+09 1.34e+410 1.10e+10 0.00e+400 4.350+09 1.44e+09 2,35e+08
Cs-134m 1.760-01 3.70e-01 1.8%-01 0.00e+00 2.0le-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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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseocus Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid. Kidney Lung GI~LLI
Cs-135 1.81e409 1.6708+409 7.410+08 0.006+00 6.32¢+408 1.89e+08 3.90e+07
Cs-136 2.63¢408 1.04a+09 7.48et08 0.00e+00 5.78e+08 7.93e+07 1.18e+08
Cs-137 7.38e+09 1.01le+10 6.61e+09 0.006+00 3,43e+09 1,14e+09 1,95e+08
Cs-138 9.72e¢-24 1.920-23 9.50e-24 0.00e+00 1l1l.4le-23 1.39e-24 8.1Be-29
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 4.54e¢-08 3.2de-11 1.33e-09 0.00e+00 3.03e-11 1.64e-11 B.06e-08
Ba-140 2.6904+07 3.38e+04 1.76¢+06 0.000+400 1.15e+04 1.93e+04 5.54e+07
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00etQ0 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 4.520+400 2.28e400 6.0l1e-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 1.1lle+00
La-142 1.90e-11 B8.66e-12 2,l6e-12 0.00e+00 0.00e400 0.00e+00 6.32e-08
Ce-141 4,84e¢403 3,280+03 3.72e+02 0.00e+00 1.52¢403 0.00e+00 1.25e+07
Ce-143 4.16e+01 3.08e+04 3.40e+00 0.00e+00 1.35¢+01 0.00et00 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 3.666+01 0,00e+00 6.92e+05
Pr-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.00e+00
Nd-147 9.426+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 1,09¢+02 0.000+00 5.106+02 0.00e+00 3.40¢+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-146n 8.57a+02 2.22e+02 1.70e+402 0.00e+00 3.35e+02 0.00e+00 1.88e+06
Pr~-149 4.280+00 6.05e-01 2.47e-01 0.00e+00 1.14e+00 0.00e+00 1.13e+05
Pm-151 6.47¢-01 1.09e-01 5.48e-02 0.00e+00 1.94e-01 0.00e+00 2.9%0+04
Sm-151 2,67e+03 4.60e+02 1,10e+02 0.00e+00 5.148e+02 0.00e+00 2.03e+05
Sm-153 1.990+00 1.660+00 1.210-01 0.000+00 5.360-01 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 4.6le+02 2.97e+02 0,00e+00 2.13e+03 0.00e+00 3.62e+05
Eu-156 2.52¢+02 1.95e+02 3.14e401 0.00a+00 1.300+02 0.00et00 1.33et06

1.49e+03 0.00e+00 1.86e+02 0.00e+00 6€.16e+02 0.00e+00 1.37e+06

Tb-~160

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 psr uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Gasecus Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversjion Factors
Bone Liver T. Body Thyrolid Kidney Lung GI-LLI
Ho-166m 1.040+04 3.26e+03 2.47¢403 0.00e+00 4.B7e+03 0.00e+00 9.8%a+03
W-181 3.39%e+04 1l.11e+0d 1.18e403 0.00e+00 C.00e+00 O0.00e+00 1.26a+06
W-183% 1.29e+06 4.32e+05 4.54e+04 0.006+00 0.00a+00 0.00e+00 4.5%0+07
w-187 6.520403 5.45e+03 1.91e+03 0.00e+00 0.00e+00 0.00e+00 1,79e406
Ph-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+0S 0.00e+00 2.96e+07 0.00e+00 3.67e+07
Po-2IO 7.42e408 1.56e+09 1.7%e+408 0.00e+00 5.250+09 0.00e+00 1.33et08
Ra=-223 1.22e+11 1.880408 2.44e+10 0.00e+00 5.33e+09 0.00e+00 7.89e+09
Ra-224 1.41¢+410 3.42e+407 2.83e+09 0.00e+00 9.65e+08 0.00e+400 2.98e+09
Ra=-225 1.90e+11 2.25e408 3.79%e+10 0.00e+00 6.3%9e+09 0.00e+00 8.85e+09
Ra-226 1.687e+13 '3.550408 l1.36e+13 0.00e+00 1.0le+l0 0.00e+00 2.05e+10
Ra-228 6.87e+12 1.91e408 7.43e+12 0.00e+00 5.42e+09 0.00e+00 3.46e+09
Ac-225 6.17e+04 B.49%e+04 4.150403 0.00e+00 9.67e+03 0.00e+00 S.70e+06
Ac-2217 7.21e+07 9.56e+06 4.28e+06 0.00e+00 3.09%e+06 0.00e+00 3.16e+406
Th=-227 2.800405 5.06e+03 B.06e+03 0.00e+00 2.88e+04 0.00e+00 1.10e+07
Th=-228 1.88e+07 3.16e405 6.35e+05 0.00e+00 1,77e+06 0.00e+00 2.13e+07
Th-229 5.26e408 1.50e+07 8.6%9e+06 0.000+00 7.260+07 0.00e+00 3.02e+06
Th=-230 7.96e407 4.52e+06 2.20e+06 0.00e+00 2.18e+07 0.00e+00 2.33e+06
Th-232 8.89e407 3.86e+06 5.80e+04 0.006+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 1.58e408 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
0-232 1.59e+10 0.00e+400 1.148+09 0.000+00 1.73e+09 0.00e+00 2,.62e+08
U-233 3.37e409 0.00e+00 2.04e+08 0:00e+00 7.840+08 0.00e+00 2.42e408
U-234 3.23e¢+05 0.000+00 2.00e+08 0.00e+00 7.69e+08 0.00e+00 -2.37e+08
U-238 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+409 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+D0 1.99e+07
U-238 2.96e+09 0,00e+00 1.75e+08 0.00e+00  6.766+08 0.00e+00 2.13e+08
Np-237 4.87e¢+07 3.46e+06 2.14e+06 0.09e+00 1.5%9e+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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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
* OTHER THAN NOBLE GASES, R; .

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Gasecus Release Cow's Milk Fathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Np-238 3.62e+01 9.75e-01 $5.630-01 0.00e+00 3.30e+00 0.00e+00 9.06e+04
Np-239 3.686400 3.61e~-01 1.99e-01 0.00e+00C 1.13e+00 0.00e+D0 7.41e+04
Pu-238 9.73e406 1.23e+06 2.64e+05 0.00e+00 1.13e+06 0.00e+00 1.13e+06
Pu-239 1.12e+407 1.35e+06 2.95¢+05 0.00e+00 1.25e+06 0.00e+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¢405 1.15e404 5.12¢+03 0,00e+400 2.360404 O0.00e+00 2.160+04
Pu-242 1.040407 1.30e406 2.848+05 0.00a+400 1.21e+06 0.00e+00 1.0le+06
Pu-244 1.21e4+07 1.49%+06 3.26e+05 0.00e+00 1.38e4+06 0.00e+00 1,506+06
Am=-241 2.8%e+07 2.70e+07 2.07e+0€ 0.00e+t00 1.56e+07 0.00e+00 2.840+06
Am=-242m 2.94e+07 2.56e+07 2.10e+06 0.00e+00 1.36e+07 0.00e+00 3.6le+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 7.27e405 7.73e+405 4.83e+0¢4 0.00e+00 2.19a+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 3.01le+06
Cm-244 1.76e+07 1.650+07 1.1le+06 0.000+00 5,17e¢406 0.00e+00 2,91e+06
Cm-245 3.62e+07 J3.16e+07 2.23e+06 0.00e+00 1.04e+07 0.00e+00 2.720f06
Cm~-246 3.59e¢+07 3.15e+07 2.22e0+06 0.00e+00 ,1-04§+07 0.00e+00 2.67e+06
Cm~247 3.500+07 3.11e+407 2.19e+06 0.00e+00 1.02e¢+07 0.00e+00 3.51e+06
Cm-248 2,91e+408 2.560+08 1.80e+07 0.000+00 B.42e+07 0.008+00 S5.68e+07
Ccf£-252 9.92e+06 0.00e+00 2.39%9e+05 0.00e+00 0.00e+00 0.00e+00 1.05e+07

Conversion factors are in units of square mater-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, R;

Ri factors for Tesn 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-LL1
H-3 0.00e+00 5.668+02 5.66e+02 5.66e+02 5.666+02 5.66e+02 5.66e+02
Be-10 4.47e406 €6,92e+05 1.13e+05 0.00e400 5.29e+05 0,00e+00 2.83e+07
c-14 4.860+08 9.72e+07 9.72e+07 9.72e+07 9.72e¢+07 9.72e+07 8.72e+07
N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00
r-18 8.30e~03 0.00a+00 9.10e-04 0.000+00 0.00e+00 0.00e+00 7.48e~-04
Na-22 9,16040% 9.18e+09 9.18e+09 9,18e+09 9.18e+09 9.18e+09 9,18e+09
Na~-24 £.270406 4.270+06 4.27e406 4.27e+06 4.27e+06 4.27e+06 4,270+06
p-32 3.15e+10 1.950+09 1.22e409 0.00e+00 0.000+00 0.000+00 2.650+09
Ca-41 1.57e+10 0.00e+00 1.70e+09 0.00e+00 0.00e+00 0.00e+00 1.56e+07
Sc-46 3.04e402 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 4.9%+04 2.77e+04 1.09e+04 7.13e404 8.39%e+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 4.45e407 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 0.00e+00 0.00e+00 3.Ble+D?7 2.860+08
Co~-57 0.00e+00 2.24e+06 3.760406 0.006+00. 0.00e+00 0.00e+00 4.19%e+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‘GO 0.00e+00 2.78e+407 6.26e+07 0.00e+00 0.00e+00 0.00e+00 3.62¢+08
Ni-S9 8.82e¢08 3.11e408 1.50e408 0.00e+00 0.00e+00 0©,008+00 4.88e+07
Ni-63 1.18e+l0 8.350+08 4.0le+08 0.00e+00 0.00e+00 0.00e+00 1.33e+08
Ni-65 6.87e-01 08,78e-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 0.00a+00 1.08e+05 0.00e+00 3.30e+06
Zn-65 2,11e+09 7.32e+09 3.41e+09 O0.00e+00 4.68e+09 0,00e+00 3.10e+09
Zn-69 4.0le-12 7.65e-12 5.35e-13 0.00e+00 5.000-12 0.00e+00 1.4le-11
Zn-69m 3.30e405 7.79e+05 7.15¢404 0.00e+00 4.74e+05 0.00e+00 i.zao:a;
Se-79 0.00e+00 1.67e+09 2.81e+08 0.00e+00 2.92e+0%9 0.00e+00 2.56e+08
Br-82 0.00e+00 O0,00e+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 . 0.000+400 0.0Ce+00 0.00e+00
Br-84 0.00e+00 0.00e+00 3.0%9e-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 O0.00e+00 0.00a+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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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ry

Ri factors for Teen age group by nuclide.
¥aterford Steam Electric Station
Pathway : Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factora
Bone Liver T. Body Thyrold Kidney Lung GI-LLI
Rb-86 0.00e400 4.73e8+409 2.22e¢+09 0.00e+00 0.00e+00 0.00e+00 7.00e+08
Rb-87 0.00e+00 5.24e0+09 1.83e+09 0.00e+00° 0,00e+00 0,00e+00 1.83e+08
Rb-88 0.00e+00 O0.00e+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 0.000+00
8r-89 2.67e+09 0.00e+00 7.66e+07 0.000+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 1.66e+09
Sr-9%1 5.33e+04 0.00e+00 2.12e+03 0.00e+00 0.00et00 0.00e+00 2.42e+05
Sr-92 9.07e-01 0.00e+00 3.86e-02 0.00et00 0.00e+00 0.00e+00 2.31e+01
¥-90 1.300402 0.000+00 3.51e+00 0.00e+00 0.00e+00 0.00e+400 1.07e+06
Y-91 1.56e+404 0,00e4+00 4.24e+02 0.00e+00 0.00e+00 0.00e+00 6.4Be+06
Y-91m 1.156e-19 0.00e+00 4.3%-21 0.00e+00 0.00e+00 0.00e+00 S.42e-18
Y-92 1.04e-04 0.00e+00 3.0le-06 0.00e+00 0.00e+00 0.00e+00 2.866+00
Y-93 4.13e-01 0.00e+00 1.13e-02 0.00e+00 0.00e+00 0.00e+00 1.26e+04
2r-93 2.76e+03 1.36e+402 7.43e+01 0.00e+00 4.8le+02 0.00e+00 1.29e+05
2r-95 1.65e+03 5.20e+02 3.58e+02 0.00e+00 7.65a+02 0.00e+00 1.20e+06
2r-97 7.90e~01 1.56e-01 7.20e-02 0.00e+00 2.37e-01 0.00e+00 4.23e+04
Nb=~93m B.55e+05 2.8le+05 7.03e+04 0,00e+00 3,.28e+05 0.00e+00 1.01e+08
Nb-85 1.41e405 7.8le+04 4.30e+04 0.00e+00 7.57e+04 0.00e+00 3.34e+08
Nb=-97 1.20e-11 2.98e-12 1.09e-12 0.00e+00 3.48e-12 0.00e+00 7.1lle-08
Mo~-93 0.00e+00 7.93e408 2.17e+07 0.00e+00 2.27e+08 0.00e+00 9.65e+07
Mo-99 0.00e400 4.47e+07 B.53e+06 0.00e+00 1.02e+08 0.00e+00 8.01le+07
Te~-101 0.00e+00 0.000+00 0.00e+00 0.00e+0C 0.00e+00 0.000+00 0.00e+00
Tc-99 4.46e407 6,.56e+407 1.79%9e+07 0.00e+00 8.33e+408 6.78e+06 1.61e+09
Tc=99m 5.80e+00 1.62e+01 2.10e+02 0.00e+00 2.4le+02 8.97e+00 1.06e+04¢
Ru-103 1.8le+03 0.00e+00 7.74e+02 0.00e+00 6.38e+03 0.006+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 3.75¢+04 0,000+00 4.73e+03 0.00e+00 7.24e+04 0.00e+00 1.80e+06
Rh-105 6.300+05 4.61e+05 3,03e+05 0.000+400 1.96e+06 0.006+00 5.87a+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, R;

Ri factora 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=-110m 9.63e407 9.1le+0?7 5.54e+07 0.000+00 1.74@+08 0.00e+00 2.56e+10
Ag-111 1.19e407 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-1315m 0.00e+00 2.30e+06 7.41a+04 0.00e+00 1.84e+06 0.00e+00 7.27e+07
5n-123 9.88e0+4+08 1.62e407 2.40e+07 1.30e+07 0.00e+00 0.006+00 1.49%e+09
8Sn-125 1.05e408 2.08e+06 4.72e+06 1.64e+06 0.00e+D0 0.00e+00 9.B85e+08
Sn-126  2.89e+09 5.38e+07 B.236407 1.42e+07 0.00e+00 0.00e+00 6.43e+08
Sb-124 4.590+07 B.46e+405 1.79e+07 1.04e+05 0.00e+00 4.0le+07 9,25e+08
8b-125 3.65e4+07 3.99e+05 B8.5%5e+06 3.49e+04 0.00e+00 3.21a+07 2.84e+08
Sb-126 1.00e+07 2.05e+05 3.6le+06 5.66e+04 0.000+00 7.20a+06 5.940+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 3.00e+07 1.080+07 4.02e+06 8.3%+06 0.00e+00 0.00e+00 8.86e+07
Te-127 1.22e+03 4.31e+02 2.6le+02 8.3BetD2 4.92e+03 0.00e400 9.38e+04
Te-127m 8.44e+07 2.99¢4¢07 1.00e4+07 2.0le+07 3.42e+08 0.00e+00 2,10e+08
To-129 5.37¢-10 2.00e-10 1.31e-10 3.84e~-10 2.25e¢-09 0.00e+400 2.94e-09
Te-129m 1.10e408 4.09e+07 1.74e+07 3,.55¢+07 4.6le+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 6.580+05 3J3.15e+05 2.63e+05 4.750+05 3,29e+06 0.00e+00 2.53e+07
Te-132 4.29e406 2.72e+06 2.56e+06 2.87e+06 2.61e+07 0.006+00 8.61e+07
Te~133m 3.958-13 2.24e-13 2.18e-13 3.13e-13 2.22e-12 0.00e+D0 9.07e-13
Ta-134 1.68e-18 1.0Be-18 1,12e-18 1.38e-18 1.03e-17 0.00e+00 6.22e-20
I-129 1.39e¢409 1.17e+09 1.96e+09 1.43e+12 2.10e+09 0.000+00 1.37e+08
I-130 7.41e+05 2.14e+06 B.56e+05 1.75e+08 3.,30e+06 0.00e+00 1.65e+06
I-13 5.37e+08 7.52e+08 4.04e+08 2.20e+ll 1.30e+09 0.00e+00 1.49e+408
1-132 2.96e~01 7.75e-01 2.78e~01 2.61e+01 1.22e+00 0.00e+00 3.,38e-01
I-133 7.08a+406 1.20e+07 3.66e+06 1.68e+09 2,11et07 0.00e+00 9.0%e+06
I-13¢ 3.74e-12 9.92e-12 3,56e-12 1.65e-10 1l.S6e~11 (0.00e+00 1.31e-13
I-135 2.29e+04 5.90e+D4 2.19e+04 3.806+06 9.33e+04 0.00e+00 6.54e+D4
Cs-134 95.81le+09 2.31e+l0 1.07e+10 0.00e+00 7.34e409 2.80e+08 2.87e+08
Ca-134m 3.13e-01 6.49e-01 3.34e-01 0.00e+00 3.61e-01 6.34¢-02 4.32e-01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all

nuclides except R-3, which is in units of mrem/yr per uCi/cubic reter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Teen age group by nuclide.

Waterford Steam Electric Station
Pathway : Gaseocus 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+08 4.21e+08 S.34e+07
Cs-136 {.48e4+08 1.,76a+409 1.18e+09 0.00e+00 9.60e+08 1.51e+08 1.42e+08
Cs-137 1.340+10 1,78e+10 6.20e+09 0.00a400 6.060409 2.35e+09 2.53e+08
Cs-138 1.76e-23 3.38e-23 1.6%e-23 0.00e+00 2.50e-23 -2,910-24 1.54e-26
Cs-~139 0.00e+00 0.00e+00 0.00e+00 0.008400 0.00e+00 0.00e+00 0.00e+00
Ba-139 8.40e-08 5.9le-11 2.45e-09 0.00e+00 5.57e-11 4.07e-11 7.50e-07
Ba-140 4.850407 5.95e¢+04 3.13e+06 0.000+00 2.02e+04 4.00@+04 7.48e+07
Ba-141 0.00e+00 0.006+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 8.11e+400 3,99e+00 1.06e+00 0.00e+00 0.00e+00 0.00e+00 2.29%e+05
La-141 §.528=-05 1.70e~05 2.80e-06 ©€.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 8.88e403 5,93e+03 6.81e+02 0.00e+00 2.79et03 0.00e+400 1.70et07
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 6.58a+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 0.00e+400 6.736+01 0.00e+00 9.55e+05
Pr-144 0.00e+00 0,00e+00 0.00et00 0.00e+00 0.00e+00 0.00+00 0.00e8+00
Nd-147 1.91e+02 1.97e+02 1.1Be+01 0.00e+00 1.26e+02 0.00e+00 7.11e+05
Pm-147 5.15¢+03 4.89%+02 1.,99e+02 0.00e¢+00 9.32e+02 0.00e+00 4.65e+05
Pm-148 1.09e402 1.77e+01 8,.93e+00 0.00e+00 3.20e+01 0.00e+00 1.06e+06
Pm=-14Bm 1.49e+403 3.78e+02 2.96a+02 0.00e+00 5.73e+02 0.00e+00 2.38e+06
Pm-149 7.080400 1.11e+00 4.54e-01 0.00e+00 2,11e+00 0.00e+00 1.63e+05
Pm-151 1.180+00 1,95e-01 9.88e-02 0.00¢+00 3.5le-01 0.00e+00 4.38e+04
Sm-151 4.35e+t03 8.37e402 1,96e+02 0.00e+00 9.17e102 0.00e+00 2.84e+05
Sm-153 3.65e+00 3.02e¢+00 2.22e-01 0.00e+00 9.88e-01 0.000+00 8.53e+04
Eu-152 1.22e+04 2.93e+03 2.58et03 0.00e+00 1.36e+04 0.000+00 1.08e+06
Eu-~-154 3.940+04 5.08e+03 3.58e+03 0.00e+00- 2.27e¢+04 0.00e+00 2.69e+06
Eu-155 8.480+03 8.18e+02 5.07e402 0.00e+00 3.20e+03 0.00e+00 4.65e+06
Eu-156 4.55402 3.41e+02 5.57e¢+01 0.000+00 2.30e+02 0.00e+400 1.74e+06
Th-160 2.65¢+03 0.00e+00 3.31e+02 0.00e+00 1.05e¢+03 0.00e+00 1,72e+06

Conversion faétora 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, R;

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Cow's Milk Pathway Ri

Nuclide Organ Dose Converslon Factors
Bene Liver T. Body Thyroid Kidney Lung GI-LLI
Ho=-166m 1.78e+04 5.480+03 3.97¢+03 0.00e+00 8.03e+03 0.00e+00 1.35e+06
w-181 6.27e¢+04 2.02e+04 2.12e+403 0,00e+00 0,00e+00 0.00e+00 1.72e+06
w-185 2.39e+06 7.86e+05 8.33e+04 0.006+00 0.00e:+00 0.00e+00 6.81e+07
W~-187 1,19e404 9.73e+03 3,41e+03 0.00e+00 0,.00e+00 0.00e+00 2.636406
Pb-210 1.12e+11 3.36e+10 4.33e+09 0.00e+00 1.06e+ll 0.00e+00 1.46e+07
Bi-210 6.57e+05 4,4%e+06 3.76e+05 0.00e+00 5.46e+07 0.00e+00 5.13e+07
Po-210 1.37¢409 2.88e+09 3.3let08 0.00e+400 S.68e¢+409 0.00e+00 1.81e+08
Ra-223 2.25e+11 3,42e+08 4.50e+10 0.00e+00 9,.830+09 0.00e+00 1.09e+10
Ra=-224 2,620+10 6.25e+07 5.22et+09 0.00e+00 1.7%5e+D9 0.00e+00 4&.20e+08
Ra=-225 3.50e+11 4.1lle+08 6.99e+10 0.00e+00 1.18e+10 0.00e+00 1.22a+10
Ra=-226 2.57e413 6.49%e+08 1.91e+l3 0.00e+00 1.85e+410 O0.00e+00 2.80e+l10
Ra~-228 1.08e+13 3.49e+08 1.20e+l1l3 0.00e+00 9.98e+09 0.00e+00 4,74e+09
Ac-225 1.140405 1.55e405 7.63e+03 0.00e+00 1.78e+04 ©0.00e+00 7.89%a+06
Ac-227 1.02e¢408 1.51e+07 6.07e+06 0.00e+00 4,38e+06 0.00e+00 4.32e+06
Th-227 5.16e405 9.27e¢+03 1.4%e+04 0.00e+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 0.00e+00 9.92e+07 0.00e+00 4.13e+06
Th~-230 1,08e+08 6.13e+06 2.99%+06 0.00e+00 2.99e+07 0.00e+00 3.18e+06
Th=232 1.21e+08 S5.24e+06 8,13e404 0.00e+00 2.55e+07 0.00e+00 2.71e+06
Th=-234 . 3.39e+03 1.99%e+02 9.66e+01 0.00e+00 1.13e+03 0.00e+00 3,60a+¢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 4.42e401 3.95e¢+01 0.00e+00 1.67e¢+02 0.00e+00 5.05e+05
U-232 2.94e+10 0.00e+D0 2.10e+09 0.00e+00 3.18e+09 0,00e+D0 3.5Be+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 0.00e+00 1.42e+09 0.00e+00 3,.25e+08
U-235 $.60e+09 0.008+00 3.46e+08 0,00e+00 1.33e+09 0.00e+00 4.13e+08
U-236 5.68e+09 0.000+00 23.54e+08 0.00e+00 1.36e+09 0.00e+00 3.05¢+08
U-237 1.04e+05 0.00e+00 2.77e+04 0.00e+00 4£.28e+05 0.006+00 2.76a+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+D7 4.76e+06 2.92e+06 0,00e+00 2.16e+07 D.000+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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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Teen age group by nuclide.
Waterford Jteam Electric Statlion

Pathway : Gaseous Release Cow's Milk Pathway Ri
Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid .Kidney Lung GI-LLI
Np~23§ 6.65e+01 1.78e+00 1.04e+00 0.00e+00 6.100400 0.00e+00 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 1.34e407 1.71e+06 3,.63e+05 0.00e+00 1,55e¢+06 0.00e+00 1,54e+06
Pu-239 1,53e407 1.085e+06 4.0let05 0.00e+00 1.71e+06 0.00e+00 1.41e+06
Pu-240 1.520+07 1.BS5e+06 4.0le+05 0.00e+00 1.71e+06 0.00e+00 1.43e+06
Pu=241 3.48e+405 1.67e+04 7,340+03 0.00e+00 3.400+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+D7 2.03e+06 4.43e405 0.00e+00 1.88e+06 0.00e+00 2,05e+06
Am=-241 3.54e407 3.72e+07 2.B4e+06 0.00e+00 2.13e+07 0.00e+00 3,89e+06
Am-242m 4.02e¢+07 3.54e+07 2.89%+06 0.00e¢+00 2.14e¢+07 0,00e+00 4.93e+06
An~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+406 1.41e406 8.88e+04 0.00e+00 4.05e+05 0.00e+00 3.62e+06
Crm-243 3.24e407 3.00a+07 2.04e+06 0.000+00 9.51e+06 0.00e+00 4,12e+06
Cm-244 2.51e+07 2.37e+07 1.59%+06 0.00e+00 7.4le+06 0,.00e+00 3,98e+06
Cm-245 4.940407 4.34e4+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 1.42e407 0.00e+00 3.65e+06
Cm-247 4.77e+07 4.27e+407 2.99e+06 0.00e+00 1.40e+07 0.00e+00 4.80e+06
Cnm-248 3.96e408 3,52e408 2.47e+07 0,00e+00 1.15e+08 0.00e+00 7.73e+07
Ct-252 1.70e407 0.00e+400 4.10e+05 0.00e+00 0,008+00 0.00e+0C 1.5%00+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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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R

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
B-2 0.000+00 8.97e+02 B.97e+02 8.97e+02 8.97e+02 8.97e+02 8.97e+02
Be-10 1.11e407 1.29e+06 2.79e+05 0.00e+00 9.13e+405 0.00e+00 2.26e+07
C-14 1.19a409 2.39e408 2.3%9e+08 2.35e+08 2.39¢+08 2.39%9e+08 2.39%¢+08
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 1.97a-02 0.00e+400 1.96e-03 0.00e+00 0.000+400 0.00e+00 5,34e-03
Na-22 1.90e+10 1,.30e+10 1.90e+10 1.90e+10 1.90e+10 1.%0e+10 1.90e+10
Na-24 8.88e+06 8.88e+06 8.88e+406 8.88¢c+06 £.88e+06 8.800406 8.88e+06
P-32 7.78e+10 3.648+409 3.00e+09 O0.00e+00 0,00e+00 0.00e+00 2.15e+09
Ca-41 2.28e+410 0.000400 2.45e+09 0.00e+00 0.00e+00 0.00e+00 1,25e+07
Sc-46 6.83e+02 9.,360+02 3.61e402 0.00e+00 8.29e¢+02 0.00e+00 1.37e+06
Cr-51 0.00e+00 0.0004+00 1.02e¢+05 5.65e+04 1.54e+04 1.03e+05 5,40e+06
Mn-54 0.000400 2.10e+07 5,.590+06 0.00e+00 5.88e+06 0.00e+00 1.76e+07
¥Mn-56 0.00e+00 1.28e~02 2.%0e-03 0.00e+00C 1.55e-02 0.00e+00 1.86e+00
Fe~55 1.12e+08 5.93e+07 1.84e+07 0.00e+00 0.00e+400 3.35e+07 1.10e+07
Fe-59 1.20e+08 1.95e+08 9.69e+07 0.00e+00 0.00e+00 5.€64e107 2.03e+08
Co-57 0.00e+00 3.8406406 7.77e¢+06 0.00e+00 0.00e+00 0.00a+400 3.14e+07.
Co-58 0.00e+00 1.21e+07 3,.7le+07 0.00e+00 0.00e+00 0.00e+00 7.07e+07
Co=-60 0.00e+00 4.32e+07 1.27e+08 0.00e100 0.00et00 0,00e+00 2.39e+08
Ni=-59 2.22e¢+09 5.90e+08 3.76e+08 0.00e400 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 0.00e+00 1.07e+08
Ni-65 1.68e+00 1.58e-01 9.24e-02 0.00e+00 0.00e+00 0.00e+00 1,94e+01
Cu-64 0.00e+00 7.,49e+04 4.52e+04 0,00e+00  1,.81e+05 0.00e+00 3.5le+06
‘Zn-65 4.13e409 1.10e+l0 6.85e+09 0.00e+00 6.94e+09 0.00e+00 1.93e+09
2n-69 9.676-12 1.43e-11 1.32e-12 0.000+00 B8,65e=12 0.00e+00 6.99e-10
Zn-69m 8.06e+DS 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 6,9Ze+08 0.00e+00 5.07e¢+03 0.000+00 2.05e+08
Br-82 0.00e+00 0©,00e+00 1.15e+08 0.00et00 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 0.00ae+00 0.00e+00
Br-84 0.00e+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 0.00a+00

Conversion factors are in units of square meter-mrem/yr per uCl/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, R;

Ri factors for Child age group by nuclide.
Naterford 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+D0 5.64e+08
Rb=-87 0.00e+00 9.75e+0% 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 0.00a+00 0.00e+00
Rb-89 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.00e+00
Sr-89 6.62¢+09 0.00e+00 1.8%e+08 0.00e+00 O0.,00e+00 0.00e+00 2.56e+08
Sr-90 1.68e+11 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 0.00et00 0.00e+00 2.89e405
8r-92 2.21e400 0.00e+00 8.8860~02 0,00e+00 0.00e+00 0.00e+00 4.19e+01
Y-90 3.22e¢402 0.00e+00 8.63e+00 0.008+400 0.000+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 5.49%e-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 1.02¢+00 0.00e+00 2.79%e-02 0.00e+00 0.00e+00 0.00e+00 1.5le+04
Zr=-93 6.87e+03 2.57e+02 1.83e+02 0.00e+00 9.95e+02 0.00e+00 9.75e+04
2r-95 3.83e+03 6.42e402 7.50@+02 0.000+00 1,21e+03 0.00et00 8.79%e+05
2r=-97 1.920e+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 0.00et00 5.80e+05 0.00e+00 B8.1Ce+07
Nb-95 3,18e+05 1,240+05 6.84e+04 0.00e+00 1.16e405 0.00e+00 2.29e+08
Nb-97 2.51e-11 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 0.00et00 3.92e+08 0.00e+00 7.53e+07
Mo-99 0.000+00 8.14e+07 2.0le+07 0.00e+00 1.74e+08 0.00e+00 6.73e+07
Te-101 0.000+00 0.00e+00 0.00e+00 0.000e+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 1.10e+08 1.23e408 4.40e+07 0.00e+00 1.44e+09 1.08e+07 1.29e+09
Tc-99m 1.33e+01 2.62e+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 0.000t00 1.0Be+04 0.000+60--;.I;e;5;
Ru-105 3.85e-03 0,00e+00 1.40e-03 0.00e+00 3.39e~02 0.00e+00 2.510+00
Ru-106 9.24e+04 0.00e+00 1.150404 0.00e+00 1.25e+05 0.00e+00 1.44e+06
Rh-105 1.56e+06 8.40e+05 7.18e+05 O0.00e+00 3.35e+06 O0.00e+00 5.21e+07
pd-107 0.00e+00 3.80e+07 3.30e406 O0.00e+00 3.25e+08 0.00e+D0 7.7le+07
Pd-109 0.00e+00 1.53e+05 4.5%e¢+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 i3 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, R;

Ri factors for Child age group by nuelids.
Naterford Steam Electric Station
Pathway : Gaseous Releass Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-1lI

Ag=110m 2.09e+08 1.41e+08 1.13e+08 0.00e+00 2.63e+08 0.00e+00 1.6B8e+10
Ag-111 2.940407 9.20e+06 6.07e+06 0.00e+00 2.78e+07 0.00e+400 5.63e+09
Cd-113m 0.00e+00 1.000+07 4.27e+05 0.00e+00 1.03e+07 0.00e+00 2.59e+07
Cd-115m 0.00e+00 4.29¢+06 1.83e+05 0.00e+00 3.19e+06 0.00e+00 5.83e+07
Sn-123 2.440409 3.03e+07 5.95e+07 3.21e+07 0.00et00 0.00e+00 1.20e+09
8n=-125 2.57e+08 3.88e+06 1.15e+07 4.03e+06 0.00e+00 0.00e+00 7.98e+08
Sn-126 €.85e+09 8.54e¢+07 1.95e+08 2.34e+07 0.00e+00 0.00e+00 5.14e+08
Sb-124 . 1.09e408 1.41e+06 3.8la+07 2.40+05 0.00e+00 6.03e+07 6.7%a+(08
Sb-125 8.70e+07 6.71e+05 1.82¢+07 B.06et04 0.00e+00 4,85e+07 2.08e+08
8b-126 2.29e+07 3.51w+05 8.23e+06 1.34e+05 0.00e+00 1.0%9e+07 4.62e+08
§b-127 1.98e+06 3.07e+04 6.88e+05 2.21e+04 0.00e+00 8.60e+05 1.12e408
Te=125m 7.38e+07 2.006+07 9.84e+06 2.07e+407 0.00e+00 0.00e+00 7.12e+07
Te=127 2.99e+03 B.06e+02 6.4le+02 2.07e+03 B.50e+03 0.00e+00 1.17e+05
Te=-12"Mm 2.08e+08 5.60e+07 2.47a+407 4.97e+07 5.93¢+08 0.00et00 1.68e+08
Te-129 1.33e~09 3.70e-10 3.15e-10 9.46e-10 3.B8e-09 0.00e+00 B.25e-08
Te-129n 2.71e408 7.580t07 4.21e+07 8.75e+07 7.97e+08 0.00e+400 3.31le+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 5.540+05 5.898+405 1.14e406 5.36e+06 0,00e+00 2.25e+07
Te-132 1.03e+07 4.54e+06 5.48e+06 6.6le+06 4.21e+07 0,.000+00 4.57e+07
Te=-133nm 9.46e~-13 3.82e-13 4.74a@-13 7.33e-13 3.63e-12 0.00e+00 2,92e-11
Te-134 3.99~18 1.7%-18 2.39%e-18 3.15e-18 1.66e-17 0.00e+00 1.82e-17
I-129 3.430109 2.11e+09 1.88e+09 1,308e+12 3.55e+09 0.00e+00 1.06e+08
I-130 1.73e+06 3.50e+06 1,80e+06 3.86et08 5.23a+406 0.00e+00 1.64e406
I-131 1.300409 1.31e+09 7.450+08 4.33e+ll 2.15e4+09 0.00e400 1.17e+08
I-132 7.0le-01 1.29e+CO0 5.92e¢-01 5.97e+01 1.97e¢+00 0.00e+00 1.52e+00
I-133 1.72e+07 2.13e+07 08.0Se+06 3.95e+09 3.55e¢+07 0.00e+00 §.57e+06
I-134 8.87e-12 1.65e-11 7.57e-12 3.7%e-10 2.52e-11 0.008+00 1.09e-11
I-135 5:.43e¢+04 9.77¢+04 4.62e+04 B.660+06 1.50e+05 0.00e+00 7.45e+04
Cs~13¢ 2.26e+10 3,71le+l0 7.84e+09 O0.00e+00 1.15e+10 4.13e+09 2.00e+08
Cs~134m 7.420-01 1.10e+400 7.18e-01 0.00e+00 5.80e~01 9.59¢-02 1.39%9e+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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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseocus Release Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyreid Kidney Lung GI-LLI
Cs-135 8.1%+09 5.71et09 5.85e+08 0.00e+00 2.0le+09 6.72e+08 4.27e+07
Cs=-136 1.01e+09% 2,78e+09 1.80e+09 0,.00e+00 1.48e+09 2,21e+08 9.77e+07
Cs-137 3.22e+10 3.090+10 4.55e+09 0.00e+00 1.0le+l0 3.62e+09 1.93e+08
Cs=-138 4.27¢-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+00 0,00e+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-11 1.19e-05
Ba-140 1.17e+08 1.03e+03 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+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 1.94e401 6.79¢400 2.29e+00 0.00e+00 0.00e+00 0.00e+00 1.8%e+05
La-141 1.36e-04 3.17e-05 6.8%-06 0.00e+00 0.00e+00 0.00e+00 7.060+00
La-142 8.30e-11 2.64e-11 6,28e-12 0.00e+00 O0.00e+00 0.00e+00 5.24e-06
Ce=~141 2.19e¢+04 1.0%+04 1.62et03 0.00e+00 4.78e+03 0.00e+00 1.36e+07
Ce=-143 1.88e+02 1.02e+05 1,47e+01 0.008+00 4.27e+01 0.00e+00 1.49%e+06
Ce=-144 1.62e+06 5.09e+05 B8.66e+04 0.0006400 2.82¢+05 0.00e+00 1.33e+08
Pr-143 7.18e402 2.160+02 3.56e+01 0.00e+00 . 1.17e+02 0,00e+00 7.75e+05
Pr-144 0.00e+00 0.000+00 O0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
Nd-147 4.45e+02 3.60e+02 2.79e+01 0.00et00 1.968e+02 O0.00e+00 5.71e+05
Pm-147 1.29%e+04 9.19e+t02 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 5.440+01 O0.00e+00 8.54e+05
Pm-148m  3,06e403 6.0%9e+02 6€.09e+02 0.00e+00 9.030402 0.000+00 1.72e+06
Pra-149 1.94e+01 2.07e400 1.12e+00 0.00e+00 3.65e+00 0.00e+00 1.4le+05
Pnm-151 2.88e+00 3.5le-01 2.280~01 0.00e+00 5.95e-01 0.00e+00 3.98e+04
Sm-151 1.05e+04 1.57e+03 4.93e402 0.00e+00 1.62e+03 0.00e+00 2.27e+05
Sm-~153 9.026+00 5.61e+00 5.41e-01 0.00e+00 1.71e+00—-5.000100 7.46e+04
Eu-152 2.52e+04 4.59e+03 5.45e+403 0.00e+00 1.94e+04 0.00e+00 7.54e+05
Eu-15¢ 9.460404 8.51e+03 7.77e+03 0.00e+00 3.74e+04 0.00e400 1.9Be+06
Eu~-155 1.9¢e+04 1.39e¢+03 1.09e+03 0.00a+00 5.22e+03 0.00e+00 3.49e+06
Eu-156 1.10e+03 5,88e+02 1.22e402 0.00e+00 3.79%e+02 0.00e+00 1,33e+06
Th-160 5.61e+03 0.00e+00 6,.960+02 1.67e+03 0.00e+00 1.24e+06

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 metear.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

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 4.842+04 9.30a+403 7.86e+03 0.00e+00 1.32e+0¢4 0,00ea+00 1.08e+06
w-181 1.540+05 3.79%e+0¢4 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 5.48e107
W-187 2.890404 1,7le404 7.6%e+03 0.00e+00 0.00e+00 0.00e+00 2.4le+06
Pb-210 2.42e+11 6.21e+10 1.06e+l1l0 0.00e+00 1.87e+l11 0.00e+00 1.17e+07
Bi-210 1.62e+06 8.38e+06 9.29e+05 0.00e+00 9.4¢5e+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+l11l 6.4le+08 1.lle+ll O0.00e+00 1.70e+10 0.000+00 8.84e+09
Ra=-224 6.430+410 1.17e+408 1.2%9e+10 0.00e+00 3.09e+409 0.00e+400 3.53e+09
Ra-228 B.62e+11 7.70e+408 1.72e+11 0.00e+00 2.04e+10 0.00e+00 9.89%e+09
Ra-226 3,.78e+13 1.21e+409 3.lle+13 0.00e+00 3.21e+1l0 0.00e+400 2.240+410
Ra=-228 2.52e+13 6.53e+08 2.82e+13 0.00a+00 1.73e+10 0.00e+00 3.80e+09
Ac~225 2.81e+0% 2.89e+05 1.88e+04 0.00e+00 3.09a+04 0.00e+00 6.43e+06
Ac-227 1.69¢+08 2.72e+07 1.05e¢+07 0.00e+00 5.9%+06 0.00e+00 3.46e+06
Th=-227 1.27e406 1.73e404 3.67e+04 0.00e+00 9.17e+04 0.00e+400 1.22e+07
Th-228 8.33e+07 1.07e+06 2.82c+06 0.00e+00 5.55e+06 0,00e+00 2.33e+07
Th=-229 9.67e+08 2,43e¢+07 1.61le+07 0.00e+00 1.19e+08 0.00e+00 3.31a+06
Th-230 1.46e+08 7.32e+06 ¢.08e+06 0.000+00 3.57¢407 0.00e+00 2.55e+06
Th-232 1.63e+08 6,25¢+06 1.24e+05 0.00e+00 3.05e+407 0.00e+00 2.17e+06
Th-234 8.40e+03 3.71e+02 2.43e402 0.00e+00 1.97e+03 0.00e+00 2.90e+06
Pa-231 2.91a+408 09.630+06 1.16e+07 0.00e400 5.27c+07 0.00e+00 3.03e+06
Pa-233 4.680e402 7.30e401 8.18e+0)1 0.00e+00 2.6%e+02 0.00e+00 3,.73e+05
V=232 T.24e410 0.00e+00 5.18@+09 0.000+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 1.47e410 0.00e+00 9.0%+08 0.00et00 2.46e+09 0,.00e+00 2.606+58
U-235% 1.41e410 0.00e+00 8.51e+08 0.00e+00 2.31e+09 0.008+400 3,30e+08
U-236 l.41e+10 0.00e+00 B8.72e¢+08 0.00e+00 2.360+09 0.00e+00 2.44e+08
U-237 2.57e+05 0.00e+00 6.836+04 0.00e+00 7.420+05 0.00e+00 2.27e+07
U-238 1.35e+10 0.00e+00 7.98e+08 0.000+400 2.16e409 0.00e+00 2.33e+08
Np-237 9.;7e+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-mrem/yr per uCi/sec for all

nuclides except H-3, which is in units of mrem/yr per uCi/cubic mcter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Releass Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Np-238 1.64e402 3.32e+00 2.55¢+00 0,00e+00 1.06e+01 0.00e+00 1.14e+05
Np-239 1.730+01 1.24e+00 8.7le-01 0.00e+00 3,.58e+00 0.00e+00 9.17a+04
Pu-238 1.96e+407 2.27e+06 5.20e405 0.00e+00 1,89e+06 0,00e+00 1.23e+06
Pu-239 2.12¢+07 2.27e+06 5.45e+05 0.00e+00 2.0le+06 0.00a+00 1.,13e+06
Pu-240 2.11e+07 2,35e+406 5.45e+05 0.00e+00 2.0le+06 0.00e+00 1.15e+06
Pu-241 6.35e¢+05 2.59e+04 1.32e404 0.00e+00 4.86e+04 0.000+00 2.36e+04
Pu-242 1.96e+07 2.27e+06 5.25e+05 0.00e+00 21.93e+06 0.000+00 1,10a+06
Pu-244 2.290+07 2.60e+07 6.0le+05 0.000e+00 2.22e406 0.00e+00 1.65e+06
Am-241 5.54e+07 4.77e+07 4.160+406 0.00e+00 2.54e+07 0.00e+00 3.11e+06
Am=-242m 5.76e+07 4.61e+07 4.28Be+06 0,00e+00 2.5%90407 0.00e+00 3.85e+06
Am=-243 5.51e+07 4.65e+07 4.04e+06 0,.00e+00 2.49e+07 O0.00e+00 3.68e+06
Cm-242 3.300406 2.63e¢06 2.19e+05 0.006400 7.02e+05 0.00e+00 3,06e+06
Cn-243 5.26e+07 4.27e+07 3.38e+06 0.00e+00 1.27e+407 0.00e+00 3,30e+06
Cm-244 4.430+07 3.59e+07 2.84e+06 0.008+400 1.04e+07 0.00e+00 3.19e+06
Cm-245 6.87¢+07 5.51e+07 4.32e+06 0.00e+00 1,69e+07 0.00e+00 2.9Be+06
Cnm-246 6.79¢t07 5.51e+07 4.32e+06 0,00e+00 1.69e+07 0.00e+00 2.92e+06
Cm-247 6€.620+407 5.43e+07 4.24c+06 0.00e+00 1.66e+07 0.00e+00 3.85e+06
Cm-248 5.51e+08 4.40e+08 3.50e+07 .0,00e+00 1.37e+08 0.000+00 6.21e+07
Cf£-252 4.25¢407 0.00e+00 1.03e+06 0.00et00 0.00e+00 0.00e+00 1.20e+07

Converaion 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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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Cow's Milk Pathway Ri

Organ Dose Conversion Factors

Nuclide
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
H-3 0.00e+00 1.366+03 1.360+03 1,36e+03 1.36e+4+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 2,34e409 5.00e+08 5.00e+08 5.00e+08 5.00e+08 S5.00e+t08 5.00e+08
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 4.12¢-02 0.00e+00 3.510e-03 0.00e+00 0.00e+00 O0.00e+00 9.670-03
Na-22 3.18e+10 3,18e+10 3.18e+l0 3.16e+10 3.18e+10 3.18e+10 3.18e+l0
Na-24 1,55e+07 1.55e+07 1.55+07 1.55e+07 1.55e+07 1.55e+07 1.55e+07
p-32 1.600+11 9.43e+09 6.21e+09 0.00e+00 0.00e+00 0.00a+00 2.17e+09
Ca-41 2.460410 0.000400 2.69e+09 0.00e+00 0.00e400 0.00e+00 1.26e+07
Sc-46 1.30e+03 1.88e+03 5.86e+02 0.00e+00 1.23e+03 0.00e+00 1.22e+06
Cr-51 0.00e¢+00 0.006+00 1.61e+05 1.05¢405 2.30e+04 2.05e+05 4.70e+06
Mn-54 0.00e+00 3.90e+07 6.84e+06 0.00e+00 B.64e+06 0.00e+00 1.43e+07
Mn-56 0.00e+00 3.14e-02 5.424~03 0.00e+00 2.70e-02 O0.00e+00 2,86et00
Fe=-55 1.35e408 8.73e+07 2.33e+07 0.00e+00 0.00e+00 4.27e+07 1.11e+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 1.46e407 0.00e+00 0.00e+00 0.00e+00 3.05e+07
Co=-58 0.00e+00 2.42e407 6.05e+07 0.00e400 0.000+00 0.000+00 6.04e+07
Co-60 0.00e400 B.8le+07 2.08e+08 0,00e+00 0.00e+00 0.00e+00 2.10e+08
Ni-59 2.61le+09 7.9%e+08 4,50e408 (.00e+00 0.00e+00 0.00e+00 3.95e+07
Ni-63 3.49¢+10 2.16e+09 1.21e+09 0.00e400 0.00e+00 0.00e+00 1.07e+08
Ni-65 3.56e+00 4.03e-01 1.83e-01 0.00e+00 0.00e+00 0.00e+00 3.07e+01
Cu-64 0.00e+00 1.86e+05 8.62e¢+04 0.00e+00 3.15e+05 0,00e+00 3.82e+06
Zn-65 5.55e409 1.900+10 8.76e+08 0.00e+00 9.23e+05 0.00e+00 1.61le+l0
Zn-69 2.10e-11 3.79%e-11 2.82e-12 0.00e+00 1.57e~11 0.00e+00 3.09e-09
Zn-69m 1.70e+06 3.48e+06 2J3.17e+405 0.00e+00 1l.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 0.00e+00 1.93e+08 0.00e+00 0.00e+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+00 0.00e+00
Br-84 0.00e+00 0.00e+00 1.35e-22 0.00e+00 0.000+00 0.00e+00 O©.00e+00
Br-85 0.00e+00 0.00e+00 0.00e+00 0.00a+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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OTHER THAN NOBLE GASES, R;

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Cow's Milk Pathway Ri

COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES

Nuclide

Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Rb-86 0.00e+00 2,23e+10 1.10e+10 0.00e+00 0.00e+00 0.00e+00 5.6%e+08
Rb-87 0.00e+00 -2.19e+10 8.6%9e+09 0.00e+00 0,00e+00 0.00e+00 1.48e+08
Rb-88 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+CO0 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 1.26e+10 0.00e+00 3.6le+08 0.00e+00 0.006+00 0.00e+00 2.59e+08
Sr-%0 1.86e+11 0,00e+00 3.77e0409 0,00e+00 0.00e+00 0,.000+00 1.52e+09
Sr-91 2.73e+05 0.00e+00 9.87e403 0.00e+00 0.00e+00 0.00e+00 3.23e+0S
8r-92 4.71e+00 0.00e+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-Slnm 5.94e-19 0.00e+00 2.03e~-20 0.00e+00 0.00e+00 0.00e+00 1.98e-15
Y-92 S5.440-04 0.00a+00 1.53e-05 0.000+00 0.00e+00 0.00et00 1.04e+01
Y-93 2.16e+00 0.00e+00 5.90e-02 0.C0e+00 0.00e+00 0.00e+00 1.71e+04
2r=-93 7.94e+403 3.78e+02 2.28e+02 0.00e400 1.11e+03 0.00e+00 9.83c+04
2r-95 6.80c+03 1.66e+03 1.,18e403 0,00e+00 1.79e+03 0.00e+00 8.26e+05
© 2x=-97 4.07e+00 6.9%e-01 3.19e-01 0.00e+00 7.04e-01 0.00e+00 4.466+04
Nb-93m 2.520406 6.83e+405 2.13e405 0.00e+00 6€.66e+05 0.00e+00 B.16e+407
Nb-95 5.93e+05 2.440+05 1,41@405 0.00e+00 1.75e¢+05 0.00e+00 2.06e+08
Nb-97 6.16e-11 1.31le-11 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+08 0.00e+00 6.97¢+08 0.00e+00 7.47e+07
HMo-99 0.00e+400 2.08e+08 4.06e+07 0.00e+00 3,11e+08 0.00e+00 6.86e+07
Tc-101 0.00e+00 0.000400 0.00e+00 0.00e+00 0.00e+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-9%m 2.77e+01 5.70e+01 7.35e+02 O.OOe+OOV 6.14e+402 2.98e+01 1.66e+04
Ru=-103 8.67¢+03 0.00e+400 2.90e+03 0.00e+00 1,.80e+04 0.00e+00 1.05e+05
Ru-105 8.12e-03 0.00e+00 2.740~03 0.00e+00 5.97e-02 0.00e+00 3.23e+00
Ru-104 1.90e+05 0.00e+00 2.38e+04 0.00e+00 2.250+05 0.00c400 1l.44e+06
Rh-105 3,32¢406 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 0.000400 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, R;

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Cow's Milk Pathway Ri

Nuoclide Organ Dose Convarsion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Ag-110m J.86e+408 2.82e+08 1.86e+08 0,00e+00 4.03e+08 0.00e+00 1.46e+10
Ag-111 6.17a407 2.40e407 1.27e+07 0.00e4+00 5.01e+07 0.C0et00 5,72e+09
Cd-113n 0.00e+00 1.74e+07 6.42e+05 0.00e+00 1.32e+07 0.00e+00 2.62e+07
Cd-115n 0.00e+00 1.03e+07 3.59e+05 0.00e+00 5,400406 0.00e+00 5,89e+07
Sn-123 4.57¢+09 7.14e+07 1,19e+08 7.18e+07 0.00e+00 0.00e+00 1.21e+09
8n-125 5.37e+08 1.00e+07 2.39e+07 9.86e+06 0.00e+00 0.00e+00 B.05e+08
S5n=126 1.140+10 1.49e+08 3.70e4080 3.93e+07 0.00e+00 0.00e+00 5.18e+08
Sb-124 2.09e+08 3,08e+06 6.49e+07 5.56e+05 0.00e+00 1.31e+08 6.46a+08
Sb-125 1.500408 1.45e+06 3.08e+07 1.87e+05 0.00e+00 8.65e¢+07 1.99%e+08
§b-126 4.20e+07 8.23e+05 1.52e+07 3.22e405 0.00e+00 2.64e+07 4.350+08
Sh-127 4.17e406 7.44e+04 1.29e+06 5.31e+04 0.00e+00 2.15e+06 1.1le+08
Te-125m 1.51e+408 5.040+07 2.04e+07 5.07e+07 0.00e+00 0.00e+00 7.18e+07
Te-127 6.34e403 2.13e+03 1,360+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 2.81le-09 9.69e-10 6.56e-10 2,36e-09 7.00e-09 0,00e+00 2.25e-07
Te-1292 . 5.57e¢+080 1.9le+08 B8.58e+D7 2.14e+08 1.3%e+09 0.00e+00 3.33e+08
Te-131 3.76e-32 1.3%e-32 1.05e-32 3.35e-32 9.6le-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 2.11e407 1.05e+07 9.75e+06 1.54e+07  6.54e+07 0.00e+00 3.87e+07
Te-133m 1.98e-12 9.05e-13 B.650-13 1.,74e-12 €.17e-12 0.00e+00 9,760-11
Te-134 8.25¢-18 4¢.14e-18 4.27e-18 7.39e-18 2,79e~17 0.00e+00 9.46e-17
1-129 7.06e+09 5.23e+09 3.83e+09 3.36et12 6.19e¢+09 0.00e+00 1.05e+08
I-130 3.560+06 7.83e+06 3.14e+06 §.78e+08 98,606+06 0.00e+00 1,68e+06
I-131 2.72e¢+09 3.21e+09 1.41e+09 1,05e+12 3.74e+09 0.00e+00 1.14e+08
I-132 1.45¢+00 2.950+00 1,05e+00 1.38e+02 " 3.29e+00 0.00e+00 2.39%e+00
I-133 3.63e407 5.29e+07 1.55e+07 9.62e+09 6.22e¢+07 0.00e+00 8.95e+06
I-134 1.84e-11 3.77e-11 1.34e-11 B8.78e-10 4.2le-11 0.00e+00 3.89e-11
1-135 1.13e+05 2.25e+05 8.19e+04 2.0le+D7 2.50e+05 0.00e+00 B.13e+04
Cs-134 3.656+10 6.80e+l0 6.87e+09 0.00e+00 1.75e+10 7.18e+09 1.85e+08
Cs-134m  1.55e+00 2,.58e+400 1.30e400 0.00e+00 9.94e-01 2.29e-01 2.04e+00

Conversion factors are in units of square meter-mrem/yr par 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, R;

Ri factors for Infant age ¢group by nuclides.
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 1.2%9e+09 4.3le+07
Cs~-136 1.96e409 5.81e+09 2.17a+09 0.00e+00 2.32e+09 4.74e+08 B.83et+07?
Ca~-137 $5.15e¢410 6.02e2+10 4.27e+095 0.00e+400 1.620+10 6.55e+09 1.08e+08B
Ca~-138 9.01e~23 1.47e-22 7.10e-23 0.00e+00 7.3le-23 1.14e-23 2,.34e-22
Cs~139 0.000+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba~-139 4.390-07 2.91e-10 1.27e-08 0.00e+D0 1.75e~10 1.77e-10 2.78e-05
Ba~-140 2.41e408 2.4le+05 1.24e+07 0.00e+00 5.726+04 1.48e+05 5.92e+07
Ba-141 0.00e400 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 O0.00e+00 0.00e+00 0.00e400 0.00et00
La-140 4.06e+01 1.60e+01 ¢.11le+00 0.00e+00 0.00e+00 0.00e+00 1.88e+0S
La-141 2.89%9e-04 8.39e-05 1.46e-05 0.00e+00 0.00e+00 0.00e+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 3.97e402 2.64e405 3.0le+01 0.00e+00 7.68e+01 0.00e+00 1.54e+06
Ca-144 2.33e¢4+06 9.528405 1.30e+05 0.000+00 3.8Se+05 0.00a+00 1.33e+08
Pr-143 1.49e+03 5.55e402  7.36e+01 0.00e+00 2.06e+02 0.00e+00 7.84e+05
Pr-144 0.000+00 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 8.61e+02 9.05e+02 5.55e+01 0.00e+00 3.49e+02 0.00e+00 5.740+05
Pm-147 1.57e+404 1.32e4+03 6.440+02 0.00e+00 1.98e+03 0.00e+00 3,75e+05
Pn~148 5.57e+02 8.04e+01 4.05e+01 0.00e+00 9.60e+01 0.00e+00 8.58e+05
Pm=-146m 4.90e403 1.24e+03 9.740+02 0.00e400 1.43e+03 0.00e+00 1.62e+06
Pm~149 4.13e401 5.42e400 2.37e+00 0.00e+00 6.59e+00 0.00a+00 1.46e+0S
Pm-151 6.10e+00 8.900~01 4.50e-01 0,00e+00 1.06e+00 0.00e+00 4.12e+0¢
Sn-151  1.19e+04 2.74e+03 5.92e+02 0.000+00 1.86e+03 0.00e+00 2.29¢+05
Sm-153 1.91e+01 1,476+01 1.13e+00 0.00e4+00 3.0%9e+00 ©0.00e+00 7.71e+04
Eu-152 2.76e+04 7.346+03 6.19e+03 0.00e+00 2.060e+04 0.00e+00 6.52e+05
Eu-154 1.09e+05 1.51e+04 9.05e+03 0.00e+00 4.09¢+04 0.006+00 1.88u+06
Eu-155 2.180404 2.51e+03 1.30e+03 0.000+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
Th-160 8.750403 0.00e+00 1.09e+03 0.00e+00 2.49+03 0.00e+00 1l.1l7e+06

Conversion factors are in units of sqﬁare metet-ﬁrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr pcr uCi/cubic meter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

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
Ho-166m 5.14e+04 1.11e+04 B8.76e+03 0.00e400 1.47e+04 0.00e+00 1.09e+06
W-181 3.23e+05 9.91e+04 1.11e+04 0.000400 0.00e+00 0,00e+00 1.3%e+06
W-185 1.23e407 3.85e+06 4.39e+05 0.00e+00 0.00e¢+00 0.00e+00 5.51e+07
w-187 6.09e+04 4.530+04 1.462+04 0.00e+00 0.00e+00 0.00e+00 2.49e+06
Pb-210 2.69e+11 7.23e+10 1.21e+10 0.00e+00 2.20e+11 0.00e+00 1.18e+07
Bi-210 3.42e+06 2.200+07 1.96e+06 D0.00e+00 1.71e+08 0.00e+00 4.33e+07
Po-210 6.668409 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 2.316+11 0.00e+00 3.06e+l0 0.00e+00 8.97a+09
Ra-224 1.36e+11 3.07e+08 2.72e¢+10 0.00e+00 5.60e+09 0.00e+00 3.60e+08
Ra=-225 1.70e+12 2.0le+09 3.54e+ll 0.00e+00 3.66e+l0 0.00e+00 9.98e+098
Ra=226 4.080+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 0.00e+00 5.516+04 0.00e+00 6.51e+06
Ac-227 1.84e+408 3.15e+07 1,15e+07 0.00e+00 6.40e+06 0.00e+00 3.49e+06
Th-227 2.6la+06 4.37e404 7.4%9e+04 0.00e+00 1.61le+05 0.000e+00 1.24e+07
Th-228 9.94e4+07 1.36e+06 3.36e+06 0.00e+D0 6.36e+06 0.00e+00 2.35e+07
Th-229 1.040408 2.60e+407 1.730107 0.00et00 1.25e+08 0.00a+00 3.33e+06
Th=-230 1.56e408 7.82e+06 4.36e+06 0.00e+00 - 3,750+07 0.00e4+00 2.57e+06
Th-232 1.740+08 6.70e+06 6.75¢+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+400 2.92e+06
Pa~231 3.11e+08 1.03e+07 1.2¢e+07 0.00e+00 5.51e+07 0.00e+00 3.06e4+06
Pa-233 8.050402 1.58et02 1.4let02 0.000+00 4.328+402 0.00e+00 3.78e+05
U=-232 9.95e+410 0.00e+00 8.88e+09 0.00e+00 9.74e+D9 0.00e+00 2.890+08
U=-233 2.09¢+10 0.00e+00 1.5%9e+09 0.00e+00 4.44et09 0.00e+00 2.68e+08
v-234 2.01e+10 0.00e+00 1.56e+09 0.00e+00 4.36e+09 0.00e+00 2.62e+08
0-235 1.92e+10 0.00e+00 1.460+09 0,00e+00 4.08e+09 0.00e+00 3.33e+D8
u-236 1.92e+10 0.00e+00 1.50e+09 0.00e+00 4.15e¢+409 0,00e+00 2.46e+08
U-237 5.39¢+05 0.00e+00 1.440+405 0.00e+00 1.34e+06 0.00e+00 2.300+07
"U-238 1.840+10 0.00e+00 1.,37e+09 0.00e+00 3.82e+09 0.00e+00 2.35e+08
Np-237 9.87¢+07 6.540+06 4.32¢+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 unitas of mrem/yr per uCi/cubic mcter.
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COW'S MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Infant age group by nuclide.
Waterford Stean Electric Station
Pathway : Gaseous Release Cow's Milk Pathway R1

Nuclide. Organ Dose Conversion Factoras
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Np-238 3.4%¢+02 0,78¢+00 5.40e+00 0.00e+00 21.92e+01 0.00e+00 1.17e¢+0S
Np-239 3.650401 3.26e4+00 1.848+00 0.00e+00 6.5le+00 0.00e+00 9.44e+04
Pu-238 2.11e407 2.47e+06 5.59e+05 0.000+00 1.99e+06 0.00e+00 1.24e+06
Pu-239 2.27e+407 2.55e+4+06 5.8Z2e+05 0.00e+00 2.11e+06 0.00e+00 1.14e+06
Pu-240 2.27e407 2.550+06 5.82e405 0.00e+400 2,11e+06 0C.00e+00 1.16e4+06
Pu-241 6.970+05 2.D9e+04 1.450¢+04 0.00e+00 5.20e+04 0.00e+00 2.38e+04
Pu-242 2.11e407 2.45e406 5.6le+05 0.00e+00 2.02e+0€6 0.00e+00 1,1le+06
Pu-244 2.450407 2.68le+06 6.43e+05 0.00e+00 2.32e+06 0,00e+00 1.66e+06
Am-241 5.95e4+07 5.17e+07 4.44e+06 0.00ea+00 2.67e+407 0.00e+00 3.14e+06
Am-242m  6.21e+07 5.02e+07 4.65e+06 0.00e+00 2.73e+07 0.00e+00 3.98e106
Am-243 5.920+407 5.06e+07 4.36e+06 0.0Ce+00 2,62e+07 0.00e+00 3.71e+06
Cm-242 5.15¢+06 4.77e+06 3.42e+05 0.00e+00 9.84e+05 0.00e+00 3.09e+06
Cm=-243 5.750+407 d4.72e+07 3.69%e+06 0.00e+00 1.34e+07 0.00e+00 3.33e+06
Cm=-244 4.84e+07 3.98e+07 3.1le+06 0.00e+00 1.11e+07 0.000+00 3.22e+06
Cm-245 7.36e407 5.96e+07 4.65¢+06 0.000+00 1.78e+07 0.00mn+00 . 3.000+06
Cm-246 7.200+407 5.96e+07 4.65e+06 0.00e+00 1.77e+07 0.00e+00 2.95e+06
Cm=-247 7.12e407 5.88e+07 4.57e+06 0.00e+00. 1.74e+07 0.00e+00 3.88e+06
Cn~248 5.88e+08 4.85e+08 3.77e+07 0.00e+00 1.44e+08 0.00e+00 6.25e+07
cfr-252 4.93e+07 0.00c+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, R;

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 8.720406 1.35e406 2.18e+05 0.00e+00 1,02e¢+06 0.00e+00 7.3S5e+07
Cc-14 2.41e+408 4,83e+07 4.83e+07 4.83e+07 4.B83e+07 4.83e+407 {¢.83e407
N-13 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 ©0,00e+00
r-18 0.00e+00 0.00e+00 0.,00e+00 O0.00e+00 0.006+00 0,000+00 0.00e+00
Na~22 1.39e409 1.39e409 1.39%+09 1.39%9e+09 1.3%+09 1.39%9e+09 1.39e+09
Na-24 1.39¢-03 1.39e6~03 1.39¢-03 1,39e¢-03 1.39e-03 1.39e-03 1.39e-03
P=32 4.660409 2.90e+08 1.80et0B 0.00e+00 0.00e+00 0.008+00 5.24e+08
Ca-41 2.03e+09 0.00e+00 2.19%+08B 0.00e+00 0.00e+00 0.00e+400 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+400 0.00e+00 7.05¢c+03 4.21e+03 1.55¢+03 9.36e+03 1.77e+06
Mn-54 0.00e+00 9.18e+06 1.75e+06 0.00e+00 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+00 0.00e+00
Fe-55 2.93e+08 2.03e+08 4.72e+07 0.00e+00 0.00e+00 1.136+408 1.16e+08
Fe~59 2.66e+08 6.24e+08 2.3%+08 0.00e+400 0.00e+400 1.74e+08 2.08e+09
Co-57 0.00e+00 5.63e+06 9.37e+06 0.00e+00 0.00e+00 0.00e+00 1,43e+08
Co~58 0.00e+00 1.82e+07 4.09e+C7 0.00e+00 0.00e+00 0.00e+00 3,70e+08
Co=-60 0.00e+00 7.52e6+07 1.66e+08 0.00e+00 0.00e+00 0.00e+00 1.41e+09
Ni-59 1.42e+08 4.870407 2.37e+07 0.00e400 0.00e+00 0.00e+00 1.00e+07
Ni-63 1.89e+09 1.31e+08 6.33e+07 0.00e+00 0,00e+00 0.00e+00 2.738+07
Ni-65 0.00e+00 0.00e+00 0.00e+00 0.00a400 0.004+00 0.00e+00 0.00e+00
Cu-64 0.00e+00 2.80e~07 1.31e-07 0.00e400 7.05e~07 0.00e+00 2.38e-05
2n-65 3.56e+08 1.13e+09 5.12e+08 0.00a+00 7.57e+408 0.00e+00 7.13e+08
Zn-69 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+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-19 0.000+00 1.08e+08 1,81le+07 0.00e+00 1.87¢408 0.00e400 2.21e+07
Br-82 0.00e+00 0.000+00 1.23e+03 0,00e+00 0.00e+00 0,.00e+00 1.41e+03
Br-83 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.000+00 0.00e+00 0.00e+00
Br-8d 0.000+00 0.000t00 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 taé:ors are in units of square meter-mrem/yr per uCi/sec for all

nuclides except H-3, which is in unita of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station

Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversicn Factors
Bons Liver T. Body Thyroid Kidney Lung GI-LLI
Rh-86 0.00e+00 4.680e+08 2.27e+08 0.00@+00 0.00e+00 0.00e+00 9.61e+07
Rb-87 0.00e400 1,05e+09 3.64e+08 0.00e+00 0.00e+00 0.00e+00 4.90e+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 0.00e400 0.00e+00 0.00a+00 0,00a+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 3.02«+08 0.000400 B.66e+06 0.00e+00 0.00e+00 0.00e+00 4.B4e+07
- 8r-90 1.43e+10 0.00e+00 2.87e+08 0.00e+00 0.00e+00 0.00e+00 3.5%e+08
8r-91 1.588~10 0.00e+00 6.39e-12 0.00e+00 0.00e+00 O0.00e+00 7.S53e-10
8r-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y~90 1.08e+02 0.00e+00 2,90e+00 0.00e+00 0.00e+00 0.00e+00 1.150+06
Y-91 1.13e+06 0,00e+00 3,03e+04 0.000+00 0.00e+00 0,00e+00 6.23e+08
Y-51lm 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-92 1.6%e-39 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.96e-35
¥-93 4.87e-12 0,00e+00 1.35e-13 0.00e+00 O©.00e+00 O0.000+00 1.55a=07
2r-93 3.906+06 2.18e+05 1.02e+05 0.00e+00 B8.27c+4+05 0.00et00 2,27e+08
2r-95 1.867e+06 6.0le+05 4.07e+05 0.00e+00 S.43e+05 0.00e+00 1.90a+09
Zr-97 2.11e~05 4.270-06 1.95¢-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=9% 2.30e+06 1,28e+06 6.87e405 0.00e+00 1.260+06 0.00e+00 7.76e+09
Nb=97 0.00e400 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 0.00et00 2.68e+07
Mo-99 0.00e400 1.018+05 1.91e+404 O0.00e+00 2.28e+05 0.00e+00 2.330+05
Tc-101 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.00e¢00 0.000+00 0.00e+00
Te~-99 1.37e+08 2.04e+08 5.51e+07 0.00et00 2.57e+039 1.73e+07 6.67e+09
Te~9%m 4.780-21 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 0.00e+00 '1.25;+;6
Ru-10S 6.30e-28- 0.000+00 2.49e~28 0.00e+00 B.14e-27 0.00e+00 3.B85e-25
Ru-106 2.80e+09 0.00e+00 3.54e¢+08 0.00e+00 5.40e+09 0.0pe+00 1.81le+ll
Rh-105 3.79%e+00 2.78e+00 1.83e+00 0.00e+00 1.18e+01 0.00e+00 4.42a+02
Pd-107 0,00e+00 1.61le+06 1.03e+05 0.00e+00 1.45@+07 0.00e+00 9.9%a+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-mrem/yr per uCi/sec for all
nuclides except H-3, which i1a in units of mrem/yr per uCi/cubic meter. -
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Adult age group by nuclide,
Waterford Steam Electric Station
Pathway : Gaseous Releass Meat & Poultry Pathway Ri

Nuclide ' Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Ag=110m 6.68e+06 6.18e+06 3.67e+06 0.00e+00 1.22e¢+07 0.00e+00 2.520+0%8
Ag-111 1.46e405 6.12¢+04 3.05e+04 0.00e400 1.97e405 0.00e+00 1.12e+08
Cd-113m 0.000+00 4.600406 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 1.18e+06 0.00e+D0 6.27e+0?
8n-123 5.53e409 9.15e+07 1.35e¢+08 7.76e+407 0.00e+00 0.00e+00 1.13e+10
Sn~125§ 1.76e+08 3.55e406 7.99e+06 2.94e+06 0.00e+00 0.00e+00 2.20e+09
Sn-126  1.85e+10 . 3.66e+08 5.270+08 1.08e+08 0.00e+00 0.00e+00 5.33e+09
Sb-124 1,98e+407 3,74e+05 7.05e+06 4,80e+04 0.000+00 1.54e+07 5.62e+08
8b-125 1,91e407 2.13e+405 4.55e+406 1.94e+04 0.00e+00 1.47e+07 2.10e+08
Sb-126 . 1.96e+06 3.99e+04 7.08e+05 1.20e+04 0.00e400 1.20e+06 1.60e+08
Sh-127 1.71e+04 3.75e+02 6.58e403 2,.06e+02 0.00e+00 1.02e+04 3.92e+06
Te-125m 3.59e+080 1.30e+08 4.8le+07 1.06e+08 1.46e+09 0.00e+00 1.43e+09
Te-127 2.21e-10 7.94e-11 4.78e-11 1.64e-10 9.0le-10 0.00e+00 1.74e-08
Te~127m 1.12e+09 3.99e+08 1.36e+08 2.85e+08 4.53e+09 0.00e+00 3,74e+09
Te-129 0.00e400 0.00e+00 0.00et00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te~-129m 1.13e+09 4.23et08 1.80e+08 3,90e+08 4.74e+09 0.00e+00 5.71e+09
Te-131 0.00e+00 0.000+00 0.00e+4+00 0.00e+00 0,00a+00 0.00e+00 0.00et00
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 B8.66e+05 1.02e+06 B8.89e+06 0.00e+00 4.36e+07
Tae-133m 0.00e+00 0.000+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
I-129 1.30e4+08 1.12e+0B 3.66e+08 2.87e+ll 2.40e+08 0.00e+00 1.77e+07
I-130 2.18e~06 6.42e-06 2.53e-06 5.44e-04 1.00e~05 0.00e+00 5.520-06
I-131 1.080+07_ 1.54e+07 B.B2e406 5.04e+09 2.64e+07 0.000+00 4.06e+06
I-132 0.00e+00 0.00e+00 0.00e+00 0.00et00 0.00e+00 0.00e+00 0.00e+00
I-133 3.72e-01 6.47e-01 1.97¢~01 9.51e+01 1.13e+00 0.00e+00 S5.R2e-01
I-134 0.00e400 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-135 4.690-17 1.23e-16 4.53e-17 8.10e-15 1.97e-16 0.00e+00 1.3%5e-16
Ca-134 6.580e+08 1.56e+09 1.28e+09 0.00e+00 5.06e+08 1.68e+08 2.74e+07
Ca-134m 0.,000400 0.00e+00 0.00e+00 0.00a+00 0.00e+00 0.008+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, R;

Ri factors for RAdult 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-13% 2.14e+08 1.97e¢+08 8.76e+07 0.00e+00 7.47e+07 2.24e+07 4.620+06
Cs-136 1.210407 4.760+07 3.43e+07 0.00e+00 2.65e+07 3.63e+06 5.41e+06
Cs-137 8.72e408 1.1%9e+09 7.8le+08 0.00e+00 4.05e+08 1.35e+08 2.31e+07
Ca-138 0.000400 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 0.000+00

Ba-140 2.88e+07 3.6le+0d 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 0.000+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 4.9%-03 0.00e+00 0.00e+00 0.00e+00 1,3%e+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 0.000+400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ce-141 1.41e404 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 1.666~03 0.00e+00 6.6le-03 0.00e+00 5.61le+02
Ce-144 1.466+406 €.0%e+05 7.83e+04 0.00e+00 3.61e+0S 0.00e+00 4.393e+08

Pr-143 2.100404 8.42e403 1.04e+03 0.00e+00 4.86e+03 0.00e+00 9.1%e+07
Pr-144 0.00e+00 0.00e+00 0.00a+00 0.000+00 0.00e100 0.00e+00 0.00e+00
Nd-147 7.08e+03 B8.18e+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 2.16a+05 5.59e+0( 4,27e404 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 5.680~03 9,.46e-084 4.78e-04 0.00e+00 1.69e-03 0.000+00 2.60et+02
Sm-151 9.45¢+05 1.63e+05 3.90e+04 0.00e+00 1.82e+05 0.00e+00 7.1%e+07

Sm-153 1.17e+00 9.80e~01 7.15e-02 0.000+00 3,17e-01 "0,00e+00 3.49e+04
Eu-152 2.55e406 5.8le+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 0.000400 4.76e406 0.00e+00 7.2le+08

Eu-155 1.09e+06 1.54e+05 9.93e+04 0.00e400 7.10e+05 0.00e+00 1.21le+08
Eu-156 3.77et04 2.92e+04 4.71le+03 0,00e4+00 1.95e+04 0.00e+00 2,00e+08
Tb~160 3.92e+05 0.00e+00 4.089e+04 0,00e+00 1.62e+05 0.00et00 3.61e+08

Converasion 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, R;

Ri factors for Adult age group by nuclide,
Waterford Steam Electric Station

" Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factora
Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Bo-166m 3.26e+406 1.02e+06 7.72e+05 0.00e+00 1.52e+06 0.008+00 3.0%6+08
W-181 "3.02e+04 9.84e+03 1.05¢+03 0.00e+00 0.00e+00 0.00e+00 1.12e+06
wW-185 1.08e+06 3.6le+05 3.7%e+04 0.00a+00 0.00e+00 0.00e+00 4,17e+07
w-187 2.25e-02 1.88e-02 6.56e-03 0.000+00 0.000e+00 0,00e+00 6.15e¢+00
Pb-210 1.210+10 3.460+09 4.31e+08 0.00e+00 9.75e+09 0.00e+00 1.77e+06
Bi-210 2.720+405 1.88e+06 1.56e+05 0.00e+00 2.26e+07 0.00e+00 2.80e+07
Po-210 9.62e+09 2.04e+l0 2.32e409 0.00e+00 6.8le+l0 0,00e+00 1.72e+09
Ra=-223 6.16e+10 9.49e+07 1.23e+10 0.008400 2.69%9e+09 0.00e400 3.96e+03
Ra-224 7.05¢+08 1.71e+06 1.41e+0D8 0.00e+00 4.8le+07 0.000400 1.,49e+4080
Ra~-225 1.23e+11 1.46e+08 2.46e+10 0.00e+400 4.15e+09 0.00e+00 5.75e+09
Ra-226 2.82e+13 5.35e+08 2.05e+13 0.00e+00 1.52e+10 0.00e+00 3.10e+l0
Ra-228 1.03e+13 2.87e+08 1.1le+13 0.00e+00 B.12e+09 0.00e+00 5.19e+09
Ac-225 7.540407 1.04e+08 5.07e+06 0.00e+00 1.18e+07 0.00e+00 6.986+09
Ac-227 3.07e+11 4.07e410 1.82e+10 0,00e+00 1.3le+1l0 0.00e+00 1.34e+l0
Th~227 2.02e+06 3.66e+04 5.B3e+04 0.00e+00 2.080+05 0.00e+00 7.97e+07
Th-228 2.61a+080 4.430+06 8.65e+06 0.00e+00 2.46e+07 0.00e+00 2.97e+08
Th-229%9 7.460409 2.13e+08 1.23e+08 0.00e+00 1.03e+4095 0.00¢+00 4.28e+07
Th-230 1.13e409 6.42e+07 3.13e+07 0.00e+00 3.10e+08 0.00et00 3,30e+07
Th«232 1.260409 5.480+07 B.23e+05 0.00e+00 2.64e+4C8 0.00e+00 2.8le+07
Th-23¢ 1.56e+404 9.19e¢+02 4.51e+02 0.00e+00 5.21e+03 0.00e+00 2.21e+07
Pa-231 8.99e+15 3.38a+14 3.49e+1d4 0.00e+00 1.90e+15 0.00e+00 1Y.57e+14d
Pa-233 4.60e+09 9.28e+408 7.98e+08 0.00e+00 3.496+09 0.00e+00 1.44e+13
U-232 3.85e0409 0.00e+00 2.75e+08 0,00e+00 4.16e+08 0.00e+00 6&.31e+07
U=-233 8.12¢408 0.00e+00 4.92e+07 0.00e+00 1,8%e+08 0.00e+00 S5.85e+07
v-234 7.79¢+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 0,000+00 1,74e+08 0.00e+00 7.28e+07
U-236 7.47e+08 0.00e+00 4.62e+07 0.000+OQ 1.76e408 0.00e+00 5.37e+07
0-237 2.156403 0.00e+00 5.72e6+02 0.00e+00 8.830+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 2.260+08 0.00e+00 4.35e+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, R;

RiL 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 1.30e-01 0.00e+00 3.58e+03
Np-239 2.61e-01 2.57e-02 1.41e-02 0.00e+00 8.00e-02 0.00e+DD 5.26e+03
Pu-238 2.42¢+07 3.060+06 6.56e+05 0.00e+00 2.81e+06 0.00e+D0 2.B80e+06
Pu-239 2.70e+07 3.34e+06 7.33e405 0.00e+00 3.1le+06 0.00e+00 2.56e+06
Pu=240 2.78e+07 3.,34e406 7.33e+05 0.000+00 3.11e+06 0©.00e+00 2.60e+06
Pu~-241 6.00e+05 2.8Se+04 1.27e+04 0.00e+00 5.84e+04 0.00e+00 5.35e+04
Pu-242 2.58e4+07 3.22e+406 7.060+05 0.00e+00 3.00e+06 0.00e+00 2.51e+06
Pu-244 3.01le+07 3.69e+06 B.10e+05 0.00e+00 3.44e+06 0.00a+00 3.74e+06
Am-241 4.07¢+08 3.80e+0B 2,92e+07 0.00e+00 2.19%e+08 0.00e400 4.00e+07
Am-242m 4.17e408 3.63e+08 2.98e+07 0.00e+00 2.22e+08 0.00a+00 5.12e+07
Am=-243 4.14¢+08 3.78e+08 2.91e+07 0.00e+00 2.1%e+08 0.00e+00 4.77e+07
Cn-242 9.560406 1.02e+07 6.36e+05 0.00e+00 2.89¢+06 0.0Ce+00 3.67e+07
Cm~243 3.28e+08 3.00e+08 2.05e+07 0,00e+400 95.57e¢+07 0.00e+00 4.27e+07
Cm-244 2.49e+08 2.33e+08 1.57e¢+07 0.00e+00 7.32e+07 0.000+00 4.12e+07
Cm-245 5.14e+08 4.48et08 3.16e+07 0.000+00 1.48e+08 0,00e+00 3.86e+07
Cm-246 5.10e+08 4.48e408 3.15e¢+07 -0.00e+00 1.47e+08 0.00e+00 3.79e+07
Cm-247 4.97e408 d.410+08 3,11¢40?7 0.00e+00 1,45e+08 0,.00e+00 4.9%e+07
Cm-248 4.14e+409 3.64e+09 2.56e+08 0,00e+00 1.20e+09 0.00e+00 8.06e+08
C£-252 1.39e+08 0.00e+00 3.3¢e+06 0.0Ce+00 0.00a+00 1.53e+08

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, R;

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Converaion Factors
Bone Liver T. Body Thyroid Kidnaey Lung GI-LLI
H-3 0.00e+00 1.10e+02 1.10e+02 1.1Ce+02 1.10e+02 1.10e+02 1.10e+02
Be-10 7.260406 1.12e+06 1.83e+05 0,002400 8.59e+05 0.00e+00 4.60e+07
c-14 2,04e+08 4.08e+07 4.08e+07 4.08e+07 4.08e+07 4.08e+07 4.08e+07
N-13 0.00e+00 0.00e+00 0.00e+00 *0.000+00 0.00e+00 0.00e+00 0.00e+00
r-18 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Na-22 1.10e+09 1.10e409 1.10e+09 1.10e+09 1.10e+09 1.10e+09 1.10e+09
Na-24 1.11e-03 1l.1lle-03 1.11e-03 1,1le-03 1.1le-03 1.11e~03 1.11e-03
P-32 3.946+09 2.44e+08 1.530+408 0,00e+00 0.00e+00 0.00e+00 3.31e+08
Ca-41 1.28e+09 0.00e+00 1.38e+08 0.00e+00 0.00e+00 0,.00e+00 1.26e+06
Sc-46 1.36e+05 2.65e¢+05 7.87e+04 0.00e4+00 2.54e+05 0.00e+00 S.04e+08
Cr-51 0.00e+00 0.00e+00 5.64e+03 3,13e4+03 1.24e+03 8.05e¢+03 9.48e+05
Mn-54 0.00e400 7.00e+06 1.3%9e+06 0,00e+00 2.0%e+06 0.00e+00 1,44e+07
Mn=-56 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00
Te-55 2,38e+08 1.69e+08 3.94e+07 0.00e+00 0.00e+00 1.07e+08 7.31le+07
Fe-59 2.12e408 4.95e+08 1.91e+08 0.00a+00 0.00e+00 1.560+08 1.17¢+09
Co-57 0.00e+00 4.53e+06 7.59e+06 0.00e+00 0.00e+00 0.00e+00 8.45e+07
Co-58 0.000+400 1.41e407 3.24e+07 0.000+00 0.00e+00 0.00e+00 1.94e+08
Co~60 0.00e+00 5.83e+07 1.31e+08 0.00e+00 0,000+00 0.00e+00 *7.60e+08
Ni-59 1,13e+08 4.008+07 1.92e407 0.00a+00 O0.000+400 0.00e+00 6.28e106
Ni-63 1.52e409 1.07e+08 5.15e€+07 0.00e+00 0.000+00 0.00e+00 1.71e+07
Ni-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.008+400 0.00e+00 0.00e+00
Cu-64 0.00e+00 2.28e-07 1.07e-07 0.00e+00 5.77e-07 0.00e+00 1.77e-0S
2n=-65 2.500+08 8.69e+08 4.05e+08 0,00e+00 5.56e+08 0.00e+00 3.6Be+08
g2n-69 0.0006+00 0.00e+00 0.00e+00 0.000+00_ 0.00e+00 0.00e+0Q0 0.00e+00
Zn-69m 1.56e-05 3.67e-05 3.37e-06 0.00e+00 '2.23e-0S 0.00e+00 2.02e-03
5e-79 0.00e+00 9.07e+07 1.52e407 0.00e+00 1.58e+08 0.00e+00 1.3%e+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 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.00e+00
Br-85 0.00e+00 0.00et00 0.00e+00 0.0Ce+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, R;

Ry factors for Teen age qroup 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 4.07e+08 1.91e+08 0.00e+00 0.00e+00 0.00e+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 0.0004+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.00e+00
Rb-689 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O0.00e+0C 0.0Ce+00 0.00e+00
Sr-89 2.55e+08 0.00e+00 7.29%e+06 0,00e+00 0.00e+00 0.00e¢+00 3.03e+07
Sr=-90 9.89e+09 0.008+00 1.98e+08 0.00e+00 0.00e+00 0.00e+00 2.26e+08
Sr-91 1.33e~10 0.00e+00 5.29e-12 0.00e+00 0.00e+00 0.00e+00 6.03e-10
Sr-92 0.00e+00 0©0.00e+00 0.00e+C0 0.00e+00 0,00e+00 0.00e+00 0.00e+00
Y-90 9.118401 0,00e+00 2.45e+00 0.00e+00 0.00e+00 0.00e+00 7.52e+05S
Y~91 9.54e+05 0.00e+00 2.56e+04 0.00e+00 0.000+00 0.000+00 3.91e+08
¥-5lm 0.00e+00 0.00e+00 0.00e+400 O0.00e+00 O0.00e+00 0.00e+00 0.00e+00
Y~S2 1.43e-39 0.00e+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00 3.93e-35
Y-93 4.11e-12 0.00e+00 1.13¢-13 0.00e+00 0.00e+00 0.00e+00 1.262-07
2r-93 3.05e+06 1.50e+05 8.21e+04 0.00e+00 5.32e+05 0.00e+00 1.42e+08
. 2r=95 1.50e+406 &£.73e+05 3.25e+05 0.00e+00 6.95e+05 0.00e+00 1.0%e+09
2r=97 1.76e-05 3.49e-06 1.6le-06 0.00e+00 5.29e-06 0.00e+00 95.44a-01
Nb~93m 1.55e+07 5.10e¢t06 1.28e+06 0.00e+00 5.96e+406 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 0.00e+00 0.00e+00 0.00e+00 0.00e+D0 0.00e+00 O0.00e+00
Mo-93 0.00e+00 1.37e+08 3,.76e+06 0.00e+00 23.94e+07 0.00e+00 1.67e+07
Mo-99 0.00e+00 8,31e+04 1,59%e+04 0.00e+00 1,90e+05 0.00a+00 1.49e+0S

Tc-101 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 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-98m 3.77e-21 1.05e-20 1.36e-19 0,00e+00 1,57e-19 5.83e-21 6.90e-18
Ru~103 8.57a0+07 0.000+00 3,66e+D7 0.00e+00 3.02e+08 0.00e+00 7.16e+09
Ru~105 5.27e-28 0.00e+00 2.04e-28 0.00e+00 6.65e-27 0.00e+00 4.25¢-25%
Ru-106 2.36e+09 0.00e+00 2.97e+08 0.00e+00 4.55e¢+09 0.00e+00 1.13a+ll
Rh-105 = 3.21e+00 2.32e+00 1.52e+00 0,00e+00 9.84e+00 0.00e+00 2.9%e+02
Pd-107 0.00e+00 1.35¢+06 6.69e+04 0.00e+00 1.22e+07 0,00e400 6.26e+06
Pd-109 0.00e+00 1.24e-06 2.63e-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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Ri factors for Teen age group by nuclide.

OTHER THAN NOBLE GASES, R;

Waterford Steam Electric Station

Pathway : Gaseous Release Meat & Poultry Pathway Ri

MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Ag-110m 5.06e+06 4.79¢+06 2.5le+06 O0.00e+t00 9.13a+06 0.00e+00 1.34e+09
Ag-111 1,230405 5.12e¢+04 2.57e+t04 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 1.13a+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+08
8n-126 1.506+10 2.80e+08 4.28e+08 7,38e+07 0.00e+00 0.00e+00 3,34e+09
Sbh-1l24 1.62e¢+07 2.98e+05 6.3le+06 3,67e+04 0.00e+00 1.426+07 3.26e+08
8b-125 1.56e+07 1.71e+05 3.660+06 1.45e+04 0.00e+00 1.37e+07 1.22e+08
Sbh-126 1.600+06 3.28e+04 5.76e+05 9.07e+03 0.00e+00 1.15¢+06 9,4%e+07
Sb-127 1.43e+04 3.05e+02 5.38e+403 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 0.00et00 B8.94e+08
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 9.420408 3.34e+08 1,12e+08 2.24e+08 3.82e+09 0.008+00 2.35e+09
Te-129 0.00e400 0.00e+00 O0.00e+00 0.,006+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+03 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+402 1,.,52e+02 2,75e+02 1.50e+03 0.00e+00 1.47e+04
Te-132 1.17e+06 7.39%e+05 6,.,96e+05 7.79e+05 7.09e+06 0.00e+00 2,34e+07
Te-133m 0.00e+00 0,00e+00 0.00e+00 O0.00e+00  0.00e+00 0.00e+400 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 1.54e408 1.12e+11 1.65e+08 0.00e+00 1.07e+07
I1-130 1.75e-06 5.07e-06 2.02e-06 4.13e-04 7.80e-06 0.0Ce+00 3.89e-06
I-131 B8.94e+06 1.256+07 6.72e+06 3,65e¢409 2,15e+07 0.00e+00 2.48e+06
1-132 0.00e4+00 O0.00e+00 0.00e+00 0.008400 0.00e+00 0.00e+00 0.00e+00
I-133 3.11le-01 5.28e-01 1.61e-01 7.37e¢+01 9.26e-01 0.00e+00 3.9%e-01
I-134 0.00e+00 0.00e+00 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00
I-135 3.82e-17 9.82e-17 3.64e-17 6.32e~15 1.55e-16 0.00e+00 1.0%e-16
Cs~134 $5.23e+08 1.23e+09 5.71e+08 0.00e+00 3.91e+08 1.49%e+08 1,53e+07
Ca-134m 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.000+90

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, R;

Ri factors for Tesn age group by nuelide.
Waterford Steam Electric Station
Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

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

Cs-135 1.80e408 1.650+08 3.86e+07 0.00e+00 6.31e+07 2.28e+07 2.89e406
Cs=-136 9.416+06 3.70e+07 2.4906+07 0.00e400 2.02¢+407 3.18e+06 2,.98et06
Cs-137 7.24e408 9,63e+08 3.368+08 0.00e+00 3.28e+08 1.27e¢}08 1.37e+07
Cs~138 0.00e+00 0.00e+00 0.00¢+00 0.00e+00 0.00et+00 0.00e+00 0.00e+00
Cs-139 0.006+00 0.00e+00 '0.00e+00 0.00e400 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 O0,0Ce+00 0.00e+00
Ba-140 2.38e+07 2.9le+04 1.53e+06 0.00e+00 9,.88e403 1.96e+04 3.67e+07
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.008+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0,00e+00 0.00e+00 0.00e4+00 0.00e+00 0.00e+00 0.00e+00

La=-140 3.08e-02 1.51e-02 4.030¢~-03 0.000+400 0.00e+00 0.00e+00 8.69a+02
La-141 2,92e~-37 B8.87e-38 1.48e-38 0.00e+00 0.00e+00 0.00e+00 1.5%9e-32
La-142 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e400 0.00e+00 0,00e+00

Ce-141 1.18e+04 7.88e+03 9.05e+D2 0.00e+00 3.7let03 0.00e+00 2.256+07
Ca-143 1.71e~02 1.24e+01 1.3%e-03 0.00e+00 5.58¢-03 0.00e+00 3.74e+02
Ce~144 1.23e+406 5.08e+05 6.60e+04 0.00e+00 3.04et05 0.00e+00 3.09e+08
Pr-143 1,77e404 7.05e¢+03 6.79¢+02 0.00e+00 4.10e+03 0.00e+00 5.8le+07
Pr-144 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 6.240+03 6.78e403 4.06e+02 0.00e+00 3.98e+03 0.00e+00 2.45e+07

Pm-147 7.93e405 7.53e+04 3.07e+04 0.00e+00 1.44e+05 0.00e+00 7,16e+07
Pm-148 1.66e+03 2,.71le+02 1.36e+02 0.00e+00 4.89e+02 0.00et00 1.62e+07
Pm=-148m 1.72e+05 4.360+04 3.4le+04 0.00e+00 6.60et04 0.00e+00 2.74e+08

Pre~149 4.340400 6.10e-01 2.50e-01 0.00e+00 1.16e+00 0.00e+00 B8,.98e+04
Pm-151 4.72e¢-03 7.79e-04 3.94e-04 0.00e+00 1.40e-03 0.00e+00 1.75e+02
Sm-151 7.07e405 1.36e+05 J.19e+04 0.00e+00 1.49e+05 0.00e+00 4.61a+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+00 1.68e+08
Eu-154 6.150+06 7.93e+05 5.59e+05 0.00e+00 3,.55e+06 0.00e+00 4,19e+08

Eu-155 1.30e+0€6 1.25%e+05 7.76e+04 0,00e+00 4.90e+05 0.000+00 7.18e+08
Eu-156 3.12e+04 2.340+04 3.82e¢+03 0.00e+00 1.58e+04 0.00e+00 1.20e+08
Tb-160 3.19e+05 0.00e+00 3.98et04 0.00e+00 1.260+05 0O.00a+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, R;

Ri factors for Teen age gzroup 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 O0.00e+00 1.15e+06 0.00e+00 1.93e+08
n-181 2.56e+04 8.250+03 8.62e402 0.00e+00 0.00e+00 0.00e+00 7.02e+05
w-185 9.140+05 3.01e+05 3.1%e+04 0.00e+400 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 8.470+09 2.55e+09 3.28e+08 0.00e+00 8.05e+09 0.00e+00 1.11e+06
Bi-210 2,300+05 1.57e+06 1,32e+05 0.00e+00 1.91e+07 0.00e+00 1.80e+07
Po-210 8.13e+09 1.71e+10 1.96e+09 0.000e+00 5.75e+10 0.00e+00 1.08e+09
Ra=223 5.216+10 7.92e+07 1.04e+10 0.00e+00 2.27e409 0.00e+00 2,5le+09
Ra=-224 5.97¢408 1.43e+06 1.196+068 0.00e+00 4.09e¢+07 0.00e+00 9.59%e+07
Ra-225 1.04e0+11 1.226+08 2.08e+10 0.00e+00 3.50e+0%9 0.00e+00 3,630+09
Ra-226 1.77e+413 4.48e+408 1.32e+13 0.00e+00 1.28e+10 0.00e+00 1.93e+l0
Ra-228 7.45e412 2.40e+08 B8.21e+12 0.00e+00 6.856+09 0,00e+00 3.25e+09
Ac=-225 6.37e+07 8.706+07 4.27e+06 0.00e+00 9.96e+06 0.00e+00 4.42e+09
Ac-227 1.99e+11 2,.9%4e+10 1.18e¢410 0.00e+00 8.548+09 0.00e+00 8.41e+09
Th-227 1.71e+06 3.07e+04 4.93e+04 0.00e+00 1.75e+05 0.00e+C0 5.01le+07
Th-228 2.12e¢+08 3.55e+06 7.16e¢+06 0.00e+00 2.00e+07 0.00e+00 1.86a+08
Th=-229 4.63e409 1.33e+08 7.68e+07 0.00e+00 6.45e+08 0.00e+00 2,68e+07
Th-230 7.00e+08 3.99e+07 1.94e+07 0.00e+00 1.54e+08 0.00e+00 2.07e+07
Th-232 7.84e+08 3.40e+07 65.28e+05 0,00e+00 1.66e+08 0.00e+00 1.76e+07
Th-234 1.31e+04 7.70e+02 3.82e+02 0.00e+00 4.39e+03 0.00e+00 1.40e+07
Pa-231 5.59e+15 2,10e+1l4 2.18e+l1ld4 0.00e+00 1.18e+15 0.00e+00 9.85e+13
Pa-233 3.7%e409 7.29e+08 6.52e+08 0.00e+00 2.756409 0.008+00 8.33e+12
u-232 3.246+09 0.00e+00 2.32e+08 0.00e+00 3.51e+08 0.00e+00 3.96e+07
U-233 6.83e+08 0.00e+00 4.15e+07 0.00e+00 1.60e+08 0.00e+00 3.66e+07
U=-234 6.560+08 0.00e+00 4.07e407 0,00e+00 1.57e+08 0.00e+00 3.59e+07
U-235 6.26e+08 0.00e+00 3.82e+07 0.00a+00 1.47e+08 0.00e+00 4.56e+07
U-236 6.26e+08B 0.00e+00 3.91e+07 0.00e+00 1.50e+08 0.00e+00 3,37e+07
U-237 1.81e4+03 0.00e+00 4.83e+02 0.00e4+00 7.45e+03 0.00e+00 4.800+05
u-238 6.01e+08 0.00e+00 3.58e+407 0.00e+00 1.38e+08 0,000+00 3.21e+07
Np-237 4.31e+408 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-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, R;

Ri factors for Teen age group by nuclide.
¥Waterford Steam Electric Station
Pathway : Gaseous Relsase Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidnay Lung GI-LLI

Np-238 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+00  6.75e-02 0.00e+00 3.46e+03
Pu-2238 1.520+07 1.94e406 4.13e+05 0.00e+00 1.77e¢+06 0.00e+00 1.75e+06

Pu-239 1.74e407 2.11e+06 4.56e+05 0.00e+00 1.94e+0€6 0.00e+00 1.60c+06
Pu-240 1,73e+07 2,10e+06 4.56e+05 0.00e+00 1.94e+06 0.00e+00 1.63e+06
Pu-241 3.55e+05 1.90e+04 8.33e+03 0.00e+00 J3.66e+04 0.00e+00 J3.34e+04

Pu-242 1.61e407 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 S.04e+05 0.00et00 2,14e+06 0.00e+00 2,34e+06
Am-241 2.540408 2,40e+08 1.83e+07 0.00e+00 1.37e+08 0.00e+00 2.51e+07
Am-242m 2.61e+08 2.30e+08 1.88e+07 0.00e+00 1.390+08 0.00e+00 3.21e+07
Am-243 2,580+08 2.3Be+08 1.82e+07 0.00e+00 1.37e¢+08 0.00e+00 2,99e+07
Cn-242 8.06e+06 6.50e+06 5.35e+405 0.00e+00 2.44e+06 0.00e+00 2.30e+07
Cm=~243 2.10e+08 1.95e408 1.,32e+07 0.00e+00 6.17e+07 0.00e+00 2.68e+07
Cm~244 1.63e+408 1.54e+08 1.03e+07 0.00e+00 4.8le+07 0.00e+00 2.58e+07
Cm~245 3.21e+08 2.82e+08 1.98e+07 0.00e+00 9.24e+07 0.00e+00 2.42e+07

Cm-246 3.18e408 2.82a+08 1.97e+07 0.00e+00 9.20e+07 O0.00e+00 2.380407
Cm-247 3.10e+08 2.78e+08 1.94e+07 0.00e+00 95.07e+07 0.00e+00 3.12e+07
Cm-248 2,58e+09 2,29e+09 1.60e+08 0.00e+00 -7.49e+08 0.00e+00 5.02e+08

Ccr-252 1.09¢+08 0.00e+00 2.63e+06 0.00e+00 0.00e+00 0.00e+00 9.58e+07

Conversion factors are in units of square metér-mzem/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, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station

Pathway : Gaseous Release Meat & Poultry Pathway Ri

p——

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
H-3 0.00e+00 1,34e0+02 1.34@+02 1.34e+02 1.34e+02 1.340+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 7.670407 7.67¢+407 7.67e+07 7.67e+07 7.67e+07 7.67e+07
N=13 0.00e+00 0.00e+00 0.00a400 0.00e+00 0.00e+00 0,00e+00 0,00e+00
F-18 0.000+400 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00
Na-22 1.75¢409 1.75e+40% 1.75e+09 1.75e+09 1.75e+09 1.75e+09 1.75e+09
Na-2¢ 1.77e~03 1.77e-03 1.77e-03 1.77e-03 1.77e-03 1.77e-03 1.77e-03
pP-32 7.430409 3.47e+08 2.86e+08 0.00e+00 0.00a+00 0.00e+00 2.05e+08
Ca=-41 1.42¢+09 0.00e+00 1.55e+08 0.00e+00 0.00e400 0.00e+00 7.77e+05
Sc-46 2.34e+05 3.21e+05 1.24e+05 0.00e+400 2.84e+05 O0.00e+00 4.69¢+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 8.0le+06 2,13e+06 0.00e+00 2.25e+06 0.00e400 6.72e+06
Mn-56 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e:00 0.00a+N0
Fe-55 4.57e+08 2.42e¢+08 7.51e+07 0.00e+00 0.00e+00 1.37a+08 4.49e+07
Fe=-59 3.76e+08 6.09e408 3.03e+08 0.00e+00 0.00e+00 1.77et08 6.34e+08
Co-57 0.00e+00 5.92e+06 1,20e+07 0.00e+00 0.000+00 0.00e+00 4.85e+07
Co-58 0.00e+00 1.64e+07 5.036¢+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 0.008+00 0.00e+00 3.B4e+08
Ni-59 2.18e+08 5.80e+07 3.69e+07 0.00e+00 0.00e+4+00 0.00a+00 3.850+06
Ni-63 2.91e+09 1.56e+08 95.91e+07 0.00e+00 0.00e+00 0.00e+00 1.05e+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 3.07e-07 1.85e-07 0.00e+00 7.41le-07 0.00e+00 1.44e-05
Zn-65 3.75e+08 1.00e¢09 6.22e+08 0.00e400 6.300+08 0.00e+00 1.76e+08
Zn-69 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00
Zn=-65m 2,910-05 4.95¢-05 5.85e-06- 0,00e+00 2.88e-D5 0.00e+00 1.6le-03
Se~79 0.00e+00 1.29¢+08 2.87e407 0.00e+00 2.10e+D8 0.00e+00 8.48e+06
Br-82 0.00e+00 0.00e+D0 1.53e¢+03 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-83 0.00e+00 0,000+00 0.000+00 0.00e+00 0.00e+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 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of sgquare 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 7

138

Attachment 7.8 (13 of 24)




MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R

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 Thyrold Kidney Lung GI-1LI
Rb-86 0.008400 5,77e+08 3.55e+08 0.,00e+00 0.00e+00 0.00e+00 3.71e+07
Rb-87 0.00e400 1,25e+409 5.80e¢08 0.00e+00 0.00e+00 0.000400 1.88e+07
Rb-886 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
Rb-89 0.008400 0.00e+00 0.00e+00 0.00e+00 0,.00e+00 0.00e+00 0.00e+00
Sr~-89 4.820408 0.00e+00 1.38e+07 0.00e+00 0.00e+00 0.00e+00 1.87e+07
Sr-90 1.57e410 0.00e+00 3.15e+08 0.00e+400 0.000+00 0.0Ce+00 1.40e+08
Sr-91 2.50e-10 0.00e+00 9.42¢-12 0.00e+00 0.00e+00 0.00e+00 5.51e-10
83r-92 0.00e+00 0.00e+00 0,000+00 0.00e+00 0.00e+00 0.000+00 0.00e+00
Y-90 1.720+402 0.00e+00 4.61e+00 0.00e+00 0.00e+00 0.00e+00 4.91e+0S
Y-91 1.80e+06 0.00e+00 4.82a+04 0.00e+00 0.00e+00 0.00e+00 2.40e+08
Y-91m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
¥-92 2.69e-39 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.090+00 7.76e-35
¥-93 7.73e-12 0.00e+00 2.12e-13 0.00e+00 0.00e+00 0.00e+00 1.15e-07
Zr-93 5.80e+06 2.17e+05 1..55e+05 0.00e+00 8.41e+05 0.00e+00 8.24e107
Zr-95 2.66e+06 5.86e+05 5.21e+05 0.00e+00 8.38e+05 0.00e+00 6€.11e408
2r-97 3.28e~05 4.74e-06 2.80e-06 0.00e+00 €.80e-06 0.00e+00 7.18ae-01
Nb=93m 2.99¢+07 7.460406 2.450406 0.00e+00 8.05e406 0.00e+00 1,12e+09
Nb-95 3.10e+06 1.21e+06 8.628+05 0.00@400 1.1306+06 0.00e+00  2.23e+09
Nb-397 0.00e+00 0.00e+00 0,.000e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00
Mo-93 0.00e+00 1.97+08 7.07e+06 0.00e+00 5.19e+07 0.00e+00 9.98e+06
Mo=~99 0.00e+00 1.16e+405 2.86e+04 0.00e+00 2.47e+05 0.00e+00 9,.57e+04
Tc-101 0.00e+00 0.00e+00 0.00e+0D 0.00e+D0 0.00e+00 0.00e+00 0.00e+00
Tc-99 2.19e+08 2.4de+08 8.75e+07 0.00e+00 2.87e+09 2.15e+07 2.56e+09
Tec=-99m 6.61e-21 1,30e~20 2.15e-19 0.00e+00 1.B8e-19 6.58e-21 7.37e-18
Ru=-103 1.55e+08 0.00e+00 5.96e+07 0.00e+00 3.90e+08 0.000+00 4.01e+09
Ru-~105 9,83e-28 0,.00e+00 3.57e-28 0.00e+00 B.64e~27 0.00e+00 6.42e-25
Ru-106 4.44e+09 0.00e+00 5.54e+408 0.00e+00 5.99e+09 0.00e+00 6.90e+10
Rh-105 6.01e+00 3.23e+00 2.76e+00 0.00e+00 1.29¢+01 0.00e+00 2.00e+02
Pd=-107 0.00e+00 1,93e+06 1.64e+05 0.00e+00 1.6le+07 0.00e+00 3.83e+06
pd-109 0.00e+00 1.77e-06 5.32e-07 9.5le-06 0.00e+00 1.05e~04

0.00e+00

Conversion factors are in unlts 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, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Statlion
Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuelide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110m 8.3%e+06 5.67e+06 4.53e+06 0.00e+00 1.06e+07 0,.00et00 6,74e+08
Ag-111 2.33e+05 7.28e+04 4.8le+404 0.00e+00 2.20e+05 0.00e+00 4.460+07
‘Cd-113m 0.000+00 5.50e+06 2.340+05 0.00e+00 5.660+06 0.00e+00 1.42e+07
Cd=-115m 0.00e+00 1.78e+06 7.58at04 O0.00e+00 1.32e+06 0.00e+00 2.42e+07
8n-123 8.8le409 1.09e+08 2.15e+08 1.160+08 0.00e+00 0.00e+00 4.320+09
Sn-125 2.800408 4,22e+406 1.25e+07 4.37e+06 0.00e400 0.00e+00 8.67e+08
8n-126 2.72e+10 3.39e408 7.74e+08 9.32e+07 0,00e+00 0.00e+00 2.04e+09
Sbh~124 2.92a407 3.79e+05 1.02e+07 6€.46e+04 0.00e+00 1,62e+07 1.83e+08
8b~125 2.8%+07 2.200405 5.97e+06 2.64e+04 0.00e+00 1.59e¢+07 6.80e+0?7
Sb-126 2.806406 4.28e+04 1.0le+06 1.640404 0.00e+00 11.34e+06 5,64e+07
8h-127 2.63e+404 4.06e+02 9.11e+03 2.92¢+02 0,00e+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 5,49%e+08
Te-127 3.53e~-10 9.5le-11 7.57e-11 2.44e-10 1.00e-09 0.00e+00 1.38e-08
Te~127m 1.77e+09 4.78e+08 2.11le+08 4.2{e+08 5,06e+09 0.00e+00 1.44e+09
Ta~-129 0.00e+00 0.00e+00 0.009+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-129m 1.7%+09 5.00e+08 2.78e+08 5,77¢+08 5.26e+09 0.00e+00 2.18e+09
Te-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.006+00 0,00e+00 0.00e+00
Te-131m 7.09e+02 2.45e+402 2,61e+02 5,04e+02 2.37e+03 0.00e+00 9.94e+03
Te-132 2.13e406 9.43e+05 1.l4e+06 1.37e+06 §.76e+06 0.00e+00 9,49e+06
Te-133m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e4+00
Te-134 0.00e400 0.006+00 0,00e+00 0.000400 0.00e+00 0.00e+00 0.00e+00
I-129 2.060408 1.26a+08 1.13e+08 8,270+10 2.13e+08 0,00e+00 6.36e+06
I-130 3.13e-06 6.33e-06 3.26e-06 6.97e~04 9.46e-06 0.00e+00 2.96e-06
I-131 1.666+07 1,67e+07 9,48e+06 5.51e+09 2,74e+07 0.00e+00 1,.48e+06
I~132 0.00e+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
I~-133 5.78e~-01 7.15e-01 2,70e-01 1.33e+02 1,1%e+00 0.00e400 2,880-01
I~-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-135 = 6.91e-17 1l.24e-16 5.88e-17 1.10e-14 1.91le-16 0.00e+00 9.47e-17
Cs-134 9,22e4+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 0.000+400. 0.00e+00 0.00e+00 0.00e+00

Converaion factors are in units of square meter-nrem/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, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bona Liver T. Bedy Thyroid Kidney Lung

GI-LLI

Cs~135 3.39e+08 2.36e+08 2.42e407 0.00e+00 8.34e+07 2.78e+07 1
Cs-136 1.62e+07 4.46e+07 2.8%e+07 0.00e+00 2.38e+07 3.54e+06 1
Cs-137 1.33e+09 1.28e+09 1.88e+08 0.000t00 4.160+08 1.50e+08 7

.77e+06
.57e+06
.99e+06

Cs-138 0.00e+00 0,000400 0.00e+00 0.00e+00 0.00e+00 0.00et00 O
Cs-139 0,00e+00 0,00e+00 0.00e+00 0.00e+00  0.00e+00 0.00e+00 O
Ba-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O

.00e+00
.00e+00
.00e+00

Ba-140 4.39e+07 3.85e+04 2.56e+06 0.00e+00 1.25e+04 2,29%e+04 2
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.006+00 0,00e+00 O

.22e+07
.00e+00
.00ae+00

La-140 5.640-02 1.97e~02 6.64c-03 0.00et00 0.00e+00 0.00e+00 5
La-141 5.50e-37 1.28e-37 2.78e-38 0,00e+00 0.00e+00 0.00e+00 2
La-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O

.49e+02
.85e-32
.00e+00

Ce-141 2.22e+04 1.11e+04 1.65e¢+03 0.00e+00 4.86e+03 0.00e+00 1
Ce-143 3.21e~02 1.740401 2.52e-03 0.00e+00 7.29e¢-03 0.00e+00 2
Ce-144 2.32¢+06 7.26e+05 1.24@+405 0.00e+00 4.02e+05 0.00e+00 1

.38e+07
.95e+02
.89e+08

Pr=-143 3.34e404 1.000+404 1.66e+03 0.00e+00 5.43e+03 0,00e+00 3
Pr-144 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0O
Nd-147 1.17e+04 9.48e+03 7.34e+02 0,00e400 5.20e+03 0.00e+00 1

.6le+07
.00e+00
.50e+07

Pm=147 1.52e+06 1.08e+05 5.8le+04 0.00e+00 1.91e+05 0.00e+D0 4
Pm-148 3.11e+03 3.74e+02 2.42¢+02 0.00e+400 6.35e¢+02 0.00e+00 9
Pm-148m 2.70e+05 5.37e+04 5.37e+04 0.00e+00 7.56a+04 0.00e+00 1

.38e+07
.56e+06
.51e408

Pm-149 8.1964+00 8.7le-01 4.72e-01 0.00e+00 1.54e+00 0.00e+00 &
Pm-151 8.80e-03 1.07e-03 6.96e-04 0.00e400 1.81e-03 0.00e+00 1
Sm-151 1,31e406 1.95e+05 6.13e+04 O0.000+00 2.01e+05 0.00e+00 2

.94e+04
21402
.82e+07

Sm-153 . 1.86e+00 1,16¢+00 1l.12e-01 0.00e+00 3.53e-01 0.00e+00 1
Eu-152 3.00e+06 5.46e+05 6.49e+05 0.00e+00 2.31e406 0.00e+00 8
Eu-154 1.13e+07 1.02e+06 9.27e+05 0.00e+00 4.46e+06 0.00e+00 2

.54e+04
»97e+07
.36e+08

Eu-133 - 2.27e406 1,63e+05 1.28e+05 0.00e+00 6.11le+05 0.00e+00 4
Eu-156 5.77e+04 3.09e+04 6.39e+03 0,006+00 1.9%e+D4 0.00e+00 7
Tb-160 5.160+05 '0.00e+00 6.40e+04 0.00e+00 1.54e+05 0.00e+00 1

.09e+08
.01le+07
.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, R;

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=166n 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
wW-185 1.72¢+06 4.30e+05 .6.02e¢+04 0.00e+00 0.00e+00 0,00e+00 1,60e+07
w-187 3.49e-02 2.060~02 9.27a-03 0.00e+00 0.00e+00 0.00e+00 2.90e+00

Pb-210 1.40e+10 3.60et03 6.17e¢+08 0.00e+00 1.08e+10 0.00e+D0 6.79e+05
Bi-210 4.34e+05 2.240406 2.49%e+05 0.00e+00 2.53e+07 0.00e+00 1.14e+07

Po-210 1.53e+10 2.456+10 3.70e+09 0.00e+00 7.6le+l0 0.00e+00 6.60e+08
Ra-223 9.80e+10 1.13e+0B 1.96e+10 0.008+00 3.00e+09 0.00e+00 1.56e+0D9
Ra-224 1.12e+09 2.04e+06 2.2%e+08 0.000+00 5.400407 0.00e+00 6.17e+07

Ra-225 1.96e+11 1.75e+408 3.91e+l0 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+4+00 1.70e+10 0.00e+00 1.16e+l10
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 1.248+08 ©6.050¢+06 O0.00e+00 11.32e+07 0.00e+00 2.75e+09
Ac-227 2.52e+11 4.0Se+l0 1.56e+10 0.00e+00 B8.92e+09 0.00e+00 5.1l5e+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 S5.21e+06 1.38e+07 0.00e+D0 2.71e+07 0.00e+00 1.14e+08
- Th=-229 4.80e409 1.21e408 8.0le+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 3.11e+07 6.15e+05 0.00e+00 1.5le+08 0.00e+00 1.08e+07
Th-234 2.4%0+04 1.10e+403 7.159e+02 0.00e+00 5.83e+03 0.00e+00 8.58e+06
Pa=-231 5.780+15 1.91e+l4 2.30e+ld 0.000+00 1.05e+15 0.008400 6.03e+13

Pa-233 5.91e+09 9.20e+08 1.03e+09 0.00e+00 3.39%e+09 0.00e+00 4.70e+12

U-232 6.116+09 0.00e+00 4.37e+08 0.00e+00 4.65e+08 0.00e+00 2.42e+07
U-233 1.2%5e+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+07 0.00e+D0 2.08e+08 0.00e+00 2.20e+07
U-235 1.19+09 0.00e+00 7.19%e+07 0.00e+00 1.55e+08 0.00e+00 2.79e+07
0-236 1.190409 0.00e+00 7.37e+07 0.00e+00 1.99e+08 0.00e+00 2.06e+D7
y-237 3.42e¢+03 0.00e+00 9.09%¢+02 0.00e+00 9.67e+03 0.00e+00 3.02e+05
0-238 1.14e+09 0.00e+00 6.74e+07 0.00e+00 -1.82e+08 0.00e+00 1.97e+07

Np-237 ¢.560+08 3.01e+07 2.00e+07 0.00e+00 1.24e+08 0.00et00 1.67e+07

Conversion factors are in units of aquaie 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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OTHER THAN NOBLE GASES, R

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station

MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES

Pathway : Gasecus Release Meat & Poultry Pathway Ri
Nuclide Organ Doae Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Np=-238 2.27e400 4.59e-02 3.53e-02 0.00e+D0 1.46e~01 0.00e+00 1.570+03
Np=-239 4.2%9e-01 3.08a-02 2.17e-02 0.000400 8.916-02 0.00e+00 2.28e+03
Pu-238 1.70e+0? 1.97e+06 4.52e+05 0.00e+00 1.64e+06 0.00e+00 1.07e+06
Pu-239 1.850+07 1.97e+06 4.74e+05 0.00et00 1.75e+06 0,00e+00 9.80e+05
Pu-240 1.83e+407 2.05e+06 4.74e+05 0.00a+00 1.75e+06 0.00e+00 9.99e+05
Pu~241 5.51e+05 2,25e+04 1.14e+04 0.00«+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 0.008¢+00 9.60e+05
Pu-244 1.99¢¢07 2.26e+07 5.22e+05 0.00e+00 1.53e+06 0.00e+00 1.438+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~242n 2.86e408 2,29%e+08 2.12e+07 0.00e+00 1.29e+08 0.00e+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 1.52¢+07 1.21e+07 1.0le+06 0.00e+00 3.23e+06 0.00e+00 1.41e+07
Cm-243° 2.6le+08 2.120+08B 1,68e+07 0.00e+00 6.28e¢+07 0.00e+00 1.64e+07
Cm=244 2,20e+08 1.,780+08 1.41e+07 0.00e+00 5.17e+07 0.00e+00 1.58e+07
Cm-245 3.41e+408 2.74e+08 2.15e+07 0.00e+00 8.400+07 0.00e+00 1.48e+07
Cm=-246 3.37e+08 2,74e+08 2.15e+07 0.00e+00 B8,36e+07 0.00e+00 1.45e+07
Cm~247 3.29%9e408 2.70e+08 2.11e407 0,00e+00. 8.26e+07 0.00e+00 1.91e+07
Cm-248 2.74e409 2.23e+09 1.74e+408 0.00e+00 6.8le+08 0.00e+00 3.09e+08
cfg-252 2,08e+08 0.000400 5.03e+06 0.00e+00 0.00e+00 0.00e+00 5.87et07

Conversion factors are in units of séua:e meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr par uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

Ri factors for Infant age group by nuclide.
Materford Steam Electric Station
Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyrold Kidney Lung GI-LLI
H-3 0.00e400 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00
Be-10 0.00e+00 0.000400 0.00e+00 0.000400 0.000+00 0.00c+00 ©.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 0.00e+00 0.00e+00 0.00e+00
F-18 0.00e400 0.00e+00 0.00et+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00
Na-22 0.00e+00 0,00e+00 0.00et00 0,00e+00 0.00e+00 0.00e+00 0.00e+00
Na-24 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,.00e+00 -
p-32 0.00e+00 0©.00e+00 0.00et+00 0.00e+00 0.008+00 0.00e+00 0,00e+00
Cca=-41 0.00e4+00 0.00e+00 0.00e+00 O0,00e+00 0.00e+00 0.00e+00 0.00e+00
Sc-46 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.006+00 0.00e+00
Cr-51 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Mn-54 0.00e+00 ©0.00e+400 0.00e400 0,.00e+00 0.000+00 0.000+00 0,00e+00
Mn-56 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000e+00 0.00e+00 0.00e+00
Fe-55 0.00et00 0,.00e+00 0.00e+00 0.00et+00 0.00e+00 0.00e+00 0.00e+00
Fe-53 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+C0 0.000+00 0.00e+00
Co-57 0.00e+00 0,00e+00 0.00e+00 0.00¢+00 0.00e+00 0.00et00 0.000+00
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 0.009+00 0.00e+00 0.00e+00
Ni-59 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ni-63 0.006+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ni-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O0,00e¢+00 0.00e+00
Cu-64 0.00e+00 0.006+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zn-65 0.00e+00 0.,00e+00 0.0Ce+00 0,00e+00 0.00e+C0 0.00e+00 0.,00e+00
2n-69 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00et00
Zn-69m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O0.00e+00 0.00¢+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+00 0.00e+00 0.00e+00 0.00e+00
Br-83 0.00e+00 0,00e+0) 0.00e+00 0.00e+400 0.00e+00 0.00e+00 0.00e+00
Br-64 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 O0.000+00 O0,00¢+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per

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, Rj

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factoras
Bone Liver T. Bady Thyroid Kidney Lung GI-LLI
Rb=-86 0.000400 0.00e+00 0.00e+00 ©0.00e+00 0,00e+00 0.,.00e+00 0.00e+00
Rb-87 0.00e+00 0.00e+00 0.00e+00 0.00e400 0.00e+00 0.00e+00 ' 0.00e+00
Rb-88 0.00e+00 0.00e+00 0.00a+00 0.00e400 0.00e+00 0.00a+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 0.00a¢00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sr-90 0.00a400 0.00e+400 0.00e+00 0,000+400 0.00e+00 0,00e+00 0.00e+00
Sr-91 0.00e400 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.000+400 0.00e+00
8r-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+00
Y-90 0.00e+400 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+Q00 0.00e+00 0.00e+00 0.00e+00 O0,00e+400
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 0.00e400 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 0.000+00 '0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zr-93 0.00e+00 0.000+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zr-9% 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
2r=-97 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nb=-93m 0.000+00 0.00e4+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nb=-95 0.00e+00 0.000400 0.00e+00 0.0U¢+OD 0.00e+00 0.00e+00 0,.00e+00
Nb~-97 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.00a+00
Mo-93 0.00e+00 0.00e+00 0.000400 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ho-99 0.00e+00 0,.00e+00 0.00e+00 0.006+00 0.00e+00 0.00e+00 0.00c+00

Te-101 0.00e+00 0.000400 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0©.00e+00 0,00e+00
Tc-99m 0.00e+00 0.00e+00 0.00e+00 0.00e+D0 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-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 0.000+00 0.00e+00 0.00e+00 0.00e¢00 0.00e+00
Pd-109 0.006+00 0.00e+00 0.00e+t00 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, R|

Ri factors for Infant age group by nuclide.

Naterford 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-110m 0.00e+00 0.00e+00 0.00e+00 0.0be+00 0.00e+00 0.00e+00 0.00e+00
Ag-111 0.00e+00 0.00e+00 0.00e+00 0.006+00 0.00e400 0.00e+00 0.00e+00
Cd-113n 0,00e+00 0.00e+00 0.008+00 0.00e+00 0,000+00 0,00e+00 0.00e+00
Cd-115m 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
5n-125 0.00e+00 0.00e+00 0.00e+00 0.000+00 0,00e+00 0.00et00 0.00e+00
Sn-126 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
8b-124 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00
8b-125 0.008+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
8b-126 0.00e+00 0.006+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sb-127 0.00a+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
Te-125m 0,.00e+00 0.00e+00 0.00e+00 0.00a+00° 0,00e+00 -0.00e+00 0.00e+00
Te-127 0.00e+00 0.00e+00 0.00et00 0.00e+00 0.00e+00 0.00e+00 0,.00e+00
Te-127m 0.00e+00 0.00e+00 0,.000+00 0.00e+00 0.00e+00 0.00e+00 0.0Ce+00
Te-129 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 ©.00e+00 0.00e+00
Te-129m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-131 0.00e+00 0.00e+00 0.00e+00 0.00e400 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 0.0Ca+00 0.00e+00
Te~134 0.00e+00 0.00e+00 0,00@+00 0.000+00 0.00e+00 0.00a+00 0.00e+00
1~129 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
1-130 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-131 0.00e+00 0.00e+00 0.00e+00 0©0.00e+00 0©0.00e+00 0©.00e+00 0.00e+00
I-132 . 0.00a+00 0.00e+00 0.00e+00 0.000400 0.00e+00 0.00e+00 0.00e+00
I-133 0.00e+00 0.00e+00 0.00e+00 0.006400 0.00e+00 0.00e+00 0,00e+00
I-134 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I~-135 0.00e+00 0.00e+00 0.00e+00 0.00e+D0 0.00e+00 0.00e+00 0.00e+00
Cs-134 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+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+0D

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, R

Ri factors for Infant ige group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Dose Conversioh 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+00 0.00e+00 ©.00e+00
Ca~-136 0.00e+00 D0.00e+00 0.008+00 0.00e+00 0.00e+00 0.008+00 0,.00e+400
Cs-137 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ca-138 0.00e+00 0.00e+00 0,.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cs~-139 0.00e400 0.00e+00 0,00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 0.00e+00 0,00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-140 0.00e400 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00
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+00 0.00e+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 0.00e+00 0.00e+0C 0.00e+00
La~-142 0.00e+00 0.00e+00 0.00e+00. 0.00e+00 0.00a+C0 0.006+00 0.00e100
Ce-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ce-143 0.00e400 0.00e+00 0.00e+00 0,008+00 0.000+00 O0.00e+00 0.00e+00
Ce-14¢ 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 0.00e4+00 0.00e+00
Pr-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000e+00 0.008+00 0.00e+00
Nd-147 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+0D0
Pn-147 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pm-148 0.00e+00 0.00e+00 0.00e+0C 0.00e+D0 0.00e+00 0.00e+00 0,.00e+00
Pm-146m 0.000+00 0.00e+00 0.00e+00 0.00et00 0.00e+C0 0.00e+00 0.00e+00
Pm~149 0.00e+00 0.00e+00 0.00e+00 0.006+00 0.00e+00 (0.000+400 0.00e+00
Pm~151 '0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sm=-151 0.00e400 0.00e+00 O0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00
Sm-153 0.00e+00 0.00e+00 0.00e+00 0.00@+00 0.00a+00 0.00e+00 0?00;:55
Eu-152 0.00e+00 0.00e+400 0.00e+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 0.00e+00 0.00e+00 0.00e+00
Eu-155 0.00e+00 0.00e+00 0.00e+00 0.00e+00 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+00C 0.00e+00 0.00e+00

0.00e+C0

Tb-160 0.0QO+00 0.00e+00 0.0Ne+00 0.006+00 0.00e+00 0.00e+00

Conversion factors are in unita 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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g,

MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R;

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-LLY
Ho~166m 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.00e+00
¥-181 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
W-1B5. 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
W-187 0.00e+00 0.006+00 0.00e+00. 0.00e+00 0.00e+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
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 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ra~-223 0.00e+C0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ra=-224 0.000400 0.00e+00 0.00e+00 0.00et00 0.00e+00 0.00e4+00 0.00e+00
Ra=-225 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00
Ra~-226 0.00e+D00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ra-228 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e400 0.00e+00
Ac-225 0.00e+00 0.00e400 0.00e+00 0.00e400 0.00e+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-227 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O0.00e+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 O0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Th=-230 0.00e+00 0.006+00 0.00e+00 0,.00e+00 0.00e+00 0.00e+00 0.00e+00
Th-232 0.00e+00 0.00e+00 0.00e+00 0.000400 0.00e+00 0.00e+400 0.00a+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 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pa-233 0.0004+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
U-232 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
U-233 ' 0.00e+00 0.0006+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
U-23¢ 0.00e4+00 0.00e+00 0.000+00 0.000+00 0.00e+00 0.00e+00 0.00e:aa
U-235 0.00e+00 0.00e+00 0.000+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 0.00a+00 0.008+00
U-238 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00
Np-237 0.008+00 0.00e+00 0.00e+00 0.00e+00 0.00@+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all

UNT-005-014 Revision 7

148

. nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.

Attachment 7.8 (23 of 24)




AT YW U 1)

- e

OTHER THAN NOBLE GASES, R

RL factors for Infant age group by nuclide.
Waterford Steam Electric Station

Pathway : Garecus Releasa Meat & Poultry Pathway Ri

MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES

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 O0.00e+D0 0.00e+400 0.00e+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 0.008+00 ©0.00et00 0.00e+00 0,.00e+00 ©0.00e+00 0O0.00e+00 0.00e+D0
Pu-239 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.008+400 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 0.00e+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00
Pu-242 0.00a+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
bPu-244 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.00e+00
Am-241 0.00e+00 0.00e+00 0.00e+00 0.00e+00 ©0.00e+00 O0.00e+00 0.00e+00
Am=242m 0.00e+00 0.00a+00 0.00e+00 0.00e+00 0.00e+00 0.00et00 0.00e+00
Am-243 0.00e400 0.C0et00 0.00e+00 0.008+00 0.00e+00 0.00e+00 0.00e+00
Cm=242 0.00e+00 0.00e0+00 0.00e+00 0.00e+00 0,.00e+00 0.00e+00 0.00e+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+00 0.00e+00 0.00a+00 0.00e+00 0.008400 0.00et00 0.00e+00
Cmn-245 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+400 0.00e+00 0,00e+00
Cm=-246 0.00e+00 0.00e+00 0.000+00 0.00a+00 0.000+00 0.00e+00 0.00e+00
Cm-247 0.00e+00 0.00e+00 0.00e+400 0.00et00 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

Converaion 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, R;

Ri factors for Adult age group by nuclide.
Naterford Steanm 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 1.296+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 2.2Be+0B 4.55e+07 4.55e¢+07 4.550+07 4.550+Oj 4.55e407 4.55e+07
N-13 0.00e+00 O0,.00e+00 0.00e+00 0.00e400 0.00e+00 O0.00e+400 0.00a+00
F-18 4.26et00 0.00e+00 4.72e-01 0.00e+00 0.00e+00 0.000+00 1.26e-01
Na-22 1.32¢409 1.32e+409 1.32e403 1.32e409 1.32e+09 1.32¢+09 1.32e+09
Na-24 2.68e+05 2,68e+05 2.68e+05 2.68e+05 2.68et0S 2.68e+05 2,68e+0S
P~32 1.40e+09 8.73e+07 5.42e+407 0.00e+00 0.00e+00 0.00e+00 1.58e+08
Ca-41 1.480410 0.00e+00 1.60e+09 0.00e+00 0.00ea+00 0.00e+00 1.47e107
Sc-46 2.51e+05 4.86e+05 1.41e+05 0.00e+00 4.54e+05 0.00e+00 2.37e+09
Cr-51 0.00e+00 0.00e+00 d4.64e+04 2,770+04 1.02e+04 6.160+04 1,17e+07
Mn-54 0.00e+00 3.13e+08 5.97e¢+07 0,00e+00 9.31e+07 0.00e+00 9.58e+08
Mn=56 0.00e+00 1,530401 2.72e¢+00 0.00e+00 1.94e+01 0.00e+00 4.89%e+02
Fe-5% 2.10e+08 1,45e+08 3.38e+07 0,.00e+00 0.00e+00 8.08e+07 8.31le+07
Fe-59 1.26e+08 2.96e+08 1.l14e+08 0.00e+00 0.00e+00 B.28et07 9.88e+08
Co=-57 0.00e+00 1.17e+07 1.949+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 0.008+00 1.67e+08 3.69%e+08 0.00e+00 0.00e+00 0.00e400 3,14e+09
Ni-59 7.82e+08 2.68e+408 1.31e+08 0.00e+00 0.00e+D0 0.00e+00 5.53e+07
Ni-63 1.04e+10 7.21e+08 3.49e+08 0.00e+00 0.00e+00 0.00e+00 1.50e+08
Ni1-65 5.96e+01 7.75e+00 3.54e+00 0.000+00 0.00e+00 0.00e+00 1.97e+02
Cu-64 0,00e+00 9.15e403 4.29e+03 0.00e+00 2.31e+04 0.00e+00 7.75e+05
Zn-65 3.17e+08 1.01e+09 4.560+08 0.00e+00 6.750+08 0.00e+00 6.36e+08
Zn-69 5.060-06 9.67e-06 6.72e¢-07 .0.00e+00 6.28e-06 0.00e+D0 1.45e-06
Zn~-69= 2,24e+04 5.38e+04 4.92e+03 0.00e+00 3.26e+04 0.00e+05 3.29e+06
8a-79 0.000+00 2.11le+08 3.52e+07 0.00e+00 3.65e+08 0.00e+00 4.31e+07
Br-82 0.00e+00 0.00e4+00 1.50e+06 0.00e+00 0.00e+00 0.00e+00 1.72e+06
Br-83 0.00e+00" 0,0Ce+00 3.01e+00 0.00e0+00 0.00e+00 0.00e+00 ¢.33e+00
Br-84 0.00c+00 0.000+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 0.000+400 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, R;

Ri factors for RAdult age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release lLeafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Rb-B6 " 0.00e+00 2.19¢408 1.02e+08 0.00e+00 ' 0.00e+00 0.00e+00 4.32e+07
Rb-87 0.00e400 9.8604080 3,43e+08 0.00e+00 0,00e+00 0.00e+00 4.62a+07
Rb~-88 0.00e+00 2.648-22 1.40e-22 0.00e+00 0.00e+00 0.000+00 3.65e-33
Rb-89 0.00e+400 2.88e-26 2.030e-26 0.00e+00 0.00e+00 0.00e+00 1.67e-39
Sr-89 9.96e409 0.00e+00 2.86e+08 0.00e+00 0.00e+00 0.00e+00 1,60e+09
Sr-90 6.950+11 0.00e+00 1.40e+10 Q.00e+00 0.00a8+00 0.00e+00 1.75e+l0
Sr-91 3.02e405 0.00e+00 1.22e+0¢4 0.00e+00 0.00e6+00 0.00e+00 1l.44e+06
Sr-92 4.15e+02 0.00e+00 1.79e+01 0.00e+00 0.00e+00 O0.00e+00 8.21e+03
Y-90 1.33e¢+04 0.00e+t00 3.56e+02 0,00e+00 0.00e+00 0.00e+00 1,4le+08
Y-91 5.110406 0.000400 1.37e¢¢0S 0.00e+t00 0.00e¢+00 0,00e+00 2.B8le+09
¥=-91m 4.76a-09 0.00e+00 1.84e-10 0.00e+00 0.00e+00 0.00e+00 1.4Ce-08
Y~-92 8.96e-01 0.00e+00 2,62e-02 0.00e+00 0.00e+00 0.00e+00 1.57e+0¢&
Y-93 1.60e+02 0.000+00 4.65¢+00 0.00e+00 0.00e+00 0.00e400 5.34e+06
2r-93 3.350¢06 1.886+405 8.73e+04 0.00e+00 7.1le+05 0.00e+00 1.95e+08
2r-95 1.17e¢+06 3.77e¢+05 2.55e+03 0,00e+00 5.91e+05 0.00e+00 1.19e+09
2r-97 3.36e+02 6.78e+01 3.10e+01 0,00e+00 1.02e+02 0.00e+00 2.,10€+07
Nb=93m 2.02e406 6.60e+0S5 1,63e+405 O0.00e+00 7.59e+05 0.00e+00 3.05e+08
Nb-85 1.42e6+405 7.91e+04 4.,25e¢+04 0.00e+00 7.82e+04 0.00e+00 4.80e+08
Nb-97 2.840-06 7.19e-07 2.63e-07 0.00e+D0 8.3%-07 0.00e+00 2.65e~03
Mo-93 0.00e+00 6.02e+08 1.630407 0.00e@+00 1.71e+08 0.00e+00 9.78e+07
Mo-99 0.00e+00 6.14e+06 1.17e+06 0.00e+00 1.39e407 0.00e+00 1,.42e+07
Tc~101 5.93a-31 B.55e-31 8.39%9e-30 0.00e+00 1.54e-29 4.37e-31 0.00e+00
Te~99 1.00e+07 1.49e+07 4.02e406 0.00e+00-  1.88e+08 1.27e+06 4.87e+08
Tc-9%m 3.06e+00 08.66e+00 1.10e+02 0.000+00 1.31e+02 4.24e+00 5.120+03
Ru-103 4.77e+06 0.00e4+00 2,056+06 0.00e+00 .1.82e+07 0.00a+00 5.57e+08
Ru-105% 5.29+01 0.00e+00 2.0%e+01 0.00e+00 6.684e+02 0.00e+00 3.24e+04
Ru-106 1.93e+08 0.00e+00 2.44e+07 0.00e+00 3.72e+408 0.00e+00 1.25a+10
Rh=105 B8.01a404 5.86e+04 3.86c+04 0.00e+00 2.49e¢+05 0,000+00 Y,32e+06
Pd-107 0.00e4+00 1.18e+07 7.53e+05 0.00e400 1.06e+08 0.00e+00 7.30e+07
Pa-109 0.000+00 2.23e+04 5.02e+03 0.00e+00 1.27e+05 0.00e+00 2.47e+06

Conversion factors are in units of aquare meter-nrem/yr pur 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, R|

Ry 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 Thyrold Kidney Lung GI-LLI
Ag-110m 1.05e+07 9.74e+06 5.79e+06 0.00e+00 1.92e+07 0.00e+00 3.98e+09
Ag-111 2.11e+05 B8.81e+04 &.39¢+404 0,.00e+00 2.84e+05 0.00e400 1.62e+08
Cd-113m 0.00e+00 2.52e+408 B8.10e+06 0.00e+00 2.78e+08 0.00e+400 2.03e+09
Cd-115m 0.00e+00 5.34e+07 1.70e+06 0Q.00e+00 4.24e+Q07 0.00e+00 2,.25e+09
Sn-123 1.71e+09 2.B4e+07 4.18e+07 2.41e+07 0.00e+00 0.00e+00 3.49e+09
8n=125 3.84e407 7.74e+05 1.74e+06 6.40e+05 0.00e+00 0.00e+00 4.79e+08
Sn-126 6.77¢+09 1.34e+0B 1.92e+08 3.94e+407 O0.00e400 0.00e+00 1.95e+09
8b-124 1.040+4+08 1.960+06 4.11e+07 2.51e+05 0.00e+00 8,07e+07 2.94e+09
§b-125 1.37e408 1.53e+06 3.25e+07 1.39e+05 0.00e+00 1.05e+08 1.50e+09
Sb-126 7.070406 1.44e+05 2.550+06 4.33e+04 0.00e+00 4.34et06 5.78e+08
sh-127 5.22e+05 1.14e+04 2.00e+05 6.2B8e+03 0.00e+00 3.10e+05 1.19e+08
Te=125n 9.65e+07 3.50e+07 1.29e+07 2.90e+07 3.93e+08 0.00e+00 3.8%e+08B
Te-127 5.61e+03 2.02e+03 1.21e403 4.166+03 2,290+04 0.00e+00 4.43e+05
Te=127m 3.49e+08 1.25e+08 4.25e+07 B8.92e+07 1.42e0409 0.00e+00 1,17e+409
Te-129 7.13a-04 2.68e~04 1.74e-04 5.48e-04 3.00e~03 0.00e+00 5.38e~04
Te-129m 2,5let08 9.37et07 3.98e+07 8.63e+07 1.05e+09 0.00e+00 1.26e+09
Te-131 1,25e~-15 5.2le-16 3.94e~16 1.03e-15 5.47e-15 0.00e+00 1.77e-16
Te-131m 9.100405 4.45e+05 3.71e+05 7.050+05 4.510+06 0.00e+00 4.42e+07
Te-132 4.30e+06 2.78e+06 2.6le+06 3,07e+06 2.68e+07 0.00e+00 21,31e+08
Te-132m 2.12e~05 1,24e-05 1.19e-05 1,796-05 1.22e~04 0.00e+00 4.24e-06
Te-134 3.19e¢-08 2.09e-08 1l.28e-08 2,79e~08 2.02e-07 0.00e+00 3.54e-11
I-129 1.31e409 1.13e+09 3.69e+09 2.90e+12 2.42e+09 0.00e+00 1.78e+08B
I-130 3.90e+08 1.15e+06 4.54e+05 9.75e407 1.7%e+06 0.00e+00 9.%0e+05
I-131 8.07e+07 1.156+08 6.62a+07 3,78¢c+10 1.98e+08 0.00e+00 3.05a¢+07
I-132 5.57e+01 1.49e+02 5.21e+01 5.21e+03 2,.37e+02 0.00e+00 2.80e+01
I-133 2.08e+06 3.61e+06 1.10e+06 5.31e+08 6.31e+06 O0.00e+00 3.25e+06
I-134 0.840-05 2.40e~04 8.59e-05 4.16e-03 3.82e-04 0.00e+00 2.09e-07
I-135 3.85¢+04 1.0le+0S 3.72e+D4 6.65e+06 1.62e+05 0.00e+00 1.14e+05
Cs-134 4,67¢+09 1.1le+l10 9.08e+09 0.00e+00 3.5%9e+09 1.1%e+09 1.94e+08
Cs8~134m 6.57e+00 1.38e+401 7.06e+00 0.000+00 7.49e+00 1.18e+00 4.87e+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, R;

Ri factors for .Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway R{

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid KXidney Lung GI-LLI

Ce-135 1.56e+09 1.44e+09 6.40e+08 0.00e+D0 5.46e+08 1,63e+08 3.37e+07
Cs-136 4.26e+07 1.68e+08 1.,21e+08 0.00e400 9,37e¢+07 1.28e+07 1.91e+07
Cs-137 6.36e+09 8.70e+09 5.70e+09 0.00e+00 2.95e+09 9.81e+08 1.€8e+08
Cs-138 3.39e~-11 6.70e-11 3.32e~11 0.00e+00 4.92e-11 4.86e-12 2.86e-16
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-138 2.70e-02 1.92e-05 7.91e-04 0.00e+00 1.80e-05 1.09e-05 4.79%e-02
Ba-140 1.28e408 1.61e+05 B8.41e+06 0.00e+00 S5.48e+04 9.23e+04 2.64e+08
Ba-141 8.94e-22 6.76e-25 3,02e-23 0.00e+00 6.28e-25 3.63e-25 4{.2le-31
Ba-142 3.808e=-39 0.000+00 2.440-40 0.00e+00 0.00e+00 0.00e+00 0.00e+00
La-140 1.87e+03 9.95a+02 2.63e+02 0.00e+00 0.00e+00 0.008+00 7.30e+07
La-141 5.98e-01 1.85e-01 3.04e0-02 0.00e+00 0.00e+00 0.00e+00 2.21e+04
‘La-142 1.92e¢-04 8.75e-05 2.1Be-05 0.00e+00 0.00e+00 0.00e+00 6.39e-01
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 B.14e+01 0,00e+00 3.24e+02 0.00et00 2,.75e+07
Ce-144 3.29¢107 1.38e+07 1.77e+06 0.00e+00 8.16e406 0.00e+00 1l.1le+l0
Pr-143 6.26e+04 2.51e+04 3.10e+03 0.00e+00 11.45e+04 0.00e+00 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 5.740406 5.39%e+05 2.18e+05 0.000+00 1,02e¢+06 0.000+00 6,79%e+08
Pm-148 1.96e+04 3.,25e+03 1.64e+03 0.00e+00 6.140+03 0.00e+00 2.550+08
Pm~148m 8.290+05 2,15e+05 1.64e405 0.00e+00 3.24e+05 0.00e+00 1.82a+09
Pm=-149 1.69¢+403 2,39e+02 9.77e+01 0,00e+00 4.52e+02 0.00e+00 4.48e+07
Pm~151 3.360+02 5.65e+01 2.8S5e+01 0,00e+00 1.0le+02 0.00e4+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 2.21e402 -0.00e+00 2?;4e+07
Eu-152 1.55¢+07 3.52e+06 3.09e+06 0.00e+00 2.18e+07 0.000+00 2.03e+09
Eu-~154 4f92.+07 6.05e406 4.31e+06 0.00e+00 2,.90e+07 0.00e+00 4.39e+09
Eu-155 6.39e+06 9,07e+405 5.85¢+05 0.00e+00 4.18e+06 0.00e+00 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

1.81e+09

Tb-160 1.96e+06 0.00e+00 2.44e+05 0.00e+00 6.09e+05 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all

nuclides oxcopt H-3, which i3 in units of mrem/yr per uCi/cublc meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R

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 Thyrold Kidney Lung GI-LLI

Ho-166m 2,16e+07 6.75¢+06 5.,13e+06 0.00e+00 1l.0la+07 0.00e+00 2.05e+09
N-181 5.33e+05 1.74e+05 1.86e+04 0.00e+00 0.00e+00 0.00e+00 1.9B8e+07
W-185 1.73e+07 5.77e+06 6.07e405 0.00e+00 0.00e+00 0.00e+00 6.67e+08
w-187 3.79%e404 3.17e+04 1.11e+04 0.00e+00 0.00e+00 0,00e+00 1.04e+07
Pb-210 1,22e+12 3.48e+1l1 4.33e+10 0.00et00 8.79%e+11 0.00et00 1.78e+08
Bi-210 1.18e+06 8.17e+06 €.78e+08 O0,00e+00 9.83e+07 0.00e+00 1.22e+08
Po-210 2.01le+l0 4.260+10 4.856+09 0.00e+00 1.42e+1l1 0.00e+00 3.59e+0S
Ra-223 2.74e+10 4.23e+07 5,49e+09 0.00e+00 1.20e+09 0.00e+00 1.77e+09
Ra-224 3,00e+09 7.470406 6.190+08 0.00e+00 2.11e+08 0,.00e+00 6.51e+08
Ra-225 4.996+410 5,92e+07 95.97e+09 0.00e+00 1.68e+09 0.000+00 2.33e+09
Ra-226 2.42e+13 4.60e+08 1,76e+l3 0.00e4+00 1.31e+l0 0.00e+00 2.66e+10
Ra-228 B.76e+12 2.44e+08 95.47¢+12 0.00e+00 6.91e+09 0.00e+00 4.41u+09
Ac-225 2.11e+07 2.90e+07 1.420+06 0.00e+00 3.31e+06 0.00e+CO0 1.95e+09
Ac=-227 1.49e+11 1.97e+10 B8.84e+09 0.00e+00 6.37e+09 0.00e+00 6.52e+09
Th-227 1.41e408 2.55e¢+06 4.06e+06 0.00e+00 1.45e+07 0.008+00 5.55e+09
Th-228 3.70e+10 6.27e+08 1.25e+09 0.00e+00 3.49e+09 0.00e+00 4.20e+10
Th-229 1.09+12 3.12e+10 1.80e+10 0.00e+00 1.5le+ll 0.00e+00 6,26e+09
Th~230 1.65e+11 9.38e409 4.57et09 0.00e+00 4.53e+10 0.00e+00 4.82e+09
" Th-232 1.84e+11 8.01e+09 1.20e+08 0.00e+00 3.86e+10 0,00e¢+00 4.10e+09
Th-234 1.17e+06 6.89e¢+04 3.38e+04 0.00e+00 3.91le+05 0.00e+00 1.65e+09
Pa-231 3.29e+11 1,23e+10 1.27e+10 0.00e+00 6.92e+10 0.00e+00 5,.75e+09
Pa-233 9.050+04 1,.82e+04 1.57e+04 0.00e+00 6.87e+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
0-233 6.98e+10 0.00e+00 4.23e+09 0.00e+00 1.63e+l10 O0,00e+00 S5.02e+09
0-234 6.70e+10 0.00e+00 4.14e+09 0.00e+00 1.59e+10 0.00e+00 4.92e+09
0-235 6.42e+10 0.00e+00 3.89%e+09 0.00e+00 1.50e+10 0.00e+00 6.26e+09
0-236 6.42¢+10 0.00e+00 3.97e+09 0.00e+00 1.53e+10 0.00e+00 4.62e+09
0-237 1.84e+405 0.00e+00 4.89e+04 0.00e+00 7.55e+05 0.00e+00 6.45e+07
0-238 6.15e¢+10 0.00e+00 3.64e+09 0.00e+00 1.40e+l0 0.00e+00 4.41le+09
Np-237 1.0le+1l1l 7.18e+09 4.44e+09 0.00e+00 3.30e+l0 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, R;

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Gassous 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 2.260+02 0.00e+00 1.32e+03 0.00e+00 3.63e+07
Np=-239 1.43¢+03 1.40e+02 7,73e+01 0.00e+400 4.37e+02 0.00e+00 2.8Be+07
Pu-2238 5.040+10 6.36e0+09 1.37e+09 . 0.00e400 5.86e+09 0.00e+00 5.84e+09
Pu-239 5.81e+10 6.90e+09 1,53e+09 0.00e+00 6.506+09 0.00e+00 5.34e+09
Pu-240 5.80e+10 6.97e¢+09 1.53e+409 0.00e+00 6.49e+09 0.00e+00 5.43e+09
Pu-241 1.25e+09 5.92e+07 2.64e407 0.00e+00 1.22e+08 0.00e+00 1.1lle+08
Pu-242 5.39e+10 6.72e¢+09 1.47e+09 0.00e+00 6.26e+09 0.00e+00 5.23e+09
Pu-244¢ 6.2B80+10 7.70e+09 1.6%e+09 0.00e+00 7.17e+09 0.00e+00 7.80e+09
An~-241 5.860410 5.47e+10 4.20c+09 0.00e400 3.16e+10 0.00e+00 5.76e+09
An=-242m 6.09e+10 5.31le+l0 d.35e+09 0.000+400 3.24e+10 0.00e+00 7.48e+09
Am-243 6.04e+10 5.53e+l0 4.25e+09 0.00e+00 3.208+10 0,00e+00 6.97e+09
Cm-242 1.22e+09 11.30e+09 B.14e+07 0.00e+00 3.70e+08 0.00e+00 4.71le+09
Cm-243 4.78e+10 4.38e+10 2.9%e+09 0.00e+00 1.40e+10 0.00et00 6.23e+09
Cm-244 3.636+10 3.40e+l10 2.28e+09 0.00e+00 1.07e+10 0.00e+00 6.00e+09
Cm-245 7.52e+410 6.55e+10 4.620+09 0.00e+00 2,16e+10 0.000+00 S5.64e+09
Cm-246 7.450+10 6.54e+10 4.61e+09 0.00e+00 2.15e+10 0.00e+00 5.54e+09
Cm~247 7.27e+l0 6.44e+10 4.54e+09 0.00e+00 2.12e+10 0.00e+00 7.28e+09
Cm-248 6.04e+1ll 5.31e+ll 3,74e+10 0.000+00 1.75e+1l1l 0.00e+00 1.18e+11
Cc£-252 1.58e+10 0.00e+00 4.77e+08 0.00e+00 0.00e+00 0.00e+00 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, R;

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegestation Pathway Ri

Nuclide . Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
R-3 0.000400 1.476+03 1.47e+03 1.47e403 1.47e+03 1.47e+03 1.47et03
Be-10 4.070408 6.31e+407 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 0.00e+00 0.00e+00 0.00e+00 0.00e+400 0.008+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 2.01e409 2.0le+09 2.01e+09 2.,0le+09 2.Cle+09 2.0let09 2.0le+0d
Na-24 2.38e+05 2,38e+0D5 2.3Be+05 2.38e+05 2.38e+05 2.38e+05 2.38e+05
pP-32 1.61e409 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+400 1.943e+09 0,00e+00 0,00e+00 0.00e+00 1.77e+07
Sc-46 3.61e+05 7.02e+05 2.08e+05 0.00e+00 6.72e+05 0.00e+00 2.39e+09
Cr-51 0.00e+00 0.00e+00 6.16e+04 3.42e+04 1.35e+04 B.8B0e+04 1.04e+07
Mn-34 0.00e+00 4.54e+08 9.01e+07 0.00et00 1.366+08 0.00e+00 9,32u+08
Mn~56 0.00e+00 1.380+01 2.4604+00 0.00et00 1.75e+01 0.00e+00 9.09e+02
Fe=55 3,260+08 2.31e+08 5.39%e+07 0.00e+00 0.00e+00 1.47e+08 1,00e+08
Fe-59 1.79e408 4.18e+08 1.62e¢+08 0.0Ce+00 0©.00e+00 1.32e+08 9.90e+08
Co-57 0.00e+00 1.79%e+07 2.9%+07 0.00e+00 0.00e+00 0,.00e+00 3.33e+0D8
Co-586 0.000+¢00 4.36e+07 1.00e+08 0.00e+00 0.00e+00 0,00e+00 6.01e+08
Co-60 0.00e+00 2,4%e+08 5.60e+08 0,00e+00 0.00e+00 0,00e+00 3.24e+09
Ni=59 1.20e+09 4{.240+08 2.040+408 0.00e+00 0.00e+00 0.00e+00 6.64e+07
Ni-63 1.61e+10 1.13e+409 S5.45e+08 0.00e+00 0.00e+00 0.00e+00 1.81e+08
Ni-65 5.55e+01 7.09e¢+00 3.23e+00 0.00e+00 0,00e+00 0,00e+00 3,8Se+02
Cu~64 0.00e+00 8.29¢+03 3.90e+03 0,00e+00 2.10e+04 0.00e+00 6.43e+05
Zn-65 4.24e408 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-0S
Zn-69m 2.08e+04 4.90e+04 4.500+03 0.00e+00 2.98e+04 0.00a+00 2.;;;:52
Se~79 0.00e+00 23.39e+08 5.70e+07 0.00e+00 5.91e+08 0.000+00 5,18e+07
Br-82 0.000+00 0.00e+00 1.32e+06 “0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-83 0.00e+00 0.00e+00 2.82e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+55
Br-84 0.00e+00 0.00e+00 1.95e-11 0.00e+00 0.00e+00 0,00e+00 0.00e+00
Br-8% - 0.00e+00 0.006+00 0.0Ce+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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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R

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 0.000+00 2.730+08 1.28e+08 0.00e+00 0.00e+00 0.00e+00 4.058+07
Rb~87 0.000t00 1.5%e+09 5.55e+08 0.00e+00 O0.00e+00 0.00e+00 5.55e+07
Rb-88 0.00e+00 2.4¢e-22 1.30e-22 0.00e+00 0.00e+00 0.00e+00 2.09%¢-29
Rb-89 0.000+00 2.59c-26 1.83e-26 0.00e+00 0,00e+00 0.00e+00 3.98e-35
Sr-89 1.51e+10 0.00e+00 &.33e+08 0.00e+00 0.00e+00 0.00e+00 1.80e+09
Sr-90 9.22e411 0.00e+00 1.84e+10 0.00e+00 0.00e+00 0.00e+00 2.118+10
8r-91 2,82e405 0.00e+00 1.12e+04 0.00e+400 0.00et00 0.00e+00 1.28e+06
8r-92 3.86e+02 0.00e+00 1.65e+01 0.000+400 0.00e+00 0.00e+00 9.83e+03
¥-90 1.240+04 0.00e+00 3.34e+02 0.00e+00 0.00e+00 0,00e+00 1.02e+08
Y-91 7.83e+06. 0.00e+00 2.10e+05 0.00e+00 0.00e+00 0.00e400 3.21a+09
Y-91lm 4.430e-09 0.00e+00 1.69e~-10 0.,00e+00 0.00e+00 0,00e+00 2.09e-07
¥-92 8.42¢-01 0.00e+00 2.43a-02 0.000+00 0.00e+00 0,00e+00 2.3le+04
Y-93 1.58e+02 0.00e+00 4.336+00 0.00e+00 0.00e+00 0,.00e+00 4.82e+06
2r-93 5.03e+06 2.48e+05 1.35e+05 0.00e+00 8.77e+05 0,00e+00 2.34e+08
2r-958 1.720406 5.43e+05 3.73e+05 0.00e+00 7.986+05 0,00e+00 1.25e+09
Zr-97 3.116+02 6.15e¢401 2.63e+t01 0.00e+00 9.33e+01 0,00e+00 11l.67e+07
Nb-93m 3.09e+06 1.02e+4C6 2.55e+05 0.000+00 1.19e+06 0.00e+00 3.66e+08
Nb-95 1.92e405 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 2.39¢-07 0.00e+00 7.65e-07 0,.00e400 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 7.7le~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 9.77¢+01 0.00e+00 1.12e+D2 4.18e+00 4.95e+03
Ru-103 6.82e¢+06 0.00e+00 2.91e+06 0.00e+00 2.40e+07 Q.00e+00 S5.69e4+08
Ru-105 4.92¢+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 5.37e408 0.00e400 1.48e+10
Rh=-105 7.52¢404 5.43e+04 3.56e+04 0.00e+00 2.31e+405 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 0.0C0a+00 2.07e+04 4.71u+03 0.00e+00 1.20e+405 0.00e+00 2.09e+06

Conversion factora 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, R;

" RL factors for Teen aqo.qroﬁp by nueclide.

Waterford Steam Electric Station
Pathway : Gaseous Relsase Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLT
Ag-110m 1.52a+407 1.43e+407 8.72e+06 0.000+00 2.730407 0.00e+00 4.03e+09
Ag=-111 2.01e405 B8.350+0¢4 4.20e+04 0.00e+00 2,72e+05 0.00e+00 1.17e+08
Cd-113m 0,.00e+00 4.06e+08 1.300407 0.00e+00 4.49e+08 0.00e+00 2.44e+09
Cd-115m 0.00e+00 7,94e+07 2,56e+06 0,00¢+00 6.35e+07 0.00e+00 2.51e+09
8n-123 2.72¢+09 4.460+07 6.61e+0?7 23.57e+07 0.00e+00 0.00e+00 4.11c+09
En-125 3.84e+07 7.65e+05 1.73e+06 6.01e+05 0.00e+00 0.00e+00 3.62e+08
8n-126 1.05¢+10 1.96e+08 3.00e+08 5.17e+07 0.00e+00 0.00e+00 2,34e+09
Sb-~124 1.540+08 2.84e+06 6.02e+07 3.50e+05 0.00e+00 1.35e+08 3.1let09
8§b=-125 2.140408 2,34e+06 5.0le+07 2.05e+405 0.00e+00 1.8Be+08 1.67e+09
Sb-126 7.456+406 1.52e+05 2.68e+06 4.210+04 0.00e+00 5.34e+06 4.41le+08 -
Sb-127 4.82¢+05 1.03e+04 1.82e+05 5.42e4+03 0.00e+00 3.28e+05 8.19e107
Te-125n 1.48e+08 5.34e+07 1.98e+07 4.14e+07 0.00e+400 0.00e+00 4.37e+08
Te-127 5.29e+03 1.88e402 1,14e+03 3.65%e+03 2,.14e+04 0.00e+00 4.09e+05
Te-127m 5.51e408 1.96e+08 6.560+07 1.3le+08 2.23e+09 0.00e+00 1.37e+09
Te-129 6.6680-04 2,49e-04 1.63e-04 4,77e-04 2.80e-03 0,00e+00 3,.65e-03
Te-1295n 3.61e408 1.3¢a+08 5.72e407 1.17¢+08 1.51e409 O0.00e+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+06 0.00e+00 3.24e+07
Te-132 3.90e+06 2.47e+06 2.330+406 2.616+06 2.37e407 0.00e400 7.83a+07
Te-133m 1.94e-05 1.10e-05 1.07e-05 1,54e-05 1.09e-04 0.00e+00 4.45e-05
Ta~134 2.89%e-08 1.85e-08 1.94e-08 2,37e-08 1.77e-07 0.00e+00 1.07a-09
I-129 2.12e+09 1,.78e+09 2,97e+09 2.17e+12 3.19e+09 0,00e+00 2.08e+08
I-130 3.49e+05 1.01e+06 4.03e+05 8.22a+07 1.55e+06 0.00e+00 7.75e+05
I1-131 7.68e+07 1.08e+08 5,78e+407 3.140+10 1.85e+408 0.00e+00 2.13e+07
I-132 $.020+01 1.31e+02 -4.72e+01 4.43e+03 2,07e+02 0.00e+00 5.72e+01
I-133 1.93e+06 3.27a+06 9.9%e+05 4.57e+08 5.74e+06 0.00e+00 2.48e+06
I-134 7.99%~05 2.12e-04 7.61e-05 3.53e-03 3.34s-04 0.00e+00 2.790-06
I-135 J.48e+04 8,96e+04 3.32et04 5.76e+06 1.42e+0D5 0.00e+00 9,93e+04
Cs-134 7.10e+09 1.67e+10 7.75e€409 0.00e+00 5.31e+D9 2.03e+09 2.06e+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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Ri factors for Teen age group by nuclide.

LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R,

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+409 2,32e+09 5.42e+08 0.00e+00 8.84e+08 3.20a+08 4.05a407
Cs-136 4.370407 1.72e+408 1.15e+08 0.00e+00 9.36e+07 1.48e+07 1.3Be+07
Cs-137 1.01e+10 1.35e+10 4.69%+08 0.00e+00 4.590+09 1.78e+09 1.92«+08
Cas-138 3.13e-11 6.0le-11 3.00e-11 0.00e400 4.44e-11 5.16e=-12 2.73e-14
Cs-139 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba~-139 2.540-02 1.79e~05 7.400~04 0.00e+00 1.69e-05 1.23e-05 2.27e-01
Ba-140 1.38e+08 1.69e+05 06.89e+06 O0.000+00 5.730+404 1.14e+05 2.13e+08
Ba-141 8.36e~22 6.24e-25 2.79e-23 0.00e+00 5.7%e-25 4.27e-25 1.78e-27
Ba-142 3.57e-39 0.00et00 2.20e-40 0.00e+00 0.00e+00 0.00e+00 0,00e+00
La-140 1.80e+03 8.86a+02 2.360+402 0.00e+00 0.00e4+00 O0.00e+00 5.09%e+07
La-141 $5.5%e=01 1.72e-01 2.84e-02 0.00e+00 0.00e+0C 0.00e+00 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 2.830405 1.89e+05 2.17e404 0.00a100 8.09%et04 0,00e+00 S5.40e+08
Ce-143 9.30e402 6.77e+05 7.56e+01 0.00e+00 3.040+02 0.00e+00 2.04e+07
Ce=-144 $.27e+07 2.18e407 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 0.000+00 2.30e+08
Pr-144 2.22e¢=26 9.07e-27 1.12e-27 0.00e+00 5.20e-27 O0.00e+00 2.4¢e-29
Nd-147 3.62e¢+04 3.930+04 2.36e+03 0.00e+00 2.31e+04 0.00e+00 1.42e+08B
Pm-147 9.040+06 B8.57e+0S 3.4%a+05 0.00e+00 1.64e+06 0,00e+00 8,.1S5e+08
Pm-148 1.83e+04 2.986+03 1.500+03 0.00e+00 5.3%e+03 0.00e+00 1.768e+08
Pm=-148m 1.17e+06 2,96e+405 2.31e+05 0.00e+00 4.48e+05 0.00e+00 1.86e+09
Pn-149 1,58e403 2,23e+02 9.13e+01 0.000+00 4.24e+02 0.00e+00 3.28e+07
Pm-151 3.130402 5.16e+01 2.61le+01 0.00e400 9.28e301 O0.00e+00 1.16a+07
Sm~-151 7.920+06 1.52e+06 3.58e+05 0.00e+00 1.67e+06 0.00e+00 5.17e+08
Sm-153 7.660402 6.34e+02 4.67e+01 0.00e+00 2.07e+02 0.000+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 4.1de+07 0.00e+00 4.89a+09
Eu-155 1.46e+07 1l.4le+06 B.73e+0S 0.00e+00 5,52e+06 0.00e+00 8.0%e+09
Eu-156 1.24e+05 9.31e+04 1.52e+04. 0.00e+00 6.26e+04 0.00e+00 4&.760+08
Tb-160 2.94e+06 0.000+00 3.66e+05 0.00e+00 0.00e+00 1.90e+09

1.16e+06

Conversion factors are in units of square meteerrem/yt per uCi/sec for all

nuclides sxcept 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, R;

Ri factors for Teen age group by nuclide,
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Crgan Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m J3.240+407 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 B8.906+06 9.41e405 0.00e+00 0.00e+00 0.00ea+00 7.69a+08
W-187 3.53e+0¢4 2.876404 1.0le+04 0.00e+00 0.00e+00 '0.00e+00 7.78e+06
Pb-210 1.63e+12 4.9le+ll 6.33e+10 0.00e+00 1.55e+12 0Q.00e+00 2.14e+08
B1-210 1.11e406 7.61le+06 6.36e+05 0,00e+00 5.25e+07 0.00e+00 8.69e+07
Po-210 3.19e+10 6.71e+10 7.72e+09 0.00e+00 2.26e+ll 0.00e400 4.240+09
Ra-223 2.900+10 4.40e+07 5.78e+409 0,00e+00 1.260+09 0.00e+00 1.40e+09
Ra=-224 2.90e+09 6.9¢0+06 5.80e+08 0.00e+00 1.99e+408 0,00e+00 4.66e+08
Ra-225 5.792+10 6.80e+07 1.16e+l0 0.00e+00 1.95e+09 0.00e+00 2.02e+09
Ra-226 2.93e+13 7.39e+08 2.17e+l13 0.00e+00 2.11e+10 0,00e+00 3.19%e+10
Ra-229 1.21e+13 3.91e+08 1.34e+l3 0.00e+00 1.12e+10 0,00e+00 5.30e+09
Ac-225 2.13e+07 2.91e+07 1.43e+06 0.00e+00 3.34et06 0,00e+00 1.48e+09
Ac-2217 1.85e+11 2.74e+10 1.10e+10 0.00e+00 7.95e+09 0.00e+00 7.84e+09
Th-227 1.77e¢408 3.18¢406 S5.1l1lc+06 0,.00e+00 1.82¢+07 0.00e+00 5.200+09
Th-228 5.74e¢+10 9.62e+08 1.94e+09 0.00e+00 S5.41e+03 0.00e+00 5,04e+10
Th-229 1.30e+412 3.74e+10 2.15e¢+10 0.00e+00 1.8le+ll 0.00e+t00 7.53e+09
Th~230 1.96e+11 1.12e+10 5.45e+09 0.00e+00 5.44e+10 0.00e+00 5.80e+09
Th-232 2,20e+11 9.540+09 1.48e+08 0.00e+00 4.64e+10 0.00e+00 4.93e+09
Th-234 1.59e+06 9.30e+04 4.6le+04 0.00e+00 5.30e+05 0.00e+00 1.68e+09
Pa-231 3.52e+11 1.47e+10 1.53e+10 0.00e+00 8.27e+10 0.00e+00 6.91e+09
Pa-233 1.24e+05 2.38e6404 2.12e+04 0.00e+00 £.960+404 0.00e+00 2,71e+08
D-232 5.34e+11 0.00e400 3.82e+10 0.00e+00 5.7%e+10 0.00e+00 6.52e+09
u-233 1.13e+1l1 0.00e+00 6.85e409 0.00e+00 2.64e+10 0.00e+00 6.040409
u-234 1.08e+1ll 0.00e+00 6.72e+09 0.00e400 2.59%e+10 0.00e+00 5.92e+09
U-235 1.04e+1l1 0.00e+00 6.31e+09 0.00e+00° 2.43e+10 0.00e+00 7.53e+09
U-236 1.04e+ll 0.00e+00 6.44e+09 0.000+00 2.48e+10 0.00e+00 5.55e+09
U-237 1.74e+05 0.00e+00 4.640+04 0.00e+00 7.16e+05 0.00e+00 4.62e+07
U-238 9.91e+10 0.000+00 5,90e+09 0.00e+00 2.27e+10 0.00e+00 S5.30e+09
Np-237 1.2le+ll B8.68e+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 nmrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station

Pathway : Gasecus Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body = Thyrold Kidney Lung GI-LLI
Np-236 1.360404 3.63e+02 2.11e+02 0.00e+00 1,.,24e+03 0.00e+00 2.66e+07
Np-239 1.300+03 1.31e+02 7.25e+02 0.000+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 7.0le+09
Pu-239 6.95e+10 B.44e+09 1.83e+09 0.00e+00 7.79e+09 0.00e400 6.42e+09
Pu=-240 6.9404+10 6,420+09 1.B3e+09 0,00e+00 7.7B8e+09 0.00e+00 6.53a+09
Pu=-241 1.58e+09 7.56e+07 3.32e+07 0.00e+00 1.54e+08 0.00e+00 1.33e+08
Pu~-242 6.448+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+00 B8.59e+09 0.00e+00 9,36e+09
An=-241 7.020+10 6.62e+10 5.06e+03 0.00e+00 3,79e+10 0.00e+00 6.920+09
Am-242m 7.33e+10 6.46e+10 5,27e+09 0.00e+00 3,90e+10 0.00e+00 86.99%e+09
Am-243 7.23e¢+10 6.68e+10 S5.11e+09 - 0.00e+00 3.84e+1l0 0.00e+00 8.39e+09
Cm-242 1.95e+09 2.06e+09 1.290+08 0.00e+00 5.90e+08 0.00e+00 5.57e+09
Cm-243 5.8806+10 5.45e+410 3.70e+09 0.00e+00 1.73e+10 0,.00e+00 7.49%9e+09
Cm=-244 4.54e+10 4.30e+10 2,88e+09 0.00e+00 1.34e+10 0.00e+00 7.21e+09
Cm-245 9.00e+10 7.926+10 5.54¢+09 0.00e400 2.59e+10 O0.00e+00 6.780+09
Cm-246 8.92e+10 7.91e+10 5.53e+09 0.00e+00 2.58e+10 0.00e+00 6,.66a+09
Cm~-247 8.70e+10 7.79e+10 5.45e€+09 0.00e+00 2.54e+10 0.00e+00 B.75e+09
Cm-248 7.230+11 6.42e+11 4.50e+10 0.00e+00 2,10e+11 0.00e+00 1.41e+ll
C£-252 2.98e+10 0.00e+00 7.180+08 0.00e+00 0,00e+00 0.00e+00 2.62e+10

Conversion factors are in units of ‘square meter-mrem/yr per uCi/sec for all
nuclides except -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, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

0.00e+00

Nuclide Organ Dose Conversion Factora

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

- B-3 0.000+00 2.296+02 2.29e+03 2.29e+03 2.29a+03 2.2%e+03 2.29%e+03
Be-10 9.92a+08 1.15¢+408 2.49e+07 0.00e400 8.16e+07 0.00e+00 2,02e+09
C-14 8.890+08 1.78e+408 1,78e+08 1.78¢+08 1.780+08 1.78e+06 1,78e+08
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 6.90e+00 0.00e+00 6.84e-01 :0.00e+00 0.00e+00 0.00e+00 1.87a+00
Na-22 4.09e+09 4.09e+09 4.09a+09 4.09e+09 4.09e+09 4.09e+09 4.090+09
Na-24 3.71e405 3,71e+05 3.71e+05 3.71e+05. 3.71e+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 2.5%5e+10 0.00e+00 2,79e0+09 0.00e+400 0.00e+00 0.00e+00 1.40e+07
Sc-46 7.85+405 1.08e+06 4.14e+05 0.00e4+00 9.52e+05 0.00e+00 1.57e+09
Cr-S1 0.000+00 0.00e+00 1.17e+05 6.50e+04 1,78e+04 1.19e+05 6.21e+06
Mn-54 0.0pe+00 6.65e+08 1.77e+08 0.00e+00 1.86e+08 0.00e+00 5,.58e+08
Mn-56 0.00e+00 1.8le+0) 4,.08e+00 0,00e+00 2.19e+01 0.00e400 2.62e+03
Fe-55 8.01e408 4.25¢+08 1,32e+08 0.00e+00 0.00e+00 2.40e+08 7.87e+07
Fe-59 3.97e+08 6.43e+08 3.20e+08 0.00e400 0.00e+00 1.86e+08 6.69e¢+08
Co-57 0.00e+00 2,98e+07 6.04e+07 0.00e+00 0.00e+00 0.00e+00 2.442+08
Co=58 0.000400 6.44e+07 1.57e+08 0,00e+00 0.00e400 0.00e+00 3.75e+08
Co-60 0:.000+00 3.78e+08 1.12e+09 0.00e+00 0.00e+400 0.00e+00 _2.106+09
Ni-99 2.95e¢+09 7.86e+08 5.Cle+08 0.00et00 0.008+00 0.00e+0D 5,.22e¢+07
Ni-63 3.55e+10 2.116+409 1.34e+09 0.00e+00 0.000+00 0.00e+00 1.42e+08
Ni=£5 1.02e+02 9.59e+00 5.6Ce+00 0.00e+00 0.00e+00 0.00e+00 1.17e+03
Cu-64 0.00e400 1.09e+04 6.600+03 0.00e+00 2.64e+04 0.00e+00 S5.13e+05
Zn~63 8.12e+08 2.16e+09 1.35e+09 0.00e+00 1.36e+09 0.00e+00 3.80e+08
in~69 8.73e-06 1.26e-05 1.17e-06 0.00e+00 7.66e-06 0.00e+00 7.96e-04
Zn-69m 3.81e+04 6.4%+04 7.67e¢+03 0.00e+00 3.77e+04- 5.000000 2.11e+06
Se-79 0.000400 6.20e+08 1.37e+08 (0.00e+00 1.01e+09 0.00e+00 4£.06e+07
Br-82 0.0Ne+00 0.00a+00 2.03e+406 0.00e+00 0.00et00 0.00e+00 0.00e+00
Br-83 0.00e+00 0.000400 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 0.000+0Q 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 moter.

UNT-005-014 Revision 7

162

Attachment 7.9 (13 of 24)




LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station )
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversiﬁn Factors
Bone Liver T. Body Thyrold Kidney Lung GI-LLI
Rb-B6 0.00e+00 4.52e+08 2.78e+08 0.00e+00 0.00e+00 0.00e+00 2.90e+07
Rb~-87 0.00e+00 2.90e+09 1.35e+09 0.00e+00 0.00e+00 0.00e+00 4&.35e+07
Rb-88 0.008+00 3.37e-22 2.340-22 0.00e400 0.00e+00 0.00e+00 1.65e-23
Rb-89% ‘0.00e+D0 3.420-26 3.040-26 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+400 3.77e+10 0.00e400 0.00e+00 O0.00e+00 1.67e+10
Sr-91 5.200405 0.00e+00 1.96e+04 0.00e+00 O0.00e+00 0.00e+00 1.15e+06
Sr-92 7.07e402 0.,000400 2.84e+01 0.00e+400 0.00e+00 0.00e+00 1.34e+04
Y-90 2,30e+04 0.00@+00 6.17e+02 0.00e+00 0.00e+00 0,.00e+00 6.56e+07
¥-91 1.86e+07 0.00e+00 4.980+05 0.00e+00 0.00e+00 0.00e+00 2.48e+09%
Y-91m 8.12e-09 0.00e+00 2.95e-10 0.00e+00 0.00e+00 0.00e+00 1.59%e-05
Y-92 1.55e+00 0.00e+00 4.43e-02 0.00e+00 0.00e+00 0.00e+00 4.4Be+04
Y-93 2.91e+02 0.00e+00 7.98e+00 0.006+00 0.00e+00 0.00e+00 4.34e+06
2r-93 1,23e+07 4.59e+05 3.27e+405 0.00e+00 1.78e+06 0.00e+00 1.74e+08
Zr-95% 3.06e+06 O.48e+0> 7.54e+05 0.00e+00 1.2l1e+06 0.00e+00 '8.84e+08
2r-97 5.68e+02 0.20e+01 4.84e+01 0.00e+400 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 6.68Be-07 4.05e-07 0.00e+00 9.63e~07 0.00e+00 2.68e-01
Mo-93 0.00e+00 1.77e+09 6.36e+07 0.006+00 ¢.67e+08 0.00e+00 8.97e+07
Mo-99 0.00e+00 7.70e+06 21,91e+06 0.00e+00 1.64e+07 0.00e+00 6.37e+06

- -a -

Te-101 1.02e-30 1.06e-30 1.35e¢-29 0,00e+00 1.8le-29 5.62e-31 3,3Be-30
Tc~99 3.93e+407 4.38e107 1.57e+07 0.00e+00 5.16e+08 3.87e+06 4.59e+08
Tc-99m 4.65e+00 9.12e¢+00 1.5le+02 0.00e+00 1.32e+02 4,63e+00 S.19e+03
Ru=-103 1.53a+07 0.00e+00 5.89e+06 0.00e+t00 3.86e+07 0.000+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.RBe+04
Ru-106 7.450408 0,00e+00 9.30e+07 0.00e+00 1.0le+09 0.00e+00 1,16e+10

Rh-105 1.38e+05 7.43e+04 6.35e+404 0.00e+00 2.96e+05 0.00e+00 4.60e+06
Pd-107 0.000+00 3.47e+07 2.95e¢+06 0.00e+00 2.90e+08 0.00e+00 6.8%e+07
Pa-109 0.00e+00 2.90e+04 B.69e+03 0,00e+00 1.55e+05 0.00a+00 1.71e+06

Conversion factors are in units of square meter-mrem/yr per uCl/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, R

Rl 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-LLL
Ag-110m 3.21e+07 2.17e+07 1.73e+07 0.00e+00 4.04e+07 0.00e+00 2.58e+09
Ag-111 3.78e4+05 1.18e+05 7.,Ble+04 0.00e+00 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 0.00e+00 1.42e+08 6.04e+06 0.00e+00 1.05e+08 0.00e+00 1.93e+09
Sn=-123 6.540+09 8.11e+07 1.59%+08 8.6Cet+07 0.00e+00 O0.00e+00 3.20e+09
8n~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+409
8b-125 4.99¢+08 3.85e+06 1.050+08 4.62e+05 O0.00e+00 2.78e+08 1l.19%e+09
Sb-126 1.40e+07 2.15e+05 5.04e+06 8,24e+04 0.00e+00 6,70e+06 2.83e+08
8Sb-127 8.720+405 1.35e+04 3.03e+05 9.71e+03 0.00e+00 3,786+05 4.91e+07
Te-125m 3.50e+08 9.50e+07 4.67e+07 9.83e+07 0.00e+00 0.00e+00 3.38e+08
Te=-127 9.760403 2.63e+03 2.090+03 6.76e+03 2.78e+04 0.00e+00 3.8le+05
Te-127m 1.32e+09 3.56e408 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 B.82a-D4 3.62e-03 0.00e+00 7.70e-02
Te-129m 68.400+408 2.35e+08 1,30e+08 2.71e+408 2.47e+09 0.00e+00 1.03e+09
Te-131 2.14e-15 6.5le-16 6.35e~-16 1.63e-18 6.46e-15 0.00et00 1l1.12e-14
Te-13lm 1.54e+06 5.32et05 5,.66e+05 1.09e+06 5.15e+06 0.00e+00 2.16e+07
Te-132 6.990+06 3.10e+06 3.74e406 4.5le+06 2.87e+07 0.00e+00 3.12e+07
Te-133n  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 2.15¢-07 0.00e+00 2.36e-07
I-129 5.11e+09 3.13e+09 2.80e+09 2.05e+12 5.29%e+09 0.00e+00 1.58e+08
I-130 6.120+05 1.24¢+406 6.37e¢+05 1.36e+08 1.85e+06 0.00e+00 5.78e+05
I-131 1.43e408 1l.440408 8.16e+07 4.75e+10 2.36e+08 0.00e+00 1.28e+07
1-132 B8.91e+01 1.64e+02 7.53e+01 7.60e+03 2.51e+02 0.00e+00 1.93a+02
1-133 3.52e406 4.35e+06 1.65e+06 8.08e+08 7.25e+06 0.00e+00 1.75e+06
I1-134 1.42e~04 2.64e-04 1.21e-04 6.07e-03 4,03e-04 0.00e+00 1.75e-04
1~135 6.10e+04 1l.1lle+D5 5.26e+04 9.86e+06 1.71e+05 0.00e+00 B8.48e+04
Cs=134 1.60e+10 2.63e+10 5.55e+09 0.008+00 8.15e+09 2.93e+09 1.42e+08
Cs=-134m 1.06e401 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
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uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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PR

LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factora for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Ruclide Organ Dose Conversion Factors
Bone Liver T. Body Thyrocid Kidney Lung GI-LLI

Ce=-135 6.10e+09 4.25e+09 4.36e+08 O0.00e+00 1.50¢409 5.01e+08 3.16e+07
Ca=-136 8.230407 2,260+08 1.46e+408 0.00e+00 1.21e+08 1.80e+07 7.95e+06
Ca-1137 2.39410 2.290+10 3.38et09 0.00e+00 7.46e+409 2.68e+09 1.43e+08
Cs~138 5.69e¢-11 7.91e-11 5.02e-11 0.00e+00 S5.57e-11 5.99e-12 3.6de-11
Cs-139 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 4.65%-02 2.50e-05 11.36e~03 0.00e+00 2.18e-05 1.47e-05 2.70e+00
Ba-140 2,760+08 2.420+05 1.61e+07 0,.00e+00 7.88e+04 1.44e+05 1.400+08
Ba-141 1.5¢e-21 8,.64e-25 5.02e-23 0.00e+00 7.47e-25 5.07e-2¢4 B.7%e-22
Ba-142 6.460-39 0,00e+00 3.61e-40 O0.00e+00 0.00e400 0.00e+00 O.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+00 0.00e+00 0.00e+00 2.02e+01
Ce-141 6.55¢+05 3.27e+05 4.8501t04 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 3.90e402 0.00e+00 1.36e407
Ce-144¢ 1.270408 3,98e+07 6.78e+06 0.00e+00 2.21e+07 0.00e+00 31.046+10
Pr~-143 1.45e+05 4.37e+04 7.22e+03 0.00e+00 2.36e+04 0.00e+400 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 T.140+04 5,70e+04 4.40e+03 0.00e+00 3.17e+04 0.00e400 9.16e+07
Pm-147 2.21e+07 1.58e+06 8.48e+05 0.00a+00 2.79e+06 0.00e+00 6.39e+08
Pm-148 3.360404 4.04e+03 2.62e+03 0.00e+00 6.87e¢+03 0.00e+00 1.08e+08
Pm-148m 2.280406 4.54e¢05 4.540+05 0.000+00 6.73e+05 0.00e+00 1.28a+09
Pm-149 2.93e+03 3.12e+402 1.69e+02 0.00e+00 5.52¢+02 0.00e+00 2.13e+07
Pn~-151 5.72e+02 6.96e+01 4.53e+01 0.00e+00 1.18e+02 0.00e+00 7.90e+06
Sm-151 1.88e+07 2.80e+06 B.8le+05 O0.000+00 2.89%9e+06 0.00a+00 4.06e+08
5m-153 1.42e¢+03 - 8.83e+402 8.51e+01 0.00e4+00 2,69e+02 0.00e+00 ;.17e+07
Eu~-152 4.47e+07 B8.14e+06 9.66e+06 0.00e+00 3.440+07 0.000+00 1.34e+09
Eu-154 1.69¢+08 1.52e+407 1.39%e+07 0.00e+00 6.68e+07 0.00e+00 3.53e+09
Eu-155 3.27e+07 2.35e+06 1.84e+06 0.00e+00 8.82e+06 0.00e+00 5.8%e+09
Eu-156 2.58e+05 1.30e+05 2.86e+04 0.00e+00 B8.8%+04 0.000+00 3.13e+08

1.33e+09

Tb-160 6.01e+06 0.00e+00 7.46e+05 0.00e+00 1.79e+06 0.00et00

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, R;

Ri factors for Child age group by nuclids.
Waterford Steam Electric Station
Pathway : Gaseous Releage Leafy/Produce Vegetation Pathway Ri

Nuclide - Organ Dose Conversion Factors
Bone Liver T. Body Thyrold Kidney Lung GI-LLI
Ho-166m 7.940407 1.66e+07 1.40e+407 0.00e400 2.37e¢+07 0.00e+00 1.8%3e+09
wW-101 2.03e+06 4.96e+05 6.85e+04 0.000400 0.00e+00 0.00e+00 1.8le+07
w-185 6.44e+07 1.61e+07 2.25e+06 0.00e+00 0.00e+00 0.00e+00 5.99e+08
w-187 6.41e+04 3.80e+t04 1.70e+04 0.00e+00 0.00e+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 2.06a+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 3.81e+ll 0,00e+00 3,30e+09
Ra-~223 5.77e+10 6.67e+07 1.150+10 0.00e+00 1.77e+09 0.00e+00 9.20e+08
Ra=-224 5.36e409 9,73e+06 1.07e+09 0.00e+00 2,58e+08 0.00e+00 2.94e+08
Ra=-225 1.22e¢+11 1.0%e+08 2.44e+l0 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 3.59a+10 0.00e+00 2.51e+10
Ra-228 2.76e+13 7.16e+08 3.10e+13 0.00e+400 1.90e+l0 0.00e+00 4.16e+09
Ac-225 4.166407 4.29e+07 2.79%+06 0.000+00 4.58e+06 0.00e+00 9.54e+08
Ac-227 3.0le+l1l 4,84e+10 1.86e+10 0.000e+00 1.07e+10 0.00e+00 6.16e6+09
Th-227 3.80e408 S5.28et06 1.12e+07 0.00e+00 2.80e+07 0.00e+00 3.73e+09
Th-228 1.41e+11 1.81e+09 4.77e+09 0.00e+00 9.40e+09 0,.00e+00 3.95e+10
Th-229 1.73e+12 4.346410 2.889+10 0.00e400 2.12e+11 0.00e400 5.91e+09
Th-230 2.6le+11 1.31le+l0 7.28e+09 0.00e+00 6.37e+10 0.00e+00 4.55e+09
Th-232 2.91e411 1.12e+10 2.21e+08 0.00e+00 5.45e+10 0.00e+00 3.87e+09
Th-234 3.61e+06 1.59e+05 1.04e+05 0.00e+00 8.46e+05 0.00e+D0 1.25e+09
Pa-231 5.20e+11 1.72e+10 2.07e+10 0.00e+00 9.41e+10 0.00e+00 5.420+09
Pa-233 2.34e+05 3.65e+04 4.09e+04 0.00e+00 1.34e+05 0.00e+00 1.B86e+08
U-232 1.29%e+12 0.00e+00 9.24e+10 0.00e+00 9.83e+10 0©.00e+00 5.12e¢+09
U-233 2.73e+l1l 0.00e+00 1.65e¢+10 0.00e+00 4.48e+10 0.00e+00 4.74e+09
U-234 2.62e+11 0.00e+00 1.62e+10 0.00e+00 4.40e+10 0.00e+05 ;.65e+09
U-235 2.51e411 O0.00e+00 1.52e+10 0.00e400 4.12e+10 0.00e+00 5.90e+09
g-236 2.51e+11 0.00e+00 1,56e+10 0.00e+00 4.210+10 0.00e+00 4.356+09
0-237 3.26e+05 0.00e+00 8.65e+04 0.00e+00 9.3%+05 0.00e+00 2.87e+07
0-238 2.40e+11 0.00e+00 1.43e+10 0.00e+00 3.85e+10 0,000+00 4.16e+08
Np-237 1,640411 1,08e+10 7.20e+09 0.00e+00 4.45e+10 0.00e+400 6.00e+09

Conversion factora 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, R;

Ry factors for Child age group by nuclida.
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 2.51e4+04 5.08e+02 3.91e+02 0.00e+00 1.62e+03 0.00e+00 1.74e+07
Np-239 2.56e+403 1.84e+02 1,.29e+02 0.00e+00 5.31e+02 0.00e+00 1.36e+07
Pu-238 8.73e+10 1.0le+10 2.32e+409 0.00e+00 8.44e+09 0.00e+00 5.50e+09
Pu-239 9,.480410 1.01e+10 2,43e409 0.00e+00 8.97e+03 0.00e+00 5.03¢+09
Pu-240 9,41e+410 1.05e+10 2.43e+09 0.00e+00 8.97¢+09 0.00e+00 5.13e+09
Pu-241 2.820409 1.15¢+08 5.8%a407 0.00c+00 2.15e+08 0.00e+00 1.0%5e+08
Pu=-242 8.75e+10 1,01e+10 2.34e0+05 0.00e+00 8.60e+09 0,00a+00 4.93e+09
Pu-244 1.02e+11 1.1€0+11 2,68e+09 0.00e+00 9.92¢+09 0.00e+00 7.35e+09
Am-241 9.67e+10 B.32a+10 7.25e+09 0.00e+00 4.43e+10 0.00e+00 5.43a+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 B.3le+l0 7.23e+09 0.00e+00 4.45e+10 0.00e+00 6.58e+09
Cm-242 4.69e+09 3.74e+09 3.12¢+08 0.00e+00 9.98e+08 0.00e400 4.35e+09
Cm-243 9.36e+10 7.6le+10 6.03e+09 0.00e+00 2.25¢+10 0.00e+00 5.87e+09
Cm~244 7.87e+10 6,37e+10 5.05¢+09 0.00e+00 1.85e+10 0.00e+00 5.67e+09
Cm-245. 1,23e+¢ll 9.85e+10 7.72e+09 0.00e+00 3.02e¥10 0.00e+00 5.32e+09
Cm-246 1.21e+11 9.85e+10 7.72e+09 0.00e+00 3.0le+10 0.00e+00 5.23¢+09
Cm-247 1.18e+11 9.70e+l0 7.57e+09 0.00e+00 2,97e+10 0.00e+00 6.87e+09
Cm-2486 5.85e+1l1 B.0le+ll 6.26a+10 0,00e+00 2,45e+11 0.00e+00 1.1lle+ll
Cf£-252 7.28e+10 0.00e+00 1.76e+09 0.00e+00 0.00e+00 0.00e+00 2.G5e+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, R;

Ry 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 Thyreid Kidney Lung GI-LLI
H-3 0.006+00 0.00e+00 0.00e400 0.000+00 0,00e+00 0.000400 0.00e+00
Be-10 0.00e+00 0.00e+400 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00
Cc-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 0,00e+00 0.00e+00 0.00e+00
F-18 0.00e+00 0.00e+00 0.00e400 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 0.000+00 0.00e+00 0.00e+00
Na=-24 0.00e+00 0,00e+00 0.00e+00 0.000+400 0.00e+00 0.00e+00 0.00e+00
P-32 0.00e+00 0.00e+00 0.00e+00 0.008+00 0.00e+00 0.00e+00 0.00e+00
Ca-{1 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+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cr-51 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Mn-54 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
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% 0.00e+00 0.000+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+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 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00
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,.00e400 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 0.00a+00 0.00a+00
Ni-63 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ni-65 0.00e+00 0.00e+00 O0.00e+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 0.00e4+00 0.00e+00 0.00e+00
Zn-69 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zn=65m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.008+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+00 0.00e+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+400 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 0.006+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 squars meter-mrem/yr per uCl/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, R;

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+00 0.00e400 0.00e+00 0.000+b0 0.00e+00 0.00e+00 0.00e+00
Rb-87 0.00e4+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Rb-88 0.00e#00 D.00e+00 0.00e+00 0.008+00 0.000+00 0.00e+00 0.00e+00
Rb~-89 0.00e+00 0.00e+00 0.00e+00 0.00e+t00 0.000+00 0.00e+00 0.00e+00
sr-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.008+00 0.00e+00
Sr-90 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00C 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 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-90 0.00e+00 0.00e400 0.000+400 0.000400 0.000+00 0.000+00 ©0.00e+00
Y-91 0.00e+00 0,00e+00 0.00e+00 0.00et00 0.00e+00 0.00e+00 0.00e+00
Y=-91m 0.00e+00 0.000+00 0.00e+400 0.00e+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 0.00a+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
2r-93 0.00e+00 0.00e+00 0.00e+00 0.00e+00° 0.00e400 0.00e+00 0.00e+00
Zr-9% 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Zr-97 0.00e+00 0.00e+00 0.C0e+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 0.00e400 0,00e+00 0.00e400 0.00e+00  0.00e+00 0.00e+00 0.000+400
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 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00a+00 0.00e+00
Mo-99 0.00e+00 0.00e+00 ©0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc-101 0.000+00 0.00e+00 0.,00e+00 0,00e+00 0.C0e+00 0.00e+00 0.00e+00
Tc-99 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tc=9%m 0.00e+00 0,.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.000+00
Ru-103 0.00e+00 0,.00e+00 0.006+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ru=-105 0.00e+00 0.000+00 0.00e400 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+0C 0.00ct00 0,00e+00 0.00e+00
Rh-105 0.00e+00 0.000+00 0.00e+00 0.00a+00 0.00e4+00 0.00e+00 0.00e+00
Pd-107 0.00e+400 D0,.000+00 0.00e+00 0.00e+00 0.00a+00 0.00e+00 0.00e+00

0.00e+00

Pd-109 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 7 " Attachment 7.9 (20 of 24)

180




LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Infant age group by nucliide.
Waterford Stsam Electric Station .
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Converslon Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110m 0.,00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
‘Ag-111 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+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~115m 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sn-123 0.,00e+00 O0.00e¢+00 0.00e+00 0.000+00 0.00e+00 0,.00e+00 0.00e+00
8n-125 0.000+00 0.00e+00 0.000+00 0.000+00 0.00e+00 0.00e+00 0.00e+00

Sn~-126 0.000e+00 0.00e+00 0.00e+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 0.00e+00 0.00e+00 0.00e+00
8b-125 0.00e+00 0.00e+00 0.00e+00 0.000e+00 0.00e+00 0.00e+00 0.00e+00

Sb-126 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
8b-127 0.000400 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te-125m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 C.00a+00

Te-127 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00
Te-127m 0.00e+00 0.00e+00 0.00e+00 0,00et+00 0.00e+00 0.00e+00 0.00e+00
Te-129 - 0.00e+00 0,00e+00 0.00e400 0.00e+00 0.00e+00 0.00a+00 0.00e+00

Te-129m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
Te-1231 0.00e+00 0.00e+00 0.00e+00 ©0.00e+00 0.00et00 0.00e+00 0.00e+00
Te~131mn 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 0.00e0+00 0.000+00 0.000+00 0.00e+00 0.00e+00 0.00e+00
Te~133m 0.00e+00 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Te~-134 0.00e+00 0,00e+00 0.00e+00 0.000+00 O0.00e+00 0.00e+00 0.00e+00

I-129 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+0C 0.00e+00
I-130 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.0Ce+00
I-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-132 0.00e+00 0.00e+00 0.00e+00 0.00e400  0,00e+00 0.00e+00 0.00e+00
I-133 0.00e+00 0.00e+00 0.00e+00 0.000400 0.00e+00 0.00e+00 0.00e+00
I-13¢ 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 (.00e+00
I-135 0.00e+00 0.00e+00 0.00e2+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 0.00e+00 0.00e+00 0.,00e+00
Cs-134m 0.000+00 ©0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O0.00e+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,R;

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

Ca-135 0.00e+00 0.00e+00 0.00e+00 0,00e+400 0.00e¢+00 0.00e+00 0.00e+00
Cs-136 0.00e+00 0.00¢+00 0.00e+00 0,.00e+00 0.00e+00 0.00e+00 0.00e+00
Cs~137 0.00e4+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00

Cs-138 0.00e+00 0.00e+00 0,.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00
Cs-139 0.00e+00 0.00e+00 0.000+00 0,.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba~-139 0.00a+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Ba-140 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00
Ba-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00et00 0.00e+00 0.000+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+0C 0.00e+00 0.00e+00 0.00e+00

La=-140 0.00e+00 0.00e+00 0.000+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 0.00e+00 0,00e+00 0.00e+00
La-142 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.000+00 0.00e+00

Ce-141 0.00e+00 0.00e400 0.00et00 0.00e+00 0.00e+00 0.00e+00 0©.00e+00
Ce=143 0.00e4+00 0©.00e+00 0.00e+00 0.00e+00 0©0.00e+00 0.00e+400 0.00e+00
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 0.00e+00
Pr~-144 0.00e+00 0.00e+00 0.00e+00 0.00e4+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pm-147 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.008+00 0.00e+00 0.00e+00
Pm-1480 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
Pm-~146m 0.00e¢+00 0.00e+00 0.00e+400 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Pm=149 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pm=-151 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00et00 0,00e+00 0.00e+00
Sm-151 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0©0.00e+00 0.00e+00 0.000+00

8m-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+00 0.00e+00 0.000400 0.00e+00 0.00e+00 0.00e+00
Eu=-154"- 0.00e+00 0.00e+00 0.00e+00 0.00et00 0.00e+00 0.00e+00 0.00e+00

Eu-155 0.00e¢+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00
Eu-156 0.00e+00 0.002400 0.00e+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00
Tb-160 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00

Converasion 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.

UNTo005-01_4 Revislon 7 Attachment 7.9 (22 of 24)

171




LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

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 0.000+00 0.00e+00
W-181 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
W-185 0.00e+00 0.00e+00 0.00e400 0,00e+00 0.00e+0C 0.00e+00 O0.00e+00
w~-187 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pb~-210 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.008+00 0.00e+00
Bi-210 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 ©.00e+00
Po-210 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0©.00e+00 0.00e+00
Ra=-223 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O0.00e+00 0.00e+00
Ra-224 0.00¢+00 0.00e+00 D0.00e+00 0.000400 0.00e+00 0.00e400 0.00e+00
Ra=-225 0.00e+00 0.00e+00 0.00e400 0.00e+00 0.00e+00 0,00e+00 0.00a+00
Ra-226 0.00e+00 0.00e+00 (0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ra-228 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ac-225 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+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=-227 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00
Th-228 0.00e+00 0.00e+00 0.00e+00 0.00e¢t00 0.00a+00 0.00e+00 0,00e+00
Th=-229 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e400 0.00e+00 0.00e+00
Th-230 0.000400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Th=-232 0.00e+00 0.00e+00 O0.0Ce+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 0.000400 0,00e+00
Pa=-231 0.008400 0.008400 0,00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00
Pa-233 0.00e400 0.00e+00 0.000+400 0.00e+00 0.00e+00 0.00e+00 0.00e+00
0-232 0.000+00 0.00e+t00 0.00e+00 -0.00e+00 0.00e+00 0.000+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 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00
U-235 0.00e+00 0.000+00 0.00e+00 0.00e400 0,00e+00 0.00e+00 0.00e+00
V=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 0.0004¢00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
v-238 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e400 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 factora are in units of square ﬁeter-mzem/yr per uCi/sec for all
nuclides except H-3, which is in units of nmrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

R{ factors for Infant age group by nuclide.
NWaterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body ‘Thyrold Kidney Lung GI-LL1
Np-238 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00s+00 O.009+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 0.00a+00 0.00e+00 0.00e+00 0.00e+00
Pu-239 0.00e+00 0.00e+00 0.00a+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00
Pu-240 0.00e+00 (¢.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 0,00e+00 0,00e+00 0.00e+00 0.00e+00 0.00e+00
Pu-242 0.00e+00 0.00e+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pu-244 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Am=-241 0.00e+00 0.00q+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Am-242n 0.00e+00 0.00e+00 0.000100 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Am~243 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+400 0.00e+00 0.00a+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 0.00e+00 0.000+00 0,00e+00 0.00a¢00 0.00e+00 0.000t00 0.00e+00
Cn-244 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+0Q0 0.00e+00
Cm-245 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O0.00e+00 0.00e+00 0.00e+00
Cm-246 0.006+00 0.00e+00 0.0Ce+0C 0.00e+00 0.00e+00 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
Cn-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 0.000c+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.C0e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except RH-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, R;

Ri factors for Adult age group by nuclide. .
Waterford Steam Electric Station
Pathway : Gaseous Release Goat‘'s Milk Pathway Ri

Nuelide Organ Dose Conversion Factors
Bone Liver T. Body Thyreid Kidney Lung GI-LLI
H-3 0.00e+00 8.868e+02 B.68e+02 B.88e+02 B8.88e+02 8,880+02 6,.88e+02
Be-10 2.95e¢+05 4.55e+04 7.36e+03 0.00e+00 ,3.440+04 0.00e+00 2.49e+06
c-14 2.636408 5,27e+07 5.27e+07 5.27e407 5.27e+07 5.27e+07 5.27e+07
N-13 0.006+00 0.00e+00 0.000+00 0.00e+00 0,00e+00 0.00e+00 0.00e+00
F-18 5.50¢-04 0.00e+00 6.19e-05 0.00e+00 0.00e+00 0.00e+00 1.65e-05
Ne-22 6.35e+08 6.35¢+08 6.35e+08 6.35a+08 6,35e+08 6.350+08 6.35e+08
Na-24 2.53e405 2.93a+05 2.93e+05 2.93e+05 2.93e+05 2.93e+05 2,93e+05
pP-32 2.05e+10 1.28e+09 7.93e+08 0.00e+00 0.00e+00 0.00e+00 2,31e+09
Ca-41 1.370409 0.00e+00 1.46e+08 0.006+00 0.00e+00 0.00e+00 1.37e+06
Sc-46 2.15e+01- 4.18e+01 1.22e+01 0.00e+00 3.90e+01 0.00e+00 2.040+05
Cr=-51 0.00e+00 0.00e+00 3.43e+03 2.05e+DP3 7.55e+02 4.55e+03 8.62e+05
Mn-54 0.00e+00 1.0le+06 1.93e+05 0.00e+00 3.00e+05 0.00e+00 3.09e+06
Mn-56 0.00e+00 4.98e-04 8.B4e-05 0.00e+00 6.33e-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 1.29¢+05
Fe-59 3.86e+05 9,07e+05 3.4Be+05 0.00e+00 0.00e+00 2.54e+05 3,02a+06
Co-57 0.00e+00 1.54e+05 2.55e¢+05 0.00e+00 0.00e+00 0.00e+00 3.8%e+06
Co-58 0.00e400 5.66e+05 1.276+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 0.00e+00 0.00e+00 3.70e+07
Ni-59 6.06e+07 2.080+07 1.01e+07 0.00e+00 0.00e+00 0.00e+00 4.29e+06
Ni-63 8.07e408 5.60e+07 2.71e+0? 0.00e+00 0.00e+00 0.00e+00 1.17e+07
Ni-65 4.5le~02 5.86e-03 2.67e-03 0.00e+00 0.00e+00 0.00e+0D 1.490-01
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 1.656408 5.24e+408 2.37e¢+08 0.00e+00 3,.50e+08 0.00e+00 3.30e+08
Zn=-69 2,620-13 5.,00e~13 3.48e-14 0.00e+00 3.25¢-13 0.00e+00 7.52e-14
Zn-69m 2.18e+04 5.22e+04 4.78e+03 0.00e+00 3.16e+04 0.00e+00 3.19%e+06
Se-79 0.006+00 1.10e+08 21.83e+07 0.00e+00 1.90e+08 0.00e+00 2.25e+07
Pr-82 0.00e+00 0.00e+00 3.88e+06 0.00e+00 0.00e+00 0.00e+00 4.44a+06
" Br-83 0.00e+00 0.00e+00 1.18e-02 0.000+00 0,00e+00 0.00e+00 1.7le-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§ 0.00a+00 0.00c+00 0.00e+00 0.00e+00 0.00e+0C 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 unite of mrem/yr per uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Adult aga group by nuclide.

Waterford Eteam Electr

c 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 0.000400 3.11e+08 1.45e+08 0.00e+00 0.00e+00 0,.00e+00 6.14e+07
Rb-87 0.000400 3.42e+08 1.19%e+408 0.00e+00 0.00e+00 0.00e+00 1.60e+07
Rb-88 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.000+00
Rb-89 0.00e+00 0,.00e+400 0.00e+00 0.00e+00 0,00e+00 0.00e+00 ©0.00e+00
Sr-89 3.05e+09 0.C0e+00 8.74e+07 0.00e+00 0.00e+00 0.00e+00 4.89%e+08
Sr-90 1.13e+11l 0.00e+00 2.27e+09 0.00e+00 0.00e+00 0.00e+00 2.84e+09
Sr-91 6.10e+04 0.000+00 2.46e+03 0.000+00 0.00e+00 0.00e+00 2.90e+05
Sr-92 1.04e400 0.00e+00 4.50e-02 0.000400 0.00e+00 0.00e+00 2.06e+01
Y-90 8.51e+00 0.00e+00 2.28e-01 0.00e+00 O0.00a+00 0.00e+00 9.02e¢+04
Y-91 1.030403 0.00e+00 2.760+01 0.000+00 0.00e+00 0.00e+00 5,67e+05
Y-91m 7.52e-21 0.00et00 2.910-22 0.00e+00 0.00et00 0.00e+00 2.21e-20
Y-92 6.77¢-06 0.00e+00 1.98e-07 0.00e+00 0,00e+00 0.00e+00 1.19e~01
Y-93 2.69e-02 0.00e+00 7.43e-04 0.00e+00 0.00e+00 0.00e+00 B8.53e+02
2zr-93 1.94e402 1,09e+01 5.05e+00 0.00e+00 4.11e+01 0.00e+00 1,13e+04
Zr-%85 1.13e402 3.63e401 2.46e+(l1 0.00e+00 S5.70e+01 0.00e+00 1,15e¢+05
2r-97 5.21e-02 1.05e-02 4.8le-03 0.00e+00 1.59%e-02 0.00e+00 3.26e+03
Nb-93m 5.8%9a+04 1.92e+04 4&.740+03 0.00et00 2.21e+04 0.00e+00 8,.88e+06
Nb=95 9.910+403 5.51e403 2.96e+03 0.00e+00 5.45e403 0.00e+00 3.34e+07
W-97 7.8%-13 2.00e-13 7.29%e-14 0.00e+00 2.33e~13 0.00e+00 7.37e-10
Mo-93 0.00e+00 5.22e+07 1l.4let06 0.00e+00 1.4B8e+07 0.00e+00 8.49e+06
Mo-99 0.00e+00 2.97a+406 5.660+05 0.00e+00 6.73e+06 0.000+00 6.89e+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 2.90e+06 4.31e+06 1.16e+06 0.00e+00 S.43e+07 3.66e+05 1.41e+08
Tc-99m 4.0le-01 1.13e+00 1.44e+01 0.00e+00 1.720+01 5.55e-01 6.71e+02
Ru~103 1.22e+02 0.00e+00 S5.260+01 0.00a+00 4.66e+02 0,00e+00 -Ij430+04
Ru=-105 1.04e-04 0.00e400 4.095e-05 0.00e+00 1.34e-03 0.00e+00 6.34e-02
Ru=-106 2.45¢403 0.00e+00 3.10e6+02 0.00e+00 4.73e+03 0.00e+00 1.58e+05
Rh-105% 4.150404 3.04e+04 2.00e+D4 0.00e+00 1.29e+05 0.00e+00 4.84e+06
Pd-107 0.008+00 1.36e+06 8.72e+04 0.00e+00 1.22e+07 . 0.00e+00 8.45e+06
Pd-109 0.00e+00 5.3%+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/sac 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 FAéT:ORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Adult age group by nuclide.
Watsrford 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-110m
Ag-111
Cd-113m

6.998+06 6.4604+06 3.84e106
7.77e405 3.25e+05 1.62e+05
0.00e+00 3,530+405 1.13e+04

0.00e+00 1.27e+07
0.00e+00 1.05e+06
0.00e+00 3.88e+05

0.00e+00 2.64e+09
0.00e+00 5.56e+08
0.00e+00 2.848406

Cd-115m
sn-123
Sn=-125

0.006400 1.51e+05 4.820+03
6.43e+07 1.07e+06 1.57e+06
6.81e+06 1.37e+05 3.09%e+05

0.00e+00 1,20e+05
9.06e+05 0.00e+00
1.14e+05 0.00e+00

0.00e+00 6.36e+06
0.00e+00 1.31e+08
0.00e+00 8,500+07

Sn-126
Sb~-124
8b-125

1.96e408 3.B7e+06 5.56e+06
3.09e+06 5.83e+04 1.22e+06
2.450406 2.74e+04 5.84e+05

Sb-126
8b-127
Te-125m

6.758405 1.37e+04 2.440+05
S5.4404+04 1.19%0+03 2.09e+04
1.95e4+06 7.08e+05 2.620405

1.14e+06 0.00e+00
7.49¢+103 0.00e+00
2.49e+403 0.00e+00

0.00e+00 5.630+07
2.40et06 8.77e+07
1.8%e+06 2.70e+07

4.13e+03 0.00e+00
6.54e+02 0.00e+00
5,88e4+05 7.95e¢+06

Te-127
Te=127m
Te=129

7.876401 2.82e+01 1,70e+01
5.4%e+06 1.96e+06 6.69e+05
3.50e~11 1.32¢-11 8.53e-~12

5.83a+01 ' 3.20e+402
1.40e+06 2.23e+07
2.690~-11 1.47e-10

4.14e+05 5.52e+07
3.23e+04 1,240+07
0.00e+00 7.80e+06

0.00e400 6.21e+03
0.00e+00 1.84e407
0.00a+00 2.64e-11

Te~129n
Te-131
Te-131lm

-

7.22e+06 2.69e+06 1,l4e+06
4.74e-34 1.98e-34 1.50e-34
4.340404 2.12at04 1.77e+04

2.48e406 3.02e+07
3.50e~34 2.08e-33
3.36a+04 2.15e+05

0.00e+00 3.64e+07
0.000400 6.72e-35
0.00e+00 2.11e¢06

Te-132
Te~133m
Te-134

2.08e+05 1.86e+405 1.75e+40S
2.63e-14 1,54e-14 1.46e-14
1.13e~-19 7.,3%e~20 4.53e-20

2.06e+05 1.80e+06
2,23e~-18 1.52e¢-13

9.86e-20 7.14e-19

0.00e+00 8,.82e+06
0.00e+00 5.28e-15
0.00e+00 1.25e-22

I-129
I~130
I-13

9.10e+07 7.62e+07 2.56e+08
5.066+04 1.49%e+05 5,89e+04
3.5%5e+07 5.08e+07 2.91le+07

2.0le+ll 1.68e+08
1.26e+07 2.33e+05
1.67e+10 8.71e+07

C.00e+00 1.24e+07
0.00e+00 1.28e+05
0.00e+00 1.34e+07

I-132
I-133
I-134

2.00e-02 5.36e~02 1.88a~02
4.65e¢+05 8.090+405 2.47e+0S
2.53e-13 6,87e-13 2.46e-13

1.880+00 6.54e-02
1.19e+08 1.41e+06
1.19e-11 1.09e-12

0.00e:00 1.01le~02
0.00e+00 7.27e+05
0.00e+00 5,99e-16

1-13%
Cs-134
Ce=134m

1.55e¢+03 4.06e+03 1,50e+03
1.70e+10 4.03e+10 3.30e+10
5.28e~01 1.11e+00 5,68e-01

2.68e+05 6€.51e+03
0.00e+00 1,31le+10
0.00e+00 6.02e-01

0.00e+00 4.58e+03
4.33e+09 7.06e+08
9.4%e-02 3.92e-01

. Conversion factors are in units of square méter-mzem/yr per uCl/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, R;

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 5.0le+09 2.22e+09 0.00e+00 1.89e+09 5.68e+08 1.17e+08
Cs-136 7.90e408 J.12e+09 2.24e+09 0.00e+00 1.73e+09 2.38e+08 3.54e+08B
Cs8-137 2.21a4+10 3.03e+10 1.980+10 0.00e+00 1.03e+l10 3.42e+09 S.H86e+08
Cs-138 2.91e=23 5.76e-23 2.85e-23 0.00e+00 4.23e-23 4.18Be-24 2.46e-28
Ca-139 0.00e+00 0.00e+00 0.00e+400 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 5.45¢~09 3.BBe-12 11.60e~10 0.00e+00 3.63¢-12 2.20e~-12 9.67e-09
Ba-140 3.23e+06 4.056+03 2.11le+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 0.006+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.000400 0,00e+00 0.00e+00 0.00e+00 0.00e+00
La-140 5.820~01 2,73e-01 7.22e-02 0,00e+00 0.00e+00 0.00e+00 2,.00e+0D4
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 2.5%e-13 0.00e+00 0.00e+00 0.00e+00 7.580-09
Ce-141 5.810402 3.93e+402 4.46e+01 0.00e+00 11.83e+02 0.00e+00 1.50e+06
Ce~-143 4.99¢+00 3.69e+03 4.09e-01 0.00e+00 1.63e+00 0.000e+00 1.38e+05
Ca-144 4.29404 1.79e+04 2.30e+03 0,000+00 21.06a+04 0.00e+00 1,45e+07
Pr-143 1.89e+01 7.60e+00 9.3%e~-01 0.00e+00 4.3%+00 0.00e+00 8.30e+04
Pr-144 0.00e+00 0.00e+00 0,00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 1.13e+01 1.31e+01 7.8le-01 0.00et00 7.63et00 0.00e+00 6.27e+04
Pm-147 J.440402 3.24e401 11.31e+01 0.00e+00 6.11e4+01 0.00e+00 4.08e+04
Pn-148 7.12¢400 1.18e+00 5.95e-01 0.00e+00 2.23e+00 0.00e+00 9.28e+04
Prn~-148nm 1.03e402 2.666401 2.04e+01 0,00e+00 4.02e401 0.00e+00 2.26e+05
Pm~149 5.13e-01 7.260-02 2.96e-02 0.00e+00° 1.37e-01 0.00e+00 1.36e+04
Pm~-1851 T.76e-02 1.30e~02 6.58e-03 0.00e+400 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
Sn~153 2.39¢-01 1.9%e-01 1.45¢-02 0.00e+00 6.43e-02 0.00e+00 7.10e+03
Eu-152 9.01le+02 2.05e+02 1.B0e+02 0.00e+00 1.27e+03 0.00e+00 1.18e+0S
. Eu~154 2.,85e+03 3.50e+02 2.49%e+02 0.00e+00 1.68e+03 0.00e+00 2.546+05
Eu-15S 3.90e+02 S5.53e+01l 3.57e+01 0.00e+00 2.55e+02 0,00e+00 4.35e+04
Eu-156 3.02e6+01 2,34e+01 3.77e+00 0.00e+00 1,56e+01 0.00e+00 1.60e+0S
Tb-160 1.79¢+02 0.00e+00 2,23e+01 0.00e+00 7.39%9e+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 uCl/cubic meter. :
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri factors for Adult age group by nuclide.
wWaterford Steam Electric Station

Pathway : Gaseous Release Goat's Milk Pathway Ri
Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyrcid Kidney Lung GI-LLI

Ho-166m 1.25¢+03 3.91e+02 2,970+02 0.00e+00 5.84e+02 0.00e+00 1.19a+05
¥-181 4.07e+¢03 1.33e+03 1.42e¢+02 0.00e+400 0.00e+00 0.00e+00 1.51e+05
w-185% 1.550405 5.,18e+04 5.45e+03 0,.00e+00 0.00e+00 0.00e+00 5.99e+06
N-187 7.83e+02 6.54e402 2.2%+02 0.00e+00 0.00e+00 0.00e+00 2.14e+05
Pb~210 8,780+09 2.51e+09 3.12e408 0.00e+00 7.06e+09 0.00e+00 1.29¢+06
Bi-210 4.27e+04 2.95e+05 2.45e¢+04 0.00e+00 3,55e+06 0.00e+00 4.40et06
Po-210 8.900407 1.89%+08 2.15e+07 0.00e+00 6.30e+08 0.00e+00 1.5%e+07
Ra-223 l.47e+10 2.260+07 2.93e+09 0.00e+00 €.400408 0.00e+00 9.46e+08
Ra-224 1,70e+09 4.lle+06 3.40e+08 0.000400 1.16e+08 0.00e+00 3.58e+08
Ra-225% 2.28e410 2.708+07 4.55¢+09 0.00e+00 7.67e+08 0.00e+00 1.06e+09
Ra=-226 2.240+412 4.26e407 1.63e1l12 0.00e+00 1.21e+09 0.00e+00 2,46¢+09
Ra-228 8.25e+11 2.30e+07 8.9le+ll 0.00e+00 6.50e+08 0.00a+400 4.1S5e+08
Ac=225 7.40e+403 1.02et04 ¢.98e+02 0.000+00 1.16e+03 0.00e+400 6.85e+05
Ac-227 8.65¢+06 1.15e+406 5.14e+05 0.00e+00 3.70e+05 0,.00e+00 3.75e+05
Th-227 3.36e+04 6.07e+02 9.67e+02 0.00e+00 3.45e+03 0.000+00 1.32¢+06
Th-228 2.250t06 3.8le+04 7.62e+404 0.00e+00 2.12e+05 0.00e+00 2.55a406
Th-229 6.31e+07 1:80e+406 1.04e+06 0.00e+00 B.72e+06 0.00e+00 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 1.07e4+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 7.37e405 0.00e+00 4.01e+06 0.00a+00 3.32e+05
Pa-233 1.53e+01 3.09e+00 2.66e+00 0.00e+400 1.16e+01 0.00e+0D0 4.78e+04
U-232 1.91e+09 0.000400 21.37e+08 0.000+00 2.07e+08 0.00e+00 3.14e+07
U-233 4.04e+08 0.00e+00 2.45e+07 0.00e+00 9.41e407 0.00e+00 2.91e+07
U-234 3.88e408 (0.00e+00 2.400407 0,.00e+00 9.23e407 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 3.71e408 0.00e+00 2.30e+07 0.00e400 8.86e+07 0.00e+00 2.67e+07
U-237 6.76e+03 0.00e+00 1.81e+03 0.00e+00 2.79e+04 0.00e+00 2.38e+06
U-238 3.56e+08 0.00e+00 2.11e+07 0.00e+00 8.11e+07 0©.00e+00 2.55e+D07
Np~-237 5.84e+06 4.15e+05 2.57e+05 0.00e+00 1,91e+06 0.00e+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 par uCi/cubic meter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R

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 1.09%e+04
Np-239 4.4le-01 4.34e-02 2,39e~02 0.00e+00 1.35e-01 0,00e+00 §8.B%e+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 1.340+06 1.62e+05 3.54e+04 0.00e+00 1.50e+05 0.00e+00 1.240+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 1.380+03 6.14e+02 0.00e+00 2.83e+03 0.00e+00 2,.59e+C3
Pu-242 1.25e+06 1.56e+05 3.4le+04 0.00e+00 1.4Se+05 0.006e+00 1.21e+05
Pu-244 1.45e+06 1.78e+05 3.91e+04 0.00e+00 1.66e+05 0.000+00 1.80e+05
Am-241 3.47e+06 3.24e+06 2.480405 O0.00e+00 1.87e+06 0.00¢+00 3.41e+05
Am~242m 3.53e+06 3.07e+06 2.520+05 0.00e+00 1.08e+06 0.00e+00 4.33e+05
Am-243 3.500+06 3.20e+06 2,46e+05 O0.00e+00 1.85e+06 0.00e+00 4.03e+0S
Cm-242 8.72e+04 9.270+04 5,80e+03 0.00e+00 2.63e+04 0.00e+00 3.35e+05
Cm~243 2.77e4+06 2.54e+06 1.74e+05 0.00e+00 8.10e+05 0.00e+00 3.62e+05
Cn~244 2.11e406 1.98e+06 1.33e+05 0.00e+00 6.20e+05 0.00e400 3.49%e+05
Cm-245 4.35e40€6 3.79e+06 2.67a0+405 0.006400 1.25e+06 0.00e+00 3.26e+05
Cm~246 4.3le+06 3.7Bet+06 2.67e+05 0.00e+00 1.24e+06 0.00e+00 3.20e+05
Cmn~-247 4.21e+06 3.73e+06 2,.63e+05 0.00e+00 1.22e¢+06 0.00e+00 4.21e+05
Cn-248 3.50e+07 3.07e+07 2.17e+06 0.00e+00 1.01e+07 0.00e+00 6.82e+06
Ccf~-252 1.19¢406 0.00e+00 2.87e+04 0.00e+00 0.00e+00 0.00e+00 1.31e+06

Conversion factors are in units of square ietcr-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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Ri factors for Teen age group by nuclide.

GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Naterford 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
R-3 0.00e400 1.16e+03 1.16e+03 1.16e+03 1.16e+03 1.16e+03 1.16e+03
Ba-10 5.366+05 8.30e+04 1.35¢+04 0.00€+00 6.34e+04 0.00e+00 3.40e+06
C-14 4.860408 9.72e+07 9.72e407 9.72e+07 9.72e+07 9.72e+07 9.72e+07
N-13 0.00e4+00 0.00e+00 0,00e+00 0.00a+00 0.00e+00 0.00e+00 0.00e+00
F-18 9.970~04 0.00e+00 1.0%e-04 0.00e+00 0.00e+00 0.00e+00 B.97a~-05
Na-22 1.10e+09 1.10e+09 1.10e+09 1.10e+0% 1.10e+09 1.10e+09 1.10e+09
Na-24 S.12e+05 5.12e405 5.12e+405 5.12e4+05 5.12e+05 5.12e+05 5.12e+05
P-32 3.7%e+10 2.35e+09 1.47e¢+09 0.00e+00 0.00e+00 0.00e+00 3.18e+09
Ca-41 1.8%e+09 0.00e+00 2.04e+08 0,00e+00 0.00e+00 0.00e+00 1.87e+06
Sc-46 3.65e+01 7.11e+01 2.11@401 O0.00e+00 6.Blo+01 O0.00et00 2.42e+05
Cr-51 0.00e400 0.00e+00 5.99e+03 3.33e+03 1.3le+03 B.55e+03 1.0le+06
Mn-54 0.00e+00 1.68e+C6 3.34e+05 0.00e+00 5.02e+05 0.00e+00 3.45e+06
Mn-56 0.00e+00 8.83e-04 1.57e-0D4 0.00e+00 1.22e-03 0.00e400 5.8le-02
Fe-55 5.79e¢+05 4.108+05 9.57e+04 0.00e+00 0.00a+D0 2,600+05 1.78a+05
rFe-59 6.74e+05 1.57+06 6£.07e+05 0.00e+00 0.00e+00 4.96e+05 3.72¢+06
. Co~-57 0.00e+00 2.69e+05 4.52e+05 0.00e0+00 0.00e+00 0.00e+00 5.03e+06
Co-58 0.00e+00 9.52e+05 2.19e+06 0.00e+00 0.00e+00 0.00e+00 1.31e+07
Co-60 0.00a+00 ;.340+06 7.51e+06 0.00e+00 0.00e+00 0.00e+00 4.34e+07
Ni-59 1.06e+08 3.74{e+07 1.80e+07 0.00e+00 0.00e+00 0.00e+00 5.86e+06
Ni-63 1.42e+09 1.00e+08 4.8le+07 0.00e+00 0.00e+00 0.000+00 1.5%e+07
Ni-65 8.25e-02 1.05e~02 ¢.80e~03 0.00e+00 0.00e+00 0.00e+00 5.72e-01
Cu-64 0.00e+00 4.75e+03 2.23a+03 0.00e+00 1.20e+04 0.00e+00 3.68e+0%
Zn-65 2.53e+408 8.78¢+08 4,0%9e+08 O0.00e+00 5.62e+08 0.00e+00 3.72e+08
Zn-69 4.820-13 9.18e-13 6.42e~14 0.00e+00 6.00e~13 0.00e+00 1.69e-12
Zn-69m 3.96e¢t04 9.35e+04 B8.57e+D3 0.00e+00 S.68e+04 0.00e+00 S5.14e+06
Se-79 0.00e+00 2.0le+08 3.38e+07 0.00e+00 3.50e+08 0.00e+00 3.07e+07
Br-82 0.00e+00 0.00e+00 6.73e+06 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-83 0.00e+00 0.00e+00 2.1B8e-02 0.00e+00 0.00e+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 0.00e+00 0,00e+00 0.00e+00

Conversion factors are in units of square meter-mram/yr per uCi/sec for all

nuclides except E-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, R,

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factora
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Rb-B6 0.00e+00 5.67¢+408 2.67a+08 0.00e!00 0.00e+00 0.00e+00 8.40e+07
Rb-87 0.00e+00 6.28e+08 2.19e+08 0.00e+00 0.00e+00 0.00e+00 2.19e+07
Rb-88 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Rb-89 0.00e+00 0.00e+00 0.0068+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
5r-89 5.62a+09 0.00e+00 1.61e+08 0.00e+00 0.00a+00 0.00e4+00 6.6%9¢+08
Sr=-90 1.71e+11 0.00e+00 3,41e+09 0.006+00 0.00e+00 0.00e+00 3.90e+09
Sr-91 1.12e+405 0.00e+00 4.46e403 0.00e+00 0.00e+00 0.00e+00 5.08e+05
Sr-92 1.90e+00 0,000+00 6.11e-02 0.00e+00 O0.00e+00 0.00e+00 4.85e+01
Y-90 1.56e+01 0.000+00 4.216e~01 0.00e+00 0.00e+00 0.00e+00 1,29e+05
Y-91 1.90e+03 0.00e+00 5.08e+01 0.00e400 0.00e+00 0.00e+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 0.000+00 1.36e¢~03 0.00et00 0.00e+00 0.00e+00 1.52e+03
zr-93 3.31e4+02 1.63e+01 B8.91e+00 0.00e+00 5.77e+01 0.00e+00 1.540+04
2r-95 1.98e+02 6.25¢+01 4.30e+01 0.00a+00 9.18e+01 0.00e+00 1.44e+05
2r~-97 9.48e-62 1.88e~02 8.64e-03 . 0.00e+400 2.84e-02 0.00e+00 5.08e+03
Nb~-93m 1.03e+05 3.37e+04 8.44e+03 0.000400 3.94e+04 0.00e+00 1.21e+07
Nb~-9% 1,69¢404 B8,37e+03 5.16e+03 0.00e+00 9.08e+03 0.00e+00 4.01e+07
Nb-97 1.44e-12 3,57e-13 1.300~13 0.00e+00 4.18e-13 0.00e+00 8.53e-09
Mo-93 0.00e+00 9.51e+07 2.60e+06 0.00e+00 2.73e+07 0.008+00 1.16e+07
Mo-99 0.000+00 5.37e¢406 1.02¢+06 0.00e+00 1.238407 0.00e+00 9.62a+06
Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00 0.00ea+00
Tc-99 5.35e+06 7.87e+06 2.140406 0,00e+00 9.99e+07 B8.14e+05 1.93e+08
Tc-99m 6.96e-01 1.94e+00 2.51e+01 0.00e+00 2.89e+01 1.08e+00 1.27e+03
Ru-103 2,17e+02 0.00e+00 9.29e+401 0.00e+00 7.66e+02 0.008+00 1.81040:
Ru-105 1.89e-04 0.00e+00 7.35e~05 0.00e+00 2.39e-03 0.00e+00 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 7.660+404 5.54e+04 3.636+04 -0.00e400 2.35e+05 0.00e+00 7.04e+06
Pd-107 0.00e+00 2.49e+06 1.60e+05 O0.00a+00 2.25407 0.00e+00 1.16e+07
Pa-109 0.00e+00 9.87e+03 2.24e+03 0.00e+00 5.70e+04 0.000+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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Ri factora for Teen age group by nuclide.

GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Waterford Steam Electric Station
Pathway : Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Converaion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Ag=-110m 1.16e+07 1.09+07 6.65e+06 0.00e+00 2.086+407 0.00e+00 3.07e+09
Ag-111 1.43a+06 5.53e+05 2.98e+05 0.00e+00 1.93e+06 0.000+00 8.28e+08
Cd-113m 0.0064+00 6.46e+05 2.08e+04 0.00e+00 7.14e+05 0.00e+00 3.8Be+06
Cd-115m 0.00e4+00 2.75e+05 8.89%+03 C.00e+00 2.,200+05 0.00e+00 B.72e+06
Sn-123 1.19e+08 1.95e+06 2.88e+06 1.56e+06 0.00e¢+00 0.00e+00 1.79e+08
8n-125 1.26e+07 2.50e+05 5.66e+05 1,960+05 0.00e+00 0.00e+00 1.18e+08
Sn-126 3.47e408 6.460406 9.87e406 1.70e+06 0.00e+t00 0.00e+00 7.72e+07
Eb-124 5.51e406 1.01e+05 2.15e+06 1.25e¢+04 0.00e+00 4.8le+t06 1l.llet+08
8b-125 4,38e+06 4.79e+04 1.03e+406 4.19e+03 0.00e+00 3.85Se+06 3.41le+07
Sb-126 1.20e+06 2.460+04 4.33e+05 6.81e+03 0.00a+00 8.64e+05 7.13et07
Sb-127 9.88e+04 2.11e+03 3.73e+04 1.11e403 0.00e+00 6.72e+04 1,68e+07
Te-125n 3.60e+06 1.,30e+06 4.B2e+05 1.0le+06 O0,00e+00 0.00e+00 1.06e+07
Te-127 1.460+02 5.17¢+01 3.14e+01 1.0le+402 5.91e+02 0.00e+00 1.13e+04
Te-127m 1.0le+07 3.59e+06 1.20e406 2.41e+06 4.10e+07 0.00e+00 2,52e+07
Te-129 6.45e~11 2.40e-11 1.57e-11 4.61le-11 2.71e-10 0.00e+00 3.53e-10
Te-129m 1.32e+07 4.900+06 2.09e+06 4.26e+06 5.538+07 0.00e+00 4,96e+07
Te-131 8.67¢-34 3.57e-34 2.71e-34 '6.680-34 3.79e-33 0.00e+00 7?7.11e-35
Te-131lm 7.89%e+04 3.79e+04 3.l6e+04 5.69e+04 3.55e+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 2.69%e-14 2.62e-14 3,76e-14 2.66e-13 0.00e+00 1,09e-13
Ta=-134 2.0le~19 1.2%~19 1.35e~19 1.65e~-19 1.23e-18 0,00e+00 7.47e-21
I-12% 1.67Te408 1.4let08 2,35e+08 1.7le+ll 2.52e+08 0.00et00 1.64e+D7?
I-130 8.89%+04 2.57e+05 1.03e+05 2.10e+07 3.96e+05 0.00e+00 1.98e+05
I-131 6.45e+07 9.03e407 4.85e+07 2.63e+10 1.55e+08 0.00e+00 1.79e+07
I-132 3.55e-02 9.,30e-02 3.34e¢-02 3.13e+00 1.,47e-01 0.00e+00 4.05e-02
I-133 8.50e+05 1.44e+06 4.400+05 2.0le+08 2.53e+06 0.00e+00 1.09e+06
I-13¢ 4,490-13 1.19e~-12 4{.28a-13 1.98e-11 1l.80e-12 0.00e+00 1.57e-14
I-135 2,756+03 7.09e+03 2.63a+03 4.56e+05 1.12e+04 0.00e+00 7.85e+03
Cs-134 2.94et]10 6.93e+10 3.22e+10 0.00e400 2.20e+10 8.41e+09 8.62e+08

9.40e~-01 1.95e+00 1.00e+00 0.00e+00 1.08e+00 1.90e-01 1.30e+00

Cs~134nm

- Conversion factors are in units of square‘metei-mrem/y: pe£ uCl/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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Ri factors for Teen age group by nuclide.

GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Waterford Steam Electric Station
Pathway : Gasecus Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid KXidney ~ Lung GI-LLI
Cs-135  9.98e+09 9.15a+09 2.14e+09 0.0De+00 3.49e+09 1.266+09 1.600+08
Cs-136 1.34e+09 5.29e+09 3.55e+09 0.00e+00 2.88e+09 4.540+08 4,260+08
Cs-137 4.02a410 5.34e+10 1.86e+10 0.00e+00 1.82e+l0 7.06a+D9 7.600+08
Cs-138 §,29~23 1.02e-22 5.08e¢-23 0.00e+00 7.49e-23 B8.72e-24 4.6le-26
Cs~-139 0.00e+00 0.00a+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba=139 1.01e~08 7.090-12 2.94e-10 0.00e+00 6.69%e-12 4.89e-12 6.99e-08
Ba-140 5.82e¢+406 7.14e+03 3.75e+05 0.00e+00 2.420+03 4.80e+03 B8.98e+06
Ba-141 0.00a+00 0.00e300 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 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 2.040-06 3.360-07 0.00e+00 0.00e+00 0.00e+00 3.61le-01
La-142 4.12e~12 1.830-12 4.56e-13 0.00e+00 0.00e+00 0.00e+00 5.57e-08
Cea-141 1.07e403 7.12c402 8.17e401 0.00e+00 3.3%5e+02 0.00e+400 2,04e6+06
Ce=143 9.18e+00 6.68e+03 7.46e-01 0.000400 2.9%+00 0.00e+00 2.0le+05
Ce-144 7.90e404 3.27e+04 4.24e+03 0.00e+00 1.95¢+04 0.00a+00 1.99e+07
Pr-143 3.48e401 1.39e+01 1.73e+00 0.00e+00 8.08e+00 0.00e+00 1,15a+05
Pr-144 0.00e400 0.00e+00 0.00e+00 0.000+400 0.00e+00 0.00e+00 0.00e+00
Nd-147 2.17e401 2.36e+01 1.42e¢+00 0.00e+00 1.3%9e+01 0.00e+00 8.53e+04
Pn-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 1.07¢+00 0.00e+00 . 3.84e+00 0.00e+00 1.27e+05
Pm-148n 1.7%e+02 4.54e+01 3.55e+01 0.00e+00 6.87e+01 0.00a+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 1.1%9e-02 0.00e+00 4.2le~02 0.000e+00 5,26e+03
Sm-151 5.22e¢+02 1.00e+402 2.36e+01 0.00e+00 1,10e+02 0.00e+00 3.4le+04
fm-133 4.30e-01 3.63e~01 2.67e¢-02 0.00e+00 1.19e-01 0.00e+00 1.02e+04
Bu=152 1.46403 3.52¢+02 3.10e+402 0.00e+00 1.63e+03 0.00e+00 1.29e+05
Eu-15¢ 4.73e+03 6.10e+02 4.30e+02 0.00e+00 2.73e+03 0.00e+00 3.22c+05
Eu-155 1.02¢+03 9.82e+01 6.08e+01 0.00e+00 3.84e+02 0,00e+00 5.63e+05
Eu-156 5.46a+01 4.09e+C1 6.68e+00 0.006+00 2.75e+01 0.00e+00 2.09e+05
Tb-160 3.18e+02 0.00e+00 3.97e+01 0.00e+t00 1.26e8+02 0.00e+00 2.06e+05

Converuionifactors 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 Revision7

183

Attachment 7.10 (10 of 24)




[,

Ry factors for Teen age group by nuclide.
_Waterford Stean Electric Station

GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Pathway : Gaseous Release Goat's Milk Pathway R{

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Xidney Lung GI-LLI
Ro~166m 2.14e+03 6.58et02 4.76e+02 0.00e+00 9.63e+02 0,.00e+00 1.62e+05
w-181 7.530403 2.43e+03 2,54e+02 0.00e+00 0.00e+00 0.00e+00 2.07e+05
u-185 2.87¢405 9.46e+04 1.00e+04 0.00e+00 0.000400 0.00e+00 8.17e+06
N-187 1.43e4+03 1.17e+03 4.09e+402 0.00e+00 0.00e+00 0.00e+00 3.16e+05
Pb-210 1.34e+10 4.03e+09 5.19e+08 0.00e4+00 1.27e+10 0.00a+00 1.75e+06
Bi-210 7.88e+404 5.39e+05 d4.51e+04 0.00e+00 6.550406 0.00e+00 6.16e+06
Po-210 1.640+08 3.45e¢+08 3.97e+07 0.00e+00 1.126e+09 0.00e+00 2.l18e+07
Ra-223 2.71e+10 4.11e+07 5.40e409 0.00e+00 1.18e+09 0.00e+00 1.30e+09
Ra-224 3.14e+09 7.50e+06 6.26e+08 0.00e+00 2.15e+08 0.000+00 5.04e+08
Ra-225 4.200+10 4.93¢+07 B8.38e+09 0.000400 1.41e+09 0.00e+00 1.4{6e+09
Ra-226 3.08e+12 7.780407 2.29e+12 0.00e+00 2.22e¢409 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
Ac-225 1.37e404 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 5.26e405 0.00e+00 5.18e+05
Th-227 6.19e+04 1.11e+03 1.,79¢+03 0.008+400 6.35e+03 0,00e+00 1.82e+06
Th-228 3.98e+06 6.67e+04 1.35e+05 0.00e+00 3.75¢+05 0.00e+00 3.49%ea+06
Th-229 8.56e4+07 2.46e+D6 1.42e+06 0.00e+00 1.1%+07 0.00¢+00 4.95e+05
Th-230 1.29e407 7.36e+05 3.59e+05 0.00e+00 3.58e+06 0.00e+0Q 3.82e+05
Th-232 1.45e+07 6,280+05 9.75e+03 0.00e+00 3.06e+06 0.00a+00 3.25e+05
Th~234 4.07e+02 2.39e+01 1.168e+01 0.00e+00 1.36e+02 0,00e+00 4.32e+05
Pa-231 2.56e+407 9.69%a+05 1.0le+06 0.00e+00 5.446+06 0.000400 4.55e+05
Pa-233 2.76a+01 5.31e+00 4£.74e+00 0.00e+00 2.00e+01 0.00e+00 €.06e+04
0=-232 3.52e+09 0.00e+00 2,.52e+08 0.00e+00 3.82e+08 0.00e+00 4.30e+07
0-233 7.42e¢+08 0.00e+00 4.51e+D7 0.00e400 1.74e+08 .0.00e+00 3.98e+07
U-234 7.12e+08 0.00e+00 4.42e+07 0.00e+400 1.71e+0B 0.00e+00 3.90e+07
U-23% 6.82¢+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,.00e400 5.14e+04 0.00e+00 3.31e+06
U-238 6.52e4¢08 0.00e+00 3.88e+07 0.00e+00 1.50e+08 0.00e+00 3.49e+07
Np=-237 _ 7.96e¢06 5.710405 3.50e+05 0,00e+00 2.5%e+06 0.008+00 5.03e+05

Converaion 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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Ri factors for Teen age group by nuclide.

GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

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 1.240-01 0.00e100 7.32e-01 0.00e+00 1.57e+04
Np-239 8.42e-01 7.94e-02 4.41le-02 0.00e+00 2.49e-01 0.00e+00 1.28e+04
Pu-238 1.60e406 2.05e+05 4.35e+04 0.00e+00 1.87e+05 0.00e+00 1.8Se+05
Pu-239 1.83e+06 2.22e+05 4.8le+04 0.00e+00 2.05€+05 0.00e+00 1.69e+05
Pu-240 1.83e+06 2.22e+05 4.8le+04 0.00e+00 2.05e+05 0.00e+00 1.72e+05
Pu-241 4.18e+04 2.00e+03 8.8le+02 0.00e+0C 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 2.440+05 5.31e+04 0.00e+00 2.26e+05 0.00e+00 2.47e+405
Am-241 4.73e406 4.460+06 3.41e+05 0.00et00 2.55e+06 0.00e+00 4.66e+05
Am-242m  4.83e+06 4.25e¢+06 3.47e+05 0.00e+00 2.57¢+06 0.00e+00 5.%2e+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 1.61e4+05 1.69¢+05 1.07e+04 0.00e+00 4.86e+04 0.00e+00 4.59e+0S
Cm-243 3.68e+06 3.60e+06 2.44e+05 0.00e+00 1.14e+06 0.00e+00 4.95e+05
Cm-244 3.0le+06 2.85e+06 1.90e+05 0.00e+00 8.69e+05 0.00e+00 4.78e+05
Cm-245 5.920106 35.21e+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 0.00e100 1.706+06 0.00e+00 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+0S
Cm-248 4.76e407 4.22e107 2.960406 0.00e400 1.38e+07 0.00e+00 9.27e+06
cr-252 2.040+06 0,00et00 4.592e+04 0.00e+00 0,.00e+00 0,00e+00 1,79e+06

Conversion factors are in units of square meter4m:em/yr per uCi/sec for all
nuc;idea 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, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Goat's Milk Pathway Ri

.Nﬁclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI~LLI
H-3 0.00e+00 1.83e+03 1,83e+403 1,83e+03 1,830+03 1.83e+03 1.83e+03
Be-=10 1.330¢06 1.55e+05 3.35e+04 0.00e+00 1.20e+05 0.00e+00 2.71e+06
c-14 1.19e+09 2,3%90+08 2.3%e+08 2.3%9e408 2.39%e+08 2.3%e+08 2.3%e+08
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 2.37¢-03 0.00e+00 2.35e~0¢ 0,000e+00 0.00e+00 0.00e+00 6.41e~04
Na-22 2.28e+t09 2.28e+09 2.280+09 2.28e+09 2.208e+09 2.208e+05 2,.28e+09
Na~-24 1.07e¢406 1.07e+06 1.07e+06 -1.07e¢+06 1.07a+06 1.07e+06 1.Q07e+06
P-32 9.33a+10 4.370+09 3.60e+09 0.00e+00 0.00e+00 0.00e+00 2.58e+09
Ca~-41 2.740409 0.00e400 2.99%¢+08 D0.00e400 0.00e+00 0.00e+00 1.50e+06
Sc-46 B.20e+01 1.12¢+02 4.33e+01 0.00e+00 9.940+01 0.00e+00 1.640+05
Cr-51 0.00e+00 0.00e+00. 1.220+04 6.,78e+03 1.85e+03 1.24e+04 6.48e+405
Mn-54 0.00e400 2.52e+06 6.70e405 0.000+00 7.06e+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 1,45¢406 7.710405 2.3%e+05 0.00e+00 0.00e+00 4.36e+05 1.43e+05
Fe-59 1.56e406 2.53e+06 1.26e+06 0.00e+00 0.000+00 7.33e+05 2.63e+06
Co=-57 0.00e+00 4¢.606+405 9.32e405 0.00e+00 0.000+00 0.00e+00 3.77e+06
Co-58 0.00e+00 1.4%e+06 4.45e¢406 0.00et00 0.00e+00 0.00e+00 B8.49%e+06
Co-60 0.00e+00 5.18e+06 1.53e+07 0.00e+00  0.00et00 0.00et00 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+409 1.90e+08 1,21e+408 0.00e+00 0.008+400 0.00e+00 1.28e+07
Ni-65 2.02e~01 1.90e-02 1.11e-02 0.00e+00 0.00e+00 0.00e+00 2.33e+00
Cu-64 0.00e+00 B8.34e+03 5.040+03 0.00e+00 2.02e¢+04 0.00e+00 3.92e+05
Zn-65 4.96e+08 1.32e+09 8.22e0+08 0.00e+00 8,33e+08 0.00e+00 2.32et08
Zn-69 1.18e-12 1.71e-12 1.58e-13 0.00e+00 1.04e-12 0.00e+00 1.08e~10
‘2n-69m 9.68e+04 1.65¢+05 1.95e+04 0.000+00 9.58e+04 0.00e+00 5.37e+06
Se-79 0.00e+00 3.75¢+08 8,31e+07 0.00e+00 6.09e+08 0.00e+00 2.46e+07
Br-92 0.00e+00 0.00e+00 1.3Be+07 0.00e+00 ©0.00e+00 0.006+00 ©0.00e+00
Br-83 0.00e+00 0.00e+00 5.36¢-02 0.00e+00 0.00e+00 0.00e+00 0,00a+00
Br-84 0.00e+00 0.000+00 8.40e-24 0,00e+00 0.0004+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
nuclidesa 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, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Doses Conversion Factors
Bone Liver T. Body Thyroid [Kidney Lung GI-LLI
Rbh-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 0.006+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 ©.00e+00
Rb~89 0.00e+00 0,00e+00 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00
Sr-89 1.3%+410 0.00e+00 3.97e¢+08 0.000+00 0.00e+00 0.00e+00 5.38e+08
Sx-90 3.53e+11 0,00e+00 7.11le¢t09 0.00e+00 0.00e+00 0.00e+00 3.16e+09
Sr-91 2.756+405 0.00e+00 1.04e+04 0.00e+00 0.000+00 O0.0Ce+00 6.07e+05
Sr-92 4.65¢+00 0.00e400 1.86e~-01 0.00e+00 0.00e+00 0.00e+00 8.8le+0l
¥Y=-90 3.87e+01 0.00e+00 1.04e+00 0,000+00 0.00e+00 0.00e+00 1.10e+0S
Y-91 4,.68e+03 0,.00e+400 1.25e402 0.00e+00 0.00e+00 0.00e+00 6.24e+05
Y¥-91m 3.36e-20 0.00e+00 1.22¢-21 0.00e+00 0.00e+00 0.00e+t0Q0 6.59e-17
Y-92 3.07e-05 0.00e+C0 B8.78e-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+00 0.00e+00 0.00e+00 1.82a+03
2r-93 8.240402 3.09e+01 2.20e+01 0,00e+00 1.15e+02 0,.00e400 1.17e+04
2r-95 4,60e+02 1.0le+02 9.00e+01 0.00e+00 1.45e+02 0.00e+D0 1.05e+0S
2x=-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+tD4 0,006+00 9.72e+06
Nb-95 3.8le+04 1.4%9e+04 1.06e+04 0.00e+00 1.40e+04 0.00e+00 2.75e+07
Nb-97 3.49%e-12 6.31e-13 2.95e-13 0.00e+00 7.00e-13 0.00e+00 1.95e-07
Mo-953 0.000400 1.78e+08 6.40e+06 0.00e+00 4.70e307 0.00e+00 9.03e+06
Mo-99 0.00e+00 9.770+06 2.42e+06 0.008+00 2.09e¢407 0.00e+00 8.08e406
Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.00e+00 O0.00e+00
Tc—-99 1.320407 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 5.15e+01 0.00e+00 4.55e+01 1.59e+00 1,78e+03
Ru-103 5.148¢02 0.00e400 1.980+02 0.00e+00 1.29e+03 0.00e+00 . 1.33e+04
Ru=10S 4.620-04 0.00e+00 1.68e-04 0.00e+00 4.06e-03 0.00e+00 3.02e-01
Ru-106 1.110404 O0.00e+00 1.38e+03 0.00e+00 1.50e+04 0.00e+00 1.72e+05 )
Rh-105 1.88e+05 1.0le+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 0.000+00 3.90e+07 0.00e4+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, R;

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Goat's Milk Pathway R{

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI=-LLI
Ag-110m 2.51e4¢07 1.69e+07 1.35¢+07 0.00e+00 3,15e+07 0.00e+00 2.01e+09
Ag-111 3.53e406 1.106+06 7.29¢+05 0.00e+00 3.33e+06 0.00e+00 6.76e+08
* Cd=113m 0.00e+00 1.20e+06 5.13e+04 0.000+00 1.24e+406 0.00e+00 3.1let06
Cd-115m 0.000+00 5.15e+05 2.19e+04 0.00e+00 3.83e+05 0.000+00 7.00et06
Sn-123 2.93e+08 3.63e406 7.14et06 3.85e+06 0.00e+00 0.00e+00 1.44e+08
Sn-125 3.09¢407 4.66e405 1.,38e+06 4,83e405 0.00e+400 0.00e+d0 9.57e+07
Sn-126 8.22e¢408 1.02e407 2.33e+07 2.8le+06 0.00e+00 0.00e+00 6.17e+07
Sb-124 1.30e+07 1.69e+05 4.57e+06 2.88e+04 0.00e+00 7.23@+06 8,15e+07
Sb-125 1.04e+407 0.05e+04 2.19e+06 9.67e+03 0.00e+00 5.820+06 2.49e+07
Sb-126 2.75e406 4.21e+04 9.8Be+05 1.61e+04 0.00e+00 1.31le+06 5.55e+07
Sb-127 2.38e+05 3.68e+03 §.26e+04 2.65¢+03 0.00e+00 1.,03e+05 1.34e+07
Te-125m ©8.85e+06 2.40e+06 1.18e+06 2,48e+06 0.00e+00 0.00e+00 B.54e+D6
Te-127 3.59e¢+02 9,67e+01 7.69e+01 2.48e+02 1.02e+03 0.00e+00 1.40e+04
Te-127m 2.50e+07 6.72e+06 2.96e+06 5.97e+06 7.12e+07 0.00e+00 2.02e+07
Te-129 1.5%9-10 4.440-11 3.78e-11 1.34e-10 4.65e-10 0.00e+00 9.90e-09
Te-129m ~ 3.26e+07 9.09¢+06 5.06e+06 1.05¢+07 9.56e+07 0.00e+00 3.97e+07
Te-131 2.13e~33 6.48e~3¢ 6.33e-34 1.63e-33 6.43e-33 0.00e+00 1l.l2e-32
Te~131m 1.92e+405 6.65e+04 7.07e+04 1.376+05 6.43e+05 0.00e400 2.70e+0D6
Te-132 1.23e+06 5.44e+05 6.58e+0S5 7.93e+05 5.05e+06 0.00e+00 5.48e+06
Te-133m 1,13e-13 4.59%e-14 5.69e-14 8.80e-14 ¢£.36e-13 0.00e+00 3.50e-12
Te-134 4.7%-19 2.15e-19 2.87e-19 3.78e-19 1.99%e-18 0.00e+00 2.19e-18
I-129 4.12e408 2.53e408 2.26e+08 1.65e+11 4.26e+08 0.00c+00 1.270+07
I-130 2.08e+05 4.20e+05 2.16e+05 4.63e+t07 6.28e+05 0.00e+00 1.57e+05
I-131 1,56e+08 1.57e+08 B8.94e+07 5.200+10 2.58e+08 0.00e+00 1.40e+07
I-132 8.41e~02 1l.54e-01 7.10e-02 7.17e+0C 2.36e-01 0.00e+00 1.82e~01
I-133 2.060406 2.55e+06 9.66e+05 4.74e+40B 4.25e+06 0.00e+00 1.03a+06
I-134 1.06e-12 1.98e-12 9,09 -13 4.S4e-11 3.02e~12 0.00e+00 1.31e-12
I-135 6.52e+03 1.17e404 5.55e+03 1.04e+06 1.808+04 0.00e100 8.54¢+03
Cs~134 6.79e+10  l.1le+ll 2.35e+10 0.00e+00 3.45e+10 1.24e+10 6.0le+08
Cs-134m 2.23e+00 3.30e+00 2.15e+00 0.00e+00 . 1.74e+00 2.68e-01 4.17e+00

Conversion factora are in units of square meter-ﬁrem/y: per uCi/sec for all
nuclides except #~3, which 15 in units of mrem/yr per uCi/cubic meter.
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GOA"I"S MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

Ri{ factors for Child age group by nuclida.
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-LLT

Cs-135 2.46e+10 1.710+10 1.76e+09 0.00et00 6.04@+09 2.02e+09 1.28e+08
Cas-136 3.040+09 B.34e+09 5.40e+09 0.00e+00 4.44e+09 6.63e+08 2,.93e+08

- C8~137 9.67e+10 9.260+10 1.37e¢+10 0.00e4+00 3.02e+10 1.09e+10 5.80e+08
Cs-138 1.28e~22 1.78¢-22 1.13e-22 0.00e+00 1.25e-22 1.35e-23 8.21le-23
Ce-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.00e+00
Ba-139 2.48e~-08 1.32e-11 7.18e-10 0.00e+00 1.15e-11 7.76e-12 1.,43e-06
Ba-140 1.41€407 1.23e+04 8.20e+05 0.00e+00 4.01et+03 7.34e+03 7.12e+06
‘Ba-141 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+00.
Ba-142 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 "
La-140 2.339400 8.315e-01 2.756-01 0.00e+00 0.00e+00 0.00e+00 2.27e+04
La-141 1.63e-05 3.8le-06 B8.27e-07 0.00e+00 0.00e+00 0.00a+00 8.47e-01
La-142 9.95e-12 3.,17e-12 9.94e-13 0.00e+00 0.00e+00 0.00e+00 6.29e-07

. Ce-141 2.62e+03 1,.31e+03 1.940+402 0.00e+00 5.74e+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+00 1.79a+05
Ce~144 1.95¢+05 6.10a+04 1.04e+04 0.00e+00 3.38e+04 0.00e+00 1.59e+07
Pr-143 8.62¢+0)1 2.5%+01 4.2B8e+00 0.00e+00 1.400401 0.000+00 9.30e+04
Pr-144 0.00e+00 0.00e+00 0.00e+400 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 S,34e+01 4.32e+01 3.35e+00 0.00e+00 2.37e+01 0.00e+00 6.85e+04
Pn-147 1.540403 1.100402 5.93e+01 0.00e+00 1.95e+02 0.00e+00 4.46e+04
Pm-148 3.19e401 3.84e+00 2.48e¢+00 0,000+00 6.52e+00 0.00e+00 1.03e+05
Pm-148m 3.67e402 7.31e+01 7.31e+01 0.00e+00 1.08e+02 0.00e+00 2.060+05
Pm-149 2.33e+00 2.48e-01 1.34e-01 0.00e+00 4.38e-01 0.00e+00 1.69e+04
Pm-151 3.460~-01 4.21e-02 2.74¢-02 0.00e+D0 7,13e-02 0.00e+00 4.7Be+03
Sm-151 1.26e+03 1.88e+02 5.92e¢+01 0.00e+00 1.94e+402 0.00e+00 2.,73e+04
Sm=-153 1.08e+400 6.73e-01 6.49e-02 0.000+00 2.05e-01 0.00e+Q00 B.95e+03
Eu-152 3.,030403 5.51e402 6.54e+02 0,00e+00 2.33e+403 0.00e+00 9.05e+04
Eu-154 1.140404 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 1.32e402 7.06a+01 1.460401 0.000+400 4¢.55%e+01 0.00e+00 1.60e+05
Tb-160 6.73e+02 0.00e+00 B8.35e+01 0.00e+00 2.00e+02 0.00a+00 1.49e+05

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all

nuclides except H-3, which 1s in units of mrem/yr per uCi/cubic meter.

UNT-005-014 Revision 7

189

Attachment 7.10 (16 of 24)

+ h— ——— s o e« 8 S dva



GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R

Ri factors for Child age group by nuclide.
HWaterford Steam Electric Station
Pathway : Geseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyrold Kidney Lung GI-LLI

Ho-166m 5.33e+03 1.12e+03 9.43e+02 0.00e+00 1.59e+03 0.000+60 1.30e+05
N-181 1.85e+04 4.55¢403 6.250+402 0,00e+00 0.008400 0,00e+00 1,66e+05
N-185 7.07e+05 1.76e+05 2,47e+04 0.00e+00 0.00e+400 0,00e+00 6&.58e+06
w-187 3.47e403 2.06e+03 9.22e+02 0.00e+00 0.00e+00 0.00e+00 2.89e+05
Fb-210 2,.90e+10 7.45¢+09 1,28e+09 0,00e+00 2.24e+10 0.00e+00 1,40e+06
Bi-210 1,94¢+05 1.0le+06 1,1le+05 0,00e400 1,13e+07 0.00e+00 5.10e+06
Po-210 4.05e+08 6.47e+08 9.77e+07 0.00e400 2.01e+09 0.00e+00 1,74e+07
Ra-223 6.65e+10 7.69%a+07 1.33e+10 0.00e+00 2.04e+09 0.00e+00 1.06e+09
Ra-224 7.72e+09 1.40e+07 1.556+09 - 0.00e+400 3,71e+08 0,00e+00 4.24e+08
Ra=~225 1.03e+11 9.24e407 2.07e+10 0.00e400 2.45e409 0.00e+00 121.19e+09
Ra=-226 4.540+12 1.45e¢+08 3,73e+12 0.00e+00 3.85e+09 0.00e+00 2.69%e+09
Ra~228 3.02e+12 7.83e+07 3.3%9e¢+12 0.,00e+00 2.08e+09 0.00e+00 4.56e+08
Ac-225 3.37e+04 3.47e+04 2.260+03 0.00e+00 3,710403 0.00e+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+0S
Th=-227 1.53e4+05 2.08e+03 4.41le+03 0.00e+00 22.10e+04 0.00e+00 1.47e+06
Th-228 1.00e+07 1.26e+05 3.38e+05 0.00e400 6.66e+05 0.00e+00 2.80e+06
Th~229 1.16e+08 2,92¢406 1,93e+06 0.00e+00 1,43e+07 0.00e+00 3.97e+05
Th-230 1.75¢+07 8.79a+0S 4.89¢+05 0.00e+00 4.28e+06 0.00et00 3.06e+05
Th-232 1.95e+07 7.50e+05 1.49e+04 0.00e+D0 - 3.66¢+06 0.00e+00 2.60e+05
Th-234 1.01e+03 4.45e+401 2.91e+01 0,00e+00 2,36e+02 0,00e+00 3.48e+05
Pa-231 3.49e+07 1.16e+06 1.39e+06 0.00e+00 €.320+06 0.00e+00 3.€4e+05
Pa-233 5.62e+01 8.76e+00 9.81e+00 0.00e+00 3.23e+01 0.00e+00 4.47e+04
U-232 8.68e¢409 0.00e+00 6.22e+08 (0.00e+00 6.6164+08 0.00e+00 3.44e+07
U-233 1.840+09 0.00e+00 1.11e+08 0.00e+00 3.01e+08 0.00e+00 3.18e+07
U~-234 - 1.760+09 0.00e+00 1.0%e+08 0.00e+00 2.95e+08 0.00et+00 3.12e+07
u-215 1.696409 0,00e+00 1.02e+08 0.00e+00 2.77e¢+08 0.00e4+00 3.96e+07
U-236 1.690409 0.00e+00 1,056+08 0.00e+00 2.83e+08 0,00e+00 2,.92e+07
u-237 3.0%9e+04 0.00e+00 8.20e+03 0,00e+00 8.90e+04 0.00e+00 2.72e+06
U-238 1.61e+09 0.00e+00 9,58e+07 0.00e+00 2.59e+08 0.00e+00 2.79e+07
4.03e+05

" Np=237 1.10e+07 7.26e+05 4,83¢+05 0.00e+00 2.99%+06 0.00e+00

Conversion factors are in units of square meter-mrem/yr psr uCi/sec for all

nuclides except H-3, which is in units of mrem/yr per uCi/cubic neter.
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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Rj

Rl factors for Child age group by nuclida.
Waterford Steam Electric Station

Pathway : Gaseous Release Goat's Milk Pathway R
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 1.27¢+00 0.00e+00 1.36e+04
Np=-239 2.070400 1.49%0-01 1.05e¢-01 0.00e+00 4.30e-01 0.00e+00 1.10e+04
Pu-238 2.35e406 2.720+05 6.24e+04 0.000+00 2. 27e+05 0.00e+00 1.4Be+05
-Pu-239 2.55e406 2.72e+05 6.54e+04 0.00e+00 2, 410+05 0.00e+00 1.35e+05
Pu-240 2.530+06 2.82e+05 6.54e404 0.00e+00 2.41le+05 0.00e+00 1.38e+05
Pu-241 7.62e+04 3.11e+403 1.58Be+03 0.00e+00 5.83e+03 0.00e+00 2.84e+03
17 -——————— ———————————— = = ———
-Pu-242 2.350406 2.720+05 6.30e+04 0,00e+00 2.31e+05 0.00e+00 1.32e+05
Pu-244 2.740406 3.12e+06 7.21e+04 0.00e+00 2.67e+05 0.00e+00 1.97e+05
am-241 6.65e406 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 3.11e+06 0.00e+00 4.740+05
Am-243 6.6le+06 5.58e+06 4.85e+405 0.008+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 6.31e406 5,13e406 4.06e+05 0.00e+00 1.52e+06 0.00e+00 3.96e+05
Crn-244 5.32¢+06 4.30e+06 3.41e+05 0.00e400 1.25e+06 0.00e+00 3.83e+05
Cm~245 8.240+06 6.6le+06 5.18e+05 0.00e+Q0 2.03e+06 0.00e+00 3.57e+05
Cm-246  B.14e+06 6.6le+06 5.16e+05 0.00e+00 '2.02e406 0.00e+00 3.5le+05
cm=-247 7.95e+06 6.52e+06 5.08e+05 0.00e+00 1.9%+06 0.00e+00 4,62a+05
Cm~248 6.61le+07 5.38e+07 4¢.21e+06 0.00e400 1.64e+07 0.00e+00 7.45e+06
Cf£-252 5.10e+06 0.00e+D00 1.23e405 0,00e+00 0.00e+00 0.00e+00 1,44e+06

Conversion factors are in units of square meter-nteﬁ/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, R;

RL factors for Infant age group by nuclide,
wWaterford Steam Electric Station
Pathway : Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidnay Lung GI-LLI
R-3 0.00e+00 2.78e+03 2.78e+03 2.77Be+03 2,78e403 2.78e+03 2.78e+03]
Be-10 1.6%e+06 2.46e+05 5.09e+04 0,00e400 1.62e+05 0.000+00 2.74e¢+06
c-14 2.34e+09 5.000+08 5.00e+08 5.00e+08 5.00e408 5.00e+08 5.00e+08
k—13 0.00e+00 0.00e400 0.006400 0.00e+00 0.00e+00 0.00e+00 0.00et00
" F=18 4,.94e-03 0.00e+00 4.22e-04 0.00e+00 0.00e+00 0.00e+00 1.16ae-03
Na-22 3.82e+09 3.82e+09 3.82e+09 3.82e+09 3.82e+09 3.82e+09 3.82a+09
Na-24 1.85e+06 1.856+06 1.85¢t06 1.650+06 1.B5e+06 1.85e+06 1.B5e+06
pP-32 1.92e+11 1.13e+l10 7.46e+09 0.00e+00 0.00e+00 0.006+00 2.60e+09
Ca~-41 2.95e+09 0.00e+00 3.22e+08 0.00e+00 0.00e+00 0.00e+00 1.5le+06
Sc~46 1.560+02 2.25e+02 7.03a+01 0.00e+00 i.480+02 0.00e+00 1.47e+05
Cr-51 0.000400 0.00e+00 1.94e+04 1.260+04 2.76e403 2.46e+08 5.640+405
Mn-54 0.00e+400 4.68e+06 1.06e+06 0.00e+00 1.040+06 0.00e+400 1.72e+06
Mn=56 0.00e400 3.77¢-03 6,50e=04 0.00e+00 23.24e~03 0.00e+00 3.43e-01
Fa-5%5 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+0€6 2.01e¢06 0.00e+00 0.00e+00 1.51e+06 2.43e406
Co-57 0.00e400 1.07e+06 1.75e+06 0.008+400 0.00e+00 0.00e+00 3.66e+06
Co-58 0.00e+00 2.91e+06 7.26e+06 0.00@+00 0.00e+00 0.0Q0e+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 95.59e+07 5.40e+07 0,00e+00 0.00e+00 0.00e+00 4.74e+06
Ni-63 4.19e409 2.59e+08 1.45e+08 0.00e+00 0.006+00 0.00e+00 1.2%e+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+0S
Zn-65 6.66e+08 2.28e+09 1.05a+09 O0.00e+00 1.11e+05 0.00et00 1.93e+09
Zn-69 2.520-12 4.54e-12 3.38e~-13 0.00e+00 1.89e-12 0.00e+00 3,70e-~-10
Zn=-6%m 2.04c+05 4.17e+05 3.800+04 0.00e+00 1.69e+05 O0.00e+00 5.78e+06
Se-79 0.00e+00 9.33e+08 1.73e+08 0.00e+400 1.08e409 0.00e+00 2.4B8e+07
Br-82 0.00e+00 0.00e+00 2.32e+07 0.00e+00 0.00e+0D 0.00e+D0 0.00e+00
Br-83 0.00e+00 0.00e+00 1l.14e-01 0.00e400 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 1.62e-23 0.000+00 0.00e+00 0.00e+00 0.00e+00
.Br-85 0.006+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 7

182

Attachment 7.10 (19 of 24)




GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R;

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
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 0.00e400 2.63e+09 1.04e+409 0.000+00 0.00e+00 0.00e+00 1.77e+07
Rb-88 0.00e+00 0.00e+00 0.00e400 0.00e+00 0.000+00 0.00e400 0.00e+00
Rb-89 0.00e+00 0.00e+00 0.008+00 0.00e+00 0.00¢+00 0.00e+00 0.00e+00
Sr-89 2.64e+10 0.000¢00 7.58e+0B 0.00e+00 0.00e+00 0.00e+00 5.43e+08
Sr-90 3.91e+1ll 0.00e+00 7.92e+09 0.00e+00 0.00e+00 0.00e+00 3.19e+09
Sr-91 $.73¢+05 0.00e+00 2.07e+04 0.00e+00 0.00e+00 0.00e+00 6.78e+05
Sr-92 9.89e+00 0.00e+00 3.67e-01 0.00e4+00 0.00e+00 0.00e+00 1.07e+402
Y-90 8.18e+01 0,00e+00 2.19e+00 0.00a+00 0.00e+00 0.00e+00 1.13et05
Y-91 8.7%e+03 0.00e+00 2,34e+02 0.00e+00 0.00e+00 0.00e+00 6.30e+05
Y~91m 7.13e-20 0,000¢00 2.43e-21 0,.00e+00 -0.00e+00 0.00e+00 2,38e-16
Y-92 6.52e-05 0.,00e400 1.83e-06 0.00e+C0 0.00e+00 0.00e+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
2r-93 9.530+02 4.54a+01 2.73e+01 0.00e+00 1.34e402 0.00e+00 1.18e+04¢
Zr-95 8.16e+02 1.9%+02 1.4le+02 0.00e+00 2.14e+02 0.00etD0 9.91e+04
2r-97 4.89e-01 8.38e-02 3.83e-02 0.00e+00 B.,45e~02 0.00e+00 5.35e+03
Nb~-93m 3.03e+05 8.19e+404 2.56e+404 O0.00u+00 8.00e+04 0.00e+00 9.79%e+06
Nb~-95 7.12e404 2.93e+08 1.70e+04 0.00e+00 2.10e+04 0.00e+400 2.48e+07
Nb-97 7.39e-12 1.58e-12 S5.68e-13 0,00e+00 .1.23e-12 0.00e+00 4.97e¢-07
Mo-93 0.00e+00 4¢.1B8e+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 O0.00e+00
Tc-99 2.676407 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 1.99%e+03
Ru=-103 1.04e+03 0.00e+00 3.48e+02 0.00e+00 2.170403 0.00a+00 1.27e+04
Ru=-105% 9.73e~-04 0,00e+00 3.28e-04 0.00e+00 7.17e-03 0.00et00 3.880e-01
Ru-106 2.280404 0.00e+00 2.85e+03 0.000400 2.70e+04 0.00e+00 1,73e+05
Rh-105 3.98e+405 2.60e+05 1.75e405 0.00e+00 7.23e+05 0.00e+00 6.47e+06
P4d-107 0.00e+00 1.17e+07 8.34e+0% 0.00e+00 6.70e+07 0.00e+00 9.34e+06
Pd-109 0.00e+00 4.86e+04 1.17e+04 C.00e+00 1.79¢+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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GOAT's MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R

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-110n 4.63e+07 3.38e+07 2.24e+07 0.00e+00 4.83e+07 0.00a+00 11.75e+09
Ag-111 7.400+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 0.00et00 3.14e+06
Cd-115m 0.00e+00 1.24e+06 4.31e+04 0.00e+00 6.48e+05 0.00e+00 7.07e+06
Sn-123 5,48e+08 P.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 0.00e4+00 9.66e+07
8n~-126 1.36e409 1.79¢+07 4.44e407 4.71e+06 0.00e+00 0.000+00 6.22e+07
Sb~124 2.51e407 3.700+05 7.78e+06 6.67e+04 0.00e+00 1,.57e+07 7.75e+07
8b-125 1.79¢407 1.74e+05 3.69e+06 2.25e+04 O0.00e+00 1.04e+07 2.39e+07
Sb-126 5.04e406 9.88e+04 1.82e+06 3.87e+04 0.00e+00 3.17e+06 5.22e+07
Sh-127 5.01e405 8.93e+03 1.55¢+05 6.37e¢+03 0.00e+00 2.588+05 1.33e+07
Te~125m 1.81e+07 6.05¢+06 2.45e¢+06 6.09¢+06 0.00et00 0.00e+00 8.62e+06
Te~127 7.61e402 2.55e402 1.64e+02 6.20e4C2 1.86e+03 0.00e+00 1,.60e+04
Te-127m 5.05e+07 1.6B8e+07 6.12e+06 1.46e+07 1.24e+08 0.00e+00 2.04e+07
Te-128 3.37¢~10 1.16e-10 7.87e-11 2.83e-10 B.40e-10 0.00e+00 2.70e-08
Te~129m 6.69e+07 2,2% 4107 1.03e+07 2.57e+07 1.67e+08 0.00e+00 3.9%e+07
Te-131 . 4.5le-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 3.3let05 1.12e+06 0,.00e+00 2.75e+06
Te-132 2.53e+06 1.25e+406 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-11
Te~134 9.91e~-19 4.97e-19 5.12e-19 8.87e-19 3.35e~16 0.00e+00 1.14e-17
I-129 8.470408 6.28e+08 4.59e+08 4.03e+ll -7.43e+08 0.00e+00 1.26e+07
1-130 4.276+05 9,40e+05: 3.770+05 1.05e+D8 1.03e+06 0.00e+D0 2.0la+05
I-131 3.26e+08 3.85e+08 1.65e+08 1.260+11 4.49e+08 0.00e+00 1.37e+07
I-132 1.74e-01 3.540-01 1.26e-01 1.66e+01 3,95e-01 0.000+00 2.87e-01
I-133 4.36e+406 6.35e+06 1.86e+06 1,15e+09 7.46e+406 0,000+00 1.07e+06
I-13¢ 2.21e~12 4.52e-12 1.6le-12 1.05e-~10 5,05e-12 0.00e+00 4.67e-12
I-135% 1.36e+04 2.70e+0&4 9.83e+03 2.420+06 3.00e+04 0.00e+00 9.76e+03
Cs-134 1.09e+11 2.04e+ll 2.06e+10 0.00e+00 5.25e+l10 2.15e+10 5.54ae+08
Cs=134m 4.64e+00 7.73e4+00 3.50e+00 0.00e+00 2.98e+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, R;

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Releaase Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors
Bone Liver T. Body Thyroid Kidney Lung GI-LLI
Cs~-135 3.940+10 3.5B8e+10 1.87e+0§ 0.00e4+00 1.02e+10 3.88ae+09 1.2%e+08
Cs~-136 5.930409 1.74e+10 6.51e+09 0.00e+00 6.950+09 1.42¢409 2.65e+08
Cs-137 1,54e+11 1.8le+ll 1.28e+10 0.00e+00 4.85e+10 1. 960+10 5.65e+08
Cs~-138 2.70e~22 4.40e-22 2.13e-22 0.00e+D0 2.19e-22 3. 42e-23 7.03e-22
Cs-139 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0,00e+00 0.00e+00
Ba-139 5.27e-08 3.4%e-11 1.53e~09 0.00e+D0 2.,10e-11 2.12e-11 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 0.00a+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.000+400 0.00e+00 0.00e+00 0.00a+00 0.00e+00
La-140 4.87¢+00 1.92e+00 4.594e-01 0.00e+00 0.00e+00 0.00e+00 2.25e+04
La-141 3.476-05 1.0le~05 1.75e-06 0,00e+00 0.00e+00 0.00e+00 1.15e+00
La-142 2,09e-11 7.67e-12 1.84e-12 (.00e+00 0.00e+00 O0.00e+00 1.30e-06
Ce-141 5.20e+03 3.17e+03 3.740402 0.00e+00 9.79%e+02 0.00e+00 1.64e+06
Ce-143 4.77e+01 3.16e+04 3.61e+00 0.00e+00 9.21¢+400 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 6.67e401 8.84e+00 0,00e+00 2.48e+01 0.00e+00 9.41e+04
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 1.06et02 1,.,0%e+02 6.65¢+00 0.00et00 4.19e+01 0,00e+00 6,.88e+0¢4
Pm-147 1.88e+03 1.59e402 7.72e+01 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 1.150+01 0,00e+00 1,03e+05
Pn-148m 5.88e+02 1.49%e+02 1.17e+02 0.00e+00 1.71e402 0,00e+00 1.94e+0S
Pm~-149 4.966+00 6.50e-01 2.84e-01 0.00e+00 7.91e-01 0.00e+00 1.75e+04
Pn-151 7.320-01 1.07e-01 5.40e~-02 0,00e+00 1.27e-01 0.00e+00 4.94e+03
Sm-151 1.43e+03 3.2%e+02 7,10e+01 0.00e+400 2.24e+02 0.00e+00 2.75e+04
Sm-153 2.29¢400 1.77e+00 1.36e-01 0,.00e+00 3.71e-C1 0.00e+00 9.25e+55
Eu=-152 3.32e+03 B8.81e+02 7.43e+02 0,00e+00 2.47e¢+03 0.00e+00 7.82e+0¢
Eu-154 1.30e+t04 1.8le+03 1.09e+03 0.00e+00 4.91e+03 0.00e+00 2.26e+05
Eu-155% 2.6le+0) 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+01 0.00e400 7.65€+01 0.00e+DD 1.56e+05
Tb-160 1.05e+03 0.00e+00 1.31e+02 0.00e+00 2.99%e+02 0.00e+00 1.40e+05

Conversion factors are in units of square meter-mrem/yr per uCi/scc 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, R;

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 6.17¢403 1.33e+03 1.05e¢+03 0,.00e+00 1.76e+03 0.00a+00 1.31le+05
W-181 3.87e+04 1.1%e+04 1.33e+03 0.00e+00 0.00e+00 0.00e+00 1.67e+05
wW-185 1l.48e406 4.62e+05 5.27e+04 0.000400 0.00e+00 0.00e+00 6.628+06
w-187 7.31e403 5.C8e+03 1.76e+03 0.00e+00 0.00e+00 0.00e+00 2.99e+05
Pb-210 3.23e+10 8.67e+09 1.45e+09 0.000+00 2,.64e+10 0.00e+00 1.42e+06
Bi-210 4.10e+05 2.64e+06 2.36e+D05 0.00e+00 2.058407 0.00e+00 5.20e+06
Po~-210 8.25a408 1.58e+09 1.97e+08 0.00e+00 3,35e+09 0.00e+00 1.76e+07
Ra=-223, 1.38e+11 2.02e+08 2.77e+10 0.00e+00 3.67e+09 0.00e+400 1.08e+09
Ra=-224 1.64e+10 3.69e+07 3,26e+09 0.00e+00 6.72e408 0.00e+00 4.33e+08
Ra~-225 2.14e+11l 2.41e+08 4.25e+10 0.00e+00 4.40e+09 0.00e+00 1.20e+09
Ra-226 4.90e+12 3.76e+08 4.06e+12 0.00e+00 6.88e+09 0.00e+00 2.72e+09
Ra-228 3.39e+12 2.020408 3.8le+l2 0.00et00 3.71e+D9 0.00e+00 4.%9e+08
Ac=-225 7.02e404 9.01e404 4.71e+03 0.00e+00 6.61le+03 0.00e+00 7.Ble+C5
Ac=-227 2.21e+07 3.788+06 1.37e+06 0.00e+00 7.69%9e+05 0.00e+00 4.19e+05
Th-227 3.13e405 5.24e+03 8.99e+03 0.00e+00 1.93e+04 0.00e+00 1.49e+06
Th-228 1,19e+407 1,.63e+05 4.04e+05 0.00e+00 7.630+05 0.00e+00 2.82e¢+06
Th-229 1.24e+08 3,12e+06 2.07e¢+06 O0.00e+00 1.50e+07 0.00e+00 4.00e+05
Th-230 1.880+407 9.38e+05 5.23e+05 0.00e+00 4.50e+06 0.00e+00 3.08e+05
Th-232 2.09e407  8.05e+05 8.14e+03 0.00e+00 3.B5e+06 0.00e+00 2.62e+05
Th-234 2.04e+03 1.11e+02 5.90e+01 0.00e+00 4.10e+02 0.00e+00 3.518+05
Pa-231 3.74e407 1.23e+06 1.49e406 0.00e+00 6.61e+06 0.00e+00 -3.67e+05
Pa-233 9,6604+01 1.89e+01 1.69e+01 0.00e400 '5.19e+01 0.00e+00 4.53e+04
U-232 1.19e+10 0.00e+00 1.07¢+09 0.00e+00 1.17e¢+09 0.00e+00 3.47e+07
U-233 2.51e+408 0.00e+00 1.91e+08 0.00e400 5.33e+08 0.00e+00 3.21e+07
u-234 2.41e+409 0,00e+00 1.88e+08 0.00e+00 5.23e+08 0.00e+00 3.14e+07
.U-23%5 2.31e409 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+t00 1.61e+05 0.00e+00 2,76e+06
U=-238 2.21e+09 0.00e+00 1,640+0B 0.00e+00 4.568e+08 0.0Ce+00 2.82e+07
Np=-237 -1.18e+07 7.85e+05 5.18e+05 0.00e+00 3,13e+06 0.00e+00 4.06e+05

Conversion factora are in units of square metér—mrem/yz 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, R;

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 Thyrold Kidney Lung GI-LLI
Np-238 4.19e+01 1.05e+00 6.48e-01 0.00e+00 2.30e+00 0.00e+00 1l.41e+04
Np=239 4.38e¢400 3.92e-01 2.21e-01 0.00e+00 7.Ble-01 0.00e+00 1.13e+04
Pu-238 2.53e+06 2.96e+05 6.71e+t04 0.00e+00 2.39e+05 0.00e+00 1.45e+05
Pu-239 2.72e+0€6 3.06e405 6.9%e+04 0.000+00 2.53e@+05 0.00e+400 1.36e+05
Pu-240 2.72¢+06 3.06e+05 6€,99%+04 0.000+00 2.53e+05 0.00e+00 1.39e+05
Pu-241 8.37e+04 3.47e+03 1l.74e+03 0.000+00 6.24e¢+03 0.00e+00 2.86a+03
Pu-242 2.530+06 2.94e+05 6.73e+04 0.00e+00 2.43e+05 ©.00e+00 1.34e+05
Pu-244 2.94e+06 3.38e+05 7.72e+04 0.008+00 2,780+05 0.00e+00 1,99e+05
Am-241 7.140406 6.21e+406 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+406 6.07e+06 5.23e+05 0.000+00 3.14e+06 0.000+00 4.46c40S
Cm~242 6.17e+405 'S5.72e¢+05 4.10e+04 0.00e+00 1.18e+05 0.00e+00 3.71e+05
Cn=-243 6.90@+06 5.67e+06 4.43e+05 0.00e+00 1.61e+06 0.00e+00 3.9%e+05
Cm-244 5.8le+06 4.78e+06 3.74e+05 0.00e+00 1.336+06 0.00e+00 3.86e+0S
Cm=-245 8.84e+06 7.16et06 5.58e+05 0.00e+00 2.13e+06 0.00e+00 3.60e+0S
Cm-246 8.74e+06 7.16e+406 5.58e405 0,00e+00 2.13e+06 0.00e+00 3.54e+05
Cr=-247 8.54e+06 7.06e+06 5.48e+05 0.00e+00 2.090406 O0.00e+00 4.65e+05
Cm=-248 7.060+07 5.82e+07 4.52e+06 0.00e+00 1,73e+07 0.00e+00 7.50e+06
Cf=252 5.92e4+06 0.00e+00 1.43e+035 0.00e+00 0.00e4+00 0.00e+00 1.45e+06

Converaion 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
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LIQUID WASTE MANAGEMENT SYSTEM EFFLUENT SOURCES
AND RELEASE PATHWAYS AND POINTS

SOURCES sYsTENS RILEASE PATHWAY
- 3 o Rodetn
o ol rnasan
r' 3 ? ¢
Stma Duygln
Youh Assvatly -
Yorting Guming 1 o
M:.-n—.—) Asmel L
L Pty
i =
ndunanst Warts
Sunpe
. — =]
Vawer & gad
* renun o . .—_‘
Wtve
-
e I R ;
T e e —_TT—TM_" —
ool - [ .
1 v
Rediuen ' X .
eniies
rmemsarn 1 =
> Canst

UNT-005-014 Revision7

Attachment 7.11 (2 0f 2)
189



GASEOUS EFFLUENT SOURCES, GASEOUS WASTE MANAGEMENT
SYSTEM EFFLUENT SOURCES AND EXHAUST RELEASE POINTS
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION ANALYSIS FREQUENCY* VOLUME
A2, B-1,C-1, D-2, E-1,
F-2, G2, H-2, J-2, K1,
L-1, M-1, N-1, P-1, Q1,
T R-1, A5, B4, D-5,E-5 " Quarterly NA
. F4,G4,H8, P6,Q5
R-6, F-9, G-8, E-15, J-15
E-30
Radiciodine and APP-1, APQ-1, APF-1, Gross beta™, 1-131 Bi-Weekly 285m*wk
Particulates APC-1, APE-30 y Isotopic ® Quarterly composite 3700m/qtr
Ground Water NONE NONE NONE NONE
DWF-ZMISWF-z‘ “ H3 Quaneﬂ mposne“
Drinking Water/ DWP-7/SWP-7 Gross beta.~ otond ~ &
Surface Water DWE-§"//SWE-5* ross beta, y lsotopic Quarterly composite Homogeneous 8 fiters
SWK-1 |.131m )
Monthly composite
SHWE-3, SHWK-1, N
Shoreline Sediment SHWQ.6 v isotopic Annually 2 Kilograms §
MK E— 5
Mik —JAKB-6; MKR40 y isotopic, 1-131 Quartery 8 Wers E
Fish FH-1, FH-2, FH3 y isctopic. 'mmpy&‘ so0grams | |
Broad Leaf BLQ-1, BLB-1, BLE-20 y isotopic, 1-131 Quarterty 500 grams
Sanitary System"" SWR-1 y isotopic - Monthly COmpositam Homogeneous 1 Liter

*Sampie collection at specific focations may be increasad at any time In order to increase the eflectivenes of the REMP program,
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UNT-005-014 Revision7

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

. mummumum“-mwmmm.unwmwmmmmmwy
may be used in place of, or in addition fo, integrating dosimeters. A TLD ls considered one phosphor, two or
more phosphors in a packet are considered two or more dosimeters. Geographica! iimitations affect siting of

. Altbome particulate sampie fitters shall be analyzed for gross beta radioactivity 24 hours or more after
sampiing to allow for radon and thoron daughter decay. If gross beta activity in air particulate samples is
gmumhnﬁmﬂwyemymdmdnmua.mmbompbammwbepmnndmﬂw
individual samples. Gamma isotopic analysis means the identification and quantification of gamma-emitting
radionuciides that may be sttributable to the effiuents from the faciity. .

. Drinking Water and Surface Water samples are Kentical where designated. ‘
. The downstream sample is beyond the mixing zone.

. A composite sample will contain aliquots of sample taken proportional to the quantity of flowing liquid that
results in a specimen represantative of the iquid flow.

. 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.

. DELETED ‘

. Striped mullet, gizzard shad, freshwater drum, and catfish will be collecled. [Mamndmlhbb.m
substitute species will be collected and ientified In reporting.

Attachment 7.13 (2 of 3)
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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 enalysis performed additionally for this location. This sampling requirement
Is not derived directly from REMP raquirements, but & represents another possbia environmental interface
with the plant. Information from this sampie location will not normally be Included in the Annual Radiological Environmental
Operating Report.

UNT-005-014 Revision7 ' Attachment 7.13 (3 of 3)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

levee on the west entrance road through the
Bonnet Carre Spillway.

SAMPLE LOCATION TABLE
BEARING/ Position
LOCATION LOCATION 'MILES TO Latitude
NUMBER ;
- DESCRIPTION PLANT Longttude
DIRECT RADIATION (TLD)
(Esstbank) Located on a utility pole on .
A2  |LAB28 near the Zephirn L. Periloux 18287 xz%ggg;
~ Fire House. ’ )
(Eastbank) On fenoe enclosing the o
B-1 transmission tower 0.3 miles west (up river) gqfs \?139?)2%:;’2
from Little Gyspy on LA 628. ) ’
(Eastbank) On fence enclosing the Little o
C-1 Gyspy Cooling Water Intake on LA 628 near §1697 sv%%(?;%
APC-1. ' )
(Eastbank) Located approximately 0.3 miles
east of Little Gypsy Power Station
D-2 on stop sign post located at the peak of the ?28; nggosgz;

UNT-005-014 Revision 7
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RADlOLOGIGAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)
LOCATION LOCATION BEARING/ Poslition
NUMBER DESCRIPTION MILES TO Latitude
PLANT Longitude
DIRECT RADIATION (T1.D) {coptinued)
E-q (Westbank) Located on utility pole along 277° N 29.99468
g LA 18 approximately 0.3 miles 0.41 W 90.48437
east of Waterford 3 plant entrance.
(Westbank) Located on southeast comer of
F2 fence enclosure surrounding the Entergy 204° N 20.98842
- substation, 0.2 miles south of LA 18 on 1.15 W 80.45387
LA 3142,
(Westbank) Located on fence east of LA 3142 300° N 20.08371
G-2 approximately 0.3 miles north of rallroa-d 1.26 W 80.45498
overpass.
(Westbank) Located off LA 3142 on southwest
H-2 edge of fence along shell road 0.4 miles north ?257; ‘229%37567?3
of LA 3127/3142 intersection. ' ) '
UNT-005-014 Revision 7 Attachment 7.14 (2 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
A ntl
_ (Westbank) Located on fence enclosure for 356° N 20.97548
J-2 valve station south of LA 3127 approxmiately 1.38 W 90.47003
0.6 miles west of LA 3127/3142 intersection.
K-1 (Westbank) Located on stop sign at entrance 23° N 28.88153
) to Entergy Education Center on LA 3127. 1.08 W 80.47843
(Westbank) Located on gated entrance off of
L9 LA 3127, approximately 1.6 miles west of LA 42° N 29.88427
3127/3142 intersection. 1.08 W 8048314
(Westbank) Located on south gate of
M1 | the Waterford 1 and 2 fuel ol storage tank :;; ng%iggg
enclosure. ‘ *
N-1 (Weitbank) Locatad on pole at comer of 93° N 29.99640
Rallroad Ave. and School House Road. - 0.98 W 80.48739
UNT-005-014 Revision 7 Attachment 7.14 (3 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 (T1.D) {continued)
P {(Westbank) Located on fence enclosing air :118940 xz%mszsa
sample station APP-1. ) )
Q-1 (Westbank) Located on fence enclosing air 132° N 30.00355
sample station APQ-1. 0.81 W 90.48001
(Westbank) Located at Waterford 1 and 2 o
R-1 Cooling Water Intake Structure on east-hand- 147° N 30.00181 rE
g +all-approximately-a-quarterofthe-way-down 0.51 W 80.475684 3
the catwalk. ‘ -
A5 (Eastbank) Located on utility pole at 177° N 30.06212 -
intersection of Oswald Avenue and US 61. 4.59 W 90.47334 3 |
(Eastbank) Located on utility pole guidewire
B4 next to transmission tower south of weigh 197° N 30.04717
station on US 61 at St. John/ St. Charles 3.7 W 90.45130
Parish line.
Attachment 7.14 (4 of 12)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)
LOCATION LOCATION BEARING/ Position
NUMBER MILESTO | Latitude
DESCRIPTION PLANT | Longitude
N tin
(Eastbank) Located on gate on shell road .
D6 | approximataly 0.1 miles north of US 81LA 48 i“:g xz%%‘;gg
intersection. ‘ . X
(Eastbank) Located on the Norco Substation .
E-5 fence enclosure at the end of Wesco St. off of 42&6:8 x%%a%g‘:g
' LA 48. . .
(Westbank) Located on utility pole behind . .
F4 | house at 646 Aquarius St. in 28593 x%%z:asg g
Hahnville. : '
(Westbank) Located on rallroad sign
G4 | on LA 3160 approximately 0.1 miles north of §°§0° 329%-362%%;
raliroad track. _ : .
UNT-005-014 Revision 7.
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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 (T1.D) {continued)
(Westbank) Located on a road sign on south ' 0
H-8 side of HWY B0 directly in front of Hahnville '23113 \2%903%!1285
High School approximately 0.1 miles east of ’ ’
Tiger Dr..
(Westbank) Located on a fence surrounding .
P the communications tower at the 107¢ N 30.02121
LA 840/railroad track intersection. 5.58 W 90.56941
(Westbank) Located on utiiity pole along LA 18 ° :
Q-5 across from Mississippi River marker 137, ;209 1 xsgg%giz
(Eastbank) Located on fence enclosure o
RE | approximately 0.2 miles west of US 81 on e xz%gagg
LA 3223 near rallroad crossing. ’ )
(Eastbank) Located on entrance gate
to Destrehan Substation just north of rallroad .
F-9 tracks on Jonathan St.. Johnathan St. is 2984° N 20.94563
approximately 1.5 miles east of Luling- 8.18 W 80.34739
Destrehan Bridge, off of LA 48.
UNT-005-014 Revision 7 Attachment 7.14 (6 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
DIATION (TL! ed
G-8 (Westbank) Located on southern most cormner :;O: ; \7\!29969338%5:2
of the back fence of Entergy Office in Luling. ) )
(Eastbank) Located on Kenner Substation
E-16 fancs enclosure on Alliance Ave. ﬁf).; ‘f;lv ggg;ggg
| approximately 0.1 miles from LA 48, ) ’
J-‘is (Westbank) Located on utility pole near the 357° N 29.82575
: LA 631/Hwy 90 intersection in Des Allemands. 117 W 80.48457
E-30° (Westbank) Located at entrance to the Entergy 276° N 20.85233
Office on Dalaronde St. in Algiers. : 252 W 00.05441
* DENOTES CONTROL LOCATIONS
UNT-005-014 Revision7 Attachment 7.14 (7 of 12)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)
cA LOCATION BEARING/ Position
Lnun:g: DESCRIPTION MILESTO | Latitude
PLANT Longitude
AIRBORNE
(Westbank) Located in soybean/sugarcane o
APP-1 field at northwest corner of Short St. :)1894 c'v 382:;:3
in Killona. ) )
(Westbank) Located in soybean/sugarcane o '
APQ-1 field off LA 18 approximately 0.6 miles east of :)382 p &39%04083:963
LA 18/3141 intersection. ' ) )
AP# 4 | Westbank) Located on north side of 209° N 28.89302
) Secondary Meteorological Tower. .0.35 W 80.46601
(Eastbank) Located inside the Littie Gypsy 24g° N 30.00307
APC-1 | Cooling Water Intake Structure fence 0.67 W 80.46401
enclosure.
{(Westbank) Located on the roof of the o
APE-30* | Energy Office building on 2262 uf:o%s;a:o
- Delaronde St. in Algiers. ’ )
* DENOTES CONTROL LOCATIONS
UNT-005-014 Revision 7 Attachment 7.14 (8 of 12)

211




RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
MILES TO Latitude

NUMBER DESCRIPTION PLANT Longltude

_BROAD LEAF

BLQ-1 (Westbank) Located near air sample 132° N 30.00367
station APQ-1. 0.83 W 80.48132

BLB-1 (Eastbank) Located near transmission tower 197° N 30.00865
west of Little Gypsy on LA 628. 0.81 W 90.46691

BLE-20* (Westbank) Located on property of Nine Mile 280°