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PROCEDUREOWNER: Chemistry Superintendent

PREPARER (Pint HNae I Mal): Nicole, Lawles I DATE: 11129i

ACTION:

_Deleton
Revision
Change EC? NA _
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b) Chag mDksamplIngtofrom Monthlyto Quarte dueto requimentcange. { : 4.
c) Broad Leaf changed trom Monthly to Quarterly due to requirement change.

5.) Added sample point FH-3 because fih can be affected by releases via 40 Arpert Canal.
S.) Bod La BLK-15 sampb rmoved due to rot * valid contl lcation sample point
7.) Changed ground war sarple b NONE due to changing clasaification from ground water lo surface water.
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QUALIFIED REVIEWER Reqord 0 REVIEW: _ DATE: NA
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REQUO TIAPPROVAL PAGE CONTNUTION SHEET Page ;! of . -2 _

PROCEDURE NUMBER: UNT.0056014 REVISION: 7
TITLE: OWN Don CalcaUon Manual

CHANGE. 0 DEVIATION: 0

DESCRIMilON AND JUSTIFICAllON OF CHMANE: (corninued)

7.) Updated mrps to ec nges Ih OOCM (pg. 217-219).
a.) Correcbed TRM apqfncato nunber 4.3.3.10to4.3.3.11. (pg 346)
9.) Removed Note #6 on Aftchment 7.13 page 202 due to deleting ground water swmple.
10.)Updated all referances of PORC to OSRC.
1 1.)Aftchrent 7.11 pg. 19, changed ACCW release path to match plant drawings.
12.)Changed H6 to H-a TLD locations on Atahnt 7.14 pg 209 and moved TLD because H-8 was not In sctr

H according to the GPS.
13.)ClwVgd Q lo 0-8 TLD location on Attachment 7.14 pg 210 and moved TLD because the distance to go

plant was horrecty estimated according to the GPS and In an Inconrct ser according to the GPS.
14.)Changed DWG and SWG to DWF and SWF to correct sctr location according to GPS. (pg 201)
15.)Chtne APG-1 to APF-I due to corrected seco locatio according to GPS. (pg 201)
16.)Added Note 4 on pqge 201 to DWF-2 and SWF-2 as well as DWE-5 and SWE.5 for correcton.
17.)Added Note I to triflurn on pag 201 for correction.
1.) Removed T.S. 6.8.3 from pae 8 because It no longer exist.
19.)Chinged Reference W2.501 to U-102 because W2.501 no longer exist
20.)D e d Note on pog 202 becaue Broad Leaf Is required quarterly and Is Independent of geting mik

21.)Added Reference 2.3 because It Is refereed withIn tOe procedure.
22.)Added T.. 613 to References because It Is referenoed in the procedure.
23.)Movod R-1 TLD hbt R sector according to GPS.
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Administrative Procedure UNT-006-014
Oftite Dose Calculation Manual Revision 7

1.0 PURPO8E

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

(1) The Radiological Effluent Specifications and Radiological
Envirornmental Monitoring Program required by Technical SpecificatIon B.8.4;

(3) The detailed Radlogical Environmental Monitoring Program (REMP);
(4) The description of the Radiological Environmental Monitoring Interfaboratory

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

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

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

and allowable release rates to ensure compliance with the Radiological
Effluent Controls, I0CFR20, and IOCFR50 criteria;

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

(10) The methodology to be used to comply with 40CFRI90 criteria.

3
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2.0 REFE NCES

2.1 LI-102, CorrectIve Action Process

2.2 UNT-00G-010, Event Notification and Reporting

2.3 Waterford 3 FSAR Chapter 2

2.4 Waterford 3 Technical Requirements Manual (TRM)

2.5 Waterford 3 Technical Specifications (T.S.)

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

2.5.2 T.S. 314.11.2.6, Gas Storage Tanks

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

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

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

2.5.6 T.S. 6.9.2, Special Reports

2.5.7 T.S. 6.13. Process Control Program

2.5.8 T.S. 6.14, Ofaite Dose Calculation Manual

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

2.7 HASL4300, 1I-ASL Procedures Manual; Currie, L.A., "LInits for Qualitative
Detection and Quanfthtave Determination Application to Radiochemistry",
Anal Chenm. 40, 588-93, (1988)

4
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2.8 Interntional Atomic Energy Agency (IAEA) Sety Series No.67. Generic
Models and Parameters for Assessing the Environmental Transfer of
Radlonuclides from Routine Releases, Exposures of Critical Groups

2.9 NUREG/CR-1270. Users Manual for LADTAP II - A computer program for
calculating radiation exposure to man from routine release of nuclear reactor
Uiquid effluents

2.10 NUREGICR4007, Cule,'LA, "Lower Limit of Deteion; Definition and
Elaboration of a Proposed Position for Radiological Effluent and Environmental
Measurements, (September 1984)

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

2.12 NUREG-1301, Offhtb Dose Calculation Manual Guidance: Standard
Radiological Effluent Controls for Pressurized Water Reactors,
Generic Letter 8901, Supplement No. 1. (November 1990)

2.13 Radiological Health Handbook, U.S. Department of Health, Education and
Welfare, January 1970

2.14 USNRC Generic Letter 89-01, Implementation of Programmatic Controls for
Radiological Effluent Technical Specifications In the Administrative Controls
Section of the Technical Specificaons and the Relocation of Procedural Details
of RETS to the Of0tl Dose Calculation Manual or to the Process Control
Program

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

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

2.18 USNRC Regulatory Guide 1.1 11, Methods for Estimating Atmospheric Transport
and Dispelon of Gaseous Effluents In Routine Releases from Gaseous-
Effluents forn Light-Water-Cooled Reactors, July 1977

2.19 USNRC Regulatory Guide 1.113, Estimating Aquatic Dispersion of Effluents
from Accidental and Routine Reactor Releas for the Purpose of Implementing
Appendix I, April 1977

3.0 DEFINION8

* OFF81TE DOSE CALCULATION MANUAL (0DCM) shall be comprised of the
radiological effluent technical specifications and methodology contained within
this procedure and applicable sections of the Technical Requirements Manual
(TRM) as listed on Attachment 7.23 of this procedure.

* UNRESTRICTED AREA (T.S. 1.38) shall be any area to which access Is neither
limited nor controlled by the licensee. The definition of UNRESTRICTED AREA
used In Implementing these Technical Specifications has been expanded over
Vtt 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
uted In the Controls to keep evels of radioactive materials in liquid and
gaseous effluents as low as Is reasonably achievable, see Attachment 7.1.

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

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

It should be recognIzed that the LLD is defined as an a priori (before the fact)
limit representing the capability of a measurement system and not as an a
oriori (aftr the fact) lImit for a particular measurement.

For a particular measurement system, which may include radiochemical
separation:

r.r=n, 4.66 j
___ BV -2.2 2x I Cf * Y .

Where:
LLD Is the la priori' loer limit of detection as defined above, as microcuries per
unit mass or volume,

S is the standard deviation of the background counting rate or of the counting
rato of a blank sample as approprite, as counts per minute,

E Is the counting efficlency, as counts per disintegration,

Vil the sample size In units of mass or volume,
2.22 x 106 is the number of disintegrations per minute per microcurie.

Y is the fraction radlochemical yield, wher applicable,

A Is the radioactiv, decay constant for the particular radionuclide, and

7
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At for plant effluents Is the elapsd time between the midpoint of sample collection
and the time of counting. For environmental samples it is the elapsed time between
sample collection, or end of the sample collection period, and time of counting.
Typical values of E. V, Y. and At should be used In the calculation.

* An UNPLANNEDIABNORMAL RELEASE Is defined as any unplanned, uncontrolled
or unmonitored release of radioacte material to the UNRESTRICTED AREA for
liquids orto the SITE BOUNDARY for gases. Thi Includes any unplanned,
uncontrolled or unmonitored releases where the radiological consequences may be
minimal but where the potential exists for more serious radiological consequences If
allowed to recur. Incidents that are to be classified as UNPLANNEDIABNORMAL
RELEASES do not include releases that fall within the guidelines of a Secondary
Release Pathway. Secondary Release Pathways are usually known and have been
previously evaluated or considered.

4.0 RESPONSIBILITIES

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

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

Radiological Effluent Monitoring Program and
Radiological Environrnental Monitoring Program (REMP) is performed as
required according to procedures and methodologies established by this
document

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

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

8
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5.0 PROCEDURE

5.1 SITE CHARACTERISTICS

Waterford 3 SES Site Characterisftcs Is provided In Chapter 2 of Waterford 3
FSAR (Sections 2.1.1, 2.1.2 and 2.1.3).

A map of the SITE BOUNDARIES for establishing effluent release limits along
with radioactive effluent release points are given In Attachment 7.1. The release
point elevations for gaseous effluents are also provided In Attachment 7.1. The
nearest distances to the boundary line are shown In Attachment 7.2 of this
procedure.

9
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52 SPECIFICATIONS AND SURVEILLANCE REQUIREMENTS

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

b. Noncompliance with this procedure end the TRM shall exdst when the
requirements of the SPECIFICATION and/or associated ACTION
requirements are not met within the specified time Intervals. If the
SPECIFICATION il restored prior to expiration of the specified time Intervals,
compleaton of the ACTION requirements Is not required.

c. Surveillance Requirements shall be applicable during all conditions specified
for Individual systems unles otherwise stated In an Individual Surveillance
Requirement.

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

e. Faliure to perform a Surveillance Requirement within the specified time
Interval shall constitute a failure to meet the OPERABILITY requirements for
a Specific System for Operation. Exceptions to these requirements are
stated In the Individual specifications. Surveillance Requirements do not
have to be performed on Inoperable equipment

f. Failure to comply with the compensatory ACTION requirements or failure to
comple the surveillance requirements within the specified time shall be
documented and evaluated in accordance with U-102 the Corrective Action
Process, Condition Report and UNTw00-010, Event Notification and
Reporting procedures.

10
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5.3 LIQUID EFFLUENTS

5.3.1 Liquid Effluent Dose Calculation

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

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

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

n

D,,g=at, F, Al Cie
I-1

D,jae
1-.

(1)

(2)

11
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5.3 IUQUID EFFLUENTS (cont'd)

Du = 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 (0);

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

A S the length of the tth time period over which the release Is made, in
hours;

cm the concentration of radlonuclide (1) In undiluted liquid effluent during
time period Att from any liquid release, In pC~ml;

W the site-related liquid Ingestion dose commitment factor to the total
body or any organ (t) for each Identified nucfide (I) In mrem-mt/hr- pCI
(Attachment 7.3), and;

12
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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
undluted liquid waste flow during release to the average flow from the
site discharge structure to site boundary receiving waters.

liquid radioactive waste flow
discharge structure exit flow

The iiquid radioactive waste flow Is the
maxdmum flow from the effluent release.
The discharge structure exit flow Is the
flow during disposal from the discharge
structure release point into the receiving
water body. For radionuclides not
determined In each batch or weekly
composite, the dose contribution to the
current calendar quarter cumulative
summation may be approxrnated by using a ratio of concentrations
based on the previous monthly or quarterly composite analyses.

13
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5.3 UQUID EFFLUENTS (contfd)

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

U
At - Jr.( V Urns) DCft (3)

where:

Composite dose parameter for the total
body or critical organ (t) of an adult for nuclkde
(i) for all appropriate pathways (mrsm-milhr-pCi);

-K = Unit conversion factor;

= 1.14e+5=10 c'1103AL48760c

U. a 730 Vyr adult water consumption
(Rog. Guide 1.109, Table E-5);

14
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5.3 LIQUID EFFLUENTS (conrd)

D, Dilution factor from near field area to
potable water intake;

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

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

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

BF, Bioaccumulation factor for nuwide (i) In
fish (pCilkg per pCi/) from Attachment 7.22 and;

DCF1 = Ingestion Dose conversion factor for nuclide (i) and organ (t) for adults
(mrom/pCI), from Attachment 7.21.

15
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5.3 LIQUID EFFLUENTS (cont'd)

5.3.2 Liuiud Effluent Monitor Setpoint Calculation Methodology

TRM specifications 314.1 1.1.1 and 3/4.3.3.10 require that the liquid effluent
monitoring Instrumentation alarmttrlp setpolnts be set so that the
concentration of radioactive material released from the ste Is limited to 10
times the Effluent conoentration values In IOCFR2O, Appendix B. Table 2,
Column 2 for radlonuciides other than dissolved or entrained noble gases.
For dissolved or entrained noble gases, the concentration shall be limited to
2E-4 VCVrr total activity. This section presents the method to be used for

* determining setpointa In accordance with TRM surveillance requirements
314.11.1.1 and 314.3.3.10.

6.3.2.1 The calculated setpoints for the liquid effluent monitors satisfy the
foliowing equation:

(SP) (RF) (F4-f)yC

(74(f + F) t4)
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5.3 LIQUID EFFLUENTS (contd)

where;

C the seWt In pCVml, of the iquid
effluent monitor measuring the radioactivity concentration In the effluent
line prior to complete dilution and subsequent release. This sotpoint
represents a value which, if exceeded would result In concentrations
exceeding 10 times the Effluent concentration values of 1OCFR2O,
Appendix B. Table 2. Column 2, to an UNRESTRICTED AREA;

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

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

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

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

w 1000 (maxinum)
for Steam Generator Bkowdown or
Au dliary Component Cooling Water releases to the circulating water
system.

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

Ci * the undriuted concentration In pCi/ml for all gamma emitting radionuclides (i).
The value will be derived from radloanalysis of liquid effluent to be
released. This value will be supplied for each liquid release;

= E OEQ+ £ OC,

CQ = the undiluted concentration, In pCi/ml, for all
non-gamma emitting radionuclides U). This value wiil be derived from
radloanalysis of composite liquid effluents released. This value will be
supplied for each liquid release based upon the most recent analysis
results.

C, the undiluted gammaMPCfractionfor
MPC, all gamma emitting radionucildes

, the undiluted non -gamma MPC fraction for
MPC1 - all non - gamma emitting radionuclides

IOEC a 10 times the Effluent Concentration for the
applicable gamma-emitting Isotopes (i) from 10CFR20, Appendix B,
Table 2, Column 2; and

10ECj = 10 times the Effluent Concentration for the
applicable non-gamma emitting Isotopes 0) from IDCFR20, Appendix
B, Table 2, Column 2

5.3.2.2 The values of C, and CI will be measured for each release as appropriate
and the parameters for f, F' and F will be supplied based on current
plant operating configurations. The setpoInt will be calculated in terms
of pCi/mi and the liquid effluent monitor will be adjusted as necessary to
ensure that liquid releases are secured prior to exceeding 10 Umes the
Effluent concentration values specified In 10CFR20, Appendix B, Table
2, Column 2 to an UNRESTRICTED AREA.
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5.3 LIQUID EFFLUENTS (conrd)

5.3.3 Representative Liquid Sampling

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

a. The tank was filled to a known volume.

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

c. Recirculatlon was Initiated through the normal path.

d. Periodic samples were taken until equilibrium was reached.

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

5.3.4 Dose Projection for Liquid Effluents

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

20
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5.4 GASEOUS EFFLUENTS

tAQI~.
The Offilte Dose Calculation Manual (ODCM) follows the general models suggested by
NUREG 0133 and Regulatory Guide 1.109. However, alternate calculation methods from
those presented may be used provided the overall methodology Is acceptable and
consistent with regulation or provided the atmate methodology Is conservative.
In addition, the most up-todate dose conversion factors and bloaccumulation factors
may be substituted hI lieu of Regulatory Guide 1.109 values.

Actual step-by-ep dose calculations wiN be performed by In-plant procedures which are
consistent with the methodology presented In this document.

5.4.1 Calculatlonal Methodology for Gaseous Effluent Dose Rate

This section presents the calculatlonal methods used for calculating gaseous
effluent dose In fulfilkient of Specfiation

* The dose Mo duo to the radioactive materials released In gaseous
effluents from the site to areas at and beyond the SITE BOUNDARY shall
be linmted to the following values and expressions:

21
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5.4 GASEOUS EFFLUENTS (cont'd)

Release rate limit for Noble Gases:

K(%),E0-5 00 toaby (5)
I-I

(Ya)v ,(L +1.1MM)Q,,: 3000rmukin (6)

Release rate limit for lodine-131, Iodine-1 33, Tritium and for all radionuclides in
particulate form with half-lives greater than 8 days:

(x / F 1 ;Q 500 I'm any organ (7)

Where:

(X/Q) = 1.1E-5 sechrn In the ESE sector at 0.6 mile for aN vent releases (v)
(the highest calculated 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 drcumstances;

. = summation for all Identified radionuclides;
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54 GASEOUS EFFLUENTS (coned)

,4 * the total body dose factor due to gamma emissions for each identified
radionuclide (t In units of mreomyr per pCVmn' (Attachment 7.4);

* u the skin dose factor due to beta emissions for each identified
radionuclide (D In units of mradlyr per pCVm' (Attachment 7.4);

M - the air dose factor due to gamma emissions for each Identified
radionucide (I) In units of mradlyr per 1JCUrn (Attachment 7.4). The
constant 1.1 converts air dose to skin dose;

P., the thyroid dose parameter for lodilne-131, Iodine-1 33, tritium, and
radionuclides In particulate form with haf-ives greater than 8 days (i
for the Inhalation pathway only, in mremlyr per pCVim' (Attachment
7.19). The dose factor Is based on the most restrictive age group
(child) and most restrictive organ at the SITE BOUNDARY; and
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5.4 GASEOUS EFFLUENTS (contd)

I NOTE
AlI radfolodines are assumed to be released in elemental form.

, the average release rate of radionuclides (i)
(eiather noble gas or lodine-131, lodine-133, tritium, and radionucildes in the
particulate form with half-lives greater than 8 days, as appropriate) during
the tie of release from all vent releases (v). Value is averaged over one
hour and is In units of pCisec.
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5.4 GASEOUS EFFLUENTS (cont'd)

5.4.2 Calculational Metodology for Noble Gas Doses

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

a. During any cabndar quarto

for gamma radiation:

D, -(114* - 4j T,). M, Q(8
M4 J.4

for beta radiation:

Dv (IJ4e-4X/g),XN, ±tJ Q., (9)

b. During any calendaryear,

for gamma radiation:

D, -(Ll4e-4Ty/o) MIMj(Q, (10)

fbr beta radiation:

D,3 (U4e-4X%).XNX , Q, (11)
i-I ,.,
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5.4 GASEOUS EFFLUENTS (contd)

Whom:

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

Di the total beta (B) air dose from gaseous effluents for
the total timne period and not to exceed 10 mrad quarterly and 20 mrad
yearly;

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

Wv =1.1 E-5 sec/hn in the ESE sector at 0.6 mile
for all vent releases (v). The actual X/Q for the time of release may be
determined and used under certain circumstances;
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5.4 GASEOUS EFFLUENTS (contd)

M, and N. = the gamma and beta air dose factors
(respectively) for a uniform seml-infinite cloud of radionuclide (1) In
mradlyr per pCVm' (Attachment 7.4);

* the length of the fth time period over which Q^,, are accumulated for all
gaseous releases in hours; and

Q0, sthe average release rate of radionuclides (1) hI gaseous effluent from all
vent releases (v) in pCVsec during the time period *4.
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5.4 GASEOUS EFFLUENTS (contd)

5.4.3 Calculatlonal Methodology for Doses Due to Radlobodines, Tritium, and
Radioactiv Materials In Particulate Form

The dos to an Indivual from lodlne-I 31, IodIne-1 33, tritium, and
radionucildes hI particulate form with half-lives greater than 8 days In
gaseous effluents released to areas at and beyond the SITE BOUNDARY
wIll be determined by the following expressions:

During any caend quarter

Da, C (1 .14e -4),&jR, WV
.-

(12)

During sny clalndar ypr

Do =(1.14e-4)MtR. WQ,,
lei

(13)
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5.4 GASEOUS EFFLUENTS (oont'd)

Where:

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

1.14E-4 a a constant of unit conversion

m I yr/8760 hr;

At - the the required for the releaso in hours for all
releases per quarter or per year.

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

(/Q) for the Inhalation pathway from vent releases (v) In sec/rn3, from
historical data, at the location of the critical receptor (Attachment 7.2);

(%o)1 for the food and ground plane pathways
from vent releases (v) In 1/rn, from historical data at the locat1on of the
crItical receptor (Attachment 7.2), with the exception of trittum, which shall

use K m ()V;
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6.4 GASEOUS EFFLUENTS (cont'd)

Rim a the dose fudor from each Identified radlonuollde (0,
for each applicable organ (t), and age group (a), In mremlyr per iCVme for
the Inhalation pathway (Attachment 7.5) and In mrem/yr per uCVm2-sec for
ft food and ground plane pathways (Attachments 7.6, 7.7, 7.8, 7.9, and
7.10). For sectors with real pathways within 5 miles of the plant, the

value of R are used besed on these real pathways. (Ri's were calculated
using he methodology found In NUREG 0133 (pages 31-38.): and

Q1 = the average relea rate of radlonuclides (I) In gaseous effluent from all
vent releases (v) In ipCisec.
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5.4 GASEOUS EFFLUENTS (conrd)

5.4.4 Gaseous Effluent Monitor Setpoint Calculational Methodology

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

5.4.4.2 Sinooe te noble gas dose rates are more limiting than the radlolodine
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 mrert/yr skin). Specifically, gaseous setpoints will be based on
the most limiting of the following equations:
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5A GASEOUS EFFLUENTS (cont'd)

a. Total body (QJ):

(500 01)(RF)(SF)

K~10

Where:

0, maxm ree- raealwdtniealmtn oa oyds aeo

(14)

Q6 maximum release rate allowed to give a limiting total body dose rate of
500 mren/yr In pjCUsec;

1 3 summation of all nuclides considered;

is = the total body dose factor due to gamma emissions for each identified
radionudlide (I) in units of mnremnyr per CICUm' (Attachment 7.4);
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5.4 GASEOUS EFFLUENTS (cont'd)

0,k = %average release rate of Isotope (1) from the release point (v) in pCi/sec;

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

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

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

b. For Skin (Q skin):

(3000 I, )(RF)(F) (15

(L,+1.1 F4)Q,

Where:

all tmiis are as defined In Stop (a) for Q.,
except:

Q,, maximum release rate allowed to give a limiting skin dose of
3000 mremlyr In pCVsec;

*I skin dose factor due to beta emissions for each identified radionuclide
(I) In units of mrem/yr per ipCimn (Attachment 7.4);

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

PA air doss factor due to gamma emissions for identified noble gas isotope

() In units of mradlyr per pCVrrm (Attachment 7.4).
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5.4 GASEOUS EFFLUENTS (contd)

5.4.4.3 The monitor setpoint is calculated In the following manner:

SN= 0
(F, X4-72) (18)

Where:

SN

Q.

Fam,

472

= maximum monitor setpoint in pCrcm';

= Minimum value of Qb or Qw, (pCMseo).

= maximum effluent flow rate (cfm); and

- Unit conversion, CFM to cmr'lsec
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5.4 GASEOUS EFFLUENTS (confd)

5.4.5 Dose Projection due to Gaseous Effluents

5A.5.1 At toast once every 31 days the gamma air dose, beta air dose and the
rnaxdmum organ dose for the month-to-quarter wil be divided by the
number of days Into the quarter and multiplied by 31.
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5.5 40 CFR190 DOSE EVALUATION

For the evaluation of doses to real individuals from liquid releases, the same
calculational methods as employed In Section 5.3.4 will be used. However, morm
encompassing and realistic assumptions wiN be made concerning the dilution and
Ingestion of radlonuclides by Individuals who live and fish In the Waterford 3 area.

The resuls of the Radiological Environmental Monitoring Program will be used in
determining the realistic dose based on actual measured radhonuclide
concentrations. For the evaluation of doses to real Individuals from gaseous
releases, the same calculatlonal methods as employed in sections 5A.6 and 5.4.7
will be used. The total body dose factor should be substituted for the gamma air
dose factor (M) to deterrine the total body dose. Otherwise, the same
calculational sequence applies. More realistic assumptions will be made
concerning the actual location of real individuals, the meteorological conditions,
and the consumption of food. Data obtained from the latest land use census
should be used to determine locations for evaluating doses. The results of the
Radiological Environmental Monitoring Program will be included in determining
more realistic doses based on actual measured radionuclide concentrations.

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

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

5.7.1 Description of the Radiological Environmental Monitoring Program

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,
malfunction of automatic sampling equipment and other legitimate reasons.
If specimens are unobtainable due to sampling equipment malfunction, every
efort 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 Irntanoes, suitable 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 (Contd)

5.7.2 Description of the Interlaboratory Comparison Program

Quality assurance In radiological environmental sampling will be maintained
through participation in a selected Radiological Laboratory Quality Assurance
Program. The summiiary of results will be presented In tabular form and will
Include the type of analysis, the preparation (collection) date, the date the
results are returned, the mean of the analyses (usually triplicate), the
standard deviation, the date the values are released for information, the
known value, the three standard deviation limit, and a two standard
deviation/three standard deviation waminglaction 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 (Confd)

5.7.3 Dispersion Parameters For Critical Locations

The dispersion parameters for the she 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.

41



Adminlstrat Procedure UNT-005- 014
Offute Dose Calculation Manual Revision 7

5.8 ROUTINE EFFLUENT RELEASE REPORTS

5.8.1 Annual Radioactive Effluent Release Report

A routine Radloactie Effluent Release Report covering the operation of the
unit during the previous Twelve months shall be submitted as specified In
Watwrord 3 SES, Technical Specification 8.9.1.8 prior to May I of each year.
Th radioactive effluent release report shall Inclide:

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
previox year. This annual summary may be either in the form of an
hour-by-hour listing of wind speed, wind direction, and atmospheric
stability, and precipitation (if measured) on magnetic tape, or In the
form of Joint frequency distributions of wind speed, wind direction, and
atmospheric stability.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (contd)

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

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

5.8.1.4 The following infonmation for each class of solid waste (as defined by
1OCFR 81) shipped off site during the report period:

A. Container volume

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

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

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

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

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

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

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

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

1. Sufficiently detailed Information to totally support the rationale for the
change withut benefit of additional or supplemental Information.
Informfaton submitted should consist of a complete legible copy of the
ODCM Inckuding the sections of the TRM listed on Attachment 7.23
together with appropriate analyses or evaluations juatifying the
change(s), if applicable.

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

3. Documentation of the fact that the change has been reviwed and
found acceptable by the Onsite Safety Review Committee (OSRC).
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (cont'd)

B. Tho submittal providing Information on PCP changes shall contain:

1. Information submitted should consist of a complete legible copy of the
PCP, together with appropriate analyses or evaluations, justifying the
changes(s), If applicable.

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

Radioactve Waste System change Information may be submitted as part of the annual
FSAR update hI lieu of the Annual Radioactive Effluent Release Report.

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

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

2. Suifclent detailed Information to totaly support the reason for the
change without benefit of additional or supplemental Information.

3. A detailed description of the equipment. components and processes
Involved and the Interfaces with other plant systems.

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

5. An evaluation of the change which shows the expected maximum
exposures a member of the Public In the unrestricted area and to the
general population that differ from those previously estimated in the
license application and amendments thereto.
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5.8 ROUTINE EFFLUENT RELEASE REPORTS (contd)

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

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

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

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

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

A. The dose rate due to radioactive materials released In
gaseous effluents from the site to areas at and beyond the
sihe boundary shall be limited to TRM spectfication 314.11.2.1.

S. The quantity of radioactive material contained In each
unprotected tank shall be limited to Technical Specification
3/4.11.1.4.
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s.8 ROUTINE EFFLUENT RELEASE REPORTS (conrd)

5.8.1.8 If applimble, 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 I the report.

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

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

5.8.1.11 With less than the minimum number of radioactive liquid or gaseous
effluent monitoring Instrumentation channels operable for 30 days or
longer, as required by TRM Specficaton Table 3.3-12 or 3.3-13,

. explain in the next Annual Radioactive Effluent Release Report,
pursuant to Technical Specification 6.9.1.8, why this Inoperabillty was
not corrected within the time specified.

NOTE
The Shift Manager shall be immediately notified and a Condition Report promptly
initiaW whenever an effluent sample Is late or missing In accordance with applicable
Specifications.

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

5.9.1 The Shift Manager shall be immediately notified and a Condition Report
promptly Initiated whenever any of the following specifications have been
exceeded. A Special Report shan be prepared for submittal to the NRC within
30 day period, as per the ACTION requirement of the specification that has
been exceeded.

* TRM Radioactive Liquid Effluent Dose Specification 3/4.11.1.2

* TRM Radioactive Liquid Waste Treatment System Specification 3/4.11.1.3

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

* TRM Radioactive Gaseous Effluent Dose, Iodine 131,1-133, Tritium, and
Radlonucides In Particulate Form Specification 3/4.11.2.3

* TRM Radioactive Gaseous Waste Treatment System Specification
3/4.11.2.4

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

6.9.2 Environmental Protection Agency Reportable Quantities

If any of TRM specifications 3/4.11.1.1, 314.11.1.2, 3/4.11.2.1, 3/4.11.2.2,
3/4.11.2.3 have been exceeded, an evaluation 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 radlonuclide released over a 24 hour
period Is greater than or equal to the EPA RQ. Notification requirements
shal be performed as per UNT-006-01D, Event Evaluation and Reporting.
Redpnbt of notification are: The National Response Center, the State
Emergency Response Commission, and the Local Emergency Planning
Commilte. Methods for determination of reportability and the Reportable
Quantities values for radkonuclldes are contained within 40CFR302.
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5.9 SPECIAL EFFLUENT REPORTS (conrd)

5.9.3 Unplanned/Abnormal Effluent Releases

5.9.3.1 A Condition Report should be Initiated, In accordance with Ll-102, for
an UNPLANNEDIABNORMAL RELEASE to ensure that reporting
requirements arm determined. The Condition Report shall also serve to
document causes z corrective actions. Major liquid spills or gaseous
releas 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 (Wknown or available)
* actions taken to prevent recurrence.

It Is recognized that all elements that are to be Included In the
Condition Report (listed above) may not be known when the Condition
Report Is Initiated. These items should be Ihcluded while using the
normal Condition Reporting process.

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

* OSRC
*•SRC
* The Vice President - Operations

The OSRC shall review evaluations, recommendations. an 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 pnd the Vice President - Operations for additional
review.
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5.9 SPECIAL EFFLUENT REPORTS (coned)

6.9.3.2 Prepare an effluent assessment report for each occurrence of an
UNPLANNEDIABNORMAL RELEASE of radioactive materials. The
purpose of this report Is to document offalte Impacts due to radioactive
effluent releases. This report should Include a description of the event,
remedial actions. resutts of sampling and analysis (if applicable). The
assessment should Include evaluations of the following:

* concentrations of radioactive materials In unrestricted areas
* doses to the most ikely exposed member of fth public
* any environmental Impacts due to radioactivity in the environment.

All assumptions and calcuiatlons used should be described l
provided when necessary to support the conclusions. Doses should be
calculated In accordance with the methods and parameters contaned
within the 0DCM. Each occurrence of an UNPLANNED/ABNORMAL
RELEASE should also be Included In the Annual Effluent Release
Report covering the period for which the event occurred as per step
5.8.1.5.

Each emuent assessment report shall be reviewed by:

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

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

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

* Unmonitored Secondary System Steam Vents/Reliefs

* Decon ShoplHot Machine Shop Exhaust

* Turbine Building Ventilation Exhaust

* Un monitored 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 ATrACHMENTS

Refer to Table of Contents
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IF HISTORICAL AVERAGE DISPERSION AND DEPOSmON
PARAMETERS FOR AREAS AT OR BEYOND THE

. UNRESTRICTED AREA BOUNDARY
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (AO FOR INDIVIDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Eleotric Station Unit III
Discharge point s Circulating Water Discharge to Mississippi River
Dilution ractor DW - 220.0

Nuclido Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.52e-1 1.52e-01 1.52e-01 1.52e-01 1.52e-D1 1.52e-01
Be-10 1.64e+01 2.54e+00 4.10e-01 D.00e+00 1.92e+00 0.00e+00 1.38e+02
C-14 3.13e+04 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26e+03

_______________________________________________________________________________

N-13 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.00e+03
F-10 1.52e+01 0.00e+00 1.68e+00 0.00e.00 0.00.400 0.00e.00 4.50e-01
Na-22 4.17e+03 4.1.e+03 4.17e403 4.17e+03 4.17e+03 4.17e+03 4.17e+03

________________________________________________________--_____________________

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

_______________________________________________________________________________

Sc-46 2.85e-02 5.53e-02 1.61e-02 0.00e+00 5.16e-02 O.00e+00 2.69e+02
Cr-51 0.00O+00 0.OOe+00 1.27e+00 7.62e-01 2.81e-01 1.69e+00 3.21e+02
Mn-54 0.00e+00 4.38e+03 8.35e+02 0.00e+00 1.30e+03 0.00e+00 1.34e+04

_______________________________________________________________________________

Mn-56 0.00e+00 1.10e+02 1.9Se+0l 0.00e+00 1.40e+02 0.00e+00 3.52e+03
Fe-55 6.59e+02 4.56e+02 1.06e+02 0.00e+00 0.00e+00 2.54e+02 2.61e+02
Fe-59 1.04.403 2.45S+03 9.3.e+02 0.00e+00 0.00e+00 6.93e402 S.2Se+03

_____________ -----------------------------------------------------------------

Co-57 0.00e+00 2.10.+01 3.49e+01 0.00e+00 0.00e+00 0.00e+00 5.33e+02
Co-58 0.00.+00 8.95e+01 2.01e+02 0.00e+00 0.00+00 0.00e+00 1.01e+03
Co-60 0.00.+00 2.57e+02 5.67n+02 0.00e+00 0.00e+00 0.00e+00 4.83e+03

________________________________-______________________________________________

Ni-59 2.34e+03 8.03e+02 3.91e+02 0.00e+00 0.00e+00 0.00e+00 1.65e+02
Ni-63 3.12.+04 2.16e+03 1.CSe+03 0.00e+00 0.00e+00 0.00e+00 4.51e+02
Ni-65 1.27e+02 1.64e+01 7.51e+00 0.00e+00 0.00e+00 0.00e+00 4.17.402

Cu-64 0.004e00 1.00e.01 4.70e+00 0.00e+00 2.52et01 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
Zn-69 4.93e+01 9.43e401 6.56e+00 0.00e+00 6.13e+01 0.00e+00 1.42e+01

Zn-69m 8.14e+02 1.95e+03 1.790+02 0.00e+00 1.18e+03 0.00.+00 1.19e+05
So-79 0.00e+00 1.07e+03 1.79e+02 0.00e+00 1.85e+03 0.00e+00 2.19e+02
Br-82 0.00e+00 0.00e+00 2.27e+03 0.00e+00 0.00e+00 0.00e+.00 2.61e+03

_______________________________________________________________________________

Br-03 0.00e.00 0.00e+00 4.04e+01 0.00e+00 0.00e+00 0.00e+00 5.82e+01
Br-04 0.00e+00 0.00e+00 5.24e+01 0.00e+00 0.00e+00 0.00.+00 4.11e-04

Br-85 0.00e+00 0.00e+00 2.15e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of nrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Al) FOR INDMDUAL NUCLIDES

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

NuclLde Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00,-00 1.01c+05 4.71e+04 0.00e+00 O.OOe+00 0.OOe+00 l.99e+04
Rb-87 0.00e+00 5.090+04 2.05o+04 0.00.+00 0.OOe+00 0.00e+00 2.76e+03
Rb-OB 0.004+00 2.900+02 1.54et02 0.00e+00 0.00e+00 0.00e+00 4.00e-09

_______________________________________________________________________________

Rb-89 0.00e+O0 1.92e+02 1.35e+02 0.00400 0.00e+00 0.OOe+00 1.12.-11
Sr-E9 2.22e+04 0.00e+OO 6.38e+02 0.OOe+OO 0.00e+00 0.00e+00 3.57e+03
Sr-90 6.29e+05 O.00e+O0 1.26e+04 0.00e+00 0.00e+00 0.00e+00 1.58e+04

_______________________________________________________________________________

Sr-91 4.09e+02 0.00e+00 1.65e+01 0.00e+00 0.00+00 0.00e+00 1.95e+03
Sr-92 1.55e+02 0.00.+OO 6.71e-00 0.00e+00 0.OOe+OO 0.00e+00 3.OBe+03
Y-90 5.79e-01 0.00e+00 1.55e-02 0.00o+00 0.00e+00 0.00e+00 6.14e+03

_______________________________________________________________________________

Y-91 0.49.+00 0.00e+00 2.27e-01 0.00+OO 0.0e+00 0.00e+00 4.67e+03
Y-91M 5.47e-03 0.OOe+00 2.12e-04 0.0004O0 0.0oe+00 0.00e+00 1.61e-02
Y-92 5.09e-02 0.004+00 1.49e-03 0.00e+00 0.00e+00 0.004e00 0.91e+02

Y-93 1.61e-01 0.00e+00 4.46e-03 0.OOe+00 0.00e+00 0.OOe+00 5.12e+03
Zr-93 3.46e-01 1.94e-02 9.02e-03 0.00.+00 7.34e-02 0.00e+00 2.01e+01
Zr-95 2.52.-01 8.07e-02 5.46e-02 0.00e+OO 1.270-01 0.OOe+00 2.56e+02

Zr-97 1.39e-02 2.81e-03 1.28e-03 0.00e+00 4.24e-03 0.00e+00 8.69e+02
Nb-93m 1.83e+01 5.98e+00 1.47e+00 0.OOe+00 6.88.+00 0.OOe+00 2.76e+03
Nb-95 4.47e+00 2.49.+00 1.34e+00 0.00e+00 2.46e+00 0.00+00 1.51e+04

_______________________________________________________________________________

Nb-97 3.75e-02 9.49e-03 3.46e-03 0.00e+00 1.1le-02 0.00.e+00 3.50e+01
Mo-93 0.00+00 1.83e+02 4.94e+00 0.00e+00 5.18e+01 0.00.e+O 2.97e+01
Mo-99 0.00e+00 1.05e+02 l.99etOl 0.00e+00 2.37e+02 0.OOe+OD 2.43e+02

_______________________________________________________________________________

Tc-101 9.22e-03 1.33e-02 1.30e-01 0.00e+00 2.39e-01 6.79e-03 3.99e-14
Tc-99 4.54e*00 6.75e+00 1.82e+00 0.00e+00 9.49e+01 5.73e-01 2.21e+02
Tc-99m E.96e-03 2.53e-02 3.23e-0 0.00.e+00 3.85e-01 1.24e-02 1.50e+01

Ru-103 4.50.+00 0.00e+00 1.94e+00 0.00e+00 1.72e+01 0.00e+00 5.25e+02
Ru-105 3.75e-01 0.00.+00 1.480-01 0.00e+00 4.84e+00 0.00e+00 2.29e+02
Ru-106 6.69e+01 0.00e+00 8.46e+00 0.00e+00 1.29e-02 0.00+00 4.33ef03

Rh-105 2.94e+00 2.15e+00 1.42e+00 0.OOe+00 9.14e+00 0.OOe+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+0l
Pd-109 0.00e+00 4.30e+00 9.70e-01 0.00,e400 2.46e+01 0.00e+00 4.77e+02

Convorsion factoro are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (A) FOR INDMDUAL NUCLIDES

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lO1m 9.42e-01 8.71e-01 5.17e-01 0.00e+00 1.71e+00 O.OOe4OO 3.55e+02
Ag-111 3.42e-01 1.43e-01 7.12e-02 0.00e+OO 4.61e-01 0.00e+00 2.629+02
Cd-113m 0.00e+00 1.52e+03 4.89e+01 0.00e+00 1.689+03 0.00e+00 1.23e+04

Cd-lS 0.00+00 8.82e+02 2.81e+01 0.00e+00 7.00e+02 0.00+00 3.71e+04
Sn-123 2.23e+05 3.70e+03 5.45e+03 3.15e+03 0.00e+00 0.00e+00 4.55e+05
Sn-125 5.98e+04 1.21e+03 2.71e+03 9.98e+02 0.OOe+00 0.OOe+00 7.47e+05

_______________________________________________________________________________

Sn-126 6.07e+05 1.20e+04 1.72e+04 3.53-+03 0.OOe+00 0.00e+00 1.75e+05
Sb-124 7.76e+00 1.47e-01 3.08e+00 1.88e-02 0.00e+00 6.04.+00 2.20e+02
Sb-125 4.96e+00 5.54e-02 1.18e+00 5.05e-03 0.OOe+00 3.83e+00 5.46e+01

_______________________________________________________________________________

Sb-126 3.19e+00 6.49e-02 l.l5e+00 1.95e-02 0.00e+00 1.95e+00 2.61e+02
Sb-127 7.15e-D0 1.57e-02 2.74e-01 8.59e-03 0.00e+00 4.24e-01 1.64e+02
To-125m 2.57e+03 9.30e+02 3.44e+02 7.72e+02 1.04e+04 0.00e+00 1.03e+04

_______________________________________________________________________________

Te-127 1.05e+02 3.78e+01 2.28e+01 7.81e+01 4.29e+02 0.00e+00 8.32e+03
Te-127m 6.49e+03 2.32e+03 7.90e+02 1.66e+03 2.63e+04 0.00e+00 2.17e+04
TS-129 3.01e+01 1.13e+01 7.33e+00 2.31e+01 1.26e+02 0.OOe+00 2.27e+01

_______________________________________________________________________________

To-129m 1.10+04 4.11e+03 1.74e+03 3.78e+03 4.60o+04 0.00e+00 5.55e+04
Te-131 1.E9e+01 7.68e+00 5.96e+00 1.55e+01 8.27e+01 0.00e+00 2.67e+00
Te-131n 1.66e+03 8.10e+02 6.75.+02 1.289+03 8.21e+03 0.00Oe00 8.05.+04

_______________________________________________________________________________

Te-132 2.41e+03 1.56e+03 1.47e+03 1.72e+03 1.50e+04 0.00e+00 7.39e+04
Te-133m 4.43e+01 2.59e+01 2.49e+01 3.75.+01 2.56e+02 0.00e+00 e.87e+00
Te-134 3.10e+01 2.03e+01 1.25et01 2.71e+01 1.96e+02 0.00e+00 3.44e-02
--____________________________________________________________________________

1-129 1.19e+02 1.02e+02 3.34e.02 2.62e+05 2.19e+02 0.00e+00 1.61e+01
I-130 2.74e+01 8.09e+01 3.19e+01 6.86e+03 1.26e+02 0.OOe+00 6.97e+01
1-131 1.51e+02 2.16e+02 1.24e+02 7.08e+04 3.70e+02 0.OOe+00 5.70e+01

_______________________________________________________________________________

1-132 7.37e+00 1.97e+01 6.E9e+00 6.89e.02 3.14e+01 0.00e+00 3.70e+00
1-133 5.15e+01 8.96e+01 2.73e+01 1.32e+04 1.56e+02 0.00e+00 8.06e+01
I-134 3.85e+00 1.05e+01 3.74e+00 1.91e+02 -1.66e+01 0.00e+00 9.11e-03

1-135 1.61e+01 4.21e+01 1.55e+01 2.78e+03 6.75e+01 0.00a.400 4.75*+01
Cs-134 2.98e+05 7.09e+05 5.79e+05 0.00e+00 2.29e+05 7.61e+04 1.24e+04
Ca-134m 1.02e+02 2.15e+02 1.10e+02 0.00e+00 1.16e+02 1.83e+01 7.57e+01

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

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

Nuclide Organ Dose Conversion Factors

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

Co-135 9.34e+04 8.62e+04 3.830+04 0.00e+00 3.26e+04 9.77e+03 2.02e+03
Ca-136 3.12e+04 1.23e+05 8.86e+04 0.OOe+00 6.85e+04 9.39e+03 1.40e+04-
Cs-137 3.82e+05 5.22e+05 3.42e+05 0.OOe+00 1.77e+05 5.89e+04 l.Ole+04

_______________________________________________________________________________

Cs-138 2.64e+02 5.22e+02 2.59e+02 0.OOe+00 3.84e+02 3.79e+01 2.23e-03
Co-139 1.630+02 2.43e+02 8.86e+01 0.00e+00 1.95e+02 1.77e+01 5.27e-21
Ba-139 9.66e-01 6.88e-04 2.93e-02 0.00e+O 6.43e-04 3.90e-04 1.71e+00

_______________________________________________________________________________

Ba-140 2.02e+02 2.54e-01 1.32e+01 0.00+00 8.63e-02 1.45e-01 4.16e+02
Ba-141 4.69e-01 3.54e-04 1.5.e-02 0.OOe+00 3.29e-04 2.01e-04 2.21e-10
Ba-142 2.12e-01 2.10e-04 1.330-02 0.00e+00 1.84e-04 1.23e-04 2.99e-19

_______________________________________________________________________________

La-140 1.5l-a-l 7.59e-02 2.01i-02 0.004e00 0.00e-00 0.00e+00 5.57e+03
La-141 1.92e-02 5.96e-03 9.76e-04 0.00e+00 0.OOe+00 0.OOe+00 7.11e+02
La-142 7.71e-03 3.51e-03 8.73e-04 0.OOe+OO 0.00e+00 O.OOe+00 2.56e+01

_________________________--___________________________________________________

Ce-141 2.590-02 1.75e-02 1.99e-03 0.OOe+00 8.15e-03 O.OOe+00 6.71e+01
Ce-143 4.57e-03 3.38e+00 3.74e-04 0.OOe+00 1.49e-03 0.00D+00 1.26e.02
Co-144 1.35e+00 5.66e-01 7.26e-02 0.OOe+00 3.350-O1 0.00e+00 4.57e+02

_______________________________________________________________________________

Pr-143 5.54e-01 2.22e-01 2.75e-02 0.OOe+00 1.2Ee-01 0.00e#00 2.43e+03
Pr-l44 i.S0e-03 7.53e-04 9.21e-05 0.00e+00 4.25e-04 0.OOe+00 2.61e-10
Nd-147 3.79e-01 4.380-Ol 2.62e-02 0.OOe+00 2.56e-01 0.00e+00 2.10e+03

Pm-147 4.54e+00 4.27e-01 1.73e-01 0.00e+00 8.07e-0l 0.006+00 5.38e+02
Pm-149 4.32e-01 7.17e-02 3.6le-02 0.00e+00 1.36e-01 0.OOe+00 5.63e+03
Pr-148= 1.85e+00 4.79e-01 3.66e-01 0.OOetOO 7.23e-01 0.OOe+00 4.06e+03

_______________________________________________________________________________

PM-149 9.15e-02 1.29e-02 5.29e-03 0.00.+00 2.45e-02 0.00o400 2.43e+03
Pm-151 4.20e-02 7.05e-03 3.56e-03 0.00e400 1.26e-02 0.00e+OO 1.94e+03
Sm-151 4.16e+00 7.17e-01 1.72e-01 0.OOe+00 8.Ole-O1 0.00e+00 3.16e+02

Sm-153 5.16e-02 4.31e-02 3.14e-03 0.004+00 1.39e-02 0.00e+00 1.540+03
Eu-152 1.17e+0l 2.67e+00 2.35e+00 0.OOe+0f 1.66e+01 0.00e+00 1.54e+03
Eu-154 3.70e+01 4.55e+00 3.24e+00 0.00+00 2.19e+01 O.00+00 3.30e+03

Eu-155 5.1Ee+00 7.35e-01 4.74e-01 0.00e+00 3.39o+00 0.00,e00 5.78eo02
Eu-156 9.25e-01 6.38e-01 1.03e-01 0.00e+00 4.26e-01 0.00e+00 4.37e+03
Tb-160 2.83e+00 0.00e+00 3.53e-0l 0.OOe+00 1.17e+00 0.OOe+00 2.61e+03

Conversion factors are in units of zrer/hr per uCi/ml.
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SITE RELATED UQUID INGESTION DOSE COMMITMENT
FACTORS (AD) FOR INDIVIDUAL NUCLIDES

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

Nuclde Organ Dose Conversion ractora

Bone Liver T. Body Thyroid Kidney Lung Gr-LLI

Ho-166m 1.63e+01 5.08e+00 3.95e+00 0.00e+00 7.59e+00 0.OOn+00 1.54e+03
W-ll ' 2.85e+01 9.2ee+00 9.94e-01 0.00e+00 0.00e+00 0.00e+00 1.06e+03
W-105 1.160+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+0l 0.00e+00 0.00e+00 0.OOe+00 8.10e+04
Pb-210 3.67e+06 1.05.+06 1.30e+05 0.OOe+00 2.95e+06 O.00e+00 5.37e+02
Di-210 1.67e+01 l.15e+02 9.50o.00 0.O0+eOO 1.39etO3 0.00e+00 1.12e+03

_______________________________________________________________________________

Po-210 4.26e+05 9.05e+05 1.03e+05 O.OOe+00 3.02e+06 0.00e+00 7.62e+04
Ra-223 5.97-+05 9.19e+02 1.19e+05 0.00e+00 2.61e+04 0.00e+00 3.95e+04
Ra-224 1.93e+05 4.68e+02 3.89e+04 0.00e+00 1.329+04 0.00e+00 4.08e+04

_______________________________________________________________________________

Ra-225 7.8Se+05 9.34e+02 1.57e+05 0.00e+00 2.65e+04 0.00+00 3.67e+04
Ra-226 3.63e+07 6.89e+02 2.64e+07 0.00e+00 1.96e+04 0.00e+00 3.99e+04
Ra-228 1.34.+07 3.75e+02 1.45e+07 0.00e00 1.06e+04 0.00e+00 6.77e+03

______________________________-______________________________________________--

Ac-225 2.65e+02 3.65e+02 1.78e+01 0.00e+00 4.16e+01 0.OOe+00 2.45e+04
Ac-227 1.13e+05 1.49e+04 6.69e+03 0.00.e00 4.82o+03 0.00+00 4.93e.03
Th-227 9.89e+02 1.79e+01 2.85e+01 D.00e+00 1.02.+02 0.OOe+00 3.90e+04

_______________________________________________________________________________-

Th-228 3.580+04 6.06e+02 1.21e+03 0.00e+00 3.37e+03 0.00e+00 4.06e+04
Th-229 9.02e+05 2.10e+04 1.62e+04 0.00e+00 1.36e+05 0.00e+OO 5.64e+03
Th-230 1.49e+05 8.45e+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+04 0.00,e00 3.70*4.03
Th-234 5.78e+00 3.40c-01 1.67e-01 0.004+00 1.93e+00 0.00e+00 8.16e+03
Pa-231 1.10e+05 4.11e+03 4.25e+03 0.00e+00 2.31e.04 0.00e+00 1.92e+03

_______________________________________________________________________________

Pa-233 1.41e-01 2.83e-02 2.44e-02 0.00+00 1.07e-al 0.00e00 4.38e+02
U-232 2.13e+04 0.00e+00 1.52e+03 0.00e+00 2.31e+03 0.00e+OO 3.50e+02
U-233 4.50e+03 0.00e+00 2.73e+02 0.00e+00 1.05e+03 0.00e+00 3.24e+02

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

U-237 2.85.-01 0.00e+00 7.590-02 0.00.+00 1.17e+00 0.OOe+00 1.00e+02
U-238 3.960+03 0.00e00 2.35e+02 0.OOe+00 9.04e+02 0.OOe+00 2.84e+02
Np-237 3.06e+04 2.18e+03 1.35e+03 0.00e+00 1.00e.04 0.00o00 1.93e+03

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

Al factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit Iii
Discharge point : Circulating Water Discharge to Mississippi River
Dilution Factor DO - 220.0

Nuclide Organ Dose Conversion Factors

Son* Liver T. Body Thyroid Kidney Lung cr-Lr

Np-238 3.33e-01 0.97e-03 5.18e-03 0.00e+00 3.0I.-02 0.00.4.00 8.34e+02
Np-239 2.89e-02 2.05e-03 1.57e-03 0.00e+00 8.B8e-03 0.00e+00 5.84e+02
Pu-238 5.52e+03 6.99e+02 1.50e+02 0.00e+00 6.41e+02 0.00Oe00 6.39e+02

_______________________________________________________________________________

Pu-239 6.35e+03 7.63e+02 1.67e+02 0.00e+00 7.10e+02 0.00e+00 5.83e+02
Pu-240 6.34e+03 7.62e+02 1.67e+02 0.00e+00 7.09e+02 0.00e+00 5.94e+02
Pu-241 1.37e+02 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 1.61e+02 0.00e+00 6.84e+02 0.00e+00 5.72e+02
Pu-244 6.87e+03 8.42e+02 1.85e+02 0.000+00 7.94&+02 0.00e+00 8.52.+02
Am-241 4.55e+04 4.25O+04 3.26e+03 0.00e+00 2.45e+04 0.00.400 4.47e+03

_______________________________________________________________________________

Am-242m 4.59-+04 3.99e+04 3.27e+03 0.00e+00 2.44e+04 0.00e+00 5.63e+03
Am-243 4.54O+04 4.16e+04 3.19e+03 0.00e+00 2.40c+04 0.00O+00 5.24e+03
Cm-242 1.24-+03 1.32e+03 8.25.+01 0.00.+00 3.759+02 0.00e+00 4.77e+03

_______________________________________________________________________________

Cm-243 3.61.+04 3.31e+04 2.26.403 0.00e+00 1.05e+04 0.00e+00 4.70e+03
Cm-244 2.75.+04 2.57e.04 1.73e+03 0.00e+00 8.07e403 0.00.+00 4.55e+03
Cm-245 5.65e+04 4.92e+04 3.47e.03 0.00e+00 1.62e+04 0.00O+00 4.24e+03

_______________________________________________________________________________-

Cu-246 S.60-+04 4.91e+04 3.46c+03 0.00e+00 1.61e+04 0.00e+00 4.16e+03
Cm-247 5.46.+04 4.64.404 3.41.e03 0.00e+00 1.59e+04 0.00e+00 5.47e.03
Cm-248 4.540405 3.99O+05 2.61e+04 0.00e000 1.31e+05 0.00O+00 5.85e404

Cf-252 1.57e+04 0.00e+00 3.79e+02 0.00e+00 0.00e+00 0.00e+00 1.73e+04

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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 O.OOetOO 1.29e-01 1.29e-01 1.29e-01 1.29e-01 1.29e-01 1.29e-01
Be-10 1.52e+01 2.35e+00 3.SOe-01 0.00e+00 1.78e+00 0.00e+00 1.289+02
C-14 3.13e+04 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26e+03 6.26-+03

_______________________________________________________________________________

N-13 3.00e+D3 3.00e+03 3.00e+03 3.00e+03 3.00e+03 3.009+03 3.009+03
F-19 1.49e+01 0.OOe+00 1.66e+00 0.00e+00 0.00+00 0.OOe+O0 4.43e-01
Na-22 4.17.+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03 4.17e+03

_______________________________________________________________________________

Na-24 4.07e+02 4.07e+02 4.07e+02 4.07e+02 4.07e+02 4.07e+02 4.07e+02
P-32 4.62e407 2.87e+06 1.79e+06 0.OOe+00 0.00+00 0.00e+00 5.19+06
Ca-41 1.77e+04 0.00+00 1.92e+03 0.OOo+00 0.00e+00 0.OOe+00 1.76e+01

Sc-46 2.64e-02 5.12e-02 1.49e-02 0.00e+00 4.78e-02 0.00e+00 2.49e+02
Cr-51 0.00+00 0.00.+00 1.27e+00 7.61e-01 2.81e-01 1.69e*00 3.20e+02
Hn-54 0.00e+00 4.38e+03 B.35e+02 0.OOe+00 1.30e+03 0.00e+00 1.34e+04

Mh-56 0.00.e00 1.10e402 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.OOe+00 0.00e+00 2.54e+02 2.61e+02
Fe-59 1.04e+03 2.44e+03 9.36e+02 0.00e+00 0.OOe+00 6.e2e+02 S.14e+03

Co-57 0.OOe+00 2.09e+01 3.48e+01 0.00e+00 0.00e+O 0.00e+00 5.31e+02
Co-50 0.00e+00 .92e+01 2.00e+02 0.00e+00 0.00.e00 0.OOe+00 1.81e+03
Co-60 0.OOo+O0 2.56e+02 5.65e+02 0.00e+00 0.00e+00 0.00+00 4.81e+03

Ni-59 2.34e+03 8.02e+02 3.90n+02 O.OOe4OO 0.00.e00 0.00e+00 1.65e+02
Ni-63 3.11e+04 2.16e+03 1.04e+03 0.00e+00 0.00+00 0.00e+00 4.50e+02
Ni-65 1.26e+02 1.64e+01 7.49e+00 0.00^+00 0.00e+00 0.00+00 4.17c+02

Cu-64 0.00+00 9.97e+00 4.68e+00 0.00e+00 2.51e+01 0.OOe+00 B.50e+02
Zn-65 2.32e+04 7.37e+04 3.33e+04 0.00e+00 4.93e+04 0.00e+00 4.64e+04
Zn-69 4.93e+01 9.43e.01 6.56e+00 0.OOe+00 6.13e+01 0.00e+00 1.42e+01

Zn-69m 8.14e+02 1.95e+03 1.79e+02 0.00e+00 1.18e+03 0.OOe400 1.19e+05
So-79 0.00+00 1.07e+03 1.79e+02 0.00e+00 1.85e.03 0.OOe+00 2.19e+02
Br-82 0.00e+00 0.000+00 2.27e+03 0.OOe+00 0.00.+00 0.000+00 2.60e+03

Br-83 0.0De+00 0.00e+00 4.04.+01 0.00+00 0.00e+00 0.OOe+00 5.82e+01
Br-84 0.00e+00 0.00e+00 5.24e+01 0.00.+00 0.00e+00 0.00e+00 4.11e-04
Br-85 0.00e+00 0.00e+OO 2.15e400 0.00.+00 0.00e+00 0.00.+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 (Aj) FOR INDIVIDUAL NUCLIDES

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

Nuclide Organ Dose conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLr

Rb-86 0.00.400 1.01+05 4.71e+04 0.OOe+0O 0.OOe+00 0.OOe+00 1.99e+04
Rb-87 0.OOe+00 5.89e+04 2.05e+04 0.00e+00 0.00e+00 0.OOe+00 2.76e+03

0.-0e 0.00e400 2.90e+02 1.54e*02 0.00e*00 0.OOe+00 0.00+00 4.00e-09
_______________________________________________________________________________

Rb-89 0.OOe+OO 1.92e.02 1.35e+02 0.00+00 0.OOe+00 0.00e+00 1.12e-1l
Sr-89 2.21e+04 0.00+00 6.35e+02 O.OOe+00 0.OOe+00 0.00e+00 3.55e+03
Sr-90 6.26e+05 0.00+00 1.26e+04 0.00e+00 0.00+00 0.00e+00 1.57e+04

Sr-91 4.07e+02 0.00e+00 1.64e+01 0.OOe+00 0.OOe+00 0.OOe+00 1.94e+03
Sr-92 1.54e+02 0.00e+00 6.68e+00 0.OOe+00 0.00e+00 0.00e+00 3.06e+03
Y-90 5.76e-01 0.00e+00 1.54e-02 0.OOe+00 0.00e+00 0.00e+00 6.10e+03

________________________________________________________--_____________________

Y-91 8.44e+00 0.OOe+00 2.26e-01 0.00e+OO 0.00-+00 0.00+OO 4.64e+03
Y-91M 5.44e-03 0.00+00 2.11e-04 O.OOe+00 0.00e+00 0.00e+00 1.60e-02
Y-92 5.06a-02 0.00e+00 1.48e-03 0.00e400 0.00e+00 O.OC+00 8.86e+02

_______________________________________________________________________________

Y-93 1.60.-01 0.00e+00 4.43e-03 0.00e+00 0.OOe+00 0.OOe+00 5.09e+03
Zr-93 3.30e-01 1.95o-02 9.61e-03 0.00O+00 7.01e-02 0.00e+00 1.92e+01
Zs-95 2.40e-01 7.70e-02 5.21e-02 0.00e+00 1.21.-O1 0.00e+00 2.44e+02

_______________________________________________________________________________

Zr-97 1.33e-02 2.68e-03 1.22e-03 0.00e+00 4.O4e-03 0.00e+00 9.30e+02
Nb-93m 1.83e+01 5.98e+00 1.47e+00 0.00e+00 6.E7e+00 0.00+00 2.76ee03
Nb-95 4.47e+00 2.48e+00 1.34e+00 0.00e+00 2.46e+00 0.000+00 1.51e+04

Nb-97 3.75e-02 9.48e-03 3.460-03 0.OOe+00 1.lle-02 0.OOe+00 3.50e+01
Mo-93 0.OOe+00 1.80e+02 4.86e.00 0.OOe+00 5.10e+01 0.00e+00 2.92e+01
MO-99 0.00e+00 1.03e+02 1.96e+01 0.00+00 2.34e+02 0.OOe+00 2.39e+02

_______________________________________________________________________________

Tc-101 9.12e-03 1.31e-02 1.29e-D1 0.00e+00 2.37e-Ol 6.72e-03 3.95-14
Tc-99 4.49e.00 6.68e+00 1.80e+00 0.OOe+00 8.40e.01 5.67e-01 2.18e+02
Tc-99n 8.07e-03 2.51e-02 3.19e-01 0.OOe+00 3.81e-01 1.23e-02 1.4Be+0l

Ru-103 4.430+00 0.OOe+00 1.912e00 0.00+00 1.69e+01 0.00e+00 5.17e+02
Ru-105 3.69e-01 0.00e+00 1.46e-01 0.00+00 4.76e+00 0.OOe+00 2.26e+02
Ru-106 6.58e001 0.00e*00 8.33-+00 0.00e+00 1.27e+02 0.OOe+00 4.26e+03

Rh-105 2.90e+00 2.12e*00 1.40e+00 O.OOe+00 9.00e+00 0.00e+00 3.38e+02
Pd-107 0.00e+00 3.52e+00 2.25e-01 0.00e+00 3.16e401 O.00e+00 2.18e+01
Pd-109 0.00e+OO 4.24e+00 9.55.-Ol 0.00e+00 2.42e+01 0.00e+00 4.69e+02

Conversion factors are in units of mrem/hr per uCi/ml.
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SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (A4) FOR INDMDUAL NUCLIDES

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung G2-LLI

Ag-llOm 8.81e-01 8.15e-01 4.84e-01 0.00e+00 1.60a+00 0.00e+00 3.33c+02
Ag-111 3.20e-01 1.34*-01 6.66e-02 0.00e+00 4.32e-01 0.00e+00 2.46e+02
Cd-113m 0.00e+O0 1.52e+03 4.88e+01 0.00+0O 1.68e+03 0.OOe+00 1.23e+04

_______________________________________________________________________________

Cd-115m 0.00.e00 8.81e+02 2.81e+01 0.00e+00 6.99e+02 0.OOe+00 3.71e+04
Sn-123 2.23e+05 3.70e403 5.45a+03 3.15e+03 0.00e+00 0.00e+O0 4.55e+05
Sn-125 5.98e+04 1.21et03 2.71e+03 9.98e+02 0.00e+00 0.00e+OO 7.47e+05

___________ ------------------------------------------------------------------

Sn-126 6.07e+05 1.20e+04 1.72e+04 3.53et03 0.OOe+00 0.OOe+00 1.75e+05
9b-124 6.70e+00 1.27e-01 2.66.+00 1.63e-02 0.OOo+00 5.22e+00 1.90e+02
Sb-125 4.29e+00 4.79e-02 1.02e+00 4.36e-03 0.00e+00 3.30e+00 4.72e+01

___---------------------------------------------------------__----------------_

Sb-126 2.75e+00 5.60e-02 9.94e-01 1.69e-02 0.00e+00 1.69e+00 2.25e+02
Sb-127 6.18e-01 1.35e-02 2.37e-01 7.42e-03 0.00e+00 3.66e-01 l.41e+02
Te-125m 2.57e+03 9.30e.02 3.44e+02 7.72.+02 1.04e404 0.00o+00 1.02et04

_______________________________________________________________________________

To-127 1.05e+02 3.78e+01 2.28e+01 7.80e+01 4.29e+02 0.00e+00 8.31e+03
To-127m 6.48.+03 2.32.+03 7.90g+02 1.66e+03 2.63et04 0.00.e00 2.17eO4
Te-129 3.01e+01 1.13e+01 7.33e+00 2.31e+01 1.26e+02 0.OOe+00 2.27e+01

_______________________________________________________________________________

To-129m 1.10e404 4.11e+03 1.74e+03 3.78eo03 4.60e.04 0.OOe+00 5.54e+04
Te-131 1.E9e+01 7.88e+00 5.96e+00 1.55e+01 E.26e+01 O.Oe+00 2.67e+00
To-131m 1.66e+03 8.10e+02 6.75.+02 1.29e+03 8.21e+03 0.00e+00 8.04e+04

_______________________________________________________________________________

Te-132 2.41Q+03 1.56e+03 1.479+03 1.72e.03 1.50e+04 0.OOe+00 7.38e+04
Te-133m 4.42c+01 2.59e+01 2.49e+01 3.74.+01 2.56et02 0.00e+00 B.87e+00
Te-134 3.10e+01 2.03e+01 1.24.+01 2.71e+01 1.96e+02 0.00+00 3.44e-02

_______________________________________________________________________________

I-129 1.17e+02 1.01e+02 3.31e+02 2.60e,05 2.17e+02 0.OOe+OO 1.59e+01
I-130 2.71e+01 8.01e+01 3.16e+01 6.79e+03 1.25e+02 0.00e+00 6.89e+01
1-131 1.49e+02 2.14.402 1.22,402 7.00e.04 3.66e+02 0.00e+00 5.64e+01

I-132 7.290+00 1.95e+01 6.82e+00 6.82e+02 3.11e+01 0.00e+00 3.66e+00
I-133 5.10e+01 8.87e401 2.70e+01 1.30et04 1.55e+02 0.00e+00 7.97e+01
I-134 3.81e+00 1.03e+01 3.70e+00 1.79e+02 1.64e401 0.00e+00 9.01e-03

1-135 1.59e+01 4.17.+01 1.54e+01 2.75e+03 6.68e+01 0.OOe+00 4.70e401
Ca-134 2.98e+05 7.09e+05 5.79e+05 0.00e+00 2.29e+05 7.61e.04 1.24e.04
Cs-134m 1.02e+02 2.15e+02 1.10.+02 0.00e00 1.16e+02 1.83e+01 7.57e+01

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

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

Nuclide Organ Dose Converaion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ca-135 9.34.+04 9.62e404 3.03e+04 0.OOeOO 3.26e+04 9.T7e403 2.02e+03
Cs-136 3.12e.04 1.23e+05 8.86e+04 0.OOe+OO 6.85e+04 9.38e+03 1.40n+04
Cs-137 3.02e+05 5.22e+05 3.42e+05 0.00e+00 1.77e+05 5.89e+04 1.01e+04

_______________________________________________-_______________________________

Ca-138 2.64e+02 5.22e+02 2.59e+02 0.OOe+0O 3.84e+02 3.79e+01 2.23e-03
Cs-139 1.63e+02 2.43e+02 8.86e+01 0.00o+OO 1.95e+02 1.77e+01 5.27e-21
Ba-139 9.29e-01 6.62e-04 2.72e-02 0.000+00 6.19e-04 3.750-04 1.65e+00

____________________________________________________-__________________________

Ba-140 l.94l+02 2.44e-01 1.27e+01 0.OOe+00 8.30e-02 1.40e-O1 4.00e+02I Ba-141 4.51e-01 3.4le-04 1.52e-02 0.OOe+00 3.17e-04 1.93e-04 2.13e-10
Ba-142 2.04e-0l 2.10e-04 1.28e-02 0.00e+00 1.77e-04 1.19e-04 2.87e-19

La-140 1.50.-OX 7.54s-02 l.99e-02 0.00e+00 0.00e+00 0.00e+0O 5.54ut03
La-141 1.91e-02 5.93e-03 9.70e-04 0.00e+00 0.OOe+00 0.OOe+00 7.06e+02
La-142 7.66e-03 3.48e-03 8.69e-04 0.00+00 0.00e+CO 0.O0e+00 2.54e+01

Ce-141 2.24e-02 1.52e-02 1.72e-03 0.00e+00 7.04e-03 O.OOe+00 5.79e+01.
Ca-143 3.95e-03 2.92e+00 3.23e-04 0.00e+OO 1.29e-03 0.OOe+OD 1.09a+02
Ce-144 1.17e+00 4.88e-Ol 6.27e-02 0.00e+00 2.90e-01 0.OOe+00 3.95e+02

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

Pm-147 4.51e+00 4.24e-01 1.72e-01 0.OOe+00 8.02e-01 0.OOe+00 5.34e+02
Pm-148 4.29e-01 7.12e-02 3.59e-02 0.00e+00 1.35e-01 0.00e+00 5.60e403
Pm-148m 1.84.+00 4.76e-01 3.64e-01 O.OOe+00 7.18e-01 0.00e+00 4.03e+03

? __--___-_---------______-__--____________________-___________________________-
PM-149 9.100-02 1.29e-02 5.25o-03 0.OOe+Oa 2.43e-02 0.OOe+00 2.41e+03
PM-151 4.171-02 7.00e-03 3.54e-03 0.OOe+00 1.25e-02 0.00e+00 1.93e+03
Sa-151 4.13e+00 7.12e-01 1.71e-01 0.00e+00 7.96e-01 0.OOe+00 3.14e+02

! -------------------------------------------;---------_-----_____________________-
Sm-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+01 2.66e+00 2.33e+00 0.00e+00 1.65e+01 0.00+00 1.53e+03
Eu-154 3.68e401 4.52.+00 3.22e+00 0.00e+00 2.17e+01 0.00e+00 3.28e+03

…--…--- _- _________________________
Eu-155 5.150+00 7.30e-01 4.71e-01 0.00e+00 3.370+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.OOe+00 4.35e+03
Tb-160 2.81e+00 0.00e+00 3.51e-01 0.OOe+00 1.16e+00 0.00e*00 2.59e+03

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

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Cischarge point : 40 Arpent Canal
Dilution ractor Dv - 1.0

Nuclide Organ Dose Conversion Factois

Bone Liver T. Body Thyroid Kidney Lung GI-LLr

Ho-166m 1.62e+01 5.05e+00 3.83e+00 0.00e+00 7.54e+00 0.00e400 1.53e.03
W-281 2.85e+01 9.28e+00 9.94e-01 0.00.+00 0.00.400 0.00+00 1.06e+03
W-185 1.16e+03 3.88e+02 4.08e+01 0.OOe+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.OOe+00 0.OOe+00 8.10e+04
Pb-210 3.66e+06 1.05e+06 1.30e+05 0.00et00 2.94e+06 0.00e+00 5.36e+02
3i-210 1.66e+01 1.14e+02 9.498+00 O.00e400 1.38e+03 0.00e+00 1.71e+03

Po-210 4.26e+05 9.05e+05 1.03e+05 0.000+00 3.02e+06 0.00+00 7.61e+04
Ra-223 5.95e+05 9.16e+02 1.19e+05 0.00e+00 2.60e+04 0.OOesOO 3.84e+04
Ra-224 1.93e+05 4.67e+02 3.87e+04 0.00e+00 1.32e+04 0.00e+00 4.070+04

_______________________________________________________________________________

Ra-225 7.85e+05 9.31e+02 1.57e+05 0.00e+00 2.65e+04 0.00e+00 3.66e+04
Ra-226 3.61e+07 6.87e+02 2.63e+07 0.00e+00 1.95e+04 0.00e+00 3.97e+04
Ra-228 1.34e+07 3.73e+02 1.45e+07 0.OOe+00 1.06e+04 0.000+00 6.75e+03

Ac-225 2.63e+02 3.63e+02 1.77e+01 0.00e+00 4.13e+01 0.00e+00 2.44e+04
Ac-227 1.12e405 1.49e+04 6.64e+03 0.000400 4.79e+03 0.00e+00 4.90e+03
Th-227 9.84e+02 1.78e+01 2.84e+01 0.00e+00 1.01e+02 0.OOet00 3.88.+04

_______________________________________________________________________________

Th-228 3.56.+04 6.03e+02 1.21e+03 0.OOe+00 3.35e+03 0.00e400 4.04e+04
Th-229 9.77e+05 2.79e+04 1.62e+04 0.00e+00 1.35e+05 0.00e+00 5.61e+03
Th-230 1.48e+05 B.40e+03 4.09e+03 0.OOe+00 4.06e+04 0.00e+00 4.32e+03

Th-232 1.65e+05 7.18e+03 1.08e+02 O.OOe+00 3.46e+04 0.00e+00 3.68e+03
Th-234 5.750+00 3.3Ee-01 1.66.-Cl 0.00.e00 1.92a+00 0.00e+00 B.12c+03
Ps-231 1.08e+05 4.06e+03 4.19e+03 0.OOe+00 2.28e+04 0.00a+00 1.89e+03

_______________________________________________________________________________

P#-233 1.39e-01 2.79e-02 2.40e-02 0.00e+00 1.05e-01 0.OOe+00 4.32e+02
U-232 1.98e+04 0.00e+00 1.41e+03 0.OOe+00 2.14e+03 0.00e+00 3.25e+02
U-233 4.17e+03 0.00e+00 2.53a+02 0.00e+00 9.72-+02 0.OOo+00 3.00e+02

U-234 4.00e+03 0.004+00 2.48e+02 O.Obe+OO 9.53e+02 0.OOo+00 2.94e+02
U-235 3.894+03 0.004+00 2.33a+02 0.00e+00 9.95e+02 0.00e+00 3.74e+02
U-236 3.84e+03 0.00e+00 2.37e+02 0.00+00. 9.15e+02 0.00e+00 2.76e+02

U-237 2.64e-01 0.OOe+00 7.04e-02 0.00e+00 1.09e+0C 0.00e+00 9.29e+01
U-238 3.67e+03 0.00e+00 2.17e+02 0.00.e00 8.38e+02 0.00e+00 2.63e+02
Np-237 3.02.404 2.15e+03 1.33e+03 0.00e+OO 9.96e+03 0.00e+00 1.90e+03

Conversion factors are in units of mro=/hr per uCi/ml.

UNT-005-014 Revislon 7 Attachment 7.3 (11 of 12)

69

I I



SITE RELATED LIQUID INGESTION DOSE COMMITMENT
FACTORS (Aj) FOR INDMDUAL NUCLIDES

Ai factors for Adult age group by nuclide.
Waterford Steam Electric Station Unit III
Discharge point : 40 Arpont Canal
Dilution Factor DW e 1.O

Nuclide Organ M8ae Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-23B 3.28e-01 8.83e-03 5.10e-03 0.00e+00 2.99e-02 0.00e+00 8.21e+02
Np-239. 2.85e-02 2.80e-03 1.54e-03 0.00e+00 8.74e-03 0.00e+00 5.75e+02
Pu-238 5.28e+03 6.69e+02 1.43e+02 0.00e.00 6.13e+02 0.00e+00 6.12e+02

_______________________________________________________________________________

Pu-239 6.07-+03 1.30.402 1.60-+02 0.00e+00 6.g0o+02 0.00e+00 S.5S8+02
Pu-240 6.07e+03 7.29e+02 1.60e+02 0.00e+00 6.79e+02 0.00e+00 5.68e+02
Pu-241 1.32e+02 6.24e+00 2.78e+00 0.00e+00 1.28e+01 0.00e+00 1.17e+01

_______________________________________________________________________________

Pu-242 5.63e+03 7.03e+02 1.54e+02 0.00e+00 6.54e+02 0.00e+00 5.47e+02
Pu-244 6.57O+03 8.05e+02 1.77e+02 0.00e+00 7.50e+02 0.00e+00 8.15e+02
Am-241 4.52O+04 4.22e+04 3.24e+03 0.00e+00 2.44e+04 0.000+00 4.44e+03

_______________________________________________________________________________

Am-242m 4.55e+04 3.97e+04 3.25e+03 0.00e+00 2.42e+04 0.00e+00 5.59e+03
Am-243 4.51e+04 4.13e+04 3.17e+03 0.00e+00 2.39e+04 0.00e+00 5.21e+03
Cm-242 1.23e+03 1.31e+03 8.20e+01 0.00e+00 3.72e+02 0.00e+00 4.74e+03

Cm-243 3.59e+04 3.29e+04 2.24e+03 0.00e+00 1.05e+04 0.00e+00 4.67e+03
CQ-244 2.73e+04 2.56e+04 1.72e+03 0.00e+00 8.02e+03 0.00e+00 4.52e+03
Cm-245 5.61e+04 4.89e+04 3.45e+03 0.00e+00 1.61e+04 0.00e+00 4.21e+03

Cm-246 5.57e+04 4.08+04 3.44O+03 0.00O+00 1.60o+04 0.00e+00 4.14e+03
Cm-247 5.43O+04 4.81e+04 3.39e+03 0.00e+00 1.58e+04 0.00e+00 5.44e+03
Cm-248 4.51e+05 3.97e+05 2.79e+04 0.00e+00 1.30e+05 0.00e+00 6.80e+04

_______________________________________________________________________________

Cf-252 1.56e+04 0.00e+00 3.76e+02 0.00e000 0.00e+00 0.00e+00 1.72e+04

Conversion factors are in units of mrem/hr per uCi/ml.

UNT-005-014 Revision 7 Attachment 7.3 (12 of 12)

70

I



DOSE FACTORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES

Nucide (Np)

p-air*
(Li)

D-Sldn*

(MO
r-air'

(Ki)
rBody*

Kr83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
X-131m
Xs-133m
Xe-133
Xe-135m
Xe-135
Xe-137
Xe-138
Ar-41

2.B8E+02
1.97E+03
1.95E+03
1.03E+04
2.93E+03
1.0E+04
7.83E+03
1.11E+03
1.48E+03
1.05E+03
7.39E+02
2.48E+03
1.27E+04
4.75E+03
3.28E+03

1.48E+03
1.34E+03
9.73E+03
2.37E+03
1.OIE+04
7.29E+03
4.76E+02
9.94E+02
3.06E+02
7.1 1E+02
1.86E+03
1.22E+04
4.13E+03
2.69E+03

1.93E+01
1.23E+03
1.72E+01
6.17E+03
1.52E+04
1.73E+04
1.63E+04
I.58E+02
3.27E+02
3.53E+02
3.36E+03
1.92E+03
1.51 E+03
9.21E+03
9.30E+03

7.56E-02
1.17E+03
1.61 E+O I
5.92E+03
I A7E+04
1.66E404
1.58E+04
9.15E+01
2.51 E+02
2.94E+02
3.12E+03
1.81E+03
1.42E+03
8.83E+03
8.B4E+03

, mrad-m'

,,mrem -m

Extracted from Table 6-1 of Regulatory Guide 1.109, Revision 1. 1977
multiplied by 1E6 pCIpCi.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

Ri factors for Adult ago group by nuclido.
Waterford Steam Electric Station
Pathway : Gaseous Release Inhalation Pathway RI

Nuclide Organ Dose Conversion Factors

Bon* Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+OO 7.18e+02 7.18e+02 7.18ee02 7.18e+02 7.18e+02 7.18e+02
Bo-10 1.58e+06 2.45e+05 3.97e+04 0.00e+00 O.OOe+OO 1.78e+06 1.34e+05
C-14 1.82e+04 3.41e+03 3.41e+03 3.41e+03 3.41e+03 3.41e+03 3.41e+03

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

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

_______________________________________________________________________________

Sc-46 4.41e+05 8.56c+05 2.49e+05 0.004+00 7.99n+05 0.00e+00 2.5Se+05
Cr-51 0.00+00 0.OOe+00 1.00e+02 5.95e+01 2.28e+01 1.44e+04 3.32e+03
Mn-54 0.00+00 3.96e+04 6.309+03 0.00e+00 9.94e+03 1.40e+06 7.74e+04

_______________________________________________________________________________

Mn-56 0.00e+00 1.24e+00 1.83e-01 0.OOe+00 1.30e+00 9.44e+03 2.02e+04
Fe-55 2.46e+04 1.70e+04 3.94e+03 0.00e+00 0.00e+00 7.21e+04 6.03e+03
Fe-59 1.1ee904 2.78.tO4 1.O6e+04 0.00e+00 0.OOe+OO 1.02e,06 1.08e+05

_______________________________________________________________________________

Co-57 0.00e+00 6.92e+02 6.71e+02 0.OOe+0O 0.OOe+00 3.70e+05 3.14e+04
Co-5 0..OOe+00 1.58e+03 2.07e+03 0.OOe+0O 0.00e+00 9.28e+05 1.06e+05
Co-60 0.00e+00 1.15e+04 1.48e+04 0.OO0o+0 0.OOe+OO 5.97e+06 2.85e+05

_______________________________________________________________________________

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

Cu-64 0.00,+00 1.46e+00 6.15e-01 0.00+00 4.62e+00 6.78-+03 4.90.+04
Zn-65 3.24e+04 1.03e+05 4.66.+04 0.00+00 6.90e.04 8.64e+05 5.34e+04
Zn-69 3.38e-02 6.51e-02 4.52e-03 0.00e+00 4.22e-02 9.20e+02 1.63e+01

______________-___________-____________________________________________________

Zn-69m 9.16.+00 1.96e+01 1.79e+00 0.00.e00 1.18e+01 1.90e+04 1.37e+05
Se-79 0.00e+00 3.06e+03 4.87e+02 0.000+00 4.55e+03 3.58e+05 2.66e.04
Dr-82 0.00+00 0.00e+00 1.35e+04 0.00e+00 0.OOe+00 0.OOe+00 1.04e+04

Br-83 0.00Q+00 0.000e+0 2.4le+02 0.00e+00 0.00e+00 0.00.+00 2.32e+02
Br-81 0.00+00 0.00+00 3.13e+02 0.00e+00 0.00e+00 0.004+00 1.64e-03
Br-85 0.00e+00 0.004+00 1.28e401 0.00e+00 0.00e+00 0.00eo00 0.00e+00

Conversion factors are in units of mreu/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.OOe+00 1.35e+05 5.90e+04 0.00o+00 0.00+00 0.00e+00 1.66e+04
Rb-87 0.00e+00 7.89e+04 2.57e+04 0.OOe+00 0.00e+OO 0.000+00 2.30e+03
Rb-88 0.OOe+00 3.87e+02 1.93e+02 0.00e+00 0.00+00 0.00e+00 3.34e-09

_______________________________________________________________________________

Rb-89 O.00e+00 2.56e+02 1.70e.02 0.OOe+00 0.00e+00 O.OOe+00 9.28e-12
Sr-B9 3.04e+05 0.00e+00 8.72e+03 0.006+00 0.00e+00 1.40e+06 3.50e+05
Sr-90 2.87e+07 0.00O+00 5.77e+05 0.00a+00 0.00e+00 9.60e+06 7.22e+05

_______________________________________________________________________________

Sr-91 6.19e+01 o.nO+.00 2.50e+00 0.00+00 0.00+00 3.65e+04 1.91e+05
Sr-92 6.74e+00 0.00+00 2.91e-01 0.006+00 0.00e+00 1.65e.04 4.30e+04
Y-90 2.09e+03 0.00e+00 5.61e+01 0.OOe+00 0.OOe+0O 1.70e+05 5.06e+05

_______________________________________________________________________________

Y-91 4.62e+05 0.OO0e+0 1.24e+04 0.OOe+OO 0.Oe+00 1.70e+06 3.85e+05
Y-91M 2.61e-01 0.00e+00 1.02e-02 0.00e+00 O.OOe+00 1.92e+03 1.33e+00
Y-92 1.03e+01 0.OOe400 3.02e-01 O.OOe+00 0.OOe+00 1.57e+04 7.35e+04

_______________________________________________________________________________

Y-93 9.44e+01 0.00e+00 2.61e+00 0.00e+00 0.00a+00 4.659+04 4.22o+05
Zr-93 4.1Be+05 2.34e+04 1.10e+04 0.00e+00 8.B8e+04 1.709+05 1.21e+04
Zr-95 1.07e+05 3.44e+04 2.33e+04 0.00e+00 5.42e+04 1.77e+06 1.50e+05

_______________________________________________________________________________

Zr-97 9.6Be+01 1.96e+01 9.04e+00 0.00e+oo 2.97e+01 7.87e+04 5.23e+05
Nb-93m 2.46e+05 8.0Se+04 1.99e+04 0.006+00 9.28e+04 2.49e+05 1.90e+04
Nb-95 1.41e+04 7.B2e+03 4.21e+03 0;00e+00 7.74e.03 5.05e+05 1.04e+05

_______________________________________________________________________________

Nb-97 2.22e-01 5.62e-02 2.05e-02 0.00e+OO 6.54e-02 2.40e403 2.42e+02
Ho-93 0.00e+00 9.36e+03 2.54e+02 0.OOe+00 2.84e+03 4.09e+05 3.03e+04
Ho-99 0.00e+00 1.21e+02 2.30e+01 0.OOe+00 2.91-+02 9.12e.04 2.48e+05

_______________________________________________________________________________

Tc-101 4.18e-05 6.02e-05 5.90e-04 0.00e+00 1.09e-03 3.99e+02 1.09e-11
Tc-99 2.50e+02 3.71e.02 1.00.+02 0.00e400 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 4.16e+03

_______________________________________________________________________________

Ru-103 1.53e+03 0.00e+00 6.589+02 0.00e+00 5.93e+03 5.05e+05 1.10e+05
Ru-105 7.90e-01 0.00e+00 3.11e-01 0.00e400 1.02e+00 1.10e+04 4.82e+04
Ru-106 6.91e+04 0.00+00 B.72e+03 0.00e+00 1.34e+05 9.36e+06 9.12e+05

Rh-105 7.39e+00 5.39e+00 3.54e+00 0.00e+00 2.29e+01 1.93e+04 8.72e+04
Pd-107 O.Oe+00 6.62e+02 4.70e+01 0.000+00 5.26e+03 7.59o+04 5.65e1.03
Pd-109 0.00e+00 3.70e+00 9.28e-01 0.00.e00 1.88e+01 1.48e+04 1.22e+05

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

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

Nuclide Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lO1m 1.089.04 1.00e+04 5.94e+03 0.00.1OO 1.97ee04 4.63u+06 3.02e+05
Ag-lll 3.40.+02 1.42e402 7.10e.01 0.00e+00 4.59e.02 1.86e.05 2.23e.05
Cd-113m 0.OOe400 1.23e+06 3.98et04 0.00e+OO 1.37e+06 1.66et06 1.27e+05

Cd-115m 0.Oe+OO 1.97e+05 6.36e+03 0.00e+00 1.58ee05 1.41e+06 3.84e.05
Sn-123 2.42e'05 5.34e+03 7.86e+03 4.54*+03 0.00.+00 2.30e+06 3.14e+05
Sn-125 9.280+03 2.50e,02 5.62e+02 2.07e+02 0.00e+00 5.90e+05 5.45e+05

_______________________________________________________________________________

Sn-126 1.26.406 3.349+04 4.904+04 9.84c+03 O.00.e00 9.36e+06 1.27e.05
Sb-124 3.12e+04 5.89e+02 1.24e404 7.55e+01 0.00e+00 2.48e.06 4.06e+05
Sb-125 5.3d.+04 5.95.e02 1.26.+04 5.40e+01 0.00-+00 1.74e+06 1.01e+05

Sb-126 3.60e+03 7.30e+01 1.30e+03 2.20e+01 0.OOe+00 7.66e+05 4.81e+05
Sb-127 2.64e+02 5.7Bea00 1.02e+02 3.19.+00 0.00e+00 1.64e+05 3.02e+05
Te-125m 3.42e+03 1.58e603 4.67e+02 1.05e+03 1.24e+04 3.14e+05 7.06e+04

_______________________________________________________________________________

T.-127 1.40.+00 6.42--01 3.10e-01 1.06e+00 5.10.+00 6.51.+03 5.74e+04
T.-127m 1.26e+04 5.77e+03 1.57e+03 3.29e+03 4.58e+04 9.60e+05 1.50,+05
Te-129 4.98e-02 2.39e-02 1.24e-02 3.90e-02 1.87e-01 1.94e+03 1.57e+02

_______________________________________________________________________________

To-129m 9.76e+03 4.67e.03 1.59e+03 3.44e+03 3.66e+04 1.16e+06 3.83e+05
Te-131 1.11--02 5.95o-03 3.599-03 9.360-03 4.37e-02 1.39e,03 1.84e+01
To-131m 6.99.+01 4.36e+01 2.90e+01 5.50e+01 3.09e+02 1.46e+05 5.56e+05

Te-132 2.600+02 2.15e+02 1.62.+02 1.90e+02 1.46a+03 2.88e+05 5.10e+05
To-133m 5.79e-02 4.32e-02 3.34e-02 5.029-02 2.99e-01 4.41e+03 6.12e+01
Te-134 3.07e-02 2.58e-02 1.26e-02 2.75e-02 1.74e-01 3.47e+03 2.38e-nl

_______________________________________________________________________________

1-129 1.98e404 1.69e+04 5.53e+04 4.43e+07 3.62e+04 0.Oe+00 1.78e+03
1-130 4.58e+03 1.349+04 5.29c+03 1.14e+06 2.09e+04 0.00e+OO 7.69e+03
1-131 2.52e+04 3.58e+04 2.05.404 1.19a+07 6.13e+04 0.00e+00 6.28e+03

1-132 1.16e.03 3.26e.03 1.16e+03 1.14e+05 5.18e+03 0.00e+00 4.06e+02
1-133 8.64.4e03 1.49e+04 4.52e+03 2.15e+06 2.58e+04 0.004e00 8.88e+03
1-134 6.44.e02 1.73e+03 6.15e+02 2.98e.04 2.75e+03 0.OOe+00 1.01.e00

1-135 2.68e.03 6.98e+03 2.57e.03 4.48e+05 1.11e+04 O.OOe+00 5.25e403
Cs-134 3.73e+05 8.4Re+05 7.2e.405 0.00.+00 2.87c+05 9.76.+04 1.04e+04
Cs-134m 1.27e+02 2.56e+02 1.38e+02 0.OOe+00 1.46e+02 2.34e401 6.34e.01

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

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

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 1.17e+05 1.03e+05 4.79e+04 0.00+OO 4.09e+04 1.26e+04 1.69e+03
Cs-136 3.90e+04 1.46*+05 1.10e+05 0.00e+00 8.56e404 1.20e404 1.17e+04
Cs-137 4.78e+05 6.21e+05 4.28e+05 0.OOe+00 2.22e+05 7.52e+04 8.4Ce+03

__--__________________________________________________________________________

Cs-138 3.31e+02 6.21e+02 3.24e+02 0.00+00 4.800+02 4.86e+01 1.86e-03
Cs-139 2.05e+02 2.90e+02 1.11e+02 0.00e+00 2.44e+02 2.27e+01 4.39e-21
Da-139 9.36e-01 6.66e-04 2.74e-02 0.00e+00 6.22e-04 3.76e+03 8.96e+02

_______________________________________________________________________________

Ba-140 3.90e+04 4.90e+01 2.57e+03 0.00.+00 1.67e+01 1.27e+06 2.18e+05
Ba-141 1.00e-Ol 7.53e-05 3.36e-03 0.OOe+00 7.00e-05 1.94e+03 1.16e-07
Ba-142 2.63e-02 2.70e-05 1.66e-03 0.00e+OO 2.29e-05 1.19e+03 1.57e-16

La-140 3.44e+02 1.74e+02 4.58e+01 0.00.+00 0.00e+00 1.36e+05 4.58e+05
La-141 4.27e+00 1.33e+00 2.17e-01 0.00e+00 0.00e+00 1.08a+04 5.35e+04
La-142 6.83e-01 3.10e-01 7.72e-02 0.00e+00 0.00e+00 6.33ee03 2.11e+03

CO-141 1.99e+04 1.35e+04 1.53e+03 0.00*400 6.269+03 3.62e+05 1.20e#05
Ce-143 1.86e+02 1.38e+02 1.53e+01 0.00+00 6.08e+01 7.98e+04 2.26e+05
Cs-144 3.43e+06 1.43e+06 1.54e+05 0.00e+00 8.48e+05 7.78et06 8.16e+05

_______________________________________________________________________________

Pr-143 9.36e+03 3.75e+03 4.64e+02 0.00+00 2.16e+03 2.81e+05 2.00e+05
Pr-144 3.01e-02 1.25e-02 1.53e-03 0.00+00 7.05e-03 1.02-+03 2.15e-08
Nd-147 5.27e+03 6.10e+03 3.65e+02 0.00e+00 3.56e+03 2.21e+05 1.73e+05

Pm-147 6.70e+05 6.30a+04 2.55.404 0.004o00 1.19e+05 5.28e+05 4.43e+04
Pm-148 3.07e+03 5.10e+02 2.56e+02 0.OOe+00 9.60e+02 3.13e+05 4.64e+05
PM-148m 7.86e+04 2.03e+04 1.55e+04 0.000+00 3.08e+04 1.71e+06 3.34e+05

___________________________________________.___________________________________

Pm-149 2.75e+02 3.90e+01 1.59e+01 0.OOe+OO 7.35e+01 5.77e+04 2.00e+05
Pa-151 6.80e+01 1.144+01 5.77e+00 0.00e+00 2.04e+01 3.15e+04 1.60e+05
Sm-151 6.87e+05 1.18e+05 2.84e+04 0.00e+00 1.33e+05 3.56e+05 2.60e+04

Sm-153 1.369+02 1.14n+02 8.32e+00 0.00o+00 3.67e+01 3.31e+04 1.26e+05
Eu-152 1.90e+06 *4.33e+05 3.Y1e+05 0.00e+OO 2.68e+06 2.74e+06. 1.27e+05
Eu-154 5.92e+06 7.28e+05 5.18e+05 0.OOe+00 3.49e+06 4.67e+06 2.72e+05

Eu-155 8.08e+05 1.14e+05 7.37e+04 0.00e+00 5.27e+05 7.57e+05 4.76e+04
Eu-156 1.54e+04 1.18e+04 1.92e+03 0.00e+00 7.96e+03 6.85e+05 3.60e+05
Tb-160 1.77e+05 0.OOe+00 2.20e+04 0.00e+00 7.28e+04 1.54*+06 2.14e+05

Converxion factors aro in units of u.rem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Rj

R. factors for Adult age group by nuclide.
Waterford Stear Electric station
Pathway : Gaaeous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166M 2.70e+06 8.40e+05 6.40e+05 0.00e+00 1.26e+06 3.15e+06 1.27e+05
1-181 4.989+01 1.62,401 1.74e+00 0.00e+00 0.00e+00 1.37c+04 2.02o+03
W-185 1.56e+03 5.18e+02 5.45et01 0.OOe+00 O.OOe+0O 4.46e+05 8.560+04

_______________________________________________________________________________

W-187 8.4Be+00 7.0te+00 2.48e+00 0.00e+OO 0.O0e+00 2.90e+04 l.55e+05
Pb-210 2.11e+08 5.38e+07 6.70e+06 0.00e+00 1.70.+09 2.10-+08 1.21e404
Bi-210 1.850+03 1.27e+04 1.06e+03 0.OOe+00 1.54e+05 8.88e+06 2.36e+05

_______________________________________________________________________________

Po-210 3.18e+06 6.88e+06 7.66e+05 0.00e+00 2.36e+07 2.51e+08 3.35e+05
Ra-223 1.44.+06 2.22e+03 2.S88+05 0.00e+OO 6.28e+04 2.04e+08 2.27e+06
Ra-224 1.58e+05 3.82,+02 3.17e+04 0.00e+00 1.08e+04 7.02e+07 2.41e+06

Ra-225 2.40e+06 2.85e+03 4.79e+05 0.00+00 8.08e+04 2.34e+08 2.17e406
Ra-226 1.00e+09 1.91e+04 7.31e.08 O.OO4OO 5.42e+05 9.36c+08 2.35e+06
Ra-228 3.530+08 9.84e+03 3.82e+08 0.OOe+00 2.78e+05 1.29e+09 4.00e+05

Ac-225 3.39e+06 4.66e+06 2.27e+05 0.00.+00 5.30e*05 1.77e+08 2.02e+06
Ac-227 1.94e+10 2.44e+09 1.09e+09 0.00+00 7.B6e+08 1.93e+09 4.06e+05
Th-227 1.74J+06 3.14e+04 5.00e+04 0.00o+00 1.78e+05 3.02e+08 2.67e+06

Th-228 1.60e+09 2.710+07 5.42e+07 0.00e+00 1.51e+08 8.08e+09 2.79e+06
Th-229 1.21e+11 3.47et09 2.01e+09 0.00e+00 1.70e+10 2.90e+10 3.86e+05
Th-230 1.83e+10 1.05e+09 5.09e+08 0.00+00 5.12e+09 4.97e+09 2.98e+05

Th-232 2.05a410 9.96eF08 7.23e+06 0.00e+00 4.39e+09 4.77e+09 2.54c+05
Th-234 1.30e+04 7.65e+02 3.76e+02 0.00.+00 4.33e+03 1.51e+06 5.62e05
Pa-231 4.06e+10 1.53e+09 1.58e+09 0.00+00 8.56e+09 4.60e+08 3.55e+05

_______________________________________________________________________________

Pa-233 9.68.e03 1.94e+03 1.67e+03 0.OOe+00 7.32e+03 2.82e+05 8.16e+04
U-232 4.11e+09 0.00-+00 2.93e+07 0.00+00 4.45e+07 1.7.e+09 3.37e+05
U-233 8.720+07 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 5.174+06 0.004+00 1.99.+07 4.19e+0Q 3.05e405
U-235 8.00e+07 0.OOe+00 4.86e+06 0.OOe+00 1.97e+07 3.92e+08 3.87e+05
U-236 a.00e+01 0.00e+00 4.96e+06 0.00.+00 1.91e+07 4.00e+08 2.86e+05

_-____________________________________________________________________________

U-237
U-238
Np-2 37

2.94e+02
7.66e+07
1.25+10

0.OOe+OO
0.OOe+OO
E.00+09

7.82e+01
4.546+06
5.500+08

0.00+00
0.00e+00
0.00e+00

1.21e+03
1.74e+07
4.08e+09

8.16e+04 9.60e+04
3.66e,09 2.73e.05
4.18e+08 3.94.+05

Conversion.factora arp in units of mremlyr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES O1HER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Np-238 2.37e+03 5.76e+02 3.69e+Dl 0.00e+OO 2.180+02 8.16e+04 1.70e+05
Np-239 2.30e+02 2.03e+02 1.24e+01 0.00+00 7.00e+01 3.76e+04 1.19c+05
Pu-238 1.140+10 7.77e+09 5.52e+08 0.00e+00 2.37e+09 S.46e+09 3.62e+05

_______________________________________________________________________________

Pu-239 1.33-+10 8.56e+09 6.20e+09 0.00+00 2.64e+09 1.38e+09 3.30e+05
Pu-240 1.320+10 8.56e+09 6.19e+08 0.00.e00 2.63e+09 1.38e+09 3.37e+05
Pu-241 2.740+08 6.95o+07 1.03e+07 0.00e+00 4.74e+07 1.22e+06 6.92e+03

___-_________________________________________________________________________

Pu-242 1.22e+10 8.24e+09 5.97e+08 0.OOe+00 2.54e+09 1.32e+09 3.24e+05
Pu-244 1.430+10 9.44e+09 6.833+08 0.00e+00 2.91e+09 1.51e+09 4.82e+05
Am-241 1.34e+10 9.04.409 5.37e+08 O.00e+00 4.03e+09 4.95e+09 3.68a405

_______________________________________________________________________________

Am-242m 1.360t10 8.48e+09 5.38e+08 0.00e+00 4.01e+09 1.95e+08 4.63e+05
Am-243 1.34e+10 0.80e+09 5.260+08 0.00+00 3.90e409 4.60e408 4.32e+05
Cm-242 .1.78e+08 1.42e+08 7.87e+06 0.000+00 3.58e+07 3.14e+08 3.93e+05

_______________________________________________________________________________

Cm-243 8.80e+09 6.09e+09 3.69e+08 0.00e+00 1.72e+09 5.05e+08 3.87e+05
Cm-24d 6.70e+09 4.70e+09 2.810+08 0.00e+00 1.31e+09 4.85e+08 3.74e+05
Cm-245 1.390+10 9.12-+09 5.71a+08 0.00.+00 2.66e+09 4.68e+08 3.49e+05

_______________________________________________________________________________

Cm-246 1.38e+10 9.12e+09 5.70e+08 0.00.+00 2.66e+09 4.77e+08 3.43e+05
Cm-247 1.34e+10 0.96e.09 5.62e+08 0.00e+00 2.62e+09 4.68e+0B 4.50o+05
Cm-248 1.12e.11 7.41e+10 4.63e+09 0.OOe+00 2.16e+10 3.86e+09 7.27e+06

_______________________________________________________________________________

Cf-252 4.34*+09 0.00o00 1.86e+08 0.00e+00 0.00+OO 1.59e+09 1.42e+06

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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.000+00 7.25e+02 7.25e.02 7.25.402 7.25e+02 7.25e+02 7.25e+02
Be-l 2.22e+06 3.46e+05 5.67e+04 0.00e+00 0.006+00 3.07e+06 1.42e+05
C-14 2.60e+04 4.97e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03

_______________________________________________________________________________

N-13 6.92e+01 6.92e+01 6.92e+01 6.92e+01 6.92e+01 6.92e+01 6.92e+01
F-18 5.22e+03 0.00e+00 5.68e+02 0.00e+00 0.00e+00 0.00e+n4 3.11e+02
Na-22 1.41e+05 1.41e+05 1.41e+05 1.41e+05 1.41e+05 1.41e+05 1.41e+05

_______________________________________________________________________________

Na-24 1.39.+04 1.38et04 1.38e+04 1.38.+04 1.38e+04 1.38e+04 1.38e+04
P-32 1.89e+06 1.10e+05 7.l6e+04 0.00o+00 0.00e+00 0.00e+00 9.28e+04
Ca-41 3.24e+05 0.00e+00 3.50e+04 0.00e+00 0.00e+00 8.08e+08 2.42e+03

_______________________________________________________________________________

Sc-46 5.79e+05 1.13e+06 3.34e+05 0.00e+00 1.08et06 0.00e+00 2.38e.05
Cr-51 0.00e+00 0.00e+00 1.35e+02 7.50-+01 3.07&+01 2.10.404 3.00e+03
Mn-54 0.00e+00 5.11e+04 8.40e+03 0.00e+00 1.27e+04 1.98e+06 6.68e+04

________________________________________--_____________________________________

Mn-56 0.00e+00 1.70o+00 2.52e-01 0.00e+00 1.79e+00 1.52e+04 5.74e+04
Fe-55 3.34O+04 2.38e+04 5.54e+03 0.00e+00 0.00e+00 1.24e+05 6.39e+03
Fe-59 1.59e+04 3.70e+04 1.43e+04 0.00e+00 0.00e+00 1.53e+06 1.76e+05

___-__________________________________________________________________________

Co-57 0.00e+00 9.44e402 9.20e+02 0.00,+00 0.00e+00 5.86e+05 3.14e+04
Co-5B 0.00.400 2.07e+03 2.78e+03 0.00e+00 0.004*00 1.34e+06 9.52e+04
Co-60 0.00e+00 1.51e+04 1.98e+04 0.00e+00 0.00e+00 8.72e+06 2.59e+05

_______________________________________________________________________________

Ni-59 4.35eF04 1.62e+04 7.39e+03 0.00e+00 0.00ee00 1.13e+05 5.18e+03
Ni-63 5.80O+05 4.34e+04 1.98e+04 0.00e400 0.00e+00 3.07e+05 1.42e+04
NI-65 2.19e+00 2.93e-01 1.27e-01 0.00e+00 0.00e+00 9.36e+03 3.67e+04

_______________________________________________________________________________

Cu-64 0.00e+00 2.03e+00 8.48e-01 0.00e400 6.41e+00 1.11e+04 6.14e+04
Zn-65 3.96o404 1.34e+05 6.24e404 0.00e.00 0.64e+04 1.24ei06 4.66e+04
Zn-69 4.83.-02 9.20e-02 6.46e-03 0.00,+00 6.02e-02 1.58e+03 2.85e+02

_______________________________________________________________________________

zn-69m 1.15e401 2.71e+01 2.49e+00 0.000+00 1.65e+01 3.149+04 1.71e.05
9e-79 0.00e+00 4.34e+03 6.97e602 0.00e+00 6.50e+03 6.17e+05 2.82e+04
Er-82 0.00e+00 0.00e+00 1.82e+04 0.00e+00 0.00e+00 O.00e+00 '0.00e+00

Br-83 0.00e+00 0.00.+00 3.44e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e.00 0.00e+00 4.33e+02 0.00e+00 0.00e400 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00e+00 1.83e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00

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

UNT-005-014 RevIsIon 7 Attachment 7.6 (7 of 24)

78

I



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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e400 1.90e+05 8.40e+04 0.00e+00 0.00e+00 0.OOe+OO 1.77e+04
Rb-87 0.00+00 1.12o+05 3.66e404 0.00e+00 0.00e+00 0.000e00 2.44e+03
Rb-88 O.00e+00 5.46e+02 2.72e+02 O.OOe+0 0.OOe+00 0.OOe+00 2.92e-05

_______________________________________________________________________________

Rb-89 0.00e+00 3.52e+02 2.33e+02 0.00.400 0.00+00 0.00eOO 3.38e-07
Sr-39 4.34e+05 0.00e+00 1.25e+04 0.00e+00 0.00e+00 2.42e+06 3.71e+05
Sr-90 3.31e+07 O.OOe+00 6.66.+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.OOe+00 6.07e+04 2.59e+05
Sr-92 9.52e+00 0.00e+00 4.06e-01 0.00e+00 0.00e+00 2.74e+04 1.l9e+05
Y-90 2.98e+03 0.00e+00 B.00e+01 0.00e+00 0.00e+00 2.93e+05 5.59e+05

_______________________________________________________________________________

Y-91 6.61e+05 0.00e+00 1.77e+04 0.00e+00 0.00e+00 2.94e+06 4.09e+05
Y-91M 3.70e-01 0.00e+00 1.42e-02 0.00e+00 0.OOe+00 3.20e+03 3.02e+01
Y-92 1.47e+01 0.00.+00 4.29e-01 0.00e+00 0.0ce+OO 2.6ee+04 1.65e.05

____________________-__________________________________________________________

Y-93 1.35e+02 0.OOe+00 3.72e+00 0.OOe+00 O.OOe+00 8.32e+04 5.79e+05
Zr-93 5.46e+05 2.70e+04 1.47e+04 0.00e+00 9.23et04 2.94e+05 1.28.+04
Zr-95 1.46e+05 4.58e+04 3.15e+04 0.00e+00 6.74e+04 2.69e+06 1.49e+05

_______________________________________________________________________________

Zr-97 1.38e+02 2.72e+01 1.26e+01 0.00e+00 4.12e+01 1.30e+05 6.30e+05
Nb-93m 3.31e+05 1.090+05 2.73e+04 0.OOe+00 1.27e+05 4.29e+05 2.02e+04
Nb-95 1.860+04 1.03e+04 5.66e.03 0.00e+00 1.00o+04 7.51e+05 9.6.e+04

_______________________________________________________________________________

Nb-97 3.14e-01 7.?Ee-02 2.84e-02 0.00e+00 9.12e-02 3.93e+03 2.17e+03
Mo-93 0.00e+00 1.33e+04 3.62e402 0.OOeOO 4.05e+03 7.05e+05 3.19e+04
1o-99 0.004+00 1.69e+02 3.22e+01 0.00.+00 4.11e+02 1.54e+05 2.69e+05

_______________________________________________________________________________

Tc-101 5.92e-05 8.40e-05 8.24e-04 0.OOe+00 1.52e-03 6.67e+02 8.72e-07
Tc-99 3.589+02 5.26e+02 1.43e+02 0.OOe+00 6.69e+03 1.39e+06 6.39e+04
Tc-99m 1.38--03 3.96--03 4.99e-02 0.001e00 5.76e-02 1.15es03 6.13e+03

Ru-103 2.10e+03 0.00.+00 9.96.+02 0.00e+00 7.43e+03 7.83e+05 1.09a+05
Ru-105 1.12e+00 0.OOe+00 4.34e-01 0.00e+00 1.41e+00 1.82e+04 9.04e+04
Ru-106 9.84.+04 0.00e+00 1.24e+04 0.OOe+00 1.90e405 1.61e+07 9.60e+05

Rh-105 1.06.+01 7.58e+D0 4.99e+00 0.OOe+00 3.23e+01 3.27e+04 9.84e+04
Pd-107 0.00.+00 9.36e+02 6.71e+01 0.00e+00 7.51e+03 1.30e+05 5.99e+03
Pd-109 0.00e+00 5.25.400 1.33a+00 0.00e+00 2.69etO1 2.55e+04 1.57e+05

Conversion factors are in units of trxem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-i20z 1.38e+04 1.31e+04 7.99e+03 0.OOe+00 2.50e+04 6.75e+06 2.73e+05
Ag-lll 4.86e+D2 2.02e+02 1.01.402 0.00+00 6.54e+02 3.20e+05 2.40e+05
Cd-223m 0.00e+00 1.74e406 5.68e+04 0.00e+00 1.94e+06 2.87e+06 1.34e+05

_______________________________________________________________________________

Cd-115m 0.00e400 2.78e+05 9.12e+03 0.00e400 2.26e+05 2.42e+06 4.08t+05
Sn-123 3.45e+05 7.55e+03 1.12e404 6.04e+03 O.e000 3.97e+06 3.33e+05
Sn-125 1.33e+04 3.54e.02 7.99*+02 2.76e+02 0.00*+00 1.01e+06 5.83e'F05

Sn-126 1.74e+06 4.31e.04 6.59e+04 1.14e+04 0.00e+00 1.38e+07 1.34e+05
Sb-124 4.30e+04 7.94e102 1.68e+04 9.76e+01 0.00e+00 3.85e+06 3.98e+05
Sb-125 7.38e+04 8.08e+02 1.72e+04 7.04e+01 0.OOe+00 2.74e+06 9.92e+04

___________________________________________,___________________________________

Sb-126 4.95e+03 1.02e+02 1.78e+03 2.80e+01 0.00e+00 1.24e+06 4.81e+05
Sb-127 3.71e+02 7.94e+00 1.40e+02 4.17e+00 0.00e+00 2.65e+05 3.15e+05
T.-125m 4.88e+03 2.24e+03 6.67e+02 1.40e.03 0.OOe400 5.36e+05 7.50e+04

_______________________________________________________________________________

Te-127 2.01e400 9.12e-01 4.42e-01 1.42a400 7.28e+0D 1.12e+04 8.08e+04
To-127m 1.80e+04 8.16e+03 2.18e+03 4.38e+03 6.54e+04 1.66e.06 1.59e+05
Te-129 7.10e-02 3.38e-02 1.76e-02 5.18e-02 2.66e-01 3.30a+03 1.62e+03

______ ------------------------------------------------------------------------

Te-129m 1.39e+04 6.58e.03 2.25e+03 4.58e+03 5.19e+04 1.98e+06 4.05e+05
T.-131 1.58--02 9.32e-03 5.04e-03 1.24c-02 6.18e-02 2.34e+03 1.51e+01
Te-131m 9.84e+01 6.01.401 4.02e+01 7.25e+01 4.399+02 Z.3Be+05 6.21e+05

_______________________________________________________________________________

Te-132 3.60e+02 2.90.+02 2.19e+02 2.46e+02 1.95e+03 4.49e405 4.63e+05
T.-133m 8.08e-02 5.86e-02 4.57e-02 6.54e-02 4.06e-01 6.97e+03 9.84e+02
To-134 4.25e-02 3.48e-02 2.91e-02 3.57e-02 2.33e-01 5.40e+03 1.10e+01

_______________________________________________________________________________

1-129 2.82.+04 2.35e+04 3.92e+04 2.93e+07 4.21e+04 O.OOe+00 1.83e+03
1-130 6.24e+03 1.79e+04 7.17e+03 1.49e+06 2.75e+04 0.00e+00 9.12e+03
1-131 3.54e+04 4.91e+04 2.64e+04 1.46e+07 8.40e+04 0.00e+00 6.49e,03

1-132 1.59e+03 4.38e+03 1.58e+03 1.51e405 6.92e,03 0.00e*00 1.27e+03
I-133 1.22e404 2.05e+04 6.22e+03 2.92e+06 3.59e.04 0.00e+00 1.03e+04
1-134 8.88e+02 2.32e+03 8.40e+02 3.95e+04 3.66e+03 0.OOe+00 2.04e+01

_______________________________________________________________________________

I-135 3.70e+03 9.44e+03 3.49e+03 6.21e+05 1.49e.04 O.00e+00 6.95e.03
Cs-134 5.02e+05 1.13e+06 5.49e+05 0.00.e00 3.75e+05 1.46e+05 9.76e+03
Cs-134m 1.76.+02 3.48o+02 1.88e+02 0.00.e00 2.03e+02 3.65e.01 1.62e+02

Conversion factors are in units of mres/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Rj

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

Nuclide Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ca-135 1.66e+05 1.460+05 3.58e+04 0.00e+00 5.84e+04 2.16e+04 3.78e+03
Ca-136 5.15+04 1.94e+05 1.37e+05 0.OOe+O0 1.10e+05 1.78e+04 1.09e+04
Ca-137 6.70e+05 8.48e+05 3.11e+05 0.00e+00 3.04e+05 1.21e+05 B.48e+03

_______________________________________________________________________________

Cs-138 4.66e+02 8.56e+02 4.46e+02 0.00e+00 6.62e+02 7.870+01 2.70e-01
Ca-139 2.92e+02 4.10e+02 1.5.e+02 0.00+00 3.47e+02 3.89e+01 1.33e-13
Ba-139 1.34e+00 9.44e-04 3.90e-02 0.00e+00 8.88e-04 6.46e+03 6.45e+03

_______________________________________________________________________________

Ba-140 5.47e+04 6.70e+01 3.52e+03 0.00.+00 2.28e+01 2.039406 2.29e+05
Da-141 1.42*-01 1.06e-04 4.74e-03 0.OOe+O0 9.84e-05 3.29e+03 7.46e-04
Ba-142 3.700-02 3.70e-OS 2.27e-03 0.00e+00 3.14e-05 l.91e+03 4.79e-10

___________________-----______--_____________________________________________--

La-140 4.79e+02 2.36e+02 6.26e+01 0.00e+00 0.OOe+00 2.14e+05 4.87e+05
La-141 6.100+00 1.88e+00 3.10e-01 0.00.+00 0.00e+00 1.85e+04 1.23e+05
La-142 9.60e-01 4.25e-01 1.06e-01 0.00e+00 0.OOe+00 1.02e+04 1.20e+04

_______________________________________________________________________________

Ce-141 2.84e+04 1.90e+04 2.17e+03 0.OOe+00 8.B89+03 6.14e+05 1.26e+05
Ce-143 2.66e+02 1.94e+02 2.16e+01 0.00e+00 B.64e+01 1.30e+05 2.55ee05
Ce-144 4.890t06 2.02e+06 2.62e+05 0.00.400 1.21e+06 1.34e+07 8.64e+05

_______________________________________________________________________________

Pr-143 1.34e+04 5.31e+03 6.624+02 0.00+00 3.09e+03 4.93e+05 2.14e+05
Pr-144 4.30e-02 1.76e-02 2.1ee-03 0.00e+00 1.01e-02 1.75e+03 2.35e-04
Nd-147 7.86e+03 8.56e+03 5.13e+02 0.OOe+OO 5.02e+03 3.72e+05 1.62e+05

_______________________________________________________________________________

Pm-147 9.20e+05 8.80e+04 3.60e+04 0.00e+00 1.68e+05 9.12.+05 4.70.+04
Pm-148 4.35e+03 7.10e+02 3.589+02 0.00e+00 1.20e+03 5.22e+05 4.91e+05
Pa-148m 1.06e+05 2.69e+04 2.10e+04 0.00e+00 4.06e+04 2.56e406 3.28e+05

_________ ------------------------------- _-_-----------------------------______

Pm-149 3.93e+02 5.51.+0l 2.27e+01 0.OOe+00 1.05e+02 9.92e+04 2.23e+05
Pm-151 9.60e+01 1.59e.01 8.08e+00 0.OOe+OO 2.860+01 5.25e+04 1.82-+05
Sm-151 8.56.+05 1.68e+05 3.89e+04 O.OOe+00 1.82e+05 6.14e+05 2.82e+04

Sm-153 1.94e+02 1.61e+02 1.18e+01 0.00e+00 5.25e+01 5.69e+04 1.42c+05
Eu-152 2.37.+06 5.75e+05 5.04e+05 0.00.400 2.67e+06 4.01e+06 1.08e+05
Eu-154 7.54e+06 9.B4e+05 6.80e+05 0.00e+OO 4.35e+06 7.30e+06 2.67e+05

Eu-155 1.60e+06 1.57e+05 9.69e+04 0.OOe+00 6.12e+05 1.21e+07 4.78e+05
Eu-156 2.16e+04 1.62e+04 2.64e+03 0.00e+00 1.09e+04 1.10e406 3.65.405
Tb-160 2.43e+05 '0.00e+00 3.03e+04 0.00e+00 9.60e+04 2.38e+06 2.08e+05

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

Ri factor. for Teen age group by nuclide.
Waterford Staam Electric Station
Pathway : Gaseoua Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 3.52e+06 1.09e+06 7.90e+05 0.00e+00 1.60e+06 4.990+06 1.340+05
N-11 7.12e+01 2.30e+01 2.41e+00 0.00e+00 0.00+00 2.36e+04 2.15e+03
W-leS 2.22e+03 7.34e+02 7.78e+01 0.00e+00 0.00e+00 7.68e+05 9.12e+04

_______________________________________________________________________________

W-187 1.20e+01 9.76.+00 3.43e+00 0.00e+00 0.00e+00 4.74o+04 1.77e+05
Pb-210 2.47e+08 6.62e+07 8.56e+06 0.00+00 2.36e+08 3.62e+08 1.2Ee+04
Bi-210 2.64e+03 1.81e+04 1.51e+03 0.00e+00 2.19e+05 1.53e+07 2.55e+05

_______________________________________________________________________________

Po-210 4.540+06 9.76e+06 1.lOe+06 0.00e+00 3.37e+07 4.33e+08 3.56e+05
Ra-223 2.06e+06 3.14e+03 4.11e+05 0.00e+00 8.96e+04 3.51e+0B 2.43e+06
Ra-224 2.26.+05 5.42e+02 4.52e+04 0.00e+00 1.54et04 1.21e+08 2.63e+06

_______________________________________________________________________________

Ra-225 3.42e+06 4.03e+03 6.85e+05 0.OOe+00 1.lSe+05 4.03e+08 2.31.+06
Ra-226 1.06e+09 2.70et04 7.90e+08 0.OOe+OO 7.749+05 1.62e+09 2.49e+06
Ra-228 4.27e+08 1.390+04 4.70e+08 0.OOe+00 3.98e+05 2.22e+09 4.24e+05

_______________________________________________________________________________

Ac-225 4.B3e+06 6.60e+06 3.25e+05 0.OOe+O0 7.58e+05 3.05e+08 2.16e+06
Ac-227 1.99e+10 2.95o+09. 1.18e+09 0.00e+00 8.56e+08 3.33e+09 4.30e+05
Th-227 2.47e+06 4.45e+04 7.14.+04 0.OOe+00 2.54e+05 5.20e+08 2.866+06

_______________________________________________________________________________

Th-228 2.08e+09 3.50e+07 7.02.+07 0.OOe+00 1.96e+08 1.35e+10 2.96e+06
Th-229 1.23e+11 3.55e+09 2.05c+09 0.00e+00 1.74&+10 4.19e+10 4.10-+05
Th-230 1.87e+10 1.07e+09 5.19e+08 0.00e+00 5.24e+09 7.180+09 3.16e+05

Th-232 2.09e+10 9.12e+08 7.37e+06 0.00.+00 4.48e+09 6.88e+09 2.69e+05
Th-234 1.86e+04 1.08c+03 5.37e+02 0.00e+0 6.18e+03 2.61e+06 5.99e+05
Pa-231 4.26e+10 1.60e+09 1.66e+09 0.OOe+OO 8.96e+09 7.93e+08 3.77e+05

_______________________________________________________________________________

Pa-233 1.34e+04 2.59e+03 2.31et03 0.00e+00 9.76a+03 4.31.+05 8.00e+04
U-232 5.B5e+08 O.00e+00 4.18e+07 0.00e+00 6.35e+07 3.07e+09 3.57e+05
U-233 1.240+08 0.OOe+00 7.54e+06 0.00e+00 2.90e+07 7.34e+08 3.30e+05

U-234 1.18e+08 0.00+00 7.38e+06 0.00e+00 2.84e+07 7.19e+08 3.23e+05
U-235 1.14e+09 0.00a+00 6.94e+06 0.00e+00 2.67e+07 6.75e+08 4.10e+05
U-236 1.140+08 0.00e+00 7.09e+06 0.004+00 2.73e+07 6.90e+08 3.03e+05

U-237 4.20e+02 0.00+OO 1.12e+02 0.00e+00 1.73e+03 1.41e+05 1.03e+05
0-238 1.09.+08 0.004+00 6.48e+06 0.00e+00 2.50e+07 6.31e+08 2.90e+05
Np-237 1.31e+10 B.48e+09 5.77et08 0.00e+00 4.28e+09 7.19e.08 4.19.+05

Conversion factor. are in units of mrem/yr per uCi/cebic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

R1 factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release inhalation Pathway RI

Nucllde Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.38e+03 8.16e+02 5.27e+01 0.OOe+00 3.20e+02 1.40e+05 1.90e+05
Np-239 3.38e+02 2.88e+02 1.77e+01 0.00e+00 l.00e+02 6.49e+04 1.32e405
Pu-238 1.20s+10 B.24e+09 5.78e+08 0.00e+0O 2.48e+09 2.50e+09 3.83e+05

________________________________________________________________--_____________

Pu-239 1.38e+10 8.96e+09 6.44e+08 0.00+00 2.75e+09 2.34e+09 3.50e+05
Pu-240 1.38e+10 9.96e+09 6.43e+08 0.00e+00 2.74e+09 2.34e+09 3.57e+05
Pu-241 2.99e+08 7.65e+07 1.12e+07 0.00.+00 5.19e+07 2.09e+06 7.34e+03

_______________________________________________________________________________

Pu-242 1.28e.10 8.64e+09 6.20e+08 0.OOe+00 2.65e+09 2.26e+09 3.43e+05
Pu-244 1.50e+10 9.920+09 7.10e+08 0.OOe+00 3.03e+09 2.58e+09 5.11e+05
Am-241 1.42e+10 9.60e+09 5.68e+09 0.00+00 4.26e+09 8.40e+08 3.90e+05

Am-242m 1.43e+10 9.04e+09 5.72e+08 0.OOe+00 4.24e+09 3.37e.09 4.91e+05
Am-243 1.42e+10 9.36e+09 5.56e+08 0.00+00 4.17e+09 7.93e+08 4.58e+05
Cm-242 2.54e+08 2.01e+08 1.13-407 0.00O+00 5.12c+07 5.41c+08 4.17e+05

_______________________________________________________________________________

Cm-243 9.52e+09. 6.64.+09 4.00e+08 0.000+00 1.87e+09 8.72e+08 4.10e+05
Cm-244 7.35e+09 5.22e+09 3.10e+08 0.00e+00 1.45e+09 8.409+08 3.97e+05
CQ-245 1.46e+10 9.76e+09 6.02e+08 0.00e+00 2.82e+09 8.0Re+08 3.70e.05

Cm-246 1.45e+10 9.76e.09 6.02e+08 0.00e+00 2.81e+09 8.24e+08 3.63e+05
Cm-247 1.42e+10 9.52e+09 5.93e+08 0.00e+00 2.77c+09 8.08e+08 4.78e+05
Cn-248 1.18e+11 7.96.410 4.89.+09 0.00e+00 2.28e+10 6.66e+09 7.70ee06

Cf-252 5.730+09 0.00e+00 2.46e+08 0.00e+00 0.OOe+00 2.74e+09 1.51e+06

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

RI factors for Child age group by nuclide.
Waterford Steam Zlectric Station
Pathway : Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 6.40e.02 6.40e+02 6.40e+02 6.40e+02 6.40e+02 6.40c+02
Be-b0 3.12e+06 3.64e+05 7.84e+04 0.00e+00 0.00e+00 2.74*+06 6.36e+04

* C-14 3.590+04 6.73e+03 6.73e+03 6.73O+03 6.73et03 6.73e+03 6.73e+03

N-13 e.62*+01 8.62e+01 8.62e+01 9.62e+0l 0.62e+01 8.62e+01 8.62e+01
F-la 6.96et03 0.00e+00 6.84e+02 0.00e+00 O.00e+00 0.00e+00 1.25e+03
Na-22 1.63e+05 1.63e+05 1.63e405 1.63e+05 1.63e+05 1.63e+05 1.63e+05

_______________________________________________________________________________

Na-24 1.61e+04 1.61e+04 1.61e+04 1.61-+04 1.61e+04 1.61e+04 1.61e+04
P-32 2.60e+06 1.14e+05 9.68e+04 0.00.+00 0.00e+00 0.00e+00 4.22e+04
Ca-41 2.61e+05 0.00e+00 2.85e+04 0.00e+00 O.OOe+00 2.67e+08 1.09e+03

_______________________________________________________________________________

Sc-46 7.29e+05 9.99e+05 3.85e+05 0.00e+00 8.84e+05 0.00e+00 9.06e+04
Cr-51 0.00e+00 0.00e+00 1.54e+02 8.55e+01 2.43e+01 1.70o+04 1.09e+03
Mn-54 0.00e+00 4.29e+04 9.51e+03 0.00e+00 1.00e+04 1.58e+06 2.29e+04

_______________________________________________________________________________-

Hn-56 0.00e+00 1.66e+00 3.12e-01 0.00e+00 1.67e+00 1.31e+04 1.23e+05
Fe-55 4.74e+04 2.52e+04 7.77e+03 0.00e+00 0.00e+00 1.11e+05 2.87e+03
re-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 O.00e+00 5.07e+05 1.32e+04
Co-58 0.00e+00 1.77e+03 3.16e+03 0.00e+00 0.OOe+00 l.11e+06 3.44e+04
Co-60 0.00e.00 1.31e+04 2.26e+04 0.00e+00 0.O0e+00 7.07e+06 9.62e+04

_______________________________________________________________________________

Ni-59 6.14e+04 1.73e.04 1.05e+04 0.00e+00 0.00e+00 1.01e+05 2.33e.03
N1-63 8.21e+05 4.62e+04 2.80e+04 0.00e+00 0.00e+00 2.75e+05 6.33e+03
N1-65 2.99e+00 2.96e-01 1.64e-01 0.00e+00 0.00e+00 8.18e+03 B.40e+04

_______________________________________________________________________________

Cu-64 0.00e+00 1.99e+00 1.07e+00 0.00e+00 6.03e+00 9.5Be+03 3.67e+04
Zn-65 4.26e+04 1.13e+05 7.03e+04 0.00e+00 7.14e+04 9.95e+05 1.63c+04
Zn-69 6.70e-02 9.66e-02 8.92e-03 0.008+00 5.85e-02 1.42e+03 1.02.+04

________________________________-______________________________________________

Zn-69m 1.59e+01 2.69-+01 3.19e+OO 0.00.e00 1.56-t01 2.72e+04 1.00e+05
Se-79 0.00e+00 4.55e+03 9.62e+02 0.00e+00 6.33e403 5.51e+05 1.27e+04
Br-92 0.00e+00 0.00e+00 2.09e+04 0.00e+00 0.00e+00 0.OOe+00 0.00e+00

_______________________________________________________________________________

Br-93 0.00e+00 0.00e+00 4.74e+02 0.00e+00 0.OOe+00 0.OOet0O O.00e+00
Br-84 0.00e+00 0.00e+00 5.48e+02 O.nOe+00 0.00e+00 0.00+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 mremnyr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

R1 factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway: Gaaooua Release Inhalation Pathway Ri

Ruclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Rb-B6 0.00e+00 1.98e+05 1.14e+05 0.00e+00 0.OOe+0O 0.00e+00 7.99o+03
Rb-87 0.OOe+OO 1.17e+05 5.07e+04 0.OOe+OO 0.000+00 0.00e+00 1.lOe+03
Rb-8E 0.OOe+00 5.62e+02 3.66e+02 0.00e+00 0.00e+00 O.OOe4OO 1.72e+01

_______________________________________________________________________________

Rb-89 0.Oe+00 3.45e+02 2.90e+02 0.OOe+00 0.00+00 0.00e+00 1.99e+00
Sr-89 5.990+05 0.00e+00 1.72e+04 0.OOe+00 0.00-+00 2.16.+06 1.67e+05
Sr-90 3.05*+07 0.00e+00 7.66e+05 0.OOe+00 0.00.+00 1.48e+07 3.43e+05

______________________________-----______-____________________________________-

Sr-91 1.21e+02 0.00efOO 4.59e+00 0.OOe+00 0.OOe+00 b.33e+04 1.74e+05
Sr-92 1.31e+01 0.00e+00 5.25e-01 0.00e+00 0.00e+00 2.40e+04 2.42e+05
Y-90 4.110+03 0.OOe+00 1.11e+02 0.00e+00 0.OOe+O0 2.62e+05 2.68e+05

Y-91 9.14e+05 0.OOo+00 2.44e+04 0.00+00 0.00e+00 2.63e+06 1.S4e+05
Y-91m 5.07e-01 0.OOe+00 1.84e-02 0.OOe+00 0.006+00 2.91e+03 1.72e+03
Y-92 2.03e+01 0.00e+00 5.8e-01 O0.00e400 0.OOe+00 2.39e+04 2.39e+05

_______________________________________________________________________________

Y-93 1.E6e+02 0.OOe+0O 5.21e+00 0.00e+00 0.00e+00 7.44e+04 3.88e+05
Zr-93 7.66e+05 2.89e+04 2.05e+04 0.00e+00 1.1le-05 2.63e+05 5.44e+03
Zr-95 l.90e+05 4.18e+04 3.70e+04 0.00e+00 5.96e+04 2.23e+06 6.11e+04

_______________________________________________________________________________

Zr-97 1.86e402 2.72e+01 1.60e+01 0.00e+00 3.E8e+01 1.13e+05 3.51e+05
Nb-93m 4.70e+05 1.17e+05 3.85e+04 0.00e+OO 1.27e+05 3.05e+05 9.06e+03
Nb-95 2.35e+04 9.1Ee+03 6.55e+03 0.00e+00 8.62e+03 6.14e+05 3.70e+0t

_______________________________________________________________________________

Nb-97 4.29e-01 7.70e-02 3.600-02 0.OOe+00 8.55e-02 3.42e+03 2.78e+04
Mo-93 0.00+00 1.39e+04 5.00e+02 0.00e+00 3.92e+03 6.29e+05 1.40e+04
Mo-99 0.00e+00 1.72a+02 4.26e+01 0.00+00 3.92e+02 1.35e+05 1.27e+05

Tc-101 8.100-05 8.51e-05 1.08e-03 0.00+00 1.45e-03 5.85e+02 1.63e+01
Tc-99 4.96e+02 5.51e+02 1.98e+02 0.00O+00 6.489+03 1.25e+06 2.87e+04
Tc-99m 1.78e-03 3.48e-03 5.77e-02 O.OOe+00 5.07e-02 9.51e+02 4.81e+03

__________________________-____________________________________________________

Ru-103 2.79.403 0.00e+00 1.07e+03 0.00e+00 7.03e+03 6.62e+05 4.48e+04
Ru-105 1.53e+00 0.00+00 5.55e-Ol 0.00e+00 1.34e+00 1.59e+04 9.95e+04
Ru-106 1.36e.05 0.00e+00 1.69e+04 0.00e+00 1.84e+05 1.43o+07 4.29a+05

Rh-105 1.45e+01 7.77e+00 6.62e+00 0.00+00 3.10e+01 2.89e+04 4.92e+04
Pd-107 0.000+00 9.80e+02 9.29.+01 0.006+OO 7.29e003 1.17e+05 2.69e+03
Pd-109 0.00e+00 5.48e+00 1.83e+00 0.00e+00 2.61e+01 2.28E+04 9.58e+04

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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung C1-LLI

Ag-1r0 1.69-+04 1.14.404 9.14e+03 0.00e+00 2.12et04 5.40etO6 1.00e+05
Ag-111 6.70e+02 2.10e+02 1.39e+02 0.OOo+00 6.33e+02 2.86e+05 1.10e+05
Cd-113m 0.00+00 1.82e+06 7.64e+04 0.OOe+00 1.90e+06 2.57e+06 6.03e+04

_______________________________________________________________________________

Cd-115m 0.00e+OO 2.92e+05 1.25e+04 0.OOe+00 2.19e+05 2.17e+06 1.84e+05
Sn-123 4.77e+05 7.92e+03 1.55e+04 8.40*+03 0.00.+00 3.55e+06 1.SOe+05
Sn-125 1.B3e+04 3.69e+02 1.09e+03 3.81e+02 0.00e+00 8.99e+05 2.65e+05

…______________________________________________________________________________

Sn-126 2.31e+06 3.95e+04 8.73e+04 1.050+04 0.Oe+00 1.12e.07 6.03e+04
Sb-124 5.74e+04 7.40e+02 2.00e+04 1.26e+02 0.00e+00 3.24e+06 1.64e+05
Sb-125 9.84e+04 7.58e+02 2.07e+04 9.10oe+01 0.00e+00 2.32e+06 4.03.404

_______________________________________________________________________________

Sb-126 6.36e+03 9.69e+01 2.29e+03 3.70e+01 0.00e+00 1.06e+06 2.10e+05
Sb-127 5.03e+02 7.73e+00 1.74e+02 5.59e+00 0.00e+00 2.28E+05 1.41e+05
Te-125m 6.73-+03 2.33e+03 9.14e+02 2.92e+03 0.00e+OO 4.77e+05 3.38e+04

…______________________________________________________________________________

TS-127 2.77e+00 *9.51e-01 6.10e-01 1.96e+00 7.07e+00 1.OOe+04 5.62e+04
T--127m 2.49-+04 8.55e+03 3.02e+03 6.07e+03 6.36e+04 1.48e+06 7.14e+04
To-129 9.77e-02 3.50e-02 2.38e-02 7.14c-02 2.57e-01 2.93e+03 2.55e+04

…______________________________________________________________________________

To-129m 1.92e+04 6.84e+03 3.04e+03 6.33e+03 5.03e+04 1.76e+06 1.82e+05
Te-131 2.17e-02 8.44e-03 6.59e-03 1.70e-02 5.80e-02 2.05e403 1.33ei03
Te-131m 1.34e+02 5.92e+01 5.07e+01 9.77e+01 4.00e+02 2.06e+05 3.08e+05

----------------------------------------------------------- __----------------__

Te-132 4.810+02 2.72e+02 2.63e+02 3.17e+02 1.77e+03 3.77e+05 1.38e+05
Te-133m 1.08e-Ol 5.59e-02 5.55e-02 8.58e-02 3.74.-01 5.92e+03 1.76e+04
Te-134 5.66e-02 3.26e-02 3.48e-02 4.59e-02 2.11e-01 4.55e+03 1.80e.03

_________________-_____________________________________________________________

1-129 3.88e+04 2.37e+04 2.11e+04 1.58e+07 4.00e+04 0.00e+00 7.96e+02
1-130 6.19e+03 1.64e+04 8.44e+03 1.85e+06 2.45e.04 0.00e+00 5.11e+03
I-131 4.81Q+04 4.81e+04 2.73e+04 1.62e+07 7.88e+04 0.00e+00 2.84e+03

_______________________________________________________________________________

1-13Z 2.12e+03 4.07e+03 1.88e+03 l.94e+05 6.25e+03 0.OOe+0O 3.20e+03
r-133 1.C6e+04 2.03e+04 7.70e+03 3.85e+06 3.39e+04 0.OOe+O0 5.48e+03
1-134 1.17e+03 2.160+03 9.95e+02 5.07e+04 3.30e+03 0.00e+00 9.55e+02

1-135 4.92e+03 8.73e+03 4.14e+03 7.92e+05 1.34e+04 0.00e+OO 4.44e+03
Ca-134 6.51e+05 1.0,e+06 2.25e+05 0.00c+00 3.30e+05 1.21e+05 3.85e+03
Cu-134m 2.34e+02 3.30e+02 2.26e+02 0.00.+00 1.83e+02 3.09e+01 2.93e+02

Conversion factors are in units of mremnyr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCUDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung Gr-LLI

Ca-135 2.31e+05 1.53-+05 1.65e.04 0.OOe+00 5.66ei14 1.93e+04 E.03e+02
Ca-136 6.51e+04 1.71e+05 1.16et05 0.0Oe+00 9.559+04 1.45e+04 4.18e+03
Cs-137 9.06e+05 8.25e+05 1.28e+05 0.00e+00 2.82e+05 1.04e+05 3.62e+03

_______________________________________________________________________________

Ca-130 6.33e+02 6.40e+02 5.55e+02 0.00e+00 6.22e+02 6.81e+01 2.70e+02
Cs-139 4.03e402 4.26e+02 2.15e+02 0.00e+00 3.36e+02 3.46e+01 2.68e-02
La-139 1.84e+00 9.84e-04 5.36e-02 0.00e+00 B.62e-04 5.77e+03 5.77e+04

_______________________________________________________________________________

Ba-140 7.40*+04 6.49.+01 4.33e+03 0.00e+00 2.11e+01 1.74e+06 1.02e+05
Ba-141 1.96e-01 1.090-04 6.36e-03 0.00a+0O 9.47e-05 2.92e+03 2.75e+02
Ba-142 5.00e-02 3.60C-05 2.79e-03 0.OOe+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 9.44e+00 1.96e+00 4.26e-Ol 0.OOe+OO 0.00e+00 1.66e+04 1.62et05
La-142 1.30e+00 4.11e-01 1.29e-01 0.00.+00 0.00e400 8.70e+03 7.59e+04

Ce-141 3.92e+04 1.95e+04 2.90e+03 0.OOe+00 8.55e+03 5.44e+05 5.66e+04
Ce-143 3.66e+02 l.99e+02 2.87e+01 0.OOe+OQ 8.36e+01 1.15e+05 1.27e+05
Ce-144 6.77e+06 2.12et06 3.61e+05 0.OOe+00 1.17e+06 1.20e+07 3.88e+05

_______________________________________________________________________________

Pr-143 1.85e+04 5.55e+03 9.14e+02 0.00e+00 3.00e+03 4.33e.05 9.73e+04
Pr-144 5.96e-02 1.85e-02 3.00e-03 0.00e+00 9.77e-03 1.57e+03 1.97e+02
Nd-147 1.08e+04 Q.73e+03 6.81e+02 0.00e+O0 4.81e403 3.28e+05 e.21e+04

pm-147 1.30e+06 9.32e+04 5.03e+04 0.00+00 1.65e+05 8.14e+05 2.11e+04
Pm-148 5.96e+03 7.18e+02 4.62e+02 0.00e+00 1.22e+03 4.59e+05 2.22e+05
PM-140m 1.22et05 2.42e+04 2.42e+04 0.00e+00 3.609+04 2.12e+06 1.32e05

Pm-149 5.44e+02 5.17e+01 3.13e+01 0.00e+00 1.02e+02 8.88e+04 1.08e+05
Pm-151 1.32e+02 1.60e401 l.04e+01 0.OO+00 2.72.+01 4.59et04 9.25e+04
Sm-151 1.16et06 1.76e+05 5.Sle+04 O.Oe+00 1.81e+05 5.48e+05 1.27e+04

Sm-153 2.6ce+02 1.67e+02 1.61e+01 0.OOe+00 5.07.401 5.07e.04 6.92o+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 0.004+00 4.03e+06 6.14e+06 1.10.e05

Eu-155 2.07e+06 1.50e+05 1.180+05 0.OOo+00 5.59e+05 1.03e+06 1.99e+05
Eu-156 2.92e+04 1.57e+04 3.24e+03 0.OOe+00 1.01e+04 9.40e+05 1.57e+05
Th-160 2.80e+05 0.00.e00 3.58e+04 0.00e+00 8.58e+04 1.98e+06 8.44e+04

Conversion factors are in units of mrem/yr per uci/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 4.96e+06 1.04e+06 S.77e+05 O.OOeO 1.48e+06 4.18e+06 6.03e+04
W-181 9.84e+01 2.41e+01 3.33e+00 O.OOe4OO 0.00e+00 2.11e.04 9.66e+02
W-185 3.07e+03 7.70e+02 1.09et02 0.OOo+OO 0.00e+00 6.88e+05 4.11e+04

W-187 1.63e+01 9.66.+00 4.33e400 0.00e+00 0.00e+00 4.11eO+4 9.10e+04
Pb-210 2.97e+08 6.84e+07 1.18e+07 O.00e+00 2.33e+08 3.23e+08 5.74e+03
Bi-210 3.64e+03 1.B9e+04 2.09e+03 0.00e+00 2.13e+05 1.37e+07 l.19e+05

_______________________________________________________________________________

Po-21D 6.29e+06 1.02e+07 l.51e+06 0.00e+00 3.27e+07 3.88e+08 1.60e+05
Ra-223 2.85e+06 3.29e+03 5.70e+05 0.OOe+00 8.73e+04 3.14e+05 1.lle+06
Ra-224 3.12-+05 5.669+02 6.25e+04 0.00e+OO l.50e+04 1.08e+08 1.24e+06

_______________________________________________________________________________

Ra-225 4.74e+06 4.22e+03 9.47e+05 0.OOe+O0 1.12e+05 3.60e+08 1.05o+06
Ra-226 8.66e+08 2.83e+04 7.10e+08 0.OOe+00 7.51e+05 1.44e+09 1.12e.06
Ra-228 5.51e+08 1.46e+04 6.22e+08 0.00e+00 3.85e+05 1.99e+09 1.90e+05

_______________________________________________________________________________

Ac-225 6.70e+06 6.92e+06 4.48Q+05 0.00.e00 7.36e+05 2.73e+08 9.8Be+OS
Ac-227 1.84e+10 2.98e+09 1.14e409 0.00+00 6.55e+08 2.97e+09 1.93e+05
Th-227 3.42e+06 4.66.+04 9.08.e04 0.00.400 '2.47e+05 4.66e+08 1.29ee06

_______________________________________________________________________________

Th-228 2.98e+09 3.B5e+07 1.0le+08 0.00+00 2.00e+08 1.24Q+10 1.33e+06
Th-229 8.07e+10 2.12e+09 1.34e+09 0.00e+00 1.0e+10 4.OOe+10 1.85e+05
Th-230 1,22e+10 6.40e+08 3.40e+08 0.00e+O 3.15e+09 6.84e+09 1.42e+05

_______________________________________________________________________________

Th-232 1.36e+10 5.44e+09 4.74.406 0.00.+00 2.69e+09 6.55e+09 1.21e+05
Th-234 2.57e+04 1.14e+03 7.40e+02 0.00+00 5.99e+03 2.33e+06 2.71e+05
Pa-231 3.19e+10 1.06e4-09 1.27e+09 0.00e400 5.77e+09 7.10e+08 1.69e+05

_______________________________________________________________________________

Pa-233 1.53e+04 2.400+03 2.68e+03 0.00.+00 8.81e+03 3.61a+05 3.31a+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 O.O.e+00 2.B2e+07 6.55e+08 1.49e+05

U-234 1.65e+08 0.00e+00 1.02e+07 O.0.e+00 2.76e+07 6.44e+08 1.45e+05
U-235 1.58e+08 0.00e+00 9.59e+06 0.00e00 2.59e+07 6.03e+08 1.84et05
U-236 1.58e+08 0.00e+00 9.80et06 0.00e+00 2.65e407 6.18e+08 1.36e+05

U-237 5.81e+02 0.00e+00 1.54e+02 0.00e+00 1.68e+03 1.26e+05 4.77e404
U-236 1.51e+0B 0.00e+00 9.95,+06 0.00e+00 2.42.+07 5.66e+08 1.30e+05
Np-237 1.01e+10 5.99e+09 4.40*+08 0.OO0e+0 2.74e+09 6.44e+08 1.87e+05

Conversion factors are in units of m-rem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung Gl-LLI

Np-239 4.66e403 8.51e+02 7.29e+0l 0.00e+00 3.02e+02 1.25e+05 9.25e+04
Np-239 4.66e+02 3.01e+02 2.35e+01 0.00*400 9.73e+01 5.81e+04 6.40.e04
Pu-238 9.44e+09 5.92e+09 4.48e+08 0.OOe+OO 1.65e+09 2.25e+09 1.72e+05

_______________________________________________________________________________

Pu-239 1.03e+10 6.22e+09 4.74e+08 0.OOe+00 1.77e+09 2.12e+09 l.57e#05
Pu-240 1.03e+10 6.22e+09 4.70e+08 0.00.e00 1.76e+09 2.11e+09 1.60e+05
Pu-241 2.94e+08 6.48e+07 1.08e+07 0.00e+00 4.07e+07 1.87e+06 3.29e+03

_______________________________________________________________________________

Pu-242 9.58e+09 5.99e+09 4.55e+08 0.00e+00 1.700+09 2.040+09 1.54e+05
Pu-244 1.12e+10 6.84e+09 5.22e+08 0.0Oe+0O 1.95e+09 2.33e+09 2.29e+05
Am-241 1.10e+10 6.812+09 4.59e+08 0.00e+00 2.82e+09 7.47e+08 1.75e+05

_______________________________________________________________________________

Am-242m 1.14e+10 6.51e+09 4.70e+08 0.00e+00 2.85e+09 3.01e+06 2.21a+05
Am-243 1.09e+10 6.59e+09 4.44e+08 0.OOe+00 2.75e+09 7.10e+06 2.05e*05
Cm-242 3.51e+08 2.10e+08 1.55e+07 0.00e+00 4.96e+07 4.85e+08 1.87e+05

_______________________________________________________________________________

Cm-243 8.58e+09 5.25e+09 3.68e+08 0.00e+00 1.38e+09 7.77e+08 1.84e+05
Cm-244 7.18e+09 4.37e+09 3.07e+08 0.00e+00 1.13e+09 7.47e+08 1.78e+05
Cm-245 1.13e+10 6.81e+09 4.74e+08 0.00e+00 1.86e+09 7.22e+08 1.66e+05

Cm-246 1.12e+10 6.81e+09 4.74e+08 0.00+00 1.66e+09 7.36e+06 1.63.+05
Cm-247 1.09o+10 6.73e009 4.66.+08 0.004+00 1.93e+09 7.22e+08 2.15e+05
Cm-248 9.06e+10 5.55e+10 3.85e+09 0.OOe+00 1.51e+10 5.96e+09 3.46e+06

_________8._7__0___0______0_______________________0_00._____2_4____0___________
Cf-2S2 8.07e+09 O.O0e+OO 3.45e+08 OO0e+OO 0.009+00 2.45e+09 6.81e+05

Conversion factor, are in units of arem/yr per uCi/cubic neter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factora for Snfant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 3.68.402 3.60e+02 3.68e+02 3.68e+02 3.68et0Z 3.68et02
Be-lo 1.33e+06 1.75tO05 3.71e+04 0.00+00 0.00e+00 2.09e+06 2.42e+04
C-14 2.65*+04 5.31e+03 5.31e+03 5.31et03 5.31e+03 5.31e+03 5.31e+03

_______________________________________________________________________________

N-13 6.150+01 6.15e+01 6.15e+01 6.15e+01 6.15e+01 6.15e+01 6.15e+01
F-la 5.49e+03 0.00-+00 4.669+02 0.00e+00 0.00e+00 0.OOe+00 8.54e+02
Na-22 1.03-005 1.03.405 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05

_______________________________________________________________________________

Na-24 1.060+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04 1.06e+04
P-32 2.03e+06 1.12e+05 7.74e+04 0.OOe+00 0.OOe+00 0.00+00 1.61e+04
Ca-41 1.050+05 0.00e+00 1.14e+04 0.00+0O 0.00e+00 9.72e,07 4.14e+02

_______________________________________________________________________________

Sc-46 5.25e.05 7.57e+05 2.37e+05 0.00e+00 4.98e+05 0.00e+00 3.07e+04
Cr-51 0.00o+00 0.00e+00 8.95e+01 5.75e+01 1.32e+01 1.28e+04 3.57e+02
Mn-S 0.00e+00 2.53e+04 4.98e+03 0.00e+00 4.98e+03 l.O0+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+OO 0.00e+00 8.69.+04 1.09e+03
Fe-59 1.36e+04 2.35e+04 9.48e+03 0.00e+00 0.00e+00 1.01e+06 2.48e+04

_______________________________________________________________________________

Co-57 0.00+00 6.51e+02 6.41e402 0.00e+00 0.00e+00 3.799+05 4.86e+03
Co-58 0.00+00 1.22e+03 1.82e+03 0.00e+OO 0.00e+00 7.77e+05 1.11e+04
Co-60 0.00+00 8.02e+03 1.18e+04 0.00e+00 0.00e+00 4.51e+06 3.19e+04

_______________________________________________________________________________

N1-59 2.53e+04 7.62e+03 4.34e+03 0.00e+00 0.00e+00 7.67e+04 8.88e+02
Ni-63 3.39e+05 2.04e+04 1.16e+04 0.00e+00 0.00+0O 2.09e+05 2.42e+03
Ni-65 2.39e+00 2.84e-01 1.23e-01 0.OOe+00 0.OOe+0O 8.12e+03 5.Ole+04

Cu-64 0.00e+00 1.88e+00 7.74.-01 0.00e+00 3.980+00 9.30e+03 1.50.+04
Zn-65 1.93e+04 6.26.+04 3.11e+04 0.004+00 3.25e+04 6.47e+05 5.14e+04
Zn-69 5.39e-02 9.67e-02 7.18e-03 0.OOe+00 4.02e-02 1.47e+03 1.32e+04

_______________________________________________________________________________

Zn-69M 1.260+01 2.58e+01 2.34e+00 0.00e+00 1.04e+01 2.67e+04 4.09e+04
Be-79 0.OOo+00 3.15e+03 5.88e+02 0.OOe+00 3.46e+03 4.19e+05 4.84e403
Br-82 0.000+00 0.00e+00 1.33e+04 0.00e+00 0.00o0oe 0.OOe+00 0.OOe+OO

…______________________________________________________________________________
Br-83 0.00+00 0.00+00 3.81et02 0.00e+00 0.00O+00 0.00e+00 0.00+00
Br-84 0.00-+00 0.00e+00 4.00.e02 0.00,e00 0.00e+00 0.OOe+00 0.OOe+00
Br-85 0.00+00 0.00,e00 2.04e+01 0.00e+00 0.00.e00 0.00e+00 0.OOe+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, Rj

R1 factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Relsaae Inhalation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00.+O0 1.90e+05 8.82e+04 O.00e+00 0.OOe+0O 0.OOei00 3.04e+03
Rb-87 O.Oe+00 9.95H+04 3.7De+04 0.00e+D00 .OOe+OO 0.OOe+0O 4.19e+02
Rb-88 0.00o+00 5.57e+02 2.87e+02 0.00+OO 0.00e+00 0.00.+00 3.39e+02

______-_________________-____________________________________________________--

Rb-89 0.00e+00 3.21e+02 2.06e+02 0.00e+00 0.00e+00 0.OOe+00 6.82e+01
Sr-89 3.98e+05 0.00e+00 1.14e+04 0.004O00 0.00.a00 2.03e+06 6.40e+04
Sr-9D 1.55e+07 0.OOe+00 3.12e+05 0.00+00 0.OOe+00 1.12e+07 1.31e+05

Sr-91 9.56e+01 0.00e+00 3.46e+00 0.00+00 0.00e+00 5.26e+04 7.34e+04
Sr-92 1.05e+01 0.00+00 3.91e-01 0.00e+00 0.00e+00 2.38e+04 1.400+05
Y-90 3.290+03 0.00+00 8.82e+01 0.00e+00 0.OOe+00 2.69e+05 1.04e+05

_________________________-__________________________-__________________________

Y-91 5.8.e+05 0.00e+00 1.57-+04 0.OOe+00 0.00e00 2.45e+06 7.03e+04
Y-91M 4.07e-01 0.00e+00 1.39e-02 0.00e+00 0.OOe+00 2.790+03 2.35e+03
Y-92 1.64e+01 0.00e+00 4.610-O1 0.00e+00 0.OOe+00 2.45e+04 1.Zle+05

_______________________________________________________________________________

Y-93 1.50e+02 0.00e+00 4.07e.00 0.OOe+00 0.00e+00 7.64e+04 1.67e+05
Zr-93 3.14e+05 1.33e+04 8.65e+03 0.00e+00 4.47e+04 1.92.+05 2.07a+03
Zr-95 1.15e+05 2.79e+04 2.03e+04 0.00e+00 3.11e+04 1.75e+06 2.17e+04

_______________________________________________________________________________

Zr-97 1.50e+02 2.56e+01 1.170+01 0.00e+00 2.59e+01 1.10e+05 1.40e+05
Nb-93m 1.93e+05 5.03e+04 1.61e+04 0.00e+00 5.159+04 2.93e+05 3.46e+03
Nb-95 1.57e+04 6.43e+03 3.78e+03 0.00e+00 4.72e+03 4.79e+05 1.27e+04

Nb-97 3.42e-0 7.29e-02 2.63e-02 0.00e+00 5.70e-U2 3.32e+03 2.69e+04
Mo-93 O.OOe+00 9.04e+03 3.11e+02 0.004+00 2.16e+03 4.76e+05 5.26e+03
Mo-99 0.00e+OO 1.65e+02 3.23e+01 0.006+00 2.65e+02 1.35et05 4.87e+04

_______________________________________________________________________________

Tc-101 6.51e-05 8.23e-OS 8.12.-04 0.00e+00 9.79e-04 S.84e+02 8.44e+02
Tc-99 2.93e+02 3.75e+02 1.24e+02 0.00e+00 3.49e+03 9.48e405 1.09u+04
Tc-99m 1.40e-03 2.88e-03 3.72e-02 0.00e+00 3.11e-02 8.l1e+02 2.03e+03

Ru-103 2.02e+03 0.00+00 6.79e+02 0.00e+00 4.24e+03 5.52e+05 1.61e+04
Ru-105 1.22e+00 0.00e+00 4.10e-01 0.00.+00 8.99e-01 1.57e+04 4.84e+04
Ru-106 8.68e+04 0.00e+00 1.09e+04 0.00e+00 1.07e+05 1.16.+07 1.64a+05

…_____________ -…_ _ - ----------------------------------------------------------

Rh-105 1.16e+01 7.57e+00 5.08e+00 0.OOe+00 2.10e+01 2.91e+04 1.92-+04
Pd-107 0.00.+00 6.89e+02 5.75+01 0.00e+00 3.85c+03 8.8.e+04 1.03e+03
Pd-109 0.00e+00 5.49e+00 1.47.+00 0.00e+00 1.79e+01 2.35e+04 3.99e+04

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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110M 9.98e+03 7.22e+03 5.00*+03 0.00+00 1.09.+04 3.67e+06 3.30e+04
Ag-111 5.25e+02 2.03e+02 1.08e+02 0.0000 4.27e+02 2.88e+05 4.23e+04
Cd-113m 0.00e+00 9.34e+05 3.70e+04 0.00+00 8.12e+05 1.96e+06 2.31e+04

_______________________________________________________________________________

Cd-115m 0.00o+00 2.42e+05 8.67e+03 0.00e+00 1.32e+05 2.06e.06 7.03e+04
Sn-123 2.93e+05 5.89e+03 1.02e+04 5.98e+03 0.00e+00 3.11e+06 5.71e+04
Sn-125 1.41e404 3.51e+02 8.40c+02 3.46e+02 0.OOe+00 9.00e+05 1.02e+05

Sn-126 1.16¢+06 2.02e.04 4.93e+04 5.38e+03 0.00.e00 6.90e+06 2.31e+04
Sb-124 3.79e+04 5.56e+02 1.20e+04 1.Ole+02 0.00e+00 2.65e+06 5.91e+04
Sb-125 5.170404 4.77e+02 1.09e+04 6.23e+01 0.00e+00 1.64e+06 1.47e.04

…______________________________________________________________________________

Sb-126 4.31e+03 8.41e+01 1.55.103 3.29e+01 0.OOe+nO 9.63-+05 7.46e+04
Sb-127 3.95.+02 7.06e+00 1.23e+02 5.04e+00 0.00e+00 2.16e+05 5.29e+04
Te-125n 4.76e+03 1.99e+03 6.58e+02 1.62e+03 0.00e+00 4.47e.05 1.29e+C4

…______________________________________________________________________________

Te-127 2.23e+00 9.53e-01 4.89e-01 1.85e+00 4.86e+0D 1.03e+04 2.44e+04
Te-127m 1.67e+04 6.90*+03 2.07.e03 4.87e+03 3.75e+04 1.31e406 2.73e+04
TS-129 7.88e-02 3.47e-02 1.88e-OZ 6.75e-02 1.75e-01 3.00e+03 2.63e+04

_______________________________________________________________________________

Te-129= 1.41-+04 6.09e+03 2.23e+03 5.47e+03 3.18e-04 1.68e+06 6.90el04
Te-131 1.74e-02 8.22e-03 5.00e-03 1.50e-02 3.99e-02 2.06e+03 8.22e+03
Te-131m 1.07e+02 5.50+01 3.63e.01 8.93e+01 2.65e+02 1.99e+05 1.19e+05

_______________________________________________________________________________

*Te-132 3.72e+02 2.37e+02 1.76e+02 2.79e+02 1.03e+03 3.40e+05 4.41e+04
Te-133m 8.58e-02 5.03e-02 3.E4e-02 7.73e-02 2.4le-01 5.49e+03 2.23e+04
T.-134 4.45e-02 2.8e6-02 2.35e-oZ 4.07e-02 1.34e-Ol 4.10e+03 3.54e+03

_______________________________________________________________________________

1-129 3.02e+04 2.23a+04 1.62e+04 1.46e+07 2.63e+04 0.00e+00 2.97e+02
1-130 6.36e+03 1.39e+04 5.57e+03 1.60e+06 1.53e+04 0.OOe+00 1.99e+03
1-131 3.79e+04 4.44e+04 1.96e+04 1.48e+07 5.18e+04 0.00+00 1.06e+03

1-132 1.69e+03 3.54e+03 1.26e+03 1.69e+05 3.95e+03 0.004+00 1.90e+03
1-133 1.32e+04 1.929+04 5.60e.03 3.56e+06 2.24e+04 0.00e+OO 2.16e+03
1-134 9.21e+02 1.88e+03 6.65e+02 4.45+04 2.09o403 0.00e+00 1.29e+03

1-135 3.86e+03 7.60e+03 2.77e+03 6.96o+05 8.47e+03 0.00.+00 1.83e+03
Ca-134 3.96e+05 7.03e+05 7.45e+04 0.OOe+00 1.90e+05 7.97e+04 1.33e+03
Ca-134m 1.95e+02 2.94e+02 1.55e+02 0.00e+00 1.19e+02 2.80e+01 1.62e+02

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

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

Nuclido Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ca-135 1.40*+05 1.21e+05 6.629+03 0.OOe+00 3.61e+04 1.41e+04 3.05+02
Ca-136 4.83e+04 1.35-+05 5.29e.04 0.00+00 5.64e+04 1.18e+04 1.43e+03
Ca-137 5.49e+05 6.12e+05 4.55e+04 O.OOe+OO 1.72e+05 7.13e+04 1.33c+03

_______________________________________________________________________________

Ca-136 5.05e+02 7.81e+02 3.98e+02 0.OOe+00 4.10e+02 6.54e+01 E.76e+02
Co-139 3.25e+02 4.24e+02 1.71.+02 0.OOe400 2.31e+02 3.54e+01 1.86e+01
Da-139 1.48e+00 9.84e-04 4.30e-02 0.00e+00 5.92e-04 5.95e+03 5.10e.04

_______________________________________________________________________________

Ba-140 5.60e.04 5.60.+01 2.90e+03 0.00e+00 1.34e+01 1.60e+06 3.94e+04
Ba-141 1.57e-01 1.09e-04 4.97e-03 0.00.+00 6.50e-05 2.97e+03 4.75o+03
Ba-142 3.98e-02 3.30e-05 1.96e-03 0.OOe+00 1.900-D5 1.55e+03 6.93e+02

_______________________________________________________________________________

La-140 5.05e+02 2.00e+02 5.15e+01 0.00e400 0.O0e+00 1.68e+05 8.48e+04
La-141 6.79e+00 1.96e+00 3.43e-01 0.00e+00 0.00e+00 1.71e+04 8.34*+04
La-142 1.03e+00 3.77e-01 9.04e-02 0.00e+00 0.OOe+00 8.22e+03 5.95e+04

_______________________________________________________________________________

Co-141 2.77e+04 1.67e.04 1.990403 0.00e+00 5.25e+03 5.17e+05 2.16e+04
Ce-143 2.93e+02 1.93e+02 2.21e+01 0.00e+00 5.64e+01 1.16e#05 4.97e+04
Ce-144 3.19e+06 1.21e+06 1.769+05 0.00+00 5.3Ue+05 9.84e+06 1.48e+05

_______________________________________________________________________________

Pr-143 1.40e+04 5.24e+03 6.99e+02 0.00e+00 1.97e+03 4.33e+05 3.72e+04
Pr-144 4.799-02 1.ESe-02 2.41e-03 0.00e100 6.72e-03 1.61e+03 4.28e+03
Nd-147 7.91e+03 8.13e+03 5.00e+02 0.OOe+00 3.15e+03 3.22e+05 3.12.+04

Pm-147 5.47*+05 4.309+04 2.10e+04 0.00+00 6.90e+04 6.37e+05 8.05e+03
Pm-148 4.680+03 6.75e+02 3.42e+02 0.00e+00 9.060+02 4.48e.05 8.46et04
Pm-148m 7.00.+04 1.74e+04 1.39e.04 0.OOe+00 2.03e+04 1.71e+06 4.12e+04

…______________________________________________________________________________
Pm-149 4.34e+02 5.71e+01 2.49e+01 0.00e00 6.94e+01 9.10e+04 4.21e+04
Pm-151 1.05e+02 1.54e+01 7.77e+00 0.00e+00 1.92e+01 4.55.+04 3.61c+04
Sm-151 4.73e+05 9.03e+04 2.28e+04 0.00e+00 7.34e.04 4.17e+05 4.84e+03

Sm-153 2.14.+02 1.65e+02 1.27e+01 0.00O+00 3.46e+01 5.1eo+04 2.70e+04
Eu-152 1.10e+06 2.4Bo+05 2.41e+05 0.00e+00 B.32e+05 2.07e+06 1.38e+04
Eu-154 4.14e+06 4.84e+05 3.43e.05 0.OOe+00 1.60e+06 4.27e+06 3.989404

_________________________________________________ -----------------------------

Eu-155 S.36e+05 8.01.s04 4.84e+04 0.00e+00 2.212e05 7.28e+05 7.27e+04
Eu-156 2.1Se+04 1.34e+04 2.16e+03 0.00e+00 6.27e+03 8.57e+05 5.80e+04
Tb-160 1.57e.05 0.00.400 1.96e+04 0.00e+00 4.48e+04 1.55e406 3.00e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCUDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.039+06 4.30e+05 3.510+05 0.00+00 5.91e+05 2.87e+06 2.31e+04
W-191 6.80e+01 2.04e+01 2.34e+00 0.00e+00 0.00e+00 1.86e+04 3.68e+02
W-185 2.20e+03 6.76e+02 7.81e+01 0.00e+00 0.00e4OO 6.27e+05 1.57e+04

_______________________________________________________________________________

W-187 1.30s+01 9.02e+00 3.12e+00 0.OOe+00 0.00e+00 3.96.+04 3.56o+04
Pb-210 1.21e+08 2.E3e+07 4.80e+06 0.00e+00 9.59e+07 2.46e+08 2.20e+03
B1-210 2.880+03 1.86e+04 1.65e+03 0.00e+00 1.44e+05 1.39e+07 4.5Ee+04

_______________________________________________________________________________

Po-210 4.17e+06 7.88e+06 9.97e+05 0.00.+00 1.82e+07 3.36e+08 6.10e+04
Ra-223 2.10e+06 3.16e+03 4.37e+05 0.OOe+00 5.82e+04 3.15e+08 4.26.+05
Ra-224 2.49S+05 5.60e+02 4.96e+04 0.00e+00 1.02e+04 l.lle+08 4.79e+05

_______________________________________________________________________________

Ra-225 3.60-+06 4.03c+03 1.19B+05 0.00.e00 7.43e+04 3.60e+0R 4.02e+05
Ra-226 3.47e+08 2.04e+04 2.87e+08 0.00e+00 4.12e+05 1.10e+09 4.27e+05
Ra-228 2.24e+08 1.07e+04 2.52e+0B 0.00e+00 2.14e+05 1.53e+09 7.27e+04

_______________________________________________________________________________

Ac-225 5.17e+06 6.61e+06 3.47e+05 0.OOe+00 4.89e+05 2.74e+08 3.79e+05
Ac-227 7.41e+09 1.23&+09 4.59e+08 0.00e+00 2.60e+08 2.27e+09 7.38e+04
Th-227 2.55o406 4.24e404 7.34e+04 0.OOetOO 1.58et05 4.b~e+08 4.94e+05

Th-228 1.18e+09 1.54e+07 4.00e+07 0.OOe+OO 7.85e+07 6.519+09 5.07e+05
Th-229 3.190+10 8.32a+09 5.33e+09 0.00e+00 1.30e+09 1.78e+10 7.03e+04
Th-230 4.84e+09 2.51e408 1.35e+08 0.00e+00 1.23e+09 3.05e+09 5.42e+04

Th-232 5.40e+09 2.14e+08 3.21e+06 0.00e+00 1.06e+09 2.93e+09 4.61e+04
Th-234 1.86e+04 1.00e+03 5.38e+02 0.00e+00 3.78e+03 2.27e+06 1.04e+05
Pa-231 1.27e+10 4.20e+08 5.07e+08 0.00+00 2.27e+09 5.39e+08 6.45e+04

Pa-233 9.58e+03 1.85e+03 1.67e+03 0.00e+00 5.15e+03 3.07e+05 1.27e+04
U-232 3.60e+08 0.00e+00 2.99e+07 0.00e+00 3.36e+07 2.09e+09 6.10e+04
U-233 7.62e+07 0.OOe+00 5.36.+06 0.OOe+00 1.53e+07 4.98e+08 5.64.404

U-234 7.31.+07 0.00e+00 5.25e+06 0.00e+00 1.50e+07 4.89e+08 5.53e+04
U-235 7.01e+07 0.00e+OD 4.93e+06 0.00e+00 1.41e+07 4.59e+08 7.03e+04
U-236 7.01e+07 0.00e+00 5.04e+06 0.OOe+O0 1.44e+07 4.69e+08 5.19e+04

U-237 4.55e+02 0.00e+00 1.21e+02 0.OOe+00 1.13e+03 1.28e+05 1.93-+04
u-238 6.71e+07 0.OOe+00 4.61e+06 0.00e+00 1.32e+07 4.28e+08 4.96e+04
Np-237 4.03e+09 2.39e+09 1.76e+08 0.00O+00 1.08e+09 4.89e+08 7.14e+04

Conversion factors are in units of mrrm/yr per uCi/cubic moter.
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INHALATION PATHWAY DOSES DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Rj

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

Nuc1ide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL2

Np-238 3.74*+03 8.47e*02 5.82e+01 0.00e+00 2.06e+02 1.29e+05 3.61e+04
Np-239 3.71e+02 2.98o102 1.88e+01 0.00e+OO 6.62&+01 5.95e+04 2.49e+04
Pu-238 3.77e+09 2.35e+09 1.78e+08 0.00e+00 6.50e+08 1.26e+09 6.57.+04

_______________________________________________________________________________

Pu-239 4.10e+09 2.46e+09 1.88e+08 0.00e+00 6.93e+08 1.19e+09 5.99e+04
Pu-240 4.10e+09 2.45e+09 1.88e+08 0.00o+00 6.92e+08 1.19e+09 6.10e+04
Pu-241 1.18e+08 2.59e+07 4.35e+06 0.00e+00 1.61e+07 1.07e+06 1.26.403

_______________________________________________________________________________

Pu-242 3.81e+09 2.37e+09 1.81e+08 0.00+00 6.68e+08 1.14e+09 5.88e+04
Pu-244 4.44e+09 2.72e+09 2.07e+08 0.00.e00 7.64*+08 1.31e+09 8.76e+04
Am-241 4.41e+09 2.73e+09 1.B3e+098 0.00-+00 1.114+09 5.68e+08 6.69e+04

Am-242m 4.55.+09 2.60.+09 1.89e+08 0.00e+00 1.12e409 2.30e+0S 8.41e+04
Am-243 4.34e+09 2.63-+09 1.78e.06 0.00o+OO 1.08o#09 5.39c+08 7.84e+04
Cma-242 1.79e+08/ 1.21e+0S 7.98e+06 0.OOe+00 2.37e+07 4.16e+08 7.14e+04

Cm-243 3.46e+09 2.13e+09 1.48e+08 0.00e+00 5.47e+08 5.94e+08 7.03e+04
Cm-244 2.900+09 1.78e+09 1.24e+08 O.Oe+00 4.49e+08 5.71e+08 6.EOe+04
Cm-245 4.51et09 2.74.+09 l.90et08 0.OO+00 7.32e409 5.49e+08 6.34e.04

Cm-246 4.48e+09 2.74e+09 1.90Q+08 0.00e+00 7.32e+08 5.59e+08 6.23e+04
Cm-247 4.35e+09 2.70*+09 1.86.408 0.00O+00 7.21etO8 5.49e+08 8.19et04
Cm-240 3.61e+10 2.23e+10 1.54e+09 0.00e+00 5.94e+09 4.52e+09 1.32e+06

Cf-252 3.32e+09 0.00.e00 1.41e+08 0.00.+00 0.00e+00 1.92e+09 2.59e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCUDES OTHER THAN NOBLE GASES, Ri

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

Nuclide Organ Dose Conversion Factors

T. Body Skin

U-3 0.00.+00 0.000400
Be-lo 0.00O+00 0.00e+00
C-14 0.00e+00 0.00e+00

_____________ _______________

N-13 4.029+04 4.66e+04
F-18 3.96-+05 4.66O+05
Na-22 1.14e+10. 1.28e+10

Na-24 l.19e+07 1.39e+07
P-32 0.00oe+D0 0.00e+00
Ca-41 9.89e+09 1.16e+10

_____________________________

Sc-46 8.33e+08 9.61e+08
Cr-51 *.66e+06 5.51e+06
Hn-54 1.39e+09 1.63e.09

_____________________________

nn-56 9.02e+05 1.07e+06
Fo-55 0.00e+00 0.00e+00
Fe-59 2.73e+0B 3.21e+08

_____________________________

Co-57 1.88.+08 2.06e+08
Co-58 3.79e+08 4.44et08
Co-60 2.15e+10 2.53e+10

_____________________________

Ni-59 0.00e+00 0.00e+00
Ni-63 0.00e+00 0.00C+00
Ni-65 2.97e+05 3.45e+05

_____________________________

Cu-64 6.07.+05 6.88e+05
Zn-65 7.47-+08 8.59e+08
Zn-69 0.00e+00 0.00e+00

_____________________________

Zn-69= 1.27e+06 1.49e+06
Se-79 0.00O+00 0.00.e00
Br-82 2.13e+07 2.47e+07

_____________________________

Br-83 4.87e+03 7.08e+03
Br-94 2.03e.05 2.36e+05
Br-85 0.00.+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, RI

R1 ftators for all ago groupa by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors

T. Body Skin

Rb-86 8.99e+06 1.03.+07
Rb-87 O.00+00 0.00+00
Rb-89 3.31e+04 3.78.404

_____________________________

Rb-89 1.23e+05 1.48e+05
Sr-89 2.16e+04 2.51e+04
Sr-90 O.OOe+00 0.00e+00

_____________________________

Sr-91 2.15e+06 2.51e+06
Sr-92 7.77e+05 8.63e+05
Y-90 4.49e+03 5.31e+03

_____________________________

Y-91 1.07e+06 1.21e+06
Y-91M 1.00+05 1.16.+05
Y-92 1.80e+05 2.14e+05

_____________________________

Y-93 1.83e+05 2.51e+05
Zr-93 0.006+00 0.000+00
Zr-95 2.45e+08 2.84e+08

_____________________________

Zr-97 2.96e+06 3.44.4O6
Nb-93m 1.66e+06 2.03e+08
Nb-95 l.37e+08 1.61e+08

_____________________________

Nb-97 1.80e+05 2.12c+05
Mo-93 6.63e+07 2.70e+09
Mo-99 3.99e406 4.63e+06

_____________________________

Tc-101 2.04e+04 2.26e+04
Tc-99 0.OOe+00 0.OOe+00
Tc-99M 1.84e+05 2.11e+05

Ru-103 1.08e+09 1.26e+08
Ru-105 6.36e+05 7.21e+05
Ru-106 4.22e.08 5.07a+08

Rh-105 7.42e+05 e.65e+05
Pd-107 0.00.+00 0.00e+00
Pd-109 1.50a+04 1.72e+04

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

T. Body Skin

Ag-110n 3.44e+09 4.01e+09
Ag-111 1.02e+06 1.20e+06
Cd-113n 4.77e+06 5.39e+06

_____________________________

Cd-115m O.OOe+0 0.00e+O0
Sn-123 O.OOe+00 6.37e+09
Sn-125 4.19e+06 4.85e+06

_____________________________

Sn-126 2.61e+10 2.90et10
Sb-124 5.98-+08 6.90e+08
Sb-125 2.34e+09 2.64e+09

_____________________________

Sb-126 3.50e+07 9.559+07
Sb-127 1.69e+07 1.95eO7
Te-125m 1.55e+06 2.13e+06

_____________________________

Te-127 2.98e+03 3.28e+03
Te-127m 9.16e+04 l.08e+05
Te-129 2.62e+04 3.10oe+04

_____________________________

Te-129m 1.98e+07 2.31e+07
Te-131 2.92e+04 3.45e+07
Te-131m 9.03e+06 9.46e+06

Se-132 4.23e+06 4.98e+06
Te-133m 4.41e+05 5.OOe+05
Te-134 2.22u+04 2.66e+04

_____________________________

1-129 1.31e+09 2.18e+09
1-130 5.51e+O6 6.69e+06
1-131 1.72e+07 2.09e+07

_____________________________

I-13Z 1.25e+06 1.46e*06
1-133 2.45e+06 2.98e+06
1-134 4.47e+05 5.30e+05

_____________________________

1-135 2.53e+06 2.95e+06
Cs-134 6.86e+09 8.00e+09
Ca-134m 5.73e+04 6.74e+04

Conversion factors are in units of square meter-mrem/yr per uCl/sec.
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GROUND - PLANE DEPOSmON PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

R1 factors for all age groups by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Ground Plane Exposure Pathway RI

Nuclide Organ Dose Conversion Factora

T. Body Skln

Cs-135 0.00e+OO 0.00e+00
Cs-136 1.510+08 1.71e+08
C-137 1.03e+10 1.20e+10

_____________________________

Cs-136 3.59e+05 4.10et05
Cs-139 3.14e+04 3.59e+04
Ba-139 1.06e+05 l.19e+05

________________ ____________

Ba-140 2.05e+07 2.35e+07
Ba-141 4.17e+04 4.75e+04
Ba-142 4.49e+04 5.21e+04

_____________________________

La-140 1.92e+07 2.18e+07
La-141 3.13e+04 3.50a+04
La-142 7.60e+05 9.11e+05

Ce-141 1.37e+07 1.54e.07
Ce-143 2.31e+06 2.63e+06
Ca-144 6.95e+07 8.04e+07

_____________________________

Pr-143 0.00e+00 0.00e+00
Pr-144 1.83e+03 2.11e+03
Nd-147 8.39e+06 1.Ole+07

_____________________________

Pm-147 0.OOe+00 0.OOe+00
P=-148 1.89e+07 2.18e+07
PM-lItm 4.45.+40 2.59e+09

_____________________________

PM-149 4.22e+04 4.90e+04
PM-151 1.98e.06 2.07e+06
SM-151 1.32e+08 S.76e+08

Sm-153 4.02e+05 4.47e+05
Eu-152 1.46e+10 l.69e+10
Eu-154 2.19e.10 2.53e+10

Eu-155 l.91e+08 2.17e+08
Eu-156 8.83e+07 1.01e+08
Tb-160 4.74e+08 5.51e+08

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, RI

Ri factors for all age groups by nuclide.
Waterford Steam Electric S~tation
Pathway : Gaseous Release Ground Plane Exposure Pathway Ri

Nuclide Organ Dose Conversion Factors

T. Body Skin

No-166m 2.57e+10 2.89e+10
1-191 1.949+05 2.59e+05
W-1S5 0.00e+00 0.00e+00

_____________________________

W-197 2.35e+06 2.73e+06
Pb-210 2.95e+07 3.86e+07
B3-210 0.00e+00 0.00e+00

_____________________________

Po-210 5.70e+03 6.54e+03
Ra-223 1.31e+07 1.57e+07
Ra-224 2.49e+07 2.80e+07

_____________________________

Ra-225 9.50e+05 1.36e+06
Ra-226 1.85e+10 2.14e+10
Ra-228 1.61e+10 1.88e+10

_____________________________

Ac-225 1.220407 1.38e+07
Ac-227 4.61e+09 5.54e+09
Th-227 7.22e+06 S.91e+06

_____________________________

Th-228 4.72e+09 5.31e+09
Th-229 6.390+09 7.83e+09
Th-230 1.89e+10 2.18e+10

Th-232 0.10e+09 1.16e+10
Th-234 2.03e+06 2.39e+06
Pa-231 6.38e+09 7.83e+09

Pa-233 2.72e+07 3.14e+07
U-232 7.00e+06 7.27e+07
U-233 6.67e+09 8.12e+09

u-234 1.83o+06 4.61e+.0
U-235 9.28e+09 1.16e+10
U-236 6.09e+04 5.22e+07

_____________________________

U-237 5.16e+06 6.71e+06
U-238 3.19u+08 4.35e+09
Np-237 4.06e409 4.64e+09

Conversion factors are in units of square meter-mrem/yr per uCi/sec.
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GROUND - PLANE DEPOSITION PATHWAY
DOSE FACTORS DUE TO RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

T. Body Skin

Np-23E 4.54e+06 5.190+06
Np-239 1.71e+06 1.91.+06
Pu-238 3.56e+06 4.92e807

_____________________________

Pu-239 2.29e+06 2.23e+07
Pu-240 3.77e+06 5.22e+07
Pu-241 9.66e+06 1.43e.07

_____________________________

Pu-242 3.19e+06 4.64e+07
Pu-244 2.60C+09 2.79e+09
Am-241 1.98e+08 2.86e+08

_____________________________

Am-242m 7.29e+07 5.05e+08
Am-243 3.77e+09 4.35e+09
Cm-242 6.a5e+05 2.S7e406

_____________________________

Cm-243 5.59e+09 7.05e+09
Cm-244 6.40-+06 3.97c+07
Cm-245 2.75e+09 3.48c+09

_____________________________

Cm-246 2.909406 4.35o+07
Cm-247 6.38e+09 7.54e+09
Cm-248 1.98e+10 1.52e+10

Cf-252 4.46e+10 4.87e+10

Conversion factors are

UNT-O05-014 Revision 7

in units of square meter-mrem/yr per uCi/sec.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

Ri factor. for Adult age group by nuclide.
Waterford Steau Electric Station
Pathway : Gaseous Releame Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 4.35e+02 4.35e+02 4.35e+02 4.35e+02 4.35e+02 4.35e+02
Be-10 2.46e+06 3.79e+05 6.14e+04 0.OOe+00 2.87e+05 O.00o+O0 2.07e+07
C-14 2.63ei08 5.27e+07 5.27e+0' 5.27e+07 5.27e+07 5.27e+07 5.27et07

_______________________________________________________________________________

N-13 0.00+0O 0.00-+00 0.00.400 0.00e400 0.00o+00 0.00,+00 0.004+00
F-18 4.65e-03 0.00e+00 5.15e-04 0.00e+OO 0.OOe+OO 0.OOe+00 1.38e-04
Na-22 5.29e+09 5.29e+09 5.29e+09 5.29e+09 5.29s+09 5.29e+09 5.290+09

_______________________________________________________________________________

Na-24 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06
P-32 1.71e+10 1.06.409 6.61.+08 0.OOe+00 0.00e+00 0.00e+00 1.92e+09
Ca-U1 1.14e+l0 0.00.+00 1.24.+09 0.00e+00 0.00e+00 0.00e+00 1.14e+07

_______________________________________________________________________________-

Sc-46 1.79e+02 3.48e+02 1.Ole+02 0.00e+00 3.25e+02 0.00.400 1.70e+06
Cr-Si 0.00.+00 0.00e+00 2.86e+04 1.71e+04 6.30e+03 3.79e+04 7.19e+06
Mn-54 0.OOe+00 8.410+06 1.61.+06 0.00e+00 2.50e+06 0.OOe+00 2.58e+07

Mn-56 0.OOe+00 4.15e-03 7.37e-04 0.004+OO 5.27e-03 0.00e+00 1.33e-01
Fe-S5 2.51e+07 1.73e+07 4.05e+06 0.00e+00 0.00e+00 9.68e+06 9.95et06
Fe-59 2.97e+07 6.98e+07 2.68e+07 0.OOe+00 0.00e+00 1.95e+07 2.33e+08

_______________________________________________________________________________

Co-57 0.OOe+00 1.28e+06 2.13e406 0.00e+00 0.OOe+00 0.00e+00 3.25e+07
Co-58 0.00.+00 4.71.+06 1.06e+07 0.00e+00 0.00.e00 0.00e+00 9.55et07
Co-60 0.00e+OO 1.64e+07 3.62e+07 0.00.e00 0.00e+00 0.00e+00 3.08e+08

Ni-59 5.05e+08 1.73e409 8.44e+07 0.00e+00 0.00e+00 0.00e+00 3.57e+07
NI-63 6.73e+09 4.66e+08 2.260+08 0.00.+00 0.00e+00 0.00e+00 9.73o+07
Hi-65 3.76.-O1 4.88e-02 2.23e-02 0.00.+00 0.00e+00 0.OOe+00 1.24e+00

Cu-64 0.000+00 2.39e+04 1.12e+04 0.OOe+00 6.03e+04 0.00eOO 2.04e+06
Zn-65 1.37e+09 4.379+09 1.97e+09 O.00e+00 2.92e+09 0.00e+00 2.75e+09
Zn-69 2.1Ee-12 4.17e-12 2.90e-13 0.00e+OD 2.71e-12 0.00.e00 6.26e-13

Zn-69m 1.81e+05 4.35e+05 3.98e+04 0.OOe+00 2.64e+05 0.00e+00 2.66e+07
S9-79 0.00e+00 9.15e+08 1.53e+08 0.00e+00 1.58e+09 0.004+00 1.87e+08
Br-82 0.00e+00 0.00.+OO 3.23e+07 0.00e+00 0.00e+00 0.00e+00 3.70e+07

Br-83 0.00+00 0.00e+00 9.87e-02 0.OOetOO 0.00e+00 0.00e+00 1.42e-01
Br-84 0.000400 0.00e+00 1.73e-23 0.00e+00 0.OOe+00 0.00,eOO 1.36e-28
Br-85 0.00+00 0.OOe+00 0.00.400 0.00e+00 0.00e+00 0.OOe+00 0.00e+00

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

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

Nuclid. Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 2.59e+09 1.21e+09 0.00e+00 0.00e+00 0.00e+00 5.12e+0E
Rb-E7 0.00e+0O 2.85e+09 9.92e.08 0.00e+00 0.00e+00 0.00e+00 1.34e+08
Rb-88 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+00 0.00o.00

_______________________________________________________________________________

Rb-89 0.00e+00 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e400 0.00e+00
Sr-89 1.45e+09 0.00et00 4.16e+07 0.00e+00 0.00e+00 0.00e+00 2.33e+08
Sr-90 5.38.+10 0.00e+00 1.06e+09 0.00e+00 0.00e+00 0.00.e00 1.35e+09

Sr-91 2.90e+04 O.O0e+00 1.17*+03 0.00e+00 0.00e+00 0.00e+00 1.38e+05
Sr-92 4.95.--1 0.00e+00 2.14e-02 0.00e+00 0.00e+00 0.OOe+OO 9.81e+00
Y-90 7.09e+01 O.OOe+00 1.90e+00 0.00O+00 0.OOe+00 0.00e+00 7.52e+05

_______________________________________________________________________________

Y-91 8.59e+03 0.00e+00 2.30e+02 O.00e+00 0.00eO00 0.O0e+00 4.73e+06
Y-91M 6.27e-20 0.OOe+00 2.43e-21 0.00e400 0.00e+00 0.00e+00 1.84e-19
Y-92 5.64e-05 0.00e+00 1.65e-06 0.00e+00 0.00.+00 0.00e+00 9.88.-01

_______________________________________________________________________________

Y-93 2.24e-01 0.00e+00 6.19e-03 0.00e+00 0.00e+00 0.00e+00 7.11e+03
Zr-93 1.62e+03 9.04e+01 4.21e+01 0.00.+00 3.43e+02 O.00e+00 9.39e+04
Zr-95 9.43e+02 3.03e+02 2.05e+02 0.Oo+0O 4.75e+02 0.0Oe+00 9.59e+05

_______________________________________________________________________________

Zr-97 4.34s-01 8.76e-02 4.01e-02 0.00e+00 1.32a-O1 0.00O+00 2.71e+04
Nb-93m 4.91e+05 1.60e+05 3.95e+04 0.00e+00 1.94e+05 0.00e+00 7.40e+07
Nb-95 8.26O+04 4.59e+04 2.47e+04 0.00e+00 4.54e+04 0.00e+00 2.79e+08

_______________________________________________________________________________

Nb-97 6.58e-12 1.66e-12 6.07e-13 0.00e+00 1.94e-12 0.00e+00 6.14e-09
Ho-93 0.00e+00 4.359+08 1.18e+07 0.00eOO 1.23e+08 0.00e+00 7.07e+07
Mo-99 0.004+00 2.48e+07 4.72e+06 0.00e+00 5.61et07 0.00e+00. 5.74e+07

Tc-101 0.00e+00 0.00O+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.O0e+00
Tc-99 2.42e+07 3.59O+07 9.70e+06 0.00etOO 4.52e+08 3.05e+06 1.2?e+09
Tc-99m 3.34e+00 9.44e+00 1.20e+02 0.00e+00 1.43e+02 4.63e+00 5.59e+03

_______________________________________________________________________________

Ru-103 1.02e+03 0.00e+00 4.39e+02 0.00e+00 3.89e+03 0.00e+00 1.19e+05
Ru-105 8.64e-04 0.00e+00 3.41e-04 0.00e+00 1.12e-02 0.00e.00 5.29e-01
Ru-106 2.04e+04 0.00e+00 2.58e+03 0.00e+00 3.94O+04 0.OOe+00 1.32a+06

Rh-105 3.46e+05 2.53e+05 1.67e+05 0.00e+00 1.08e+06 0.O0e+00 4.03e+07
Pd-107 0.00e+00 1.14e+07 7.26e+05 0.O0e+00 1.02e+08 0.00e+00 7.04e+07
Pd-109 0.00e+00 4.49e+04 l.01e+04 0.00.e00 2.56e+05 0.00e+00 4.98e+06

Conversion factors are ir. units of square metor-mrem/yr per uCi/sec for all
nuclidon except H-3, which la 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, RI

Ri factors for Adult age group by nuclide.
Watorford 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.OOe+00 1.06e+08 0.00e+00 2.20e+10
Ag-111 6.47e+06 2.11c+06 1.350+06 0.00e+00 8.74e+06 O.OOe+00 4.97e+09
Cd-113m 0.OOo+OO 2.94e+06 9.43e+04 0.00+00 3.24e+06 0.00e+00 2.370+07

_______________________________________________________________________________

Cd-115m 0.000+00 1.26e+06 4.02e+04 O.OOe+00 9.99e+05 O.Oe+00 5.30e+07
Sn-123 5.36e+08 8.88e+06 1.31e+07 7.55e+06 0.00e+00 0.OOe+O0 1.09e+09
Sn-125 5.68e+07 1.14e+06 2.58e.06 9.47e405 0.00e+00 0.OOe+00 7.09e+08

_______________________________________________________________________________

Sn-126 1.63*+09 3.23et07 4.64e+07 9.51e+06 0.00e+00 0.00.e00 4.69e+08
Sb-124 2.57.407 4.86e+05 1.02e+07 6.24e+04 0.00+00 2.00e+07 7.31e.08
Sb-125 2.04e407 2.28e+05 4.86e+06 2.08e+04 0.00e+00 1.58e+07 2.25e+08

_______________________________________________________________________________

Sb-126 5.63e+06 1.15e+05 2.03e+06 3.45e+04 0.004+00 3.45e+06 4.60e4-08
Sb-127 4.53e+05 9.93e+03 1.74e+05 5.45e+03 0.OOe+00 2.69e+05 l.04e+08
Te-125m 1.63e+07 5.90e+06 2.18e+06 4.90e+06 6.63e+07 0.OOe400 6.50e+07

Te-127 6.56e+02 2.35e+02 1.42e+02 4.86e+02 2.67e+03 0.00e+00 5.17e+04
Te-127m 4.59e+07 1.64e+07 5.58e+06 1.17e+07 1.86e+08 0.OOe+00 1.53etO8
Te-129 2.92o-lO 1.lOe-10 7.1le-11 2.24e-10 1.23e-09 0.OOe+00 2.20e-10

_______________________________________________________________________________

Te-129m 6.02e+07 2.25e+07 9.53e+06 2.07e+07 2.51e+08 0.00e+00 3.03e+08
To-131 3.95e-33 1.65e-33 1.25e-33 3.259-33 1.73e-32 0.00e+00 5.60e-34
Te-131m 3.62e+05 1.77e+05 1.47e+05 2.80e+05 1.79e+06 0.00+00 1.76e+07

_______________________________________________________________________________

Te-132 2.40e+06 1.55e+06 1.46eo06 1.72e+06 1.50ee07 0.OOe+00 7.35e+07
Te-133m 2.19e-13 1.28e-13 1.24e-13 1.86e-13 1.27e-12 0.00e+00 4.409-24
Te-134 9.41e-19 6.16e-19 3.78e-19 8.22e-19 5.95e-16 0.00.+00 1.04e-21

_______________________________________________________________________________

1-129 7.58e+08 6.51eo0O 2.14e+09 1.68e+12 l.dOe+09 0.00.400 1.03.+08
1-130 4.21e+05 1.24e+06 4.90e+05 1.05e+08 1.94e+06 0.000+00 1.07e+06
1-131 2.96e+08 4.24e+08 2.43e+08 1.39e+11 7.26e.08 0.00e+00 1.12e+08

I-132 1.67e-01 4.47e-01 1.56e-OS 1.56e+01 7.12--01 0.00O400 5.39e-02
1-133 3.88e+06 6.74e+06 2.06e+06 9.91e+08 1.18e+07 0.00e+00 6.06e+06
1-134 2.11e-12 5.72e-12 2.05e-12 9.92e-11 9.10e-12 0.00e+00 4.99e-15

1-135 1.29e+04 3.38e+04 1.25.+04 2.23e+06 5.420404 0.000+00 3.82e+04
Cs-134 5.65e+09 1.34e+10 1.10e+10 0.00e+00 4.35e+09 1.44e+09 2.35e+08
Cs-134m 1.76c-01 3.70e-01 1.89o-01 0.OOe+00 2.01e-01 3.16e-02 1.31e-01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrom/yr per uCi/cubic meter.
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COW8 MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Waterford Stoam Electric Station
Pathway : Gaseous Release Cow's Hilk Pathway Ri

Nuclide Organ Dose Conversion Factors

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

Cs-135 1.81e+09 1.67e+09 7.41e+08 0.00.+00 6.32.+00 1.099+08 3.90e.07
Ca-136 2.63.+08 1.04e+09 7.48e408 0.00e+00 5.78e+08 7.93e+07 1.18e+08
Co-137 7.38e.09 1.01e+10 6.61e+09 0.00e+00 3.43e+09 l.14e+09 1.95e+08

…______ ______- _- ___ ______ ______ ______- ____________________________________
Cs-138 9.72e-24 1.92e-23 9.50e-24 0.00e+00 1.4le-23 1.39e-24 8.18e-29
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e.00
Ba-139 4.54e-oa 3.24.-11 1.33e-09 0.00e+00 3.03e-11 1.84c-11 8.06e-08

____________-__________________________________________________________________

Ba-140 2.69e+07 3.389+04 1.764+06 0.00o+00 1.15e+04 1.93e+04 5.54e*07
Ba-141 0.00e+00 0.00e+00 0.0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

La-140 4.52e+00 2.28e.00 6.01e-01 0.00e+00 0.00e+00 0.00e+00 1.67e+05
La-141 3.00e-05 9.31e-06 1.52e-06 0.00e+00 0.00e+00 0.00e+00 l.11e+00
La-142 1.90e-11 8.66e-12 2.16e-12 0.00e+00 0.00e+00 0.00e+00 6.32.-08

_______________________________________________________________________________

Ce-141 4.84e+03 3.28e+03 3.72e+02 0.00e+00 1.52e+03 0.00e+00 1.25e+07
Ce-143 4.16e+01 3.08e+04 3.40e+00 0.000+00 1.35e+01 0.00e+00 1.15e+06
Ce-144 3.58e+05 1.50e+05 1.92e+04 0.00e+00 8.87e+04 0.00e+00 1.21e+08

_______________________________________________________________________________

Pr-143 1.58e+02 6.33e+01 7.83e+00 0.00e+00 3.66e+01 0.00e+00 6.92e+05
Pr-144 0.00a+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 9.42e+01 1.09e+02 6.51e+00 O.Oe+00 6.36e+01 0.00e+00 5.22e+05

Pm-147 2.87e+03 2.70e+02 1,09e+02 0.00e+00 5.10e+02 0.00e+00 3.40e+05
PM-148 5.93e+01 9.85e+00 4.96e+00 0.00e+00 1.86e+01 0.00e+00 7.74e+05
Pm-148m 8.57.+02 2.22e+02 1.70e+02 0.00e+00 3.35e+02 0.00e+00 1.88e+06

____--________________________________________________________________________

Pm-149 4.28e+00 6.05e-01 2.47e-01 0.000+00 1.14e+00 0.00e+00 1.13.+05
PM-151 6.47e-01 1.09e-01 5.48e-02 0.00e+00 1.94e-01 0.00*+00 2.99e+04
Sm-151 2.67e+03 4.60e+02 1.10e+02 0.00e+00 5.14e+02 0.00e+00 2.03e+05

Sm-153 1.99e+00 1.66*+00 1.21e-O1 0.00c400 5.36e-01 0.00e+00 5.92e104
Eu-152 7.51e+03 l.71e+03 1.50e+03 0.00e+00 1.06e+04 0.00e+00 9.06e+05
Eu-154 2.38e+04 2.92e.03 2.08e+03 0.00e+00 1.40e+04 O.00e+C0 2.12e+06

Eu-155 3.25e+03 4.61e+02 2.97e+02 0.00e+00 2.13e+03 0.00e+00 3.62e+05
Eu-156 2.52c+02 1.95e+02 3.14.401 0.000+00 1.30e.02 O.00.e00 1.33e+06
Tb-160 1.49e+03 0.00e+00 1.86e+02 0.00e+00 6.16e+02 0.00e+00 1.37e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLDES
OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.04e+04 3.26e+03 2.47e+03 0.00@+00 4.B7e+03 0.00e+00 9.e9e+05
1-181 3.399+04 1.11e+04 1.18e.03 0.00e+00 0.00e+00 0.00e+00 1.26e+06
N-185 1.29e+06 4.32e+05 4.54e+04 0.00e+00 0.00a+00 0.00e+00 4.99e+07

_______________________________________________________________________________

W-187 6.52e+03 5.45e+03 1.91e+03 0.00e+00 0.00-+00 0.00e+00 1.79e+06
Pb-210 7.32e+10 2.09e+10 2.60e+09 0.OOe+00 5.88e+10 0.00.+00 1.07e+07
Bi-210 3.569+05 2.46e+06 2.04e+05 0.00e+00 2.96e+07 0.00e+00 3.67e+07

_______________________________________________________________________________

Po-210 7.42e+09 1.59e+09 1.79e+08 O.00e+00 5.25e.09 0.00O+00 1.33ef08
Ra-223 1.22e+11 1.689+08 2.44e+10 0.00e+00 5.33e+09 0.OOe+00 7.89a+09
Ra-224 l.4le+10 3.42e+07 2.83e+09 0.00e400 9.65.+08 0.00e+00 2.98e+09

_______________________________________________________________________________

Ra-225 1.90e+11 2.25e+08 3.79e+10 0.00e+00 6.39e+09 0.00e+00 8.65e+09
Ra-226 1.E7-+13 3.55e408 1.36e+13 0.00-+00 1.01e+10 0.OOe+OO 2.05e+10
Ra-228 6.87e+12 1.91e+08 7.43e+12 0.00e+00 5.42e+09 0.00e+00 3.46e+09

_______________________________________________________________________________

Ac-225 6.17.+04 8.49*+04 4.15a+03 0.00e+00 9.67e+03 0.00ee00 5.70e+06
Ac-227 7.21e+07 9.56e+06 4.28e+06 0.00e400 3.09e.06 0.00e+00 3.16o+06
Th-227 2.80e+05 5.06e+03 8.06e+03 0.00e400 2.88e+04 0.00e+00 1.10e+07

_______________________________________________________________________________

Th-22B 1.88e+07 3.18e+05 6.35e+05 0.00e+00 1.77e+06 0.00e+00 2.13e+07
Th-229 5.26e+08 1.50e+07 8.69e+06 O.Oe+00 7.26e.07 0.00e.00 3.02o+06
Th-230 7.96e+07 4.52e+06 2.20e+06 0.00e+00 2.18e+07 0.00e+00 2.33e+06

_____________________________________________________..________________________

Th-232 8.89e+07 3.86e.06 5.80e+04 0.00O+00 1.86e+07 0.00e+00 1.98e+06
Th-234 1.85e+03 1.09e+02 5.33e+01 0.00e+00 6.169+02 0.00e+00 2.61e+06
Pa-231 1.58e+D8 5.95e+06 6.14e+06 0.00e+00 3.34e+07 0.00e+00 2.77e+06

____________________________________,__________________________________________

Pa-233 1.28e+02 2.58e+01 2.22e+01 0.00e+00 9.70e+01 0.00e+00 3.99e+05
U-232 1.59e+10 0.00e+00 1.14e+09 0.00e+00 1.73e+09 0.00e+00 2.62e+08
U-233 3.37-+09 0.00e+00 2.04et08 0;00e+00 7.84e+08 0.00e+00 2.42e+08

U-234 3.23-+09 0.00+OO0 2.00e+08 0.00e+00 7.69e+08 0.00e+00 2.37e+08
U-235 3.10a+09 0.00e+00 1.886+08 0.00.e00 7.23e+08 0.00e+00 3.02a+08
U-236 3.10e+09 0.00e+00 1.92e+08 0.00e+00 7.38e+08 0.00e+00 2.23e+08

…______________________________________________________________________________
U-237 5.65e+04 0.00e+00 1.50e+04 0.00e+00 2.32e+05 0.00e+00 1.99e+07
U-238 2.96e+09 0.00e+00 1.75e+08 0.00e+00 6.76e+08 0.O0e+00 2.13e+08
Np-237 4.B7e+07 3.46e+06 2.14e+06 0.00e+00 1.59e+07 0.00e+00 3.07e+06

_9

Conversion factors are in units of square meter-mrem/yr per uCi/aec for all
nuclidea except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COWS MILK PATHIWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

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

Ruclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Np-238 3.62e+01 9.75e-01 5.63e-01 O.00e+00 3.30e+00 0.OOe+00 9.06e+04
Sp-239 3.6Be+00 3.61e-01 l.99e-Ol 0.00e+00 1.13e+00 0.00e+00 7.41o+04
PU-230 9.73e+06 1.23e+06 2.64e+05 0.OOe+00 1.13e+06 0.OOe+00 1.13e+06

_______________________________________________________________________________

Pu-239 1.12e.07 1.35et06 2.95e+05 0.Oe+00 1.25e+06 0.OOe+00 1.03Q+06
Pu-240 1.120+07 1.34e+06 2.95e+05 0.00.+00 1.25+06 0.00e+00 1.05e+06
Pu-241 2.42e+05 1.15e+04 5.12e+03 O.OOe+00 2.36a404 0.00-+00 2.16e.04

_______________________________________________________________________________

Pu-242 1.04e+07 1.30e+06 2.84.105 0.00.400 1.21e+06 0.OOe+00 1.01e+06
Pu-244 1.21e+07 1.49e+06 3.26e+05 0.00o+00 1.38.+06 0.00.e00 1.50e+06
Am-241 2.89e+07 2.70e+07 2.07e+06 0.00e+00 1.56e+07 O.OOei00 2.84e+06

Am-242m 2.94o+07 2.56e+07 2.10e+06 0.00e+00 1.56c+07 0.OOe+00 3.61e+06
Am-243 2.91e+07 2.67e+07 2.059+06 0.00+00 1.54e+07 0.OOe+00 3.36e+06
Cm-242 7.27e+05 7.73e+05 4.83e.04 0.00e+00 2.19e+05 0.00e+00 2.79e+06

_______________________________________________________________________________

Cm-243 2.31e+07 2.12e+07 1.45e+06 0.00e+00 6.75e+06 0.00+00 3.01e+06
Cm-244 1.76e+07 1.65e+07 1.11e+06 0.000+00 5.17e406 O.OOe+00 2.91e+06
Cm-245 3.62e+07 3.16e+07 2.23e+06 0.OOe+00 1.04e+07 0.00e+00 2.72e+06

Cm-246 3.59e+07 3.15e+07 2.22e+06 0.00e+00 1.04e+07 0.00e+00 2.67e+06
Cm-247 3.500+07 3.11cl07 2.19e+06 0.OOe+00 1.02e+07 0.00e+00 3.51e+06
Cm-248 2.91e+08 2.56e+08 1.80e+07 0.00e+00 0.42e+07 0.00a+00 5.69e+07

Cf-252 9.92e+06 0.OOe+00 2.39e+05 0.00e+00 0.OOe+00 0.00.+00 1.09e+07

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

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

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 000 e+00 5.669+02 5.66e.02 5.66e+02 5.66e+02 5.66.402 5.66e+02
Bo-10 4.47e+06 6.92e+05 1.13e405 0.00e+00 5.29.+05 0.00e+00 2.03e+07
C-14 4.86e+08 9.72e+07 9.720+07 9.72Z+07 9.72e+07 9.72e+07 9.72e+07

_______________________________________________________________________________

N-13 0.00+00 0.00e+00 0.00400 0.00.e00 0.000+00 0.00.+00 0.OOe+00
F-18 8.30e-03 0.00e+00 9.10e-04 0.000+00 0.00e+00 0.00e+00 7.48e-04
Na-22 9.18e+09 9.18e+09 9.18e409 9.1Be+09 9.18e409 9.18e.09 9.18e+09

_______________________________________________________________________________

Na-24 4.27*+06 4.27.+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06
P-32 3.15e+10 1.959+09 1.22e+09 0.00+00 0.00.4OO 0.00e+00 2.65.+09
Ca-41 1.57e+10 0.O0e+00 1.70e+09 0.00e+00 0.00e+00 0.OOe+00 1.56e+07

_______________________________________________________________________________

Sc-46 3.04e+02 5.92e+02 1.76e+02 0.00+00 5.67e+02 0.00e+00 2.020+06
Cr-51 0.00e+00 0.00e400 4.99e+04 2.77e+04 1.09e+04 7.13e+04 8.39e+06
Mn-54 0.00+00 1.40e+07 2.78ef06 0.00+00 4.18c+06 0.00e+00 2.87e+07

_______________________________________________________________________________

Mn-56 0.00e+00 7.36e-03 1.31e-03 0.OOeD00 9.32e-03 0.00e+00 4.85e-01
Fr-55 4.45e+07 3.16e+07 7.36e+06 0.OOe+00 0.OOe+OO 2.00e+07 1.379407
re-59 5.19e+07 1.21e+08 4.67e+07 0.00e+00 0.00,400 3.81e+07 2.86e+08

___________________________--____________-_____________________________________

Co-57 0.00e+00 2.24e+06 3.76e.06 0.00.+00 0.00+00 0.00e+00 4.19e+07
Co-S8 O.Oe+00 7.94e+06 1.83e+07 0.000+00 0.OOe+00 0.00e+00 1.09e+08
Co-60 0.OOe+00 2.78e+07 6.26e+07 0.00s+00 0.00e+00 0.00e+00 3.62e+08

Ni-59 8.82e+08 3.11e408 1.50.+08 0.00,400 0.00.+00 0.004+00 4.eBe+07
Ni-63 1.18e+10 8.35o408 4.01e+09 0.ODe+00 0.00e+00 0.00e+00 1.33e+08
Ni-65 6.87e-01 8.78e-02 4.00e-02 0.OOe+00 :0.00e+00 0.00.e00 4.76e400

Cu-64 0.OOe+OO 4.26e+04 2.00e+04 0.nn0+oo 1.08.+05 0.00e+00 3.30e+06
Zn-65 2.110+09 7.32e+09 3.41e+09 0.OOe+00 4.68e+09 0.00e+00 3.10*+09
Zn-69 4.02e-12 7.65e-12 5.35e-13 0.00e+00 5.00e-12 0.00e+00 1.41e-11

Zn-69m 3.30e.05 7.79e+05 7.15e+04 0.00e+O0 4.74e+05 0.00e+00 4.28.+07
So-79 0.00e+00 1.67e+09 2.81e+08 0.00+00 2.92e+09 0.00.e00 2.56e+09
Br-82 0.00e+00 0.00e+00 5.61e+07 0.00.+00 0.00e+00 0.OOe+00 0.00e+OO

Br-83 0.00+00 0.00.e+O 1.82e-01 0.00.+00 0.0000 0.00.+00 .O0e+0O
Br-94 0.00e+00 0.00e+00 3.09e-23 0.00e+00 0.OOe+00 0.00e+00 0.00e+00
Br-85 0.00.+00 0.00e+00 0.000+00 0.00+00 0.000400 0.OOa+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclldes except H-3, which is in units of mrex/yr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

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

Nuclid- Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.OOe+00 4.73e+09 2.22e+09 0.00e+00 0.OOe+00 0.00e+00 7.00e+08
Rb-87 0.00e+00 5.24e+09 1.03e+09 O.OOe+00 0.OOe+00 0.OOe+0O 1.83e+08
Rb-89 0.00O+00 0.00+00 0.00e+00 0.0.e+00 0.00u+00 0.00+00 0.OOe+00

_______________________________________________________________________________

Rb-89 0.OOe+0O 0.00e+00 0.00e+00 0.OOe+00 0.OOe+OO 0.OOe+00 0.OOefOO
Sr-89 2.67c+09 0.OOe+00 7.66e+07 0.00+00 O.Oc+00 0.00e+00 3.19.408
Sr-90 8.13e+10 0.00e+00 1.63e+09 0.00+00 0.00e+00 0.00e+00 1.86e+09

_______________________________________________________________________________

Sr-91 5.33-+04 0.00e+00 2.12e+03 0.000+00 0.00e+00 0.00e+00 2.42e+05
Sr-92 9.07e-01 0.OOe+00 3.S6e-02 0.00.e00 0.00e+00 0.OOe+00 2.31e+01
Y-90 1.30e+02 0.00e+00 3.51e+00 0.00e+00 0.00e+00 0.00+00 1.07e+06

_______________________________________________________________________________

Y-91 1.58e+04 0.00e+00 4.24e+02 O.OOe+00 0.OOeOO 0.OOe+00 6.4Be+06
Y-91m 1.15e-19 0.00e+00 4.39e-21 0.00e+00 0.00e00 0.00e+00 5.42e-18
Y-92 1.04e-04 0.00e+00 3.01e-06 0.OOe+00 0.OOetOO 0.OOe+OO 2.86e+00

_______________________________________________________________________________

Y-93 4.13e-Ol 0.00e+00 1.13e-02 0.OOe+00 0.OOe+00 0.OOe.00 1.26e+04
Zr-93 2.76e.03 1.36e+02 7.43e+01 0.00e+00 4.81e+02 0.OOe+00 1.29e+05
Zr-95 1.65e+03 5.20e+02 3.59e+02 0.OOe+00 7.65a+02 0.00e+00 1.20e+06

______________________________________________________________________________

Zr-97 7.90e-01 1.56e-01 7.20e-02 0.00e+00 2.370-O1 0.006+00 4.23e+04
Nb-93m 3.55e+05 2.81e+05 7.03e+04 0.OOe+00 3.28e+05 0.00e+00 1.01e+0B
Nb-95 1.41e+05 7.81e+04 4.30e+04 0.00e+00 7.57e+04 0.00e+00 3.34.409

_______________________________________________________________________________

Nb-97 1.20e-11 2.9Be-12 1.09e-12 0.00.+00 3.48e-12 0.00e+00 7.11e-OE
Ho-93 0.00e+00 7.93e+08 2.17e+07 0.00e+00 2.27e408 0.00e+00 9.65e+07
Io-99 0.00e+00 4.47e+07 E.53e+06 0.00e.00 1.02e+08 0.OOe+00 8.01e+07

Tc-101 0.00-+00 0.00e+00 0.00e+00 0.00e+00 0.00-+00 0.00+00 0.OOe+00
Tc-99 4.46e+07 6.56e+07 1.79e+07 0.00e+00 8.33e+08 6.78e+06 1.61e+09
Tc-99m 5.80e+00 1.62e.01 2.10e+02 0.00e+00 2.41e+02 8.97e+00 1.06e+04

Ru-103 1.81e+03 0.00e+00 7.74e+02 0.OOetOO 6.38e+03 0.00e+00 1.51e+05
Ru-105 1.58e-03 0.OOe+00 6.13e-04 0.00e+00 1.99e-02 0.00e+00 1.27e+00
RU-106 3.75e+04 0.00.e00 4.73e+03 0.OOe+00 7.24e+04 0.OOe+00 1.80e+06

Rh-105 6.38e+05 4.61e+05 3.03e+05 0.006+00 1.96e+06 0.00+00 5.97.+07
Pd-107 0.00e+00 2.07e+07 1.34e+06 0.00e+00 1.8?e+06 0.00e+00 9.63e+07
Pd-109 0.00+00 8.22e+04 1.87e+04 0.00e+00 4.75e+05 0.OOa+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 rmrem/yr per uCi/cubic motor.

UNT-005014 Revision 7 Attachment 7.7 (8 of 24)

109

i



COWS MILK PATHWAY DOSE FACTOR8 DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dome Converigon Factors

Done Liver T. Body Thyzoid Kidney Lung GI-LLI

Ag-1O1 9.63e+07 9.11e+07 5.54e+07 0.00o+00 1.74e+08 0.00e+00 2.56e+10
Ag-lll 1.19e+07 4.95e+06 2.49e+06 0.00e+00 1.61e+07 0.Oo+00 6.90e+09
Cd-113m 0.00+00 5.38e+06 1.73e405 0.00e+00 5.95e+06 0.00e+00 3.23e+07

_______________________________________________________________________________

Cd-llSm 0.00+00 2.30e+06 7.41e+04 0.00e+00 1.84e+06 0.OOe+00 7.27e+07
Sn-123 9.88e+08 1.62e+07 2.40e+07 1.30e+07 0.00e+00 0.00e+00 1.49e+09
Sn-125 1.05e+08 2.08e+06 4.72e+06 1.64e+06 0.00e+OO 0.000+00 9.95e+09

Sn-126 2.89e+09 5.38e407 8.23a+07 1.42e+07 0.00e+00 0.00.e400 6.43e+08
Sb-124 4.59e+07 6.46e+05 1.79e+07 1.04e+05 0.00e+00 *.Ole+07 9.25e+08
Sb-125 3.65e+07 3.99e+05 8.55e+06 3.49e+04 0.00e+00 3.21e+07 2.84e+08

_______________________________________________________________________________

Sb-126 1.00e+07 2.05e+05 3.61e+06 5.66e+04 0.00e+00 7.20n+06 5.94e+09
Sb-127 8.23e+05 1.76e+04 3.11e+05 9.25e+03 0.00+00 5.60e+05 1.40e+08
Te-125m 3.00-+07 1.08*+07 4.02e+06 8.39e+06 0.00e+00 0.00.e00 8.86ee07

_____________________________________________________-_________________________

Te-127 1.22e+03 4.31e+02 2.61e+02 8.38e+02 4.92e+03 0.00e+00 9.38e+04
To-127m 8.44e+07 2.99e+07 1.00e+07 2.01e+07 3.42e+08 0.00e+00 2.10e+08
T.-129 5.37e-10 2.000-10 1.31e-10 3.84e-10 2.25o-09 0.OOe+00 2.94e-09

_______________________________________________________________________________

Te-129n 1.10e+08 4.09e.07 1.74e+07 3.55e+07 4.61e+08 0.OOe+00 4.13e+08
To-131 7.22e-33 2.98e-33 2.26e-33 5.57e-33 3.16e-32 0.00e+00 5.93e-34
To-131m 6.586+05 3.15e+05 2.63e+05 4.75e+05 3.29e+06 0.00+00 2.53e+07

Te-132 4.29e+06 2.72e+06 2.56e+06 2.87e+06 2.61e+07 0.00.+00 8.61e+07
Te-133m 3.95e-13 2.24e-13 2.19e-13 3.13e-13 2.22e-12 0.00e+00 9.07o-13
T$-134 1.68.-18 1.08e-16 1.12e-18 1.38e-18 1.03e-17 0.OOe+00 6.22e-20

1-129 1.39e+09 1.17Q+09 1.96e.09 1.43e+12 2.10e+09 0.00e+00 1.37c+08
1-130 7.410+05 2.14e+06 8.56e+05 1.75e+08 3.30e+06 0.00e+00 1.65e+06
1-131 5.37e+09 7.52e+08 4.04e+08 2.20e+11 1.30e+09 0.00e+00 1.49e+08

I-132 2.96e-0 7.75e-01 2.76e-01 2.61e+01 1.22e+00 0.00e+00 3.38e-01
1-133 7.08e+06 1.20e+07 3.66e+06 1.68e+09 2.11e+07 O.OOe+00 9.09e.06
1-134 3.74e-12 9.92e-12 3.56e-12 1.65e-10 1.56e-11 0.00e+00 1.31e-13

1-135 2.29e+04 5.90e+04 2.19e+04 3.80e+06 9.33e+04 0.00.e00 6.54e+04
Ca-134 9.81e+09 2.31e+10 1.07e+10 0.OOe+00 7.34e+09 2.80e+09 2.87e+08
Ca-134m 3.13e-01 6.49e-01 3.34e-01 0.OOe+O0 3.61e-0l 6.34e-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 uC1/cubic neter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

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

Nuclide Organ Dose Convorsion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 3.33e+09 3.05e+09 7.13e+0E 0.00e+00 1.16-+09 4.21e+08 5.34e+07
Cs-136 4.48e+08 1.76e+09 1.16e+09 0.00e+00 9.60C+09 1.51e+09 1.42e+08
Cs-137 1.34e+10 1.78e+10 6.20e+09 0.00e+00 6.06a+09 2.35e+09 2.53e+08

_______________________________________________________________________________

Cs-138 1.76e-23 3.38e-23 1.69e-23 0.00e+00 2.50e-23 2.91e-24 1.54e-26
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00-+00 0.00e+00
Ba-139 8.40.-08 5.91e-11 2.45e-09 0.00e+00 5.57e-11 4.07e-11 7.50e-07

…_______________________________________________________________________- _____
Ba-140 4.95e+07 5.95e+04 3.13e+06 0.00e+00 2.02e+04 4.00O+04 7.48e+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 O.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

La-140 8.11e+00 3.990+00 1.06e+00 0.00e+00 0.00e+00 0.00e+00 2.29e+05
La-141 5.52e-05 1.70e-OS 2.80e-06 0.00*+00 0.00e+DO 0.00e+00 3.01e+00
La-142 3.43e-11 1.53e-li 3.80e-12 0.00e+00 0.00e+00 0.00e+00 4.64e-07

_______________________________________________________________________________

Co-141 8.88O+03 5.93o+03 6.S1e+02 0.00e+00 2.79ct03 0.00e+00 1.70e407
Ce-143 7.65e+01 5.56.+04 6.21e+00 0.00e+00 2.50e+01 0.00e+00 1.67e+06
Ce-144 6.5Se+05 2.72e+05 3.54e+04 0.00+00 1.630+05 0.00e+00 1.66e+08

_______________________________________________________________________________

Pr-143 2.90O+02 1.16e+02 1.44e+01 0.00e+00 6.73e+01 0.OOe+00 9.55e+05
Pr-144 0.00e+00 0.00400 0.OOe+00 0.00e+00 0.00.400 0.00e+00 0.00e+00
Nd-147 1.81e+02 1.97e+02 1.180+01 0.00e+00 1.16e+02 0.00e+00 7.11e+05

____-_________________________________________________-_______________________

Pm-147 5.15e+03 4.89e+02 l.99e+02 0.00e+00 9.329+02 0.00e+00 4.65e405
Pm-148 1.09e+02 1.77e+01 8.93e+00 0.00e+00 3.20e+01 0.00e+00 1.06e+06
Pm-148m 1.49.+03 3.78e+02 2.96e+02 0.00O+00 5.73e+02 0.00e+00 2.38e+06

_______________________________________________________________________________

Pm-149 7.86e+00 1.11e+00 4.54e-01 0.00ot00 2.11e+00 0.00e+00 1.63e+05
Pm-151 1.18e+00 1.95.-01 9.BBe-02 0.00.400 3.51e-01 0.OOe+00 4.30e+04
SM-15l 4.35e+03 8.37e+02 1.96e+02 0.00e+00 9.17e+02 0.00e+00 2.84e+05

_______________________________________________________________________________

Sm-153 3.65es00 3.02e+00 2.22e-01 0.00.400 9.880-0l 0.00O+00 8.53e04
Eu-152 1.22e+04 2.93e+03 2.58e+03 0.00e+00 1.36e+04 0.000+00 1.08e+06
Eu-154 3.94e+04 5.08e+03 3.5Se+03 0.00,+00 2.27e+04 0.00et00 2.69e+06

_______________________________________________________________________________

Eu-155 8.48e+03 8.18e+02 5.07e+02 0.00e+00 3.20e+03 0.00e+00 4.69e+06
Eu-156 4.55o+02 3.41e+02 5.57e+01 0.00e+00 2.30,+02 0.00e+00 1.74e+06
Tb-160 2.65e+03 0.00e+00 3.31.+02 0.00e+00 1.05e+03 0.00e+00 1.72e+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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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Rj

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

HO-166M 1.78e+04 5.48e*03 3.97e+03 0.00+00 8.03e+03 0.00e+00 1.35e+06
W-1i1 6.27e+04 2.02e+04 2.12e+03 0.00e+00 0.00e+00 0.00e+00 1.72e+06
W-1S 2.39e+06 7.88e+05 8.33e+04 0.00+00 0.OOe+O0 0.00+00 6.81e+07

W-187 1.19e+04 9.73e+03 3.41e+03 0.00.+00 O.OOe+00 0.00e+00 2.630+06
Pb-210 1.12e+11 3.36e+10 4.33e+09 0.00.+OO 1.06e+11 0.OOe+00 1.46e+07
Bi-210 6.57e+05 4.49e+06 3.76e+05 0.00e+00 5.46e+07 0.OOe+00 5.13e+07

_______________________________________________________________________________,

Po-210 1.37e+09 2.8Be+09 3.31e+08 0.00e+00 9.6Se+09 0.00e+00 1.81e+08
Ra-223 2.25e+11 3.42e+08 4.50e+10 0.00e+00 9.83e+09 0.00e+00 1.09e+10
Ra-224 2.62e+10 6.25e+07 5.22et09 0.00e+00 1.79e+09 0.00e+00 4.20e+09

_______________________________________________________________________________

Ra-225 3.50e+11 4.11e+08 6.98e+10 0.00e+00 1.18e+10 0.00e+00 1.22e+10
Ra-226 2.57e+13 6.49e+08 1.91e+13 0.00e+00 1.85e+10 0.00e+00 2.80e.10
Ra-228 1.08e+13 3.49e+09 1.20e+13 0.00e+00 9.98e+09 0.00e00 4.74e+09

_______________________________________________________________________________

Ac-225 1.14e+05 1.55e+05 7.63e+03 0.OOe+00 1.7.e+04 0.OOe+00 7.89e.06
Ac-227 1.02e+08 1.SletO7 6.07e+06 0.OOe+00 4.38e+06 0.00e+00 4.32e+06
Th-227 5.16e+05 9.27e+03 1.49,+04 0.00e+00 5.29e+04 0.00e+00 1.51407

th-228 3.32e+07 5.56e+05 1.12e+06 0.00e+00 3.13e+06 0.00+00 2.91e+07
Th-229 7.13.408 2.05e+07 1.18e+07 0.00e+00 9.92e+07 0.00+00 4:13e+06
Th-230 1.08e+08 6.13e+06 2.99e+06 0.00e+00 2.99e+07 0.00e+00 3.19e406

Th-232 1.21e+09 5.24e+06 8.13et04 0.00e+OO 2.55e+07 0.00e+00 2.71e+06
Th-234 3.39e+03 1.99e+02 9.96e+01 0.00.+00 1.13c+03 0.00e+00 3.60,+06
Pa-231 2.15e+60 8.08e+06 8.38e+06 0.00e+00 4.54e+07 0.00e+00 3.79e.06

Pa-233 2.30e+02 4.42e+01 3.95e+01 0.00e+00 1.67.+02 0.00+400 5.05e+05
U-232 2.94e.10 0.00e+00 2.10e+09 0.00e+00 3.18e+09 0.00e+00 3.5Be+08
U-233 6.16.+09 0.OOe+00 3.76e+08 0.00e+00 1.45e+09 0.00e+00 3.32.+08

U-234 5.93e+09 O.OOe+OO 3.68e+08 0.OOe+00 1.42e+09 0.OOe+00 3.25e+05
U-235 5.68e+09 0.00e+OO 3.46e+08 0.00e+00 1.33e+09 0.00+00 4.13e+08
U-236 5.68e+09 0.00e+00 3.54e+08 0.00e+00 1.36e+09 0.OOe+00 3.05e+08

U-237 1.04e+05 0.00e+00 2.77e+04 0.00e+00 4.26e+05 0.00O+00 2.76*+07
U-239 5.43.+09 0.00e+00 3.24e+0B 0.00e+00 1.25e+09 0.00e+00 2.91e+08
Sp-237 6.63e,07 4.76e+06 2.92e+06 0.00e+00 2.16e+07 0.OOe+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 mremfyr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

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

Niuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLr

Np-238 6.65e+O1 1.78e+00 1.04e+00 0.00e+00 6.10o+00 0.00e+00 1.31e+05
Np-239 7.01e+00 6.62e-0l 3.67e-01 O.OOe+00 2.08e+00 0.OOe+O0 1.06e+05
Pu-238 1.34e+07 1.71e+06 3.63e+05 0.OOe+00 1.55e+06 0.OOe+00 1.54e+06

_______________________________________________________________________________

Pu-239 1.53e+07 l.ESe+06 4.01e+05 0.OOe+OO 1.71e+06 O.OOe+O0 1.41e+06
Pu-240 1.52e+07 1.85e+06 4.Ole+05 O.OOe+0O 1.71e+06 0.OOe+O0 1.43e+06
Pu-241 3.48e+05 1.67e+04 7.34e+03 0.00e+00 3.40e+04 0.OOe+O0 2.94e+04

_______________________________________________________________________________

Pu-242 1.41e+07 1.78e+06 3.87e+05 0.00o+00 1.659+06 0.00e+00 1.38e+06
Pu-244 1.65e+07 2.03e406 4.43e+05 0.OOe+OO 1.88e+06 0.00e+00 2.05e+06
Am-241 3.940+07 3.72e+07 2.84e+06 0.00e+00 2.13e+07 0.OOe+00 3.89e+06

_______________________________________________________________________________

Am-242m 4.02e+07 3.54e+07 2.89n+06 0.000+00 2.14e+07 0.OOe+OO 4.93c+06
Am-243 3.97e+07 3.66e+07 2.80e+06 0.00e+00 2.10e+07 0.00e+00 4.60e+06
Cm-242 1.34e+06 1.41e+06 8.88e+04 0.009+00 4.05e+05 0.OOe+00 3.82e+06

Cm-243 3.24e+07 3.00e+07 2.04.+06 0.00.-00 9.51e+06 0.00e+00 4.12e+06
Cm-244 2.51e+07 2.37e+07 1.59e+06 0.00e+00 7.41e+06 0.OOe+00 3.98e+06
Cm-245 4.94e+07 4.34e+07 3.04e+06 0.00e+00 1.42e+07 0.OOe+00 3.72e+06

Cm-246 4.90e+07 4.34e+07 3.04e+06 0.00e00 1.42e+07 0.00e+00 3.65e+06
Cm-247 4.77e+07 4.27e407 2.99e+06 0.00e+00 1.40e+07 0.00e+00 4.00e+06
Cm-248 3.96e+08 3.52e+08 2.47e+07 0.00e+OO 1.15e+08 0.OOe+00 7.73e+07

Cf-252 1.70e+07 0.00+00 4.104+05 0.00e00 0.OOoe+00 0.00e+00 1.50e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES. Ri

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

Nuclida Organ Dose Conversion Factors

Bons Livor T. Body Thyroid Kidney Lung GI-LLI

H-3 0.009400 8.97e+02 8.97e+02 8.970+02 8.97et02 8.97e+02 8.970+02
Be-10 1.11e+07 1.29e+06 2.79e+05 0.OOe+O0 9.13e+05 0.00e+00 2.26e+07
C-14 1.19e+09 2.39e409 2.39*.09 2.39-+08 2.39c+08 2.39e+00 2.39e+08

_______________________________________--______________________________________

N-13 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 O.OOe+00 O.OOe+0O
F-1B 1.97.-02 0.00e+00 1.96e-03 0.00.+00 0. OOo00 0.004e00 5.34e-03
Na-22 1.90e+10 1.90e+10 1.90e+10 1.90e+10 1.90e+10 1.90e+10 l.90e+10

_______________________________________________________________________________

Na-24 8.889.06 .98Se+06 8.990+06 S.88c+0.6 8.88e+06 0.903+06 8.98e+06
P-32 7.78e+10 3.64e+09 3.00e+09 0.00.+00 0.00e+00 0.00e+00 2.15e+09
Ca-41 2.289.10 0.00+00 2.49e+09 0.00+00 0.OOe+.00 0.00e+00 1.25e+07

_______________________________________________________________________________

Sc-46 6.83e+02 9.36e+02 3.61e+02 0.00e+00 8.29e+02 0.00e+00 1.37e+06
Cr-S5 0.00.+00 0.00.-00 1.02e+05 5.65e+04 1.54e+04 1.03e+05 5.40e+06
Mn-S4 0.00e+00 2.10e+07 5.59e+06 0.00e+00 5.88e+06 0.OOe+OO 1.76e+07

_______________________________________________________________________________

Mn-56 0.OOe+OO 1.28e-02 2.90e-03 0.00e+00 1.55e-02 0.00e+OO 1.86e+00
re-55 1.12e+08 5.93e+07 1.84e+07 0.00.+00 0.00e+00 3.35e+07 1.lOe+07
Fe-59 1.20e+09 1.95e+08 9.69e+01 0.00.400 0.00e+00 5.64et07 2.03e+08

Co-57 0.00e+00 3.84e+06 7.77e+06 0.00.+00 0.00e+00 0.00e+00 3.14e+07.
Co-So 0.00e+00 1.21e+07 3.71e+07 0.OOe+OO 0.OOe+00 0.OOe+00 7.07e+07
Co-60 0.00e+00 4.32e+07 1.27e+09 0.00.e00 0.00.+00 0.00e+00 2.39e+08

Ni-59 2.22e+09 5.90.+08 3.76e+08 0.00e+00 0.OOe+00 0.00+OO 3.91e+07
Ni-63 2.96e+10 1.59e+09 1.01+09 0.00e+00 0.00+00 0.00e+00 1.07e+08
Ni-65 1.68e+00 1.58e-01 9.24e-02 0.00e+00 0.OOe+00 0.00e+00 1.94e+01

Cu-64 0.00e+00 7.49e+04 4.52e+04 0.00e+00 1.81e+05 0.00+00 3.51e+06
Zn-65 4.13e+09 1.10e+10 6.85e+09 0.00+00 6.94e+09 0.00e+00 1.93e+09
Zn-69 9.E70-12 1.43e-11 1.32e-12 0.00.+00 8.65e-12 0.00e+00 8.99e-10

Zn-69m 8.06e+05 1.37e+06 1.62e+05 0.00e+00 7.98e+05 0.OOc+00 4.470+07
So-79 0.00e+00 3.12e+09 6.92e+0B 0.00e+00 5.07e+09 0.00+00 2.05e+0O
sr-82 0.000+00 0.00.+00 1.15e+09 0.00.+00 0.00.e00 0.OOe00 0.00e+00

Br-83 0.OOe+00 0.00e+00 4.47.-0l 0.00e00 0.00e+00 0.00e+00 0.00e+00
Br-I4 0.OOe+00 0.00e+00 7.00e-23 0.00.e00 0.00.e00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00+00 0.OOe+00 0.00e+00 0.00.+00 0.00e+O 0.00e+00

Conversion factors are in units of square meter-arem/yr per uCi/oec for all
nuclides except HI-3, which is in units of mram/yr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER TIHAN NOBLE GASES, Ri

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.OOe+00 8.77e+09 5.39.+09 0.00e+00 0.OOe+00 0.OOe+00 5.64.+08
Rb-87 0.00*+00 9.75e+09 4.52e+09 0.Oe+00 0.00e+00 0.OOe+00 1.46e+09
Rb-88 0.00e+00 0.00e+00 0.00O+00 0.000+00 0.00e+00 n.000+00 0.00.+00

Rb-89 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.00.+00 0.00e+00 0.00e+00
Sr-E9 6.62.+09 0.00e+00 1.89e+08 0.00e+00 0.00.e00 0.00e+00 2.56e+08
Sr-90 1.68e+1l 0.00e+00 3.38e+09 0.00e+00 0.OOe+OO 0.OOe+00 1.50e+09

_______________________________________________________________________________

Sr-91 1.31e+05 0.00eOO 4.94e+03 0.00e+00 0.00e+00 0.00e+00 2.89e+05
Sr-92 2.21e+00 0.00e+00 8.88e-02 0.00e+00 0.00e+00 0.00e+O 4.19e+01
Y-90 3.22e+02 0.00e+00 8.63-+00 0.00+400 0.00+00 0.00e+00 9.180+05

_______________________________________________________________________________

Y-91 3.90e+04 0.00+00 1.04e+03 0.OOe+00 0.00+00 0.00e+00 5.20e+06
Y-9lM 2.60e-19 0.OOe+00 1.02e-20 0.000+00 0.OOe+00 0.OOe+00 5.49e-16
Y-92 2.56e-04 0.OOe+OO 7.32e-06 0.OOe+00 0.OOe+00 0.OOe+00 7.39e+00

Y-93 1.02e.00 0.00e+00 2.79e-02 0.OOe+00 0.OOe+00 0.OOe+00 1.51e+04
Zr-93 6.87e+03 2.57e+02 1.83e+02 0.00.+00 9.95e+02 0.OOe+00 9.75e+04
Zr-95 3.83e+03 8.42e+02 1.50.+02 0.00O+00 1.21e+03 0.00e+00 8.79e405

Zr-97 1.92e+00 2.78e-01 1.64e-01 0.00+00 3.99e-01 0.OOe+00 4.21e+04
Nb-93m 2.15e+06 5.37e.05 1.77e405 0.OOet00 5.80e+05 0.00e+00 8.10e+07
Nb-95 3.18e+05 1.24.+05 8.84e+04 0.00e+00 1.16e+05 0.00e+00 2.29e+08

Nb-97 2.91e-11 5.26e-12 2.46e-12 0.00O+00 5.8ie-12 0.00e+00 1.62e-06
Mo-93 0.00e+00 1.490+09 5.34e+07 0.00e400 3.92e+08 0.00e+00 7.53e+07
Ko-99 0.00.+00 8.14e+07 2.01e+07 0.00e+00 1.74e+08 0.00e+00 6.73e+07

Tc-101 0.000+00 0.00e+00 0.OOe+00 0.00+00 0.00e+00 0.00O+00 0.OOe+00
Tc-99 1.10e.08 1.23e+08 4.40e+07 0.00.+00 1.44e+09 1.08.07 1.29e+09
Tc-99m 1.33e+01 2.61e+01 4.32e+02 0.00e+00 3.79e+02 1.32e+01 1.48e+04

Ru-103 4.28e+03 0.00e+00 1.65e+03 0.00.+00 1.08.404 0.004+00 1.110+05
Ru-105 3.85e-03 0.00e+00 1.40e-03 0.00e+00 3.39e-02 0.00+00 2.51o+00
Ru-106 9.24e+04 0.00e+00 1.15e+04 0.00e+00 1.25e+05 0.00e+00 1.44e+06

Rh-105 1.56e+06 8.40e+05 7.18e+05 0.OOe+00 3.35e+06 0.00.400 5.21e+07
Pd-107 0.00e+00 3.88e.07 3.30e+06 0.00+00 3.25e+08 0.00e+00 7.71e+07
Pd-109 0.00e+00 1.53e+05 4.59e+04 0.OOe+00 8.22e+05 0.00e+00 9.05e+06

Conversion factors are in units of square meter-mzem/yr per uCi/aec for all
nuclides except H-3, which in in units of rnrem/yr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-1O1n 2.09e+05 1.41e+08 1.13e+08 0.00e+00 2.63e+08 0.00+00 1.68e+10
Ag-ill 2.94s+07 9.20e+06 6.07e+06 0.00e+00 2.78e+07 0.00-+00 S.63e+09
Cd-113n 0.OOe+00 1.00o+07 4.27e+05 0.00.+00 1.03e+07 0.00e+00 2.59e+07

_______________________________________________________________________________

Cd-115st 0.00e00 4.29,+06 1.83e+05 0.00e+00 3.19e+06 0.00e+00 5.83e+07
Sn-123 2.44e+09 3.03e+07 5.95e+07 3.21e+07 0.00et00 O.OOe+00 1.20e+09
Sn-125 2.57e+08 3.E8e+06 1.15et07 4.03e+06 0.00.e00 0.00e+00 7.99e+09

Sn-126 6.85e+09 8.54e+07 1.95et08 2.34e+07 0.OOe+00 0.00e+00 5.14e+08
Sb-124 1.09e409 1.41e+06 3.81e+07 2.40a+05 0.00.+00 6.03e+07 6.79a+08
Sb-125 8.70e+07 6.71e+05 1.82e+07 3.06e+04 0.00e+00 4.85e+07 2.08etOB

_______________________________________________________________________________

5b-126 2.29e+07 3.51.+05 8.23e.06 L.34e+05 0.00e+00 1.09e+07 4.62e+08
Sb-127 1.98e+06 3.07et04 6.88e+05 2.21e+04 0.00e-00 8.60e+05 1.12e+08
Te-125m 7.3.e+07 2.00e+07 9.84e+06 2.07e+07 0.00e+OO 0.00+00 7.12e+07

____________-__________________________________________________________________

TS-127 2.99e+03 9.06ee02 6.41e+02 2.07e+03 8.50e+03 0.00e+00 1.17e+05
To-127n 2.08e+08 5.60e+07 2.47e+07 4.97e+07 5.93.+09 0.00etOO 1.69e+08
Te-129 1.33e-09 3.70e-10 3.15e-i0 9.46e-10 3.88e-09 0.00e+00 8.25e-08

________________________________________________________-______________________

Te-129m 2.71e+08 7.59e+07 4.21e+07 8.75e+07 7.91e+08 0.00+00 3.31e+09
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 5.54.+05 5.89e+05 1.14e.06 5.36e+06 0.00e+00 2.25e+07

To-132 1.03e+07 4.54e+06 5.48e+06 6.61e+06 4.21e+07 0.00e+00 4.57e+07
To-133r 9.46e-13 3.82e-13 4.74e-13 7.33e-13 3.63e-12 0.00e+00 2.92e-11
Te-134 3.99--18 1.79.-1i 2.39e-18 3.15e-19 1.66e-17 0.00e00 1.82e-17

I-129 3.43e+09 2.11e+09 1.BBe+09 1.380+12 3.55e+09 0.00e+.00 .06e+00
1-130 1.73e+06 3.50e+06 1.80e006 3.96e+08 5.23e+06 0.00e+00 1.64e.06
r-131 1.30e+09 1.31e+09 7.45ee08 4.33e+11 2.15e+09 0.00.+00 1.17e+08

1-132 7.01e-0l 1.29etCO 5.92e-01 5.97e+01 1.97e+00 0.004+00 1.52e+00
I-133 1.72e+07 2.13e+07 8.05e+06 3.95e+09 3.559+07 0.00e+.00 .57e+06
1-134 E.87e-12 1.65e-1 7.57e-12 3.79e-10 2.52e-11 0.00.+00 1.09e-11

1-135 5.43e+04 9.77ee04 4.62e+04 8.66.+06 1.50e+05 0.00.+00 7.45e+04
Cs-134 2.26e+10 3.71e+10 7.84e+09 0.00e+00 l.l5e+10 4.13e+09 2.00e+08
Ca-134m 7.42-01 1.10,e00 7.18e-01 0.00e+00 5.80e-Ol 9.59o-02 1.39e+00

Conversion factors are in units of square meter-zrem/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, Ri

Ri factors for Child ago 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-LLZ

Ce-135 O.19e+09 5.71et09 5.85e+00 0.00e+00 2.01e+09 6.72e+08 *.27e+07
Co-136 1.01e+09 2.78e+09 1.80e+09 O.OOe+O0 1.48.+09 2.21e+08 9.77e+07
Co-137 3.22e+10 3.09e+10 4.55e+09 O.OOe+00 1.01e+10 3.62e+09 1.93e+08
______________________________________________________________________________-

Cs-138 4.27e-23 5.94e-23 3.77e-23 0.OOe+00 4.18e-23 4.50e-24 2.74e-23
Cs-139 0.OOe+OO O.OOe+O0 0.00+00 O.OOe+OO O.OOe+OO 0.00+00 0.ooe+o0
Ba-139 2.06e-07 1.10-10 5.98e-09 0.00e+00 9.62e-li 6.48.-il 1.19e-05

_______________________________________________________________________________

as-l4O 1.17e+08 1.03e+05 6.84e+06 0.00e+OO 3.34e+04 6.12e+04 5.93e+07
Ba-141 0.000+00 0.00+00 0.00e+00 O.OOe+0O 0.OOe+0 0.OOe+00 0.OOe+O0
Ba-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

__--__________________________________________________________________________

La-l4O 1.94e+01 6.79e+00 2.29e+00 0.00e+00 0.00e+00 0.00e+00 1.89e+05
La-141 1.360-04 3.17e-05 6.89e-06 O.OOe+00 0.OOe+00 0.0oe+00 7.06.400
La-142 8.30e-11 2.64e-11 8.28e-12 0.OOe+00 0.OOe+00 0.00+00 5.24e-06

Co-l4l 2.19e+04 1.O9e+04 1.62e+03 0.00e+00 4.78e+03 0.00e+00 1.36e+07
Ce-143 1.89e+02 1.02e+05 1.47e.01 0.00+00 4.27e+01 0.OOe+00 1.49e+06
Ce-144 1.62e+06 5.09e+05 8.66e.04 0.00e+00 2.82et05 0.004e+00 .33e+0I

Pr-143 7.180+02 2.16e+02 3.56e+01 0.00e+00 1.17e+02 0.00e+00 7.75e+05
Pr-i44 0.00e+00 0.OOa+00 0.00-+00 0.000+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 4.45e+02 3.60e+02 2.79e+01 0.00e+00 l.98e+02 0.00e+00 5.71e+05

P=-147 1.29e+04 9.19e.02 4.94e+02 0.00e+00 1.62e+03 0.00e+00 3.72.+05
PM-148 2.66e+02 3.20e+01 2.07e+01 0.00e+00 5.44e+01 0.00e00 8.54e+05
Pm-148m 3.06e.03 6.09e+02 6.09e+02 0.00+00 9.039+02 0.00P+00 1.72-+06

PM-149 1.94e+01 2.07e+00 1.12e+00 0.00e+00 3.65e+00 0.OOe+00 1.41e+05
PF-151 2.88e+00 3.510-Ol 2.28e-Ol 0.OOe+00 5.95e-l 0.00.4e00 3.98e+04
SM-151 1.05e+04 1.57e+03 4.930+02 0.OOe+00 1.62e+03 0.OOe+00 2.27e+05

Sm-153 9.02e+00 5.61-+00 5.41--ol 0.00+00 1.71e+00 0.00.eOO 7.46e+04
Eu-152 2.52e+04 4.59e+03 5.45e+03 0.00,+00 1.94e+04 0.OOe+00 7.54e+05
Eu-154 9.46e+04 8.51e+03 7.77e+03 D.OOe+00 3.74e+04 0.00e+00 1.98e+06

Eu-155 1.94e+04 1.39e+03 1.09e+03 0.00e+00 5.22e+03 0.OOe+00 3.49e+06
Eu-156 1.10e+03 5.88e602 1.22e+02 0.OOe+00 3.79e+02 0.00e+00 1.33o+06
Tb-160 5.61e.03 0.00.e00 6.96e.02 0.OOe+00 1.67e+03 0.00+00 1.24e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrom/yr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER TI-AN NOBLE GASES, Ri

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

Nuclide Organ Dose Conversion Factors

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

No-16fm 4.44e404 9.30e+03 7.86e+03 0.00e+00 1.32e+04 0.00e+00 1.08e+06
W-181 1.54e+05 3.79.+04 5.21e+03 0.00e+00 0.00e+00 0.00e+00 1.38e+06
W-185 5.89e+06 1.47a+06 2.06e+05 0.00e+00 0.00e+00 0.00e+00 5.48eF07

_______________________________________________________________________________

W-197 2.99e+04 1.71e.04 7.699+03 0.00e+00 0.00e+00 0.00e+00 2.41e+06
Pb-210 2.42e+11 6.21e+10 1.06e+10 0.00e+00 1.87e+11 0.00e+00 1.17e+07
BL-210 1.62e+06 8.38e+06 9.29e+05 0.00e+00 9.45e+07 0.00e+00 4.25e+07

_____________________________--________________________________________________

Po-210 3.37e+09 5.39e+¢9 8.14e+08 0.00e+00 1.68e+10 0.004+00 1.45e+08
Ra-223 5.55e+11 6.41e+08 1.11e+11 0.00e+00 1.70e+10 0.00e+00 8.84e+09
Ra-224 6.430+10 1.17e+08 1.29e+10 0.DOe+00 3.09.+09 0.00.+00 3.53e+09

Ra-225 8.62e+11 7.70e+08 1.72e+11 0.00e+00 2.04e+10 0.00e+00 9.89e+09
Ra-226 3.70e+13 1.21e+09 3.11e+13 0.00ee00 3.21e+10 0.00.+00 2.24e+10
Ra-22B 2.52e+13 6.53e+08 2.B2e+13 0.00e+00 1.73e+10 0.00e+00 3.80e.09

______________________--_______________________________________________________

Ac-225 2.81e+05 2.89e+05 1.88e+04 0.00.+00 3.09.+04 0.00e+00 6.43e+06
Ac-227 1.69e+08 2.72e+07 1.05et07 0.00e+00 5.99e+06 0.00e+00 3.46e+06
Th-227 1.27e+06 1.73e+04 3.67e+04 0.00*+00 9.179+04 0.00e+0C 1.22e+07

_______________________________________________________________________________

Th-228 8.33e+07 1.07e+06 2.82e+06 0.00e+00 5.55e+06 0.00e+00 2.33e+07
Th-229 9.67e+08 2.43e07 1.61e+07 0.00e+0.0 1.19e+08 0.00e+00 3.31a+06
Th-230 1.46e+08 7.32e+06 4.08e+06 0.00e+00 3.57e+07 0.00e+00 2.55e+06

Th-232 1.63e+08 6.25e+06 1.24e+05 0.00e+00 3.059+07 0.00e+00 2.17e+06
Th-234 8.40e+03 3.71e+02 2.43e+02 0.00e+00 1.97e+03 0.00e+00 2.90e+06
Pa-231 2.91.+08 Q.63e+06 1.16.-07 0.00.400 5.27o+07 0.00e+00 3.03e+06

Pa-233 4.68.+02 7.30e+01 9.18e+01 0.00e+00 2.69e+02 0.00e+00 3.73e+05
U-232 7.24e+10 0.00e*00 5.18e+09 0.00O+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 0.00c+00 9.09.+08 0.00e.00 2.46e+09 0.00e+00 2.60e+00
U-235 1.41e+10 0.00e+00 8.51e+08 0.00e.00 2.31e+09 0.00e+00 3.30e+08
U-236 1.41e+10 0.00e+00 8.72e+08 0.00e+00 2.369+09 0.00e+00 2.44e+09

_______________________________________________________________________________

U-237 2.57e+05 0.00e+00 6.83e+04 0.00e+00 7.42e+05 0.00e+00 2.27e+07
U-238 1.35e+10 0.00e+00 7.98e+08 0.00+eO0 2.16e+09 0.00e+00 2.33e+0B
Np-237 9.17e+07 6.05e+06 4.03e+06 0.00e+00 2.49e+01 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.

UNT-005-014 Revision 7 Attachment 7.7 (17 of 24)

118

I



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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.64e+02 3.32e+00 2.55e+00 0.00+00 1.06e+Dl 0.OOe+0O 1.14e+05
Np-239 1.73e401 1.24-+00 8.71e-01 0.00+00 3.58e+00 0.00400 9.17e+04
Pu-23E 1.96e+07 2.27e+06 5.20e+05 0.00+00 1.69e+06 0.OOe+00 1.23e+06

_______________________________________________________________________________

Pu-239 2.12e+07 2.27a+06 5.45e-05 0.00.+00 2.01e.06 0.00.e00 1.13et06
Pu-240 2.lle+07 2.35e+06 5.45e+05 0.00e+00 2.01e+06 0.00e+00 1.15e+06
Pu-241 6.35e+05 2.59e+04 1.32e+04 0.00e+00 4.86e+04 0.00e+00 2.36e+04

_______________________________________________________________________________

Pu-242 1.96e+07 2.27e+06 5.25e+05 0.00e+00 1.93e+06 0.000+00 1.10e+06
Pu-244 2.29e+07 2.60e+07 6.0l-+05 0.00e+00 2.22e+06 0.OOetOO 1.65e+06
Am-241 5.54e+07 4.77et07 4.16e+06 0.OOe+00 2.54e+07 0.00e+00 3.11e+06

_______________________________________________________________________________

Am-242m 5.76e+07 4.61e+07 4.28.+06 0.00-+00 2.59e+07 0.00e+0O 3.95e+06
Am-243 5.51e+07 4.65e+07 4.04e+06 0.00e+00 2.49e+07 O.00e+00 3.68e+06
Cm-242 3.30e+06 2.63e+06 2.19e+05 0.OOe+00 7.02e+05 0.OOe+00 3.06e+06

_______________________________________________________________________________

Cm-243 5.26e+07 4.27e+07 3.38e+06 0.00e+00 1.27e+07 0.00e+00 3.30e+06
Cm-244 4.43e+07 3.59e+07 2.84e+06 0.00-+00 1.04.+07 0.00e+00 3.19e+06
Cm-245 6.07e+07 5.51e+07 4.32e+06 0.00e400 1.69e+07 0.OOe+00 2.98e+06

Cm-246 6.79e*07 5.51e+07 4.32e+06 0.00e+00 1.69e+07 0.OOe+00 2.92e+06
Cm-247 6.62e+07 5.43e+07 4.24o+06 0.00.e00 1.66e+07 0.OOe+00 3.85e+06
Cm-248 5.51e.09 4.49e+08 3.50e+07 0.00e+00 1.37e+06 0.00e+00 6.21e+07

Cf-252 4.25e+07 0.00.+00 1.03e+06 0.OOetOO 0.OOe+00 0.OOe+00 1.20e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

Ri factors for infant age group by nuclide.
Waterford Steam Electric Station
Pathway s Gaseous Release CowH' Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+00 1.369+03 1.36e*03 1.36e+03 1.36e+03 1.36e+03 1.36e403
Be-10 1.41.+07 2.05e406 4.25e+05 0.00e+00 1.35e+06 0.00e+00 2.29e+07

. C-14 2.34.+09 5.00e+08 5.OOe+08 5.00e+08 5.00.+08 5.00e+08 5.00e+08
___--_________________________________________________________________________

N-13 O.OOe+00 0.00e+00 0.00e+00 O.dOe+O0 0.OOe+00 0.00e+00 0.00e+00
F-18 4.12e-02 0.00e+00 3.51e-03 0.00e+00 0.00e+00 0.00-+00 9.67e-03
Na-22 3.18e+10 3.18e.10 3.18e+10 3.16e+10 3.18e+10 3.18e+10 3.18e+10

_______________________________________________________________________________

Na-24 1.55e+07 1.55e+n7 1.55-+07 1.559+07 1.550+07 1.55e+07 1.55e+07
P-32 1.60e+11 9.43e+09 6.21e+09 0.OOe+00 0.00e+00 0.00e+00 2.17e+09
Ca-41 2.46e+10 0.OOe+00 2.69e+09 0.00e+00 0.00.+00 0.00+00 1.26e+07

Sc-46 1.30e+03 1.88e+03 5.S6e+02 0.OOe+00 1.23e+03 0.00e+00 1.22e+06
Cr-SI 0.00+00 0.00e+00 1.61.+05 1.05e+05 2.30e+04 2.05e+05 4.70e.06
Mn-54 0.OOe+00 3.90e+07 8.84e+06 0.OOe+00 B.64e.06 0.00+OO 1.43e+07

_____--________________________________________________________________________

Mn-56 0.00e+00 3.14e-02 5.42a-03 0.00e+00 2.70e-02 0.00+00 2.86e+00
Fe-55 1.35e+08 8.73e+07 2.33e+07 0.00+00 0.00e+00 4.27e+07 1.11e+07
Fe-59 2.24e+09 3.92e+08 1.54e+08 0.00e+00 0.OOe+00 1.16e+08 1.87e+08

Co-57 0.OOe+00 8.95e+06 1.46e+07 0.OOe+00 0.OOe+00 0.OOe+00 3.05e+07
Co-59 0.00+00 2.42e+07 6.05e+07 0.00e+00 0.OOe+00 0.00e400 6.04c+07
Co-60 0.OOe+00 O.E1e+07 2.08e+08 0.00e+00 0.OOe+00 0.OOe+00 2.10e+08

NI-59 2.610+09 7.99e+08 4.50e+08 0.00+00 0.OOe+OO 0.OOe+-O 3.95e+07
N1-63 3.49e+10 2.16e+09 1.21e409 0.00e+00 0.00.+00 0.00e+00 1.07e+08
Ni-65 3.56C+00 4.03e-01 1.83e-al 0.00e+00 0.00e+00 0.00e+00 3.074+D1

Cu-64 0.OOe+00 1.86e+05 8.62e+04 0.OOe+00 3.15e+05 0.00e+00 3.82e+06
Zn-65 5.55e+09 1.90o+10 8.786+09 0.00.+00 9.23a+09 0.00e+00 1.61e+10
Zn-69 2.10e-11 3.79e-1i 2.82e-12 0.00e+00 1.57e-11 0.00e+00 3.09e-09

Zn-69m 1.70e+06 3.480e06 3.17¢+05 0.00.e00 1.41e+06 0.00e+00 4.82e+07
So-79 0.00e+00 7.77e+09 1.440+09 0.00e+00 9.00.409 0.00o+00 2.07e+08
Br-82 0.00e+O 0.00.400 1.93e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-83 0.004+00 O.OOe+OO 9.49e-01 0.00e00 0.OOe+00 0.00e+00 0.00e+00
Br-84 0.00.+00 0.00e+00 1.35e-22 0.00+00 0.00+00 0.OOe+00 0.00e+00
Br-85 0.00e+0O 0.000+00 0.00e+00 0.00.+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
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, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+OO 2.23e+10 1.lOe+10 0.00e+00 0.00e+00 0.00e+00 5.69e+08
Rlb-87 0.00e+00 2.19e+10 8.69e+09 0.00e+00 0.OOe+00 0.00e+00 1.48e+08
4b-8 0.OOe+00 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Rb-O9 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
Sr-89 1.26e+10 0.00e+00 3.61e+08 0.00e+00 0.006+00 0.00a+00 2.59e+08
Sr-90 1.86e+11 0.00.+00 3.77e+09 0.00.e00 0.00e+00 0.004+00 1.52e+09

_______________________________________________________________________________

Sr-91 2.73e+05 0.00+00 9.87e+03 0.00e+00 0.00e+00 0.00e+00 3.23e+05
Sr-92 4.71e+00 0.00e+00 1.75e-Ol 0.OOe+00 0.00e+00 0.OOe+00 5.08e+01
Y-90 6.820+02 0.00e+00 1.83e+01 .0.00e+O 0.OOe+00 0.OOe+00 9.41e+05

Y-91 7.33.404 0.00+00 1.95e+03 0.OOe+OO 0.OOe+00 0.00e+00 S.25e+06
Y-91= 5.94e-19 0.OOe+00 2.03e-20 0.00a+00 0.00e+00 0.OOe+00 1.98e-15
Y-92 5.44e-04 0.00+00 1.53e-05 0.00.+00 0.00e+00 0.00e00 1.04*+01

_______________________________________________________________________________

Y-93 2.16e+00 0.00e+00 5.90e-02 0.00e+OO 0.00e+00 0.OOe+00 1.71e+04
Zr-93 7.94e+03 3.78e+02 2.28e+02 0.00e+00 1.11e+03 0.00e400 9.83c+04
Zr-95 6.80e+03 1.66e+03 1.18e+03 0.OOe+00 1.79e+03 0.OOe+00 8.26e+05

_______________________________________________________________________________

Zr-97 4.07e400 6.99e-01 3.19e-01 0.OOe+00 7.04e-01 0.OOe+00 4.46.+04
Nb-93m 2.52e+06 6.83.+05 2.13e+05 0.00e+00 6.66e+05 0.OOe+00 8.16e+07
Nb-95 5.93e+05 2.44.+05 1.41.405 0.OOe+00 1.75e+05 0.00+00 2.06e+08

Nb-97 6.16e-11 1.31e-11 4.74e-12 0.000+00 1.03e-11 0.00+00 4.15e-06
Mo-93 0.00+00 3.49e+09 1.12e+08 0.OOe+00 6.97e+08 0.00e+00 7.47e+07
ffo-99 0.00e+00 2.08e+08 4.06e+07 0.00e+00 3.11e+08 0.00e+00 6.86e+07

Tc-101 0.000+00 0.00e+0O 0.00+00 0.006+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 2.22e+08 3.00e+08 9.36e+07 0.OOe+00 2.53e+09 2.92e+07 1.30e+09
Tc-99m 2.77e+01 5.70e+01 7.35e+02 0.00e+00 6.14e+02 2.90e+01 1.66e+04

Ru-103 E.670+03 0.00e+00 2.90e+03 0.OOe+00 1.80e+04 0.00e00 1.05.+05
Ru-105 8.12e-03 0.00.e00 2.74e-03 0.00e+00 5.97e-02 0.OOe+00 3.23e+00
Ru-106 1.90e+05 0.OOe+00 2.38e+04 0.00e+00 2.25.+05 0.00c+00 1.44e+06

Rh-lOS 3.32e+06 2.17e+06 1.46e+06 0.00e+00 6.03e+06 0.00e+00 5.39e+07
Pd-107 0.00+00 9.79e+07 6.95e+06 0.00e+00 5.59e+08 0.00e+00 7.78e+07
Pd-109 0.00+OD 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 in in units of msem/yr per uCi/cubic meter.
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COWS MILK PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Watorford Steam Electric Station
Pathway : Gaseous Release Cowls M1lk Pathway Ri

Nuolide Organ Dose Converaion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ibmt 3.86e+08 2.82e+08 1.86e+08 0.OOe+00 4.03a+08 0.00e+00 1.46-+10
Ag-111 6.17e+07 2.40e+07 1.27e+07 0.00e+00 5.01e+07 O.COe+ON 5.72e+09
Cd-113n 0.004+00 1.740+07 6.42e+05 O.OOe+00 1.32e+07 0.00o+OO 2.62e+07
______________________________________________________________________________-

Cd-115m O.00e+00 1.03e+07 3.59e+05 0.00+00 5.409+06 0.00e00 5.89e+07
Sn-123 4.57e+09 7.14e+07 1.19e+08 7.18e+07 0.00e+00 0.00e+00 1.21e+09
Sn-125 5.37e+08 1.00e+07 2.39e+07 9.86e+06 0.00+00 0.00e+00 8.05e+03

_______________________________________________________________________________-

Sn-126 1.14e+10 1.49e+08 3.70e+08 3.93e+07 0.00e+00 0.00.e00 5.1ee+08
Sb-124 2.09e+08 3.08e+06 6.49e+07 5.56e+05 0.00e+00 1.31e+08 6.46e+0E
sb-125 1.50e+08 1.45e+06 3.08e907 1.87e+05 0.00e+00 8.65e+07 1.99e+08

___________________________-___________________________________________________

Sb-126 4.20e+07 8.23e+05 1.52e+07 3.22-+05 0.00e+00 2.64e.07 4.35e+09
Sb-127 4.17e+06 7.44e+04 1.29e+06 5.31e+04 0.00e+00 2.15e+06 1.11e+08
To-125m 1.51e+08 5.04e+07 2.04eeO7 5.07e+07 0.OOe.00 0.00e+00 7.18e+07

_______________________________________________________________________________

Te-127 6.34e+03 2.13e+03 1.36e+03 5.16e+03 l.55e+04 0.00e+00 1.33e+05
To-127m 4.21+08 1.40e+08 5.10.+07 1.224+09 1.04e+09 0.00e+00 1.70e+08
Te-129 2.81e-09 9.69e-10 6.56e-10 2.36e-09 7.00e-09 0.OOe+00 2.25e-07

_______________________________________________________________________________

Te-129m 5.57e+08 1.91e+08 8.58e+07 2.14e+08 1.39*+09 0.00e+00 3.33e+08
Te-131 3.76e-32 1.39e-32 1.05e-32 3.35e-32 9.61e-32 0.00e+00 1.52e-30
Te-1310 3.38e+06 1.36e+06 1.12e+06 2.76e+06 9.36ei06 0.OOe+00 2.29e+07

TS-132 2.11e+07 1.05e+07 9.75e+06 1.54e+07 6.54e+07 0.OOe+OO 3.87e+07
Te-133m 1.98e-12 9.05e-13 8.65o-13 1.74e-12 6.17e-12 0.00-+00 9.76e-11
Te-134 8.25.-18 4.14e-lB 4.27e-lB 7.39e-lB 2.79e-17 0.00.+00 9.46e-17

1-129 7.06*+09 5.23e+09 3.83e+09 3.36e+12 6.19ee09 0.00e+00 1.05e+08
1-130 3.56e+06 7.83e+06 3.14e+06 8.78e+08 8.60e+06 0.00e+00 1.68e+06
1-131 2.72e+09 3.21e+09 1.41e+09 1.05e+12 3.74e+09 0.00e+00 1.14e+08

_______________________________________________________________________________

1-132 1.45e4OO 2.95e+00 1.05e+00 1.38e+02 3.29e+00 0.OOe+00 2.39e+00
1-133 3.63e+07 5.29e+07 1.55e+07 9.62e+09 6.22e+07 0.00e+00 8.95.+06
1-134 1.84e-11 3.77e-11 1.34e-11 8.78e-10 4.2le-11 0.004+00 3.89e-11

1-135 1.13.405 2.25e+05 8.19e404 2.01e+07 2.50e+05 0.00+00 9.13e+04
Co-134 3.65e+10 6.80e+10 6.87e+09 0.00e+OO 1.75e+10 7.19e+09 1.85e+09
Cs-134m 1.55e+00 2.59e+00 1.30e+00 0.00e+00 9.94e-01 2.29e-01 2.04e+00

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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Co-135 1.31-+10 1.19e+10 6.22et08 0.OOe+00 3.40e409 1.29e+09 4.31e+07
Ca-136 1.98e+09 5.81e+09 2.17e+09 0.00e+00 2.32e+09 4.74e+08 8.83e+07
Cs-137 5.15e+10 6.02e+10 4.21e.09 0.00*+00 1.62e+10 6.55e+09 1.89e+09

_______________________________________________________________________________

Ca-138 9.Ole-23 1.47e-22 7.10e-23 0.00e+OO 7.31e-23 1.14e-23 2.34e-22
Ca-139 0.00.+00 0.00+00 0.00e+00 0.00e+00 0.OOe+00 0.00.e00 0.OOe+00
Ba-139 4.399-07 2.91e-10 1.27e-08 O.OOe+00 1.75e-10 1.77e-10 2.78e-05

…______________________________________________________________________________
Ba-140 2.41et08 2.41e+05 1.24e+07 0.OOe+00 5.72e+04 1.48e+05 5.92e+07
Oa-141 O.OOe+00 0.00+00 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00
Ba-142 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00.e00

_______________________________________________________________________________

La-140 4.06.+01 1.60e+01 4.11e+00 0.00e+00 0.00e+00 0.00.e00 1.8.e+05
La-141 2.89--04 8.39e-05 1.46e-05 0.OOe+UO 0.00e+00 0.00e+00 9.62e+00
La-142 1.74a-10 6.40e-ll 1.53e-11 0.00e+00 0.00e+00 0.OOe+00 1.09e-05

_______________________________________________________________________________

Ce-141 4.34e+04 2.64e+04 3.11e+03 0.OOe+00 8.15e'03 0.00e+00 1.37e+07
C,-143 3.97e+02 2.64e.05 3.01e+01 0.00e+00 7.68e+01 0.00e+00 1.54e+06
Ce-144 2.33e+06 9.52.405 1.30-+05 0.00.+00 3.85e+05 0.00atOO 1.33e+08

______________-________________________________________________________________

Pr-143 1.49e+03 5.55e+02 7.36e+01 0.00e+00 2.06e+02 0.OOe+00 7.84e+05
Pr-144 0.00e+00 0.00e+OO 0.OOe+00 0.00e+OO 0.00e+0 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 5.74.+05

_______________________________________________________________________________

Pm-147 1.57e404 1.32-+03 6.44e+02 0.00e+00 1.98e+03 0.OOe+OO 3.75e+05
Pn-148 5.57e+02 5.04e+01 4.05etOl 0.OOe+00 9.60e+01 0.004e+00 .58e+05
Pm-l4Bm 4.90e+03 1.24e+03 9.74e+02 0.00e+00 1.43e+03 0.00.e00 1.62e+06

PM-149 4.13e+01 5.42e+00 2.37e+00 0.00e+00 6.59e+00 0.00e+00 1.46e.05
PM-151 6.10e+00 8.90e-0l 4.50e-01 0.00e+00 1.06e+00 0.00e+00 4.12.e04
SM-151 1.19e+04 2.74.+03 5.92e+02 0.004+00 1.86e+03 0.00e+00 2.29e+05

Sm-153 2.91e+01 1.47el01 1.13e+00 0.00e+00 3.09e+00 0.OOe+00 7.71e+04
Eu-152 2.76e+04, 7.34e+03 6.19e+03 0.00e+00 2.06e+04 0.00e+00 6.52e+05
Eu-154 1.09e+05 1.51e+04 9.05e+03 0.00e+00 4.09e+04 0.00e+00 1.88u+06

Eu-155 2.1e.04 2.51e+03 1.30e+03 0.00e+00 5.63e+03 0.00e+00 3.36e+06
Eu-156 2.23e.03 1.38e.03 2.19e+02 0.00e+00 6.37e+02 0.00e+00 1.30e+06
Tb-160 8.75e.03 0.00e+00 l.09e+03 0.00o+00 2.49e403 0.00e+00 1.17e+06

Conversion factors are in units of square meter-arem/yr per uCi/sec for all
nuclides except H-3, which ts in units of nrom/yr pcr uCi/cubic meter.

UNT-005-014 Revision 7 Attachment 7.7 (22 of 24)

123

I



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

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

Nuclid. Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

No-166a 5.144+04 1.11-+04 8.76a+03 0.OOe+00 1.47e+04 0.00e+00 1.09e+06
W-181 3.23e+05 9.91e+04 1.11+04 0.00.e00 0.00e+00 0.O0e+00 1.39e+06
W-185 1.23e+07 3.85e+06 4.39e+05 0.00e+OO 0.00+00 0.00+00 5.51e+07

V-l87 6.09e+04 4.23e+04 1.46e+04 O.Ooe+OO O.OOe+00 0.OOe+0O 2.49e+06
Pb-210 2.69e+11 7.23e+10 1.210+10 0.OOe+00 2.20e+11 0.000+00 1.l8c+07
Di-210 3.42e+06 2.20e+07 1.96e+06 O.OOe+00 1.71e+08 0.OOe+00 4.33e+07

______________-________________________________________________________________

Po-210 6.908+09 1.32e+10 1.64e+09 0.00e+00 2.80e+10 0.00e+00 1.47e+08
Ra-223 1.150+22 1.68e+09 2.316+11 0.00e+00 3.06e+10 0.00e+00 8.97e+09
Ra-224 1.36e+11 3.07e+08 2.720+10 0.OOe+00 5.60e+09 0.OOe+00 3.60e+09

_______________________________________________________________________________

Ra-225 1.78e+12 2.01e+09 3.54e+11 0.00e+00 3.66e+10 0.00-+00 9.98e+09
Ra-226 4.09e+13 3.13e+09 3.38e+13 0.00e+00 5.730+10 0.OOe+00 2.26e+10
Ra-228 2.E2e+13 1.69e+09 3.18e+13 0.00.400 3.09e+10 0.OOe+OO. 3.83e+09

Ac-225 5.E5e+05 7.51e+05 3.92e+04 0.00e+00 5.51oe04 O.OOe+00 6.51e+06
Ac-227 1.84e+08 3.15e+07 1.15e+07 O.OOe+00 6.40e+t6 0.00e+00 3.49e+06
Th-227 2.61e+06 4.37e+04 7.49e+04 0.00e+00 1.61e+05 0.00e+00 1.24.+07

_______________________________________________________________________________

Th-228 9.94e+07 1.36e+06 3.36e+06 0.00+00 6.36e+06 0.00e+00 2.359407
Th-229 1.040+09 2.60o.07 1.73.1O7 0.0Oet00 1.25e+08 0.00e+00 3.33e+06
Th-230 1.56e+08 7.82e+06 4.36e+06 0.OOe+OO 3.75e+07 0.OOe+00 2.57e+06

_______________________________________________________________________________

Th-232 1.74e+08 6.70e'06 6.79e+04 0.OOe+00 3.20e+07 0.00e+00 2.18e+06
Th-234 1.700+04 9.26e+02 4.91e+02 0.00e+00 3.41e+03 0.00e+00 2.92e+06
Pa-231 3.11e+08 1.03e+07 1.249+07 0.OOe+00 5.51e+07 0.0Oe+00 3.0og+nf

_______________________________________________________________________________

Pa-233 8.05e+02 1.58e+02 1.41e+02 0.OOe+00 4.32*+02 0.00e+00 3.78e+05
U-232 9.95e+10 0.00e+00 8.88e+09 0.00e+00 9.74e+09 0.00e+00 2.89e+08
U-233 2.09e+10 0.OOe+00 1.59e+09 0.00e+00 4.44e+09 0.00e+00 2.68e.+0

U-234 2.01e+10 0.00e+00 1.56e+09 0.000+00 4.36.+09 0.OOe+00 2.62e+00
U-235 1.92e+10 0.OOe+OO 1.460+09 0.OOe+00 4.08e.09 0.00e+00 3.33e+08
U-236 1.92e+10 0.OOe+00 1.50e+09 0.00+00 4.15e+09 0.00.e00 2.46e+09

U-237 5.39e+05 0.00e+00 1.44e+05 0.00e+00 1.34e+06 0.00e+00 2.30e+07
U-238 1.84e+10 0.00e+00 1.37e+09 0.00.e00 3.82e+09 0.00e+00 2.35e+08
Np-237 9.87e+07 6.54e+06 4.32e.06 0.00e+00 2.61e+07 0.00e+00 3.39e+06

Conversion factors are in units of square reter-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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COWS MILK 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 Cow's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung CT-LLI

Np-238 3.49-+02 8.78e+00 5.40e+00 0.0Oe+0O 1.92e+01 o.OOe+OO 1.17e+05
Np-239 3.650+01 3.26e+00 1.84e+00 0.OOe+00 6.51e+00 0.00e+00 9.44e+04
Pu-238 2.11e+07 2.47e+06 5.59e+05 0.006+00 1.99e+06 0.00e+00 1.24e+06

_______________________________________________________________________________

Pu-239 2.27e+07 2.55e+06 5.82e+05 0.00e+00 2.11e+06 0.OOe+00 1.14e+06
Pu-240 2.270+07 2.559+06 5.82e+05 0.00+00 2.11e+06 0.00e+00 1.16e+06
Pu-241 6.971+05 2.99e+04 1.45e+04 0.00e+00 5.20e+04 0.00e+00 2.38e+04

Pu-242 2.11e+07 2.45e+06 5.6le+05 0.0Oet00 2.02e+06 0.00e+00 1.11e406
Pu-244 2.45e+07 2.81e+06 6.43e+05 0.00e+00 2.32e+06 0.00e+00 1.66e+06
Am-241 5.95e+07 5.17e+07 4.44e+06 0.00e+OO 2.67e+07 0.OOe+00 3.14e+06

_______________________________________________________________________________

Azn-242m 6.21e+07 5.02e+07 4.65e+06 0.00e+00 2.73e+07 0.OOe+00 3.98e+06
Am-243 5.92e+07 5.06e+07  4.36e+06 0.00e+00 2.629407 0.00e+00 3.71e+06
Cm-242 5.15e+06 4.77e+06 3.42e+05 0.00e+00 9.E4e+05 0.00+00 3.09e+06

_______________________________________________________________________________

Cm-243 5.75.+07 4.72e+07 3.69ef06 O.OOe+00 1.34e+07 0.00e+00 3.33e+06
Cm-244 4.84e+07 3.98e+07 3.11e+06 0.000+00 1.110407 0.000e00 3.22e+06
Cm-245 7.36e+07 5.96e+07 4.65e.06 0.00e+00 1.78e+07 0.00n+00 .3.009+06

_______________________________________________________________________________

Cm-246 7.280+07 5.96e+07 4.65e.06 0.00e+00 1.77e+07 0.OOe+0O 2.95e+06
Cm-247 7.12e+07 5.88e+07 4.57e+06 0.00e+00. 1.74e+07 D.00e+00 3.88e*06
Cm-248 5.808e+08 4.85e+08 3.77e+07 0.00e+00 1.44e+08 0.00e+00 6.25e+07

Cf-252 4.93e+07 0.OOo+00 1.19e+06 0.00e+00 0.OOe+00 0.00+00 1.21e+07

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

Ri factors for Adult age group by nuclide.
Waterford Steam Eltctric Station
Pathway : Gaseous Release Meat A Poultry Pathway Ri

Nuclide Organ Done Conversion Factors

Done Liver T. Body Thyroid Kidney Lung G1-LLI

H-3 O.00e+00 1.85e+02 l.85e+02 l.B5e+02 1.85e+02 1.85e+02 1.85e+02
Be-10 9.72e+06 1.35e+06 2.18e+05 0.00e+00 1.02e+06 0.00e+00 7.35e407
C-14 2.41e+08 4.83e+07 4.83e+07 4.83e+07 4.83e.07 4.B3e+07 4.83e407

______________________________________________________________________________-

N-13 O.OOe0 . O.OOe+O0 0.00.400 0.00e+00 O.00e+00 0.00+00 0.00e+00
J-18 0.00O+00 0.00e+0 0.00+OO 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
Na-22 1.39e+09 1.39e+09 1.39o+09 1.39e+09 1.39e+09 1.39e+09 1.39e+09

______________________________________________-________________________________

Na-24 1.39e-03 1.39e-03 1.39e-03 1.39e-03 1.39e-03 1.39e-03 1.39e-03
P-32 4.66e+09 2.90e+08 1.80e+09 0.OOetOO 0.OOe+00 0.00e+OO 5.24e+0B
Ca-41 2.03e+09 O.OOe+00 2.19e+03 O.OOe+00 0.00e+00 0.00e+00 2.02e+06

_______________________________________________________________________________

Sc-46 1.76e+05 3.41e+05 9.91e+04 0.00e+00 3.1Ee+05 0.OOe+00 1.66e+09
Cr-51 0.00+00 0.004e+O 7.05c+03 4.21e403 1.55c+03 9.36e+03 1.77e+06
Mn-54 0.OOe+00 9.18e+06 1.75e+06 0.OOe+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 0.00+00
Fe-55 2.93e+08 2.03e+08 4.72e+07 0.00e+00 0.00e+00 1.13e+08 1.16e+08
Fe-59 2.66e+08 6.24e+08 2.39e+08 0.00e+00 0.00o+00 1.74e+08 2.08e+09

_________________ -------------------------------------------------------------

Co-57 0.00e+00 5.639+06 9.37e+06 0.00,+00 0.00+00 0.OOe+O0 1.43e+08
Co-5 0.00-+00 1.82e+07 4.09e+07 0.00.+00 0.00+00 0.OOe+00 3.70e+08
Co-60 0.000+OO 7.52e+07 1.66e+08 0.00e+00 0.00e+00 0.00e+00 1.41e+09

N4-59 1.42e+08 4.87e.07 2.37e+07 O.0O.+00 0.00e00 0.000e+OO 1.00e+07
Ni-63 1.89e+09 1.31e+08 6.33e+07 0.00e+00 0.00e+00 0.OOe+00 2.73e+07
Ni-65 0.00e+00 0.00e+00 0.n0e+00 0.00.+00 0.00a+00 O.OOe+OO O.OOe+00

Cu-64 0.00e+00 2.80.-07 1.31e-07 0.004+00 7.05e-07 0.00e+00 2.38e-05
Zn-65 3.56e+08 1.13e409 5.12e+08 0.00+00 7.57e+08 0.00e+OO 7.13e+08
Zn-69 0.00.+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Zn-69m 1.87e-05 4.48e-OS 4.10e-06 0.00.+00 2.71e-05 0.00e+00 2.73e-03
Se-79 0.000+00 1.080+08 1.8le+07 0.004+00 1.87e-08 0.00e+00 2.21e+07
Br-82 0.00-+00 0.00O+00 1.23e+03 0.00e+00 0.00e+00 0.004+00 1.41c+03

Br-83 0.OOe+00 0.00.+00 0.00c+00 0.00+00 0.00+00 0.00e+00 0.00e+00
Br-et 0.00.+00 0.006*00 0.OOe+00 0.00+00 0.00e+00 0.00e+00 0.00+00
Br-95 0.00e+00 0.00e+00 0.00e+00 0.00.e00 0.00e+00 O.Oe+00 0.00e+00

Conversion factors are in units of square neter-mrem/yr per uCi/sec for all
nuclides oxcept N-3, which is in units of roem/yr per uCI/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for Adult age group by nuclide.
Watertord Steam Electric Station
Pathway : Gaseous Release Meat 4 Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GE-LLI

Rb-86 0.00e+00 4.89e+08 2.27-+09 0.00+00 0.00e+00 0.00e+00 9.61e+07
Rb-87 0.00+00 1.05e+09 3.64e+08 0.00e+00 0.00e+00 0.OOe+00 4.90e+07
Rb-88 0.OOe+O0 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00 0.0oe+00 0.00c+00

Rb-89 0.00+00 0.00e+00 0.00+00 0.00e+00 0.00+00 0.000+00 0.00e+00
Sr-89 3.02-+09 0.00e+00 .66e+06 0.00e+OO 0.00e+00 0.00e+00 4.84e+07
Sr-90 1.43-+10 0.00e+00 2.87e+08 0.00e+00 0.00e+00 0.00e+00 3.59e+0B

8r-91 1.58e-10 0.00e+00 6.39e-12 0.00e+00 0.00e+00 0.00e+00 7.53e-10
Sr-92 O.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 0.00+OO O.One+.00 0.00+00 1.15e+06

_______________________________________________________________________________

Y-91 1.13e+06 0.00e+00 3.03e+04 O.OOe+00 0.00e+00 0.OOe+00 6.23e+08
Y-91m 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00 0.OOe+00
Y-92 1.69e-39 0.00.400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.96e-35

_______________________________________________________________________________

Y-93 4.87e-12 0.00e+00 1.35e-13 0.00e+00 O.0Oe+00 0.00e+00 1.SSe-07
Zr-93 3.90.+06 2.18e05 1.02e+05 0.00e+00 8.27o+05 0.OOe+OO 2.27e+08
Zr-95 1.E7e+06 6.01e+05 4.07e+05 0.00e+00 9.43e+05 0.O0e+O 1.909+09

Zr-97 2.11.-OS 4.27o-06 1.95e-06 0.OOe+00 6.44e-06 0.00e+00 1.32e400
Nb-93m 1.95e+07 6.35e+06 1.57e+06 0.00e+00 7.31e+06 0.00e+00 2.93e+09
Nb-95 2.300+06 1.28e+06 6.87e+05 0.00e+00 1.26e+06 0.OOe+00 7.76e+09

Nb-97 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 O.OOe+00 0.00e+00
Ho-93 0.00e+00 1.65e+0B 4.45e+06 0.00e+00 4.67e+07 0.00e+00 2.68e+07
Ho-99 0.00e+00 1.01e+05 l.91e+04 0.00e+00 2.28e+05 0.00.+00 2.33e+05

Tc-101 0.00+00 0.00e+00 0.00e+00 O.OOe4OO 0.00e00 0.O0o+00 0.OOe+OO
Tc-99 1.37e.09 2.04e+08 5.51e+07 0.0Oe+OO 2.57e+09 1.73.+07 6.67e+09
Tc-99m 4.74e-21 1.34e-20 1.71e-19 0.00e+00 2.04e-19 6.57e-21 7.93e-18

_______________________________________________________________________________

Ru-103 1.05e+.0 0.00e+00 4.53e+07 0.00+00 4.02e+08 0.OOe+00 1.23e410
Ru-lOS 6.30e-28 0.00+00 2.49e-28 0.00e+00 B.14e-27 0.OOe+OO 3.85e-25
Ru-106 2.80e+09 0.00e+00 3.54e+08 0.00e+00 5.40e+09 0.00e+00 1.81G+1l

Rh-105 3.79e+00 2.78e+00 1.83e400 0.00e+00 1.18e+01 0.00e+00 4.42e+02
Pd-107 0.00e+00 1.61e+06 1.03e+05 0.00.e00 1.45e+07 0.00e+00 9.999+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 is in units of mrem/yr per uCi/cublc meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCUDES
OTHER THAN NOBLE GASES, RI

Rd factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway s Gaseous Release Moat I 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.OOe+00 1.22e+07 O.00e+00 2.52e+09
Ag-1i1 1.46e+05 6.12*+04 3.05o+04 0.00-+00 1.97e+05 0.OOe+00 1.12e.08
Cd-113m 0.00o+00 4.60e+06 1.47e+05 0.00e+00 5.06e+06 0.00e+00 3.70e+07

_______________________________________________________________________________

Cd-115m 0.00e+00 1.49e+06 4.76e+04 o.ooe+oo 1.1Ee+06 O.OOe+oo 6.27e+07
Sn-123 5.53e+09 9.159+07 1.35e+08 7.78e+07 0.00e+00 0.00e+00 1.13e+10
Sn-125 1.76e+08 3.55e+06 7.99e+06 2.94e+06 0.00+00 0.OOe+00 2.20.+09

* -------------------------------------------------------------------------------

Sn-126 1.85e+10 3.66e+0E 5.27.+08 1.08e+08 0.00e+00 0.OOe+00 5.33e+09
Sb-124 1.98e+07 3.74e+05 7.85e+06 4.80e+04 0.00e+00 1.54e+07 5.62e+08
Sb-125 1.91e+07 2.13e+05 4.55e+06 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 0.00e+00 1.20e+06 1.60e+08
Sb-127 1.71e+04 3.75e+02 6.58e+03 2.06e+02 0.00e+00 1.02e+04 3.92e+06
Te-125m 3.59e+08 1.30e+08 4.E1e+07 1.08e+08 1.46e+09 0.00e+00 1.43e+09

_______________________________________________________________________________

TS-127 2.21e-10 7.94e-11 4.78e-11 1.64e-10 9.01e-10 0.OOe+00 1.74e-08
Te-127m 1.12e+09 3.99e+08 1.36e+08 2.e5e+08 4.53e+09 0.OOe+00 3.74e+09
Te-129 0.00e+00 0.00400 0.00*400 0.OOe+00 O.0oe+00 0.OOe+00 O.OOe+00

_______________________________________________________________________________

Te-129m 1.13e+09 4.23e+08 1.80e+08 3.90e+08 4.74e+09 0.00e400 5.71e+09
Te-131 0.00-+00 0.00.+00 0.OOe+00 0.00e+00 0.00+00 0.00e+00 O.00etOO
Te-131m 4.57e+02 2.23e+02 1.86e+02 3.54e+02 2.26e+03 0.00e+00 2.22e+04

To-132 1.43e+06 9.23e+05 8.66e+05 1.02e+06 B.89e+06 0.00.e00 4.36e+07
To-133m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
7o-134 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00.400 0.00e+00 0.00e+00

_______________________________________________________________________________

1-129 1.30e+08 1.12e+08 3.66e+08 2.87e+11 2.40e+08 0.00e+00 1.77e+07
1-130 2.1Be-06 6.42e-06 2.53e-06 5.44e-04 1.00Q-05 0.00e+00 5.52e-06
1-131 1.08e+07 1.54e+07 8.82e406 5.040+09 2.64e+07 0.00e+00 4.06e+06

1-132 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.OOe+00 0.00e+00
1-133 3.72e-01 6.47e-01 1.97e-Ol 9.51¢+01 1.13e+00 0.00+00 5.R2e-01
1-134 O.OOe+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+00 0.00e+00

1-135 4.69e-17 1.23e-16 4.53a-17 8.10e-15 1.97e-16 0.00.+00 1.39e-16
Ca-134 6.58e+08 1.56e+09 1.28e+09 0.004+00 5.06e+08 1.68e+08 2.74e+07
Cm-134r 0.00o+00 0.00.+00 0.00e+00 0.00O+00 0.00e+00 0.00&+00 0.OOe+00

Conversion factors are in units of square meter-mrem/yr per uCi/soc for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubicmoter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Rj

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Heat 6 Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Ca-135 2.14e+08 1.97e+08 8.16e+07 O.OOe+O0 7.47e407 2.24e+07 4.62e+06
Ca-136 1.21e+07 4.76e.07 3.43e.07 O.OOe+0O 2.65e+07 3.63e+06 5.41e+06
Cs-137 8.72e+08 1.19e+09 7.81e+08 0.00e+00 4.05e+0Q 1.35e+08 2.31e+07

_______________________________________________________________________________

Ca-138 O.OOe+OO 0.00.+00 0.OOe+00 0.00e+00 O.OOe+00 0.000+00 0.00+00
Cs-139 0.00e+00 0.00+OO 0. OOe+O0 0.00e+00 O.OOe+O0 O.OOe+0O O.OOe+00
Da-139 0.OOe+00 0.00.400 0.00e+00 O.OOe+0O 0.OOe+0O 0.00e+00 0.OOe+0O

_______________________________________________________________________________

Da-140 2.88e+07 3.61e.04 1.88e+06 0.OOe+OO 1.23.+04 2.07e+04 5.92e+07
Ba-141 0.00e+OO O.OO4OO 0.OOe+O0 0.000+00 0.00.00e+OO 0.OOe+00 0.00e+00
Ba-142 O.OOo+O 0 0.00.00 0.00e+00 0.000+00 0.000+00 0.00+00 0.00e00

______________-______--------------__-________--______-_______________________--

La-140 3.75*-02 1.89e-02 4.99e-03 0.00.e00 0.00e+00 0.00.-00 1.39.403
La-141 3.46--37 1.07e-37 1.76e-38 0.00e+00 0.00e+00 0.00e+00 1.2Be-32
La-142 0.00+00 0.00e+00 0.OOe+OO 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00

_______________________________________________________________________________

Ce-141 1.41e+04 9.50e+03 1.08e+03 0.00e+00 4.41e+03 0.COe+00 3.63e+07
Ce-143 2.03e-02 1.50e+01 1.66e-03 0.OOe+00 6.61e-03 0.OOe+00 5.61e+02
Ce-144 1.46e+06 6.09e405 7.83e+04 0.00e+OO 3.61e+05 0.00e+00 4.93e+09

______________________-___-_______________-____________________________________

Pr-143 2.10e+04 8.42e+03 1.04e+03 0.00+00 4.86e+03 0.00.+00 9.19e+07
Pr-144 0.00e+00 0.00e+00 0.00.+00 0.00+00 0.00lOO 0.OOet00 0.00e+00
Nd-147 7.080+03 8.1Ee+03 4.90e+02 0.OOe+00 4.78e.03 0.00e+00 3.93e+07

_______________________________________________________________________________

nm-147 9.64e+05 9.07e+04 3.67e+04 0.OOe+00 1.710+05 0.00e+00 1.14e+08
Pm-148 1.99.+03 3.29e+02 1.65e+02 0.00.400 6.21e+02 0.00.e00 2.58e+07
Pm-148m 2.16e+05 5.59.+04 4.27e+04 0.OOe+00 8.43e+04 0.OOe+00 4.14e+08

_______________________________________________________________________________

Pm-149 5.15e+00 7.28e-01 2.97e-01 0.00e+00 1.37e+00 0.00.e00 1.36e+05
PM-151 5.64e-03 9.46e-04 4.78e-04 0.0De+00 1.69e-03 0.OOo+00 2.60e+02
Sm-151 9.45e+05 1.63e+05 3.90e+04 0.00e+00 1.82e+05 0.OOe+00 7.19e+07

_______________________________________________________________________________

Sm-153 1.17e+00 9.B0e-01 7.15e-02 0.00.+00 3.17e-01 0.OOe+00 3.49e+04
Eu-152 2.55e+06 5.81e+05 5.100+05 0.00e+00 3.60e+06 0.OOe+00 3.35e+08
Eu-154 8.09e+06 9.95e+05 7.089+05 0.00et00 4.76e+06 0.00+00 7.21e+08

Eu-155 1.09e+06 l.54e+05 9.93e+04 0.OOe+00 7.10e+05 0.OOe+00 1.21e+08
Eu-156 3.77et04 2.92e+04 4.71e+03 0.OOe+OO 1.95a+04 0.OOe+00 2.00e+08
Tb-160 3.92.+05 0.00e+00 4.39e+04 0.00et00 1.62e+05 0.OOe+00 3.61e+08

Conversion factors are in units of square =*ter-mrem/yr per uCi/aec for all
nuclides except H-3, which is in units of =rem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

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

Ruclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Ho-166= 3.26e+06 1.02e.06 7.12e+05 0.00+00 1.52e+06 0.00e+00 3.09e+08
W-181 3.02e+04 9.84e+03 1.05e+03 0.00e+00 0.00+00 0.00e+00 1.12e+06
W-185 1.08e+06 3.61e+05 3.79e+04 0.00.+00 0.00e+00 0.00e+00 4.17e+07

_______________________________________________________________________________

1-187 2.25e-02 1.89e-02 6.56e-03 0.00oe+00 0.00e+00 0.00+00 6.15e+00
Pb-210 1.21.+10 3.469+09 4.31e+09 0.00.e00 9.75e+09 0.OOe+00 1.77e+06
Bi-210 2.72e+05 1.88e+06 1.56e+05 0.00e+00 2.26e+07 0.00e+00 2.80e+07

_______________________________________________________________________________

Po-210 9.62-+09 2.04e+10 2.32e+09 0.00e+00 6.81e+10 0.00e+00 1.72e+09
Ra-223 6.16e+10 9.49e+07 1.23e+10 0.004t00 2.69.+09 O.OOe4OO 3.98e+09
Ra-224 7.05e+00 1.71e+06 1.41e+08 0.00e+00 4.1e.+07 0.00e+00 1.49e+08

_______________________________________________________________________________

Ra-225 1.23e+11 1.46e+08 2.46e+10 0.OOe+00 4.15e+09 0.00e+00 5.75e+09
RD-226 2.82et13 5.35e-+0 2.05e+13 0.OOe+00 1.52e+10 0.00e+00 3.10e+10
Ra-228 1.03e+13 2.87e+08 1.lle+13 0.00e+.00 .12e+09 0.00O+00 5.19e+09

_______________________________________________________________________________

Ac-225 7.54e+07 1.04e+08 5.07e+06 0.00e+00 1.18e+07 0.00e+00 6.98e+09
Ac-227 3.07e+11 4.07e+10 1.82e+10 0.00.+00 1.31e+10 0.00e+00 1.34e+10
Th-227 2.02e+06 3.66e+04 5.B3e+04 0.00.+00 2.0Se+05 0.00e+00 7.97e+07

_______________________________________________________________________________

Th-228 2.61a+08 4.43e+06 8.65.+06 0.00e+00 2.46e+07 0.00.+00 2.97e+08
Th-229 7.46.+09 2.13e+08 1.23e+08 0.00e+00 1.03e.09 0.00o+00 4.28e+07
Th-230 1.13e+09 6.42e+07 3.13e+07 0.00+00 3.10e+08 0.00e+00 3.30e+07

Th-232 1.26e+09 5.48e+07 8.23e+05 0.00e+00 2.64e+08 0.000+00 2.81e+07
Th-234 1.56e+04 9.19e+02 4.51e+02 0.00e+00 5.21e+03 0.OOe+00 2.21e+07
Pa-231 8.99e+15 3.38e414 3.49.+14 0.00e+00 1.90e.15 0.00e+00 1.57e+14

_______________________________________________________________________________

Pa-233 4.60e+09 9.28e+08 7.98e+08 0.00e+00 3.49e+09 0.OOe+00 1.44e+13
U-232 3.85e+09 0.OOe+00 2.75e+08 0.00e+00 4.16e+08 0.004+00 6.31e+07
U-233 S.12e+08 0.00e+00 4.92e+07 0.00.+00 1.89e+08 0.00+00 5.85e+07

U-234 7.79e+08 0.00o+00 4.82e+07 0.00e+00 1.86e+08 0.00e+00 5.72e+07
U-235 7.47.+08 0.OOe+00 4.53e+07 0.00e+00 1.74e+08 0.00e+00 7.28e+07
U-236 7.47e+05 0.00+00 4.62c+07 0.00e+00 1.78e+08 0.00e+00 5.37e+07

U-237 2.15.+03 0.00e+00 5.72e+02 0.00e+00 8.83e+03 0.OOe+00 7.55e+05
U-239 7.15e+08 0.OOe+00 4.23e+07 0.00.e00 1.63et08 0.00e+00 5.13e+07
Np-237 6.91e+08 4.91e.07 3.04e+07 0.00e+00 2.26e+08 0.00e+00 4.35e+07

Conversion factors are in units of square meter-mremlyr per uCi/sec for all
nuclides except R-3, which is in units of mrom/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

Ri factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Heat A Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.43e+00 3.85e-OZ 2.22e-02 0.00e+00 1.30e-01 0.00e+00 3.58eh03
Np-239 2.61e-01 2.57e-02 1.41*-02 0.00e+00 O.OOe-02 O.OOe+O0 5.26e+03
Pu-238 2.42*+07 3.06e+06 6.56e+05 0.OOe+O0 2.81e+06 0.00e+OO 2.80e+06

_______________________________________________________________________________

Pu-239 2.78e+07 3.34et06 7.33e+05 O.OOe+O0 3.11e+D6 0.00e+00 2.56e+06
Pu-240 2.78e+07 3.34*+06 7.33e+05 0.00+00 3.11e+06 0.OOei00 2.60e+06
Pu-241 6.00et05 2.85e+04 1.27e+04 0.00e+00 5.840+04 0.OOe+0O 5.35e+04

Pu-242 2.58e+07 3.22e+06 7.06e+05 0.00e+00 3.00e+06 O.OOe+00 2.51e+06
Pu-244 3.010+07 3.69e+06 8.10e+05 0.00e+00 3.44e+06 0.00+OO 3.74e+06
Am-241 4.07e+00 3.80e+08 2.92e+07 0.00e+00 2.19e+O8 0.00.400 4.00e+07

_______________________________________________________________________________

Am-242m 4.17e+09 3.63e+08 2.98e+07 0.00e+00 2.22e+08 0.OOe+oO 5.12e+07
Am-243 4.14e+08 3.78e+08 2.91e+07 0.OOetOO 2.19e+08 0.00e+00 4.77e.07
Cm-242 9.56e+06 1.02e+07 6.36e+05 0.00e+00 2.89e+06 0.00e+00 3.67e+07

_______________________________________________________________________________

Cm-243 3.28e+08 3.00e+08 2.05e+07 0.OOe400 9.57e+07 0.OOe+00 4.27e+07
CO-244 2.49e+08 2.33e+08 1.57e+07 0.OOe+00 7.32e+07 0.000+00 4.12e+07
Cm-245 5.14e+08 4.4Re+Oa 3.16-+07 0.00e+00 1.48e+08 0.00e+00 3.86e+07

Cm-246 5.10e+08 4.48e+08 3.15e+07 0.00e+00 1.47e+08 0.00e+00 3.79e+07
Cm-247 4.97-+0S 4.41e+08 3.11e+07 0.00e+OO 1.45e+08 0.Oe+00 4.99ee07
Om-249 4.14e+09 3.64e+09 2.56e+08 0.00e+00 1.20e+09 0.OOe+00 8.06e608

Cr-252 1.39e+0E 0.00e+00 3.34e+06 0.oce+00 0.ooe+oo 0.00e+00 1.53e.08

Conversion factors are in units of aquare meter-mrem/yr per uCi/sec for all
nuclides except 8-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCUDES
OTHER THAN NOBLE GASES, R

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 O.OOe+OO 1.10e+02 1.10e+02 1.10e+02 1.10oe+02 1.10e+02 1.10e+02
Be-10 7.26e+06 1.12e+06 1.83e+05 0.OOe+OO 8.59e+05 0.00+00 4.60e+07
C-14 2.04e+08 4.06e+07 4.08e+07 4.08e+07 4.O8e+07 4.05e+07 4.08e+07

_______________________________________________________________________________

N-13 0.00e+O0 0.OOe+0O 0.00e+00 .OOe+0O 0.00e+00 0.00e+00 0.00e.00
F-18 0.OOe+O0 0.OOe+00 0.00e+00 0.00+00 0.OOe+00 0.00+0 0.00+00
Na-22 1.10.+09 l.lOe+09 1.10e+09 1.l0e+09 1.10e+09 1.10e+09 1.10e+09

_______________________________________________________________________________

Na-24 1.1le-03 l.lle-03 1.11e-03 1.11e-03 l.lle-03 1.lle-03 1.lle-03
P-32 3.94e+09 2.44e+08 1.53e+08 0.00e+00 0.OOe+00 0.00e400 3.31e+08
Ca-41 1.28c+09 0.00e+00 1.38e.08 0.OOe+00 0.00+00 0.OOe+0O 1.26e+06

_______________________________________________________________________________

Sc-46 1.36e+05 2.65e+05 7.87e+04 0.00e+00 2.54e+05 0.00e+00 9.04e+08
Cr-51 0.00e+00 0.00.e00 5.64eet3 3.13e+03 1.24e+03 8.05e03 9.48e+05
Hn-54 0.00e00O 7.00e+06 1.39e+06 0.OOe+00 2.09e406 0.00e+00 1.44e+07

_______________________________________________________________________________

Mn-56 0.OOe+00 0.00e+00 0.OOe+O0 0.OOe+00 0.00et0O 0.OOe+OO 0.OOe+00
Fe-55 2.38e+08 1.69e+08 3.94e407 0.OOe+00 0.OOe+OO 1.07e+08 7.31e+07
Fe-59 2.12e+08 4.95e+08 1.91e+08 0.00e+00 0.OOe+00 1.56e+08 1.17o+09

_____________________________________-_________________________________________

Co-57 0.OOe+00 4.53e+06 7.59e+06 0.00e+00 0.00e+00 0.00e+00 .45e+07
Co-SE 0.006+00 1.41e+07 3.24e+07 0.00e+00 0.00e+00 0.OOe+00 1.94e+09
Co-60 0.00+00 5.83e+07 1.31e+08 0.00e+00 0.00o+00 0.OOe+00 7.60e+08

_______________________________________________--______________________________

Nl-59 1.13e+08 4.00e+07 1.92e+07 0.00+00 0.00.+00 0.OOe+00 6.289e06
N1-63 1.52e+09 1.07e+08 5.15e+07 0.00+00 0.00.+00 0.00e+00 1.71e+07
Nl-65 0.OOe+OO 0.00e+00 0.00e+00 0.OOe+00 0.00+00 0.00+00 0.00+00

_______________________________________________________________________________

Cu-64 0.00e+00 2.2ee-07 1.07e-07 0.00+00 5.77e-07 0.00e+00 1.77e-OS
Zn-65 2.50e+08 8.69e+08 4.05e+08 0.00+00 5.56e+08 0.00e+00 3.68e+00
zn-69 0.00e+00 O.00etOO 0.OOe+0O O.OOetOO 0.OOe+00 0.OOe+OO 0.00e+00

Zn-69M 1.56e-05 3.67e-05 3.37n-06 0.00e+00 '2.23e-OS 0.00t400 2.02--03
s0-79 o.00e+00 9.07e+07 1.52e+07 0.OOe+OO 1.5Se+08 0.00e+00 1.39e+07
Br-82 0.00e+00 0.00e+00 9.76e+02 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00

Br-83 0.000+00 0.00+00 0.OOe+00 0.00o+00 O.0Oe+0O O.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00
Br-S5 0.00.e00 0.00.e00 0.00e+00 O.Oe+OO 0.00-+00 0.OOe+00 0.00e+00

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

Ri factors for Teen age group by nuclido.
katerford Steam Electric Station
Pathway-: Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Doae Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 4.07e+08 1.91e+08 0.00+00 0.00e+00 0.00e+00 6.02e+07
Rb-87 O.OOe+00 8.79e+08 3.07e+08 0.00e+00 0.00+00 O.00e+00 3.07e+07
Rb-88 0.00o+00 0.00.e00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00

_______________________________________________________________________________

Rb-89 0.00+00 0.00.+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00
Sr-89 2.55e+08 0.OOe+00 7.29e+06 0.00e+00 0.OOe+0O 0.00e+00 3.03e+07
Sr-90 9.89e+09 0.00e+00 1.98.409 0.00+00 0.00e+00 0.000+00 2.26e+08

Sr-91 1.33e-10 0.00e+00 5.29e-12 0.00e+00 O.OOe+00 0.00e+O0 6.03e-10
Sr-92 0.00+00 0.OOe+O0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00.+00
Y-90 9.11e+01 0.OOe+00 2.45e+O0 0.OOe+0O 0.D0e+00 0.OOe+00 7.52e+05

_______________________________________________________________________________

Y-91 9.540+05 0.00+OO 2.56e+04 0.00e+00 0.00o+00 0.00.eOO 3.91e+08
Y-91M 0.00+00 0.00e+00 O.00e400 0.00+00 0.OOe+00 0.00e+00 0.00e+00
Y-92 1.43e-39 0.OOe+00 0.OOe+00 0.00e+00 0.OOe+OO 0.OOe+00 3.93e-35

______________________________________-________________________________________

Y-93 4.1le-12 0.00Q+OO 1.13o-13 0.00.e00 O.OOe+00 0.00e+00 1.26e-07
Zr-93 3.05e+06 1.50e+05 8.21e+04 0.00e+00 5.32o405 0.00e+00 1.42e+08
Zr-95 1.50e+06 4.73e+05 3.25e+05 0.00e+00 6.95e+05 0.OOe+00 1.09e+09

_______________________________________________________________________________

Zr-97 1.76e-OS 3.49e-06 1.61e-06 0.00-+00 5.299-06 0.00e+00 9.44e-01
Nb-93m 1.55e+07 5.10e+06 1.28e+06 0.00e+00 5.96e+06 0.00e+00 1.84.+09
Nb-95 1.79e+06 9.96e+05 5.48e+05 0.00O+00 9.65e+05 0.00e+00 4.26.409

Nb-97 0.00+00 0.00+00 0.OOe+00 0.00+00 0.OOe+00 0.000+00 0.008+00
Mo-93 0.00e+00 1.37e+08 3.76e+06 0.00e+00 3.94e.07 0.00e+00 1.67e+07
Mo-99 0.00e+00 B.31e+04 1.59e+04 0.OOe+00 1.90e+05 0.00a+00 1.49e+05

Tc-101 0.00-+00 0.00.e00 0.00e400 0.00.+00 0.OOe+00 0.00e+00 0.OOe+00
Tc-99 1.16e+08 1.70e+08 4.65e+07 0.OOe+00 2.16e+09 1.76e+07 4.17e+09
Tc-99m 3.77e-21 1.05e-20 1.36e-19 0.00e+00 1.57e-19 5.93e-21 6.90e-18

Ru-103 8.57e+07 0.00e+00 3.66e+D7 0.00e+00 3.02e+08 0.ooc+00 7.16e+09
Ru-105 5.27e-28 0.00e+00 2.04e-28 0.000+00 6.65e-27 0.00+00 4.25e-25
Ru-106 2.36e+09 0.OOe+00 2.97e+08 0.00e+00 4.55e+09 0.00e+00 1.13e+11

Rh-105 3.21e+00 2.32e+00 1.52e+00 0.00e+00 9.84e+00 0.OOe+00 2.9Se+02
Pd-107 0.00+00 1.35e+06 8.69e+04 0.00e+00 1.22e+07 0.00e+00 6.26e+06
Pd-109 0.00e400 l.24e-06 2.83e-07 0.00e+00 7.19e-06 0.00e+00 1.25e-04

Conversion factors are in units of square meter-lran/yr per uCI/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110m 5.06e+06 4.79e+06 2.91e+06 0.OOe+00 9.13e+06 0.00+00 1.34e+09
Ag-ll1 1.23e.05 5.12e+04 2.57e+04 O.00e+00 1.67e+05 0.00e+00 7.14e+07
Cd-113m 0.00+00 3.85e+06 1.24e+05 0.OOe+00 4.26e+06 0.00e+OO 2.32e+07

_______________________________________________________________________________

Cd-115m 0.00e+00 1.25+06 4.02e+04 0.OOe+OO 9.96e+05 0.OOe+00 3.94e+07
Sn-123 4.66e+09 7.66e+07 1.13e+08 6.130+07 0.00O+00 0.00e+00 7.05e+09
Sn-125 1.49-+08 2.96e+06 6.71e+06 2.32e+06 0.00e+00 0.OOe+00 1.40e+09

_______________________________________________________________________________

Sn-126 1.50e+10 2.80e+08 4.2Se+08 7.38e+07 0.00e+00 0.00e+00 3.34e+09
Sb-124 1.62e+07 2.98e+05 6.31e406 3.67e+04 0.OOe+00 1.41e+07 3.26e+08
Sb-125 1.560+07 1.71e+05 3.66e+06 1.49e+04 0.00e+00 1.37e+07 1.22e+08

_______________________________________________________________________________

Sb-126 1.60e+06 3.28e.04 5.76e+05 9.07e+03 0.00e+00 1.15e+06 9.49e.07
Sb-127 1.43e+04 3.05e+02 5.3Be+03 1.60e+02 0.00e+00 9.70e+03 2.42e+06
To-125n 3.03e+08 1.09e+08 4.05+07 8.47e+07 0.00e+00 0.00e+00 8.94e+08

To-127 1.88e-10 6.65e-11 4.04e-1l 1.29e-10 7.60e-10 0.OOe+00 1.45e-08
To-127m 9.42e+08 3.34e+08 1.12e+08 2.24e+08 3.82e+09 0.00.+00 2.35e+09
Te-129 0.OOe+00 0.00e+00 O.00+00 0.00e+00 O.OOe4Oo 0.00e+00 0.00e+00

To-129m 9.50e+08 3.53e+08 1.50e+08 3.07e+00 3.99e+09 0.00e+00 3.57e+09
To-131 0.OOe+00 O.OOe+00 0.00.e00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
To-131m 3.81.+02 1.83e+02 1.52e+02 2.75e+02 1.90e+03 0.00e+00 1.47e+04

_______________________________________________________________________________

7.-132 1.17e+06 7.39e+05 6.95e+05 7.79e+05 7.09e+06 0.00e+00 2.34a+07
To-133m 0.Oe+OO 0.00e+00 0.00.e+00 0.00.0e+0 0.00e+00 0.OOe+00 0.00e+00
Te-134 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

1-129 1.09e+06 9.21e+07 1.54e+08 1.12e+11 1.65e+08 0.00e+00 1.07e+07
1-130 1.75e-06 5.07e-06 2.02e-06 4.13e-04 7.80e-06 O.OCe+00 3.89e-06
1-131 8.94e+06 1.250+07 6.72e+06 3.65e+09 2.15e+07 0.00+00 2.48e+06

1-132 0.00-+00 0.00.+00 0.000+00 0.00.+00 0.0..+00 0.00.+00 0.00e+O0
1-133 3.11e-01 5.28.-01 1.61e-01 7.37e+01 9.26e-01 0.oo0+OO 3.99e-01
1-134 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

1-135 3.92e-17 9.82e-17 3.64e-17 6.32e-15 1.55e-16 0.00e+00 1.09e-16
Cs-134 5.23e+08 1.23e+09 5.71e+08 0.00.+00 3.91e+08 1.49e+08 1.53e+07
Cs-134m 0.OO00e+ 0.00,+00 0.00e+00 0.00e+00 0.00e.OO 0.00e+00 0.00e+00

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

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

Nuclide Organ Dose Conversion Factors

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

Ca-135 1.80e+08 1.65e+08 3.86e+07 0.00e+00 6.31e+07 2.289+07 2.89e+06
Cs-136 9.41e+06 3.70O+07 2.49o+07 0.00+00 2.02e+07 3.1Se+06 2.98eo06
Cs-137 7.24e+08 9.63e+08 3.36e+08 0.00e+00 3.28e+08 1.27e+0B 1.37e+07

_______________________________________________________________________________

Ca-139 0.00e+00 0.O0e+00 0.00.+00 0.00e+00 0.OOc+OO 0.OOe+0O 0.00e+00
Cs-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.C0e+00
Ba-139 0.00e+00 0.00e+00 0.00.+00 0.00.+00 O.00e+00 0.00+00 0.00e+00

Ba-140 2.38e+07 2.91e+04 1.53e+06 0.OOe+00 9.88e+03 1.96e+04 3.67e+07
Ba-141 0.00e+00 0.00e+00 O.00e+00 0.00.*00 0.00e+00 O.OOe+00 0.00.+00
Ba-142 0.O0e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00+00 0.00.+00

_____________-_________________________________________________________________

La-140 3.08e-02 1.51e-02 4.039-03 0.00a+00 0.000+00 0.O0e+00 8.69e+02
La-141 2.92e-37 8.97e-39 1.48e-38 0.00e+00 0.OOe+00 O.00e+00 1.59e-32
La-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00.e00 0.O0e+00 0.O0e+00

_______________________________________________________________________________

Ce-141 1.19e+04 7.80e+03 9.05e+02 0.00e+00 3.71e+03 0.00e.00 2.25e+07
Ce-143 1.71e-02 1.24e+01 1.39e-03 0.00e+00 5.58c-03 O.00e+00 3.74e+02
Ce-144 1.239+06 5.09e+05 6.60e+04 0.OOe+00 3.04e105 0.OOe+00 3.09e+08

_______________________________________________________________________________

Pr-143 1.77e+04 7.05e+03 6.79e+02 0.00e+00 l.lOe+03 0.OOe+00 5.81e+07
Pz-144 0.00eOO00 0.OOe+00 0.00e+00 0.00+OO 0.00e+00 O.OOe+00 0.00e+00
Nd-147 6.24e+03 6.78e+03 4.06e+02 0.00e+00 3.96e+03 0.00e+00 2.45e+07

Pm-147 7.93O+05 7.53e+04 3.07e+04 0.00e+00 1.44e+05 0.OOe+OO 7.16e+07
Pm-148 1.66e+03 2.71o+02 1.36e+02 0.00O+00 4.89e+02 0.00e*00 1.62e+07
Pz-148m 1.72e+05 4.36e+04 3.41e+04 0.00e+00 6.60e+04 0.00e+00 2.74.+08

_______________________________________________________________________________

PM-149 4.34e+00 6.10e-01 2.50e-Ol 0.00e+00 1.16e400 0.OOe+00 8.98e+04
PM-151 4.72e-03 7.79e-04 3.94e-04 0.00e+00 1.40--03 0.OOe+OD 1.75e+02
Sm-151 7.07e+05 1.36e+05 3.19e.04 0.00e+00 1.49e+05 0.00e+00 4.61e+07

_______________________________________________________________________________

Sm-153 9.89e-0l 8.28e-0l 6.02e-02 0.00e+00 2.67e-01 0.00.+00 2.31e+04
Eu-152 1.89e+06 4.56e+05 4.02e+05 0.00+00 2.12e+06 0.O0e+00 1.68e+08
Eu-154 6.15e+06 7.93e+05 5.59e+05 0.00e+00 3.55e+06 0.00e+00 4.19e+08

Eu-155 1.30e+06 1.25e+05 7.76a+04 0.00e+00 4.90e+05 O.00e+00 7.18e+08
Eu-156 3.12e+04 2.340+04 3.82e+03 0.00+00 1.58e+04 0.00e+00 1.20e+08
Tb-160 3.19e+05 0.00e+00 3.98e+04 0.00e+00 1.26e+05 0.O00+00 2.06.+09

Conversion factors are in units of square meter-arem/yr per uCi/sac for all
nuclidea except H-3, which is in units of mromlyr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

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

Nuclidt Organ Does Ccnversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 2.55.+06 7.84e.05 5.68e+05 0.00e+00 1.15e+06 0.00O+00 1.93e+08
W-191 2.56e+04 8.25e+03 8.62e+02 0.OOe+00 0.00e+00 0.OOe+00 7.02e+05
W-1S5 9.14e+05 3.01e+05 3.19e+04 0.00e+00 0.OOe+00 0.00e+00 2.60e+07

_______________________________________________________________________________

W-187 1.88e-02 1.53e-02 5.379-03 0.00+00 0.00e+00 0.OOe+00 4.15e+00
Pb-210 8.47e+09 2.55e+09 3.28e+08 0.00e+OO .05e+09 O.OOe+00 1.11e+06
Di-210 2.30-+05 1.57e+06 1.32e+05 0.00+00 1.91e+07 0.OOe+00 1.E0o+07

_______ -----------------------------------------------------------------------

Po-210 8.13e+09 1.71e+10 1.96e+09 0.OOe+00 5.75e+10 0.00e+00 1.00e+09
Ra-223 5.21e+10 7.92e+07 1.04e+10 0.OOe+00 2.27e+09 0.00e+00 2.51e+09
Ra-224 5.97e+08 1.43e+06 1.194+09 0.00e+00 4.09e+07 0.00e+00 9.59e+07

_______________________________________________________________________________

Ra-225 1.04e+11 1.22e+08 2.08e+10 0.006+00 3.50e+09 0.OOe+00 3.63e+09
Ra-226 1.77e+13 4.48e406 1.32e+13 0.00+00 1.28e+10 0.00e+00 1.93e+10
Ra-228 7.45e+12 2.40e+08 8.21e+12 0.00e+00 6.85e*09 0.OOe+00 3.25e+09

-_____________________________________________________________________________

Ac-225 6.37e+07 8.70e+07 4.27e+06 0.00e+00 9.980+06 0.OOe+00 4.42e+09
Ac-227 1.99e+11 2.94e+10 1.18et10 0.00e+00 8.549+09 0.00e+00 8.41e.09
Th-227 1.71e-06 3.07et04 4.93e+04 0.OOe+00 1.75e+05 0.OOe+CO 5.01e+07

_______________________________________________________________________________

Th-228 2.12e+08 3.55e+06 7.16e+06 0.00e+00 2.00e+07 0.00e+00 1.96.+08
Th-229 4.630+09 1.33e*0B 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.OOe+00 1.948+08 0.00e+00 2.07e+07

_____--_______________________________________________________________________

Th-232 7.84e+08 3.40e+07 5.28e+05 0.OOe+00 1.66e+08 0.OOe+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+14 2.18e+14 0.00e+00 1.18e+15 0.OOe+00 9.85e+13

Pa-233 3.79e+09 7.29e+08 6.52e+08 0.OOe+00 2.75e+09 0.00+00 8.33e+12
U-232 3.24e+09 0.OOe+00 2.32e+08 0.00e+00 3.51e+08 0.00e+OO 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 6.56e+08 0.00e+00 4.07e+07 0.00e+00 1.57e+08 0.00O+00 3.59e+07
U-235 6.28e+08 0.00e+00 3.82e+07 O.Oe+00 1.47e+08 0.004+00 4.56e+07
U-236 6.Ze+08 0.OOe+OO 3.91et07 0.00+00 1.50e+08 O.OOe+00 3.37e+07

U-237 1.81e+03 0.00e+00 4.83e+02 0.00e+00 7.454+03 0.OOa+00 4.80e+05
U-238 6.01e+08 0.00+00 3.58e+07 0.OOe+00 1.38e+08 0.00e+00 3.21e+07
Np-237 4.31e+0S 3.10e+07 1.90e+07 0.00e+00 1.40e+08 0.OOe+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. Ri

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.20e+00 3.22e-02 1.87e-02 0.OOe+00 1.10e-01 O.ODe+00 2.36e+03
Np-239 2.28e-01 2.15e-02 1.19e-02 0.00e+OO 6.75e-02 0.00e+00 3.46et03
Pu-238 1.52e+07 1.94etO6 4.13e+05 0.OOe+00 1.77e+06 0.OOe+00 1.75e+06

_______________________________________________________________________________

Pu-239 1.74e+07 2.11e+06 4.56e+05 0.00-+00 1.94e+06 0.00e+00 1.60c+06
Pu-240 1.73e+07 2.10e+06 4.56e+05 0.00e+00 1.94e+06 0.OOe+OO 1.63e+06
Pu-241 3.95e+05 1.90e+04 8.33e+03 D.OOe+00 3.06e+04 0.00e+00 3.34e+04

_______________________________________________________________________________

Pu-242 1.61e+07 2.03e+06 4.40e+05 0.00e+00 1.87e+06 O.OOe+00 1.57e+06
Pu-244 1.88e+07 2.31e+06 5.04e+05 0.OOe+OO 2.14e406 0.00e+00 2.34e+06
Am-241 2.54.+08 2.40e+08 1.83e+07 0.00e+00 1.37e+08 0.OOe+00 2.51e+07

_______________________________________________________________________________

Am-242m 2.61e+08 2.30e+08 l.88e+07 0.00e+00 1.39e+08 0.OOe+00 3.21e+07
Am-243 2.590+08 2.38e+08 1.82e+07 0.00O+00 1.37e+08 0.00e+00 2.99e+07
Cm-242 8.06e+06 8.50e+06 5.35e+05 0.OOe+00 2.44e+06 0.00e+00 2.30e+07

_______________________________________________________________________________

Cm-243 2.10a+08 1.95e+0E 1.32e+07 0.00e+OO 6.17e+07 0.OOe+00 2.68e+07
Cm-244 1.63e+08 1.54e+08 1.03e+07 0.00e+00 4.81.407 0.OOe+00 2.56e+07
Cm-245 3.21e+08 2.82e+08 1.98e+07 0.OOe+00 9.24e+07 0.OOe+00 2.42e+07

_______________________________________________________________________________

Cm-246 3.18e+08 2.82a+08 1.97e+07 0.000+00 9.20&+07 0.00.+00 2.389o07
Cm-247 3.10e+06 2.78*+08 1.94e+07 0.00et00 9.07e+07 0.00e+00 3.12e+07
Cm-248 2.58e+09 2.29e+09 1.600+08 0.OOe+00 7.49e+08 0.00e+00 5.02e+08

Cf-252 1.09e+08 0.OOe+00 2.63e+06 0.00e+00 0.00e+00 0.00e+00 9.5Be+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 nrom/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

Ri factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Meat 6 Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.OOe+00 1.34e+02 1.34e+02 1.34e+02 1.34e+02 1.34e+02 1.34e+02
De-10 1.38e+07 1.60e+06 3.46e+05 0.00+00 1.13e+06 O.00e+00 2.1e.+07
C-14 3.83e+08 7.67e407 7.67e+07 7.67e+07 7.67e+07 7.67e+07 7.67e+07

_______________________________________________________________________________

N-13 0.00+00 0.00e+00 0.00+00 0.00.e+00 0.OOe+00 0.00e+00 0.OO0e+0
F-18 0.00+00 0.00+00 0.0Oe+00 0.00e+00 0.00+00 0.OOe+00 0.00e+00
Na-22 1.75e+09 1.75e+09 1.75e+09 1.75e+09 1.75e+09 1.75e+09 1.75e+09

Na-24 1.77e-03 1.77e-03 1.77e-03 1.770-03 1.77e-03 1.77e-03 1.77e-03
P-32 7.43e+09 3.47e+08 2.86e+08 0.00e+00 0.00e+00 0.00e.00 2.05e+08
Ca-41 1.42e+09 0.00e+00 1.55e+08 0.00e+O O.OOe+O0 0.00e+00 7.77e+05

_______________________________________________________________________________

Sc-46 2.340+05 3.21e+05 1.24e+05 0.004+00 2.8de+05 0.00e+00 4.69e+08
Cr-51 0.00e+00 0.OOe+00 8.79e+03 4.88e+03 1.33e+03 S.9le+03 4.66e.05
Hn-54 0.00e+0O 8.010t06 2.13e+06 0.00e+00 2.25e+06 0.00e+00 6.72e+06

_______________________________________________________________________________

Fn-56 0.00e+00 O.0.e+00 0.OOe+00 0.00e+OO 0.00e+00 0.00eOO 0.00*+00
Fe-55 4.57e+08 2.42e+08 7.51e+07 0.OOe+00 0.00e+00 1.37e+08 4.49e+07
Fe-59 3.76e+09 6.09e+09 3.03e+08 0.OO+0O 0.004e.00 1.77ef08 6.34.+08

_______________________________________________________________________________

Co-57 0.004+00 5.92e+06 1.20e+07 0.00.e00 0.00e+OO 0.00e+00 4.85e+07
Co-58 0.OOe+OO 1.64e+07 5.03e+07 0.00e+00 0.OOe+00 0.00e+00 9.58e+07
Co-60 0.00e+00 6.93e+07 2.04e+08 0.00+00 0.00e+O O.OOe+00 3.04e+08

Ni-59 2.18e+08 5.80e+07 3.69e+07 0.00e+00 0.OOe+00 0.00+00 3.95o+06
Ni-63 2.91e+09 1.56e+08 9.91e+07 0.00e+00 0.00e+00 0.OOe+00 1.05e+07
Ni-65 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00 0.OOe+0O 0.00e+00

Cu-64 0.000+00 3.07e-07 1.85e-07 0.00e+00 7.419-07 0.OOe+00 1.44e-05
Zn-65 3.75e+08 1.00a+09 6.22e+08 0.00e+00 6.30.+08 0.00e+00 1.76.+08
Zn-69 0.00400 0.00a*00 0.00e+00 0.00e+00 0.00.e+OO 0.OOe+00 0.00e+00

zn-690 2.91e-OS 4.95e-05 5.05e-06 0.004e00 2.88e-05 0.00e+00 1.61e-03
9e-79 0.00e+OO 1.29e+08 2.87e+07 0.00e+00 2.10e+08 0.00e+00 8.48e+06
Br-82 0.00+00 O.00e+00 1.53e,03 0.00e+00 0.OOe+00 0.00e+00 0.00e+00

______________ _--_____________________________________________________________

Br-83 0.000+00 0.00+00 0.00e+00 0.00e+00 0.004e+00 0.00e+00 0.OOe+00
Br-B4 0.00e+00 0.004e+00 0.00e+00 O.Oe+00 0.00e+00 0.00e+00 0.OOe+00
Dr-5 0.OOe+O0 0.00e+00 0.00e+00 0.00e+00 0.00.e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclideo except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R1

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

Nuclide Organ Dose Converalon Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00o.00 5.77e+08 3.55e+08 O.00e+00 0.00e400 O.Oe+400 3.71e+07
Rb-87 0.00e+00 1.25e+09 5.80e+08 0.00e+00 0.OOoe+00 0.00+OO 1.88e+07
Rb-G8 O.OOeOO 0.00e+00 0.00.+00 0.00e+00 0.00-+00 0.00e+00 0.00e+00

_______________-_______________________________________________________________

RPb-89 0.00.+00 0.OOetOO 0.OOe+00 0.00e+00 0.OOe+00 0.ooe+00 0.00e+0O
Sr-89 4.02e+08 O.OOe+00 1.38e+07 0.00e+00 0.00e+00 0.00e+00 1.87e+07
Sr-90 1.57a+10 0.00e+00 3.15e+08 0.00-+00 0.00e+00 O.OCefOO 1.40et08

_______________________________________________________________________________

Sr-91 2.50e-10 0.00+00 9.42e-12 0.00e+00 0.00e+00 0.00e+00 5.51e-10
Sr-92 0.00e+OO 0.OOe+00 0.00.+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00
Y-%0 1.72e+02 0.00e+00 4.61e+00 0.OOe+00 0.00e+00 0.00e+00 4.91e+05

_______________________________________________________________________________

Y-91 1.80e+06 0.OOe+00 4.82e+04 0.OOe+00 0.OOe+O0 0.OOe+00 2.40e+08
Y-91m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.OOe+00 0.OOe+00
Y-92 2.69e-39 0.OOe+00 0.00e+00 0.00.+00 0.00+00 0.00.400 7.76e-35

Y-93 7.73e-12 0.00e+00 2.12e-13 0.00e+00 0.00.e00 0.OOe+00 1.15e-07
Zr-93 5.80e+06 2.17e+05 1.55e+05 0.00e+00 8.41e+05 0.OOe+00 8.24e.07
Zr-95 2.66e+06 5.86e+05 5.21e+05 0.OOe+00 8.38e.05 0.00e+00 6.11e+08

Zr-97 3.28e-OS 4.74e-06 2.SOe-06 0.00e+00 6.80e-06 0.OOe+00 7.18e-01
Nb-93m 2.99.+07 7.46e+06 2.45o+06 0.00e+00 8.05e+06 0.00e+00 1.12e+09
Nb-95 3.10e+06 1.21e+06 8.62e+05 0.00e+OO 1.13e+06 0.00e+00 2.230+09

Nb-97 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e400 0.OOe+00
Ho-93 0.00.+00 1.97e008 7.07e+06 0.00+OO 5.19e+07 0.00e+00 9.98e'06
Mo-99 0.OOe+00 1.16e405 2.86e+04 0.00.e00 2.47e+05 0.OOe+00 9.57e+04

Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.OOe+00 0.00e+00 0.00e+00
Tc-99 2.19e+09 2.44e+08 8.75e+07 0.00e+00 2.87e+09 2.15e+07 2.56e+09
Tc-99m 6.61--21 1.30e-20 2.15e-19 0.00e+,00 1.6e-19 6.58e-21 7.37e-18

Ru-103 1.55e+09 0.00+00 5.96e+07 O.O0e+00 3.90e+08 0.00.+00 4.01e+09
Ru-lOS 9.83e-28 0.00e+00 3.57e-28 0.00e+00 8.64e-27 0.OOe+OO 6.42e-25
Ru-106 4.44e+09 0.00.400 5.54e+08 0.OOe+00 5.99e+09 0.004+00 6.90e+10

Rh-105 6.01e+00 3.23e+00 2.76e+00 0.00e+00 1.29e+01 0.OOe+00 2.00e+02
Pd-107 0.00e+00 1.93e.06 1.64e+05 0.00e+O0 1.61e+07 0.00e+00 3.83e+06
Pd-109 0.00.+00 1.77e-06 5.32e-07 0.00e+00 Y.51e-06 0.00e+00 1.05e-04

Conversion factors are III UnILB of square meter-mrmamyr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

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

NucLide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Ag-l10m 8.39e+06 5.67e+06 4.53e+06 0.00e+00 1.06e407 0.00e.00 6.74e+08
Ag-lll 2.33e+05 7.28e+04 4.S1e+04 0.00.e00 2.20e+05 0.00e+00 4.46e+07
'Cd-113m 0.00,+00 5.50e+06 2.34e+05 0.00e+00 5.66e+06 0.00e+00 1.42e+07
___________-___________________________________________________________________

Cd-115m 0.00e+00 1.78e+06 7.58e+04 0.00o+00 1.32e+06 0.00e+00 2.42e+07
Sn-123 8.81e+09 1.09e+08 2.15e+08 1.16e+08 0.00e+00 0.00e+00 4.32e409
Sn-125 2.80e+08 4.22e+06 1.25e+07 4.37a+06 0.00e.00 0.00e+00 B.67e+08

…______________________________________________________________________________
Sn-126 2.72e+10 3.39.+08 7.74e+0S 9.32e+07 0.00e+00 0.00e+00 2.04e+09
Sb-124 2.92e.07 3.79ee05 1.02e+07 6.46e+04 0.00e+00 1.62e+07 1.93e+0B
gb-125 2.a5s+07 2.200+05 5.97e+06 2.64e+04 0.00e+00 1.59e+07 6.80e+07

_______________________________-_____________________________________________--

Sb-126 2.80e+06 4.28e+04 1.01-406 1.64a+04 0.00e+00 1.34.+06 5.64e+07
Sb-127 2.63e+04 4.06e+02 9.11e+03 2.92e+02 0.00e+00 1.14e+04 1.49e+06
Te-125m 5.69e+08 1.54e+08 7.59e+07 1.60et0 0.00e+00 0.00e+00 5.49e+09

Te-127 3.53e-10 9.51e-11 7.57e-11 2.44e-10 1.00e-09 0.00e+00 1.39o-03
To-127= 1.77e+09 4.78e+08 2.11e+08 4.24.+08 5.06e+09 0.00e+00 1.44e+09
Te-129 0.00e+00 0.OOe+00 0.00a+00 0.O0e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Te-129m 1.79e+09 5.00e+08 2.78e+08 5.77e+0S 5.26o+09 0.00e+00 2.1Ee+09
To-131 0.00.+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.0Ce+00
To-131m 7.09e+02 2.45e+02 2.61e+02 5.04.+02 2.37e+03 0.00e+00 9.94e+03

___________-_________-------___________________________________________________-

Tl-132 2.13e+06 9.43e+05 1.14e+06 1.37ee06 8.76e.06 0.00e+00 9.49e+06
To-133m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00
To-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

1-129 2.06e+08 1.26e+08 1.13e+08 8.27.+10 2.13e409 0.00e+00 6.36e+06
1-130 3.13e-06 6.33e-06 3.26e-06 6.97e-04 9.46e-06 0.OOe+00 2.96e-06
I-131 1.66e+07 1.67e+07 9.48e+06 5.51e+09 2.74e+07 0.00e+00 1.48e+06

____________-__________--_-___________________________________________________--

1-132 0.00e+00 0.00.+00 0.OOe+00 0.00-+00 0.00e+00 0.00e+00 0.OOe+00
1-133 5.78e-01 7.15e-01 2.70e-01 1.33e.02 1.19e+00 0.00*+00 2.88e-01
1-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

____________,__________________________________________________________________

I-135 6.91e-17 1.24e-16 5.0Se-17 1.10e-14 1.91e-16 0.00e+00 9.47e-17
Cs-134 9.22e+09 1.51e+09 3.19e+09 0.00e+00 4.69e+08 1.68e+08 8.16e+06
Cs-134m 0.00.+00 0.00e+00 0.00e+00 0.00e+00 0.00e*00 0.00.400 0.00e+00

Convorsion 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, Rl

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 3.39e+08 2.36e.08 2.42e+07 0.O0e+00 8.34e+07 2.78e+07 1.77e.06
Cs-136 1.62e+07 4.46e+07 2.89e+07 0.00e+00 2.38e.07 3.54e+06 1.57*+06
Cs-137 1.33e+09 1.28e+09 1.88e+08 O.00etOO 4.16e+08 1.50e+08 7.99e+06

_______________________________________________________________________________

Cs-138 0.00+00 0.00e+00 O.OOe+00 O.Oe+O0 0.00e+00 O.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 0.006400 0.00e+00

Ba-140 4.39e+07 3.85e+04 2.56e+06 0.00e+00 1.25e+04 2.29e+04 2.22e+07
Ba-141 0.00e+00 O.00+e00 0.00e+00 0.00e400 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 5.64e-02 1.97--02 6.64c-03 O.00~e0O 0.00e+00 0.00e+00 5.49e+02
La-141 5.50e-37 1.28e-37 2.78e-38 0.00e+00 0.00e+00 0.00e+00 2.85e-32
La-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Ce-141 2.22e+04 1.11e+04 1.65e+03 0.00e+00 4.86e+03 0.00e+00 1.38e+07
Ce-143 3.21e-02 1.74n+01 2.52e-03 0.00e+00 7.29e-03 0.00e+00 2.55e+02
Ce-144 2.32e+06 7.26e+05 1.24.+05 0.00e+00 4.02e.05 0.00e+00 1.89e+08

_______________________________________________________________________________

Pr-143 3.34*+04 1.00a+04 1.66e+03 0.OOe+00 5.43e+03 0.00e+00 3.61e+0?
Pr-144 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00O+00 0.00e*00 0.00e+00
Nd-147 1.17e+04 9.48e+03 7.34e+02 0.00e+00 5.20e+03 0.00e+00 1.50e+07

_______________________________________________________________________________

Pz-147 1.52e+06 1.08e+05 5.81e+04 0.00e+00 1.91e+05 0.00e+00 4.38e+07
Pa-148 3.11e+03 3.74e.02 2.42e+02 0.00e+00 6.35e+02 0.00e400 9.98et06
Pm-148m 2.70e+05 5.37e+04 5.37e+04 0.00e+00 1.96e+04 0.00e+00 1.51e+08

…______________________________________________________________________________

Pa-149 8.19e+00 8.71e-01 4.72e-01 0.00e+00 1.54e+00 0.00e+00 5.94e404
PM-151 B.80e-03 1.07e-03 6.96e-04 0.00e+00 1.81e-03 0.00e+00 1.21c+02
SM-151 1.31e+06 1.95e+05 6.13e+04 0.00e+00 2.01e+05 0.00e+00 2.82e+07

___________________________________-___________________________________________

Sm-153 1.86.+00 1.16e+00 1.12e-01 O.O0e+00 3.53e-01 0.00e+00 1.54e+04
Eu-152 3.00a+06 5.46e+05 6.49e405 0.00e+00 2.31e#06 0.00Oe00 8.97et07
Eu-154 1.13e+07 1.02e+06 9.27e+05 0.00e+00 4.46e+06 0.00e+00 2.36e+08

_______________________________________________________________________________

Eu-155 2.27e+06 1.63e+05 1.28e+05 0.00e+00 6.11e+05 0.00et00 4.09e+08
Eu-156 5.77e+04 3.09e+04 6.39e+03 0.00e+00 l.99e+04 0.00e+00 7.01e+07
Tb-160 5.16e+05 0.O0e+00 6.40e+04 0.00e+00 1.54ee05 0.00e+00 1.144+08

Conversion factors are In units of square meter-mrem/yr per uCi/aec for all
nuclides except H-3, which is in unilts of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, R1

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 4.86e+06 1.02e+06 8.59e+05 0.O0O+00 1.45e+06 0.00e+00 1.18e+08
W-181 4.SOe04 1.18e+04 1.62e+03 0.O0e+00 0.00e400 0.00e+00 4.30e405
W-185 1.72e+06 4.30e.05 .6.02e+04 0.00e+00 O.OOe+OO 0.OOe+OD 1.60e+07

__________________-____________________________________________________________

W-187 3.49e-02 2.06e-02 9.27e-03 0.00.e00 0.00.e00 0.OOe+00 2.90e+00
Pb-210 1.40e+10 3.60e+09 6.17e+08 O.OOe+OO 1.08e+10 0.00+00 6.79e+05
Pi-210 4;340+05 2.24e+06 2.49e+05 0.OOe+00 2.530+07 0.00e+00 1.14e+07

_______________________________________________________________________________

Po-210 1.53e+10 2.45e410 3.70e+09 0.00e+OO 7.61e+10 0.00e+00 6.60e+08
Ra-223 9.B0e+10 1.130+08 1.96e+10 0.OOe+00 3.00e+09 0.OOe+00 1.56e+09
Ra-224 1.12e+09 2.04e+06 2.25e409 0.00e00 5.40o407 0.004+00 6.17a+07

_______________________________________________________________________________

Ra-225 1.96.+11 1.75e+08 3.91e+10 0.00e+00 4.63s+09 0.00e+00 2.25e+09
Ra-226 2.00e+13 6.39e+08 1.64e+13 0.00e+00 1.70e410 0.00e+00 1.1.e+10
Ra-228 1.32e+13 3.43e+08 1.48e.13 0.00e+00 9.09e+09 O.OOe4OO 1.99e+09

___--__________________________________________________________________________

Ac-225 1.20e.09 1.24e.08 8.05.+06 0.00e+00 1.32e+07 O.O0e+00 2.75e+09
Ac-227 2.52e+11 4.05e+10 1.56e+10 0.00e+00 8.92e+09 0.00e400 5.15e+09
Th-227 3.22-+06 4.39e+04 9.30e+04 0.00+00 2.32e+05 0.00e+00 3.10e+07

Th-228 4.07e+08' 5.21e+06 1.38e+07 0.00+00 2.71e+07 0.00e+00 1.14e+0R
Th-229 4.80e+09 1.21.408 8.01e.07 0.00e+00 5.91e+08 0.OOe+00 1.64e+07
Th-230 7.260+08 3.64e+07 2.03e+07 0.00e+00 1.77e+08 0.00e400 1.27e+07

_________________________________________-_____________________________________

Th-232 8.10e+09 3.11e+07 6.15e+D5 0.000+00 1.51e@08 0.00.e00 1.08o+07
Th-234 2.49e.04 1.10e+03 7.19e+02 0.00+00 5.83e+03 0.00e+00 8.58e+06
Pa-231 5.78.+15 1.91e+14 2.30e+14 0.00e+00 1.05e+15 0.00+00 6.03.+13

_______________________________________________________________________________

Pa-233 5.91e+09 9.20e+08 1.03e409 0.004+00 3.39e+09 0.00.e00 4.709+12
U-232 6.11e+09 0.00+00 4.37e+08 0.00e+O 4.65e+08 0.00e+0O 2.42e+07
U-233 1.29e+09 0.00e+00 7.82e+07 0.00+00 2.12e+08 0.00e400 2.24e+07

U-234 1.24e+09 0.00e+00 7.68e+07 0.00e+00 2.08e+08 0.00e+00 2.20e+07
U-235 1.19e+09 0.00e+00 7.19e+07 0.00e+00 1.95e+00 0.00+00 2.79e+07
U-236 1.19et09 0.OOetOO 7.37e407 0.000e00 1.99e+08 0.00.e00 2.06e.07

U-237 3.42e+03 0.00e+OO 9.09e*02 0.00e+00 9.87e+03 0.00e+00 3.02e+05
U-238 1.14e+09 0.00e+00 6.74e+07 0.00e+00 *1.82e+08 0.00e+00 1.97e.07
Np-237 4.56e408 3.01-+07 2.00e+07 0.00e+00 1.24e+08 0.00e+00 1.67e+07

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

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

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLT

Np-239 2.27&400 4.59e-02 3.53e-02 0.00e+DO 1.46e-01 0.00e+00 1.57e+03
Np-239 4.29e-01 3.08e-02 2.17e-02 0.00.e00 8.91e-02 0.00e+00 2.28e+03
Pu-238 1.70e+07 1.97e+06 4.52e405 0.00e+00 1.649+06 0.00e+00 1.07e+06

_________________________________-___________________________________________--

Pu-239 1.05.+07 1.97e+06 4.74e+05 0.OOetO0 1.75e+06 0.OOe+00 9.80e+05
Pu-240 1.83e+07 2.05e+06 4.74e+05 0.00+00 1.75e+06 0.00+00 9.99e+05
Pu-241 5.51e+05 2.25e+04 1.14e+04 0.00-+00 4.21e+04 0.OOe+00 2.05e+04

_______________________________________________________________________________

Pu-242 1.70e+07 1.97.+06 4.56e+05 0.00e+00 1.67e+06 0.00e+00 9.60e+05
Pu-244 1.99e+07 2.26e+07 5.22e+05 0.00e+00 1.93etO6 O.Oe+00 1.43e+06
Am-241 2.73e+08 2.35e+08 2.05e+07 0.00a+00 1.25e+08 0.00e+00 1.53e+07

_______________________________________________________________________________

Am-242m 2.86e+08 2.29e+08 2.12e+07 0.00e+00 1.29o+08 0.00e+00 1.96n+07
Am-243 2.74e+08 2.31e+08 2.01e+07 0.00e+00 1.2<n+08 0.006+00 1.83e+07
Cm-242 1.52e407 1.21e+07 1.01e+06 0.00e+00 3.23e+06 0.00e+00 1.41e+07

_______________________________________________________________________________

cm-243 2.61e+0S 2.12e+0B 1.68e+07 0.00+00 6.28e+07 0.00e+00 1.64e+07
CM-244 2.20e+08 1.78e+08 1.41e+07 0.OOe+00 5.17e+07 0.OOe+00 1.58e+07
Cm-245 3.41e+08 2.74e+08 2.15e+07 0.00e+00 8.40e+07 0.00e+00 1.48e+07

Cm-246 3.37e+09 2.14e+08 2.15e+07 0.00e+00 8.39e407 0.00e+00 1.45e+07
Cm-247 3.29e+08 2.70e+08 2.11e+07 0.00e+00 8.26e+07 0.OOe+00 1.91-+07
Cm-248 2.74e+09 2.23e+09 1.74e+08 0.OOe+00 6.81e+08 0.00e+00 3.09e+08

Cf-252 2.08.+40 0.00+00 5.03et06 0.00et00 0.00e+00 0.00e+00 5.87e+07

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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.0o0+oo 0.OOe+00 0.OOe+0O 0.OOe+00 O.O0e+00 0.OOe+00 0.00e+00
Be-10 0.00e+00 0.00.e00 0.00e.00 0.00.400 0.OOo+00 O.OOc+OO 0.00+00
C-14 0.00e+00 O.00e+OO 0.OOe+00 0.OOe+00 0.OOe+00 0.OOe+00 0.00e+00

_______________________________________________________________________________-

N-13 0.OOe+00 0.006e00 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.0Oe+00
r-18 0.00+00 0.00e+00 o.00e+00 0.00e+00 0.OOe+00 O.O0Q+00 0.00e+00
Na-22 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.006+00 0.00e400 0.00e+00

_______________________________________________________________________________

Na-24 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+OO 0.OOe+00 0.OOe+00
P-32 0.OOe+00 0.00e+00 0.006+00 0.OOe+OO 0.00e+D0 0.00e+00 0.OOe+00
Ca-42 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00

________________________________________________,._____________________________

Sc-46 0.004+00 C.OOe+OO 0.O0e+OO o.ooe+oo O.OOe+OO 0.00+o00 O.OOe+oo
Cr-51 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
Mn-54 0.00e+00 0.OOe+DO 0.OOe+00 0.00.e400 0.00.+00 0.00.O0 0.00.e00

_______________________________________________________________________________

Mn-56 0.00e+00 0.00+QO 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00
Fo-55 0.00eOO 0.00e+00 o.ooe+oo 0.00e400 .OOe+OO o.OOe+OO O.OO0+00
Te-59 0.00o+OO 0.OOe+00 0.00.400 0.00e+00 0.00e+00 0.OOe+00 0.00.e00

Co-57 0.00e+00 0.00e+00 0.00e+00 0.00e+OO 0.00e+00 0.00e+00 0.006+00
Co-5S 0.00e+00 0.00e+00 0.00e+00 0.OOetOO o. OOe+oo o.ooe00 O.ooe0oo
Co-60 O.Oe+00 0.00e+00 0.00e+00 0.00e+0n 0.00e+00 0.00.400 0.OOe+00

Ni-59 O.00+00 0.00e+00 0.00e+00 0.00e+00 0.006+00 O.De0.00 0.OOes00
N1-63 0.000+00 0.00e+00 0.OOetOO 0.00e+00 0.O0e+00 0.006e00 0.00e+00
Ni-65 0.00e+O 0.000+00 .OOe+O00 0.OOo+OO 0.00e+00 0.OOe+00 0.00e+00

Cu-64 0.OOe+00 0.00e+00 0.OOe400 0.00+00 0.00e+00 0.00e+00 0.00+00
Zn-65 0.00.+00 0.006+00 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.00.+00
Zn-69 0.00e400 0.006+00 0.OOe+00 0.00.+00 0.006+00 0.OOe+00 0.00etOO

Zn-69m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+0O 0.00+00
Se-79 0.00*+00 0.00e+00 0.00e+00 0.ooe+00 0.OOe+00 0.00+00 0.00.400
Br-82 0.00e+00 0.OOe+OD 0.OOe+00 0.OOe+00 0.OOe+00 0.00+OO 0.00e+00

Br-83 0.00+00 0.OOe+0O O.00e+00 O.O0e400 O.00e+00 0.00.e00 0.00e+OO
Br-84 0.00e+00 0.OOe+00 0.00e+00 0.00+OO 0.OOe+00 0.00e+00 0.Oe+00
Br-85 0.00.+00 0.00n0O O.OOe400 0.00.+00 0.00.+00 0.OOetOO O.OOC+O0

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

Ri factors for inftnt ag* group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Heat & Poultry Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 0.00e+00 0.00e+00 0.00.+00 0.00.e+00 0O.e+00 0.00o+00
Rb-87 o.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+00
Rb-Se 0.OOe+O0 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Rb-89 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+OO 0.00e+00
Sr-89 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+OO
Sr-90 0.00n+00 0.00-+00 0.00.+00 0.00n+00 0.00e.00 0.00e+00 0.00.400

_______________________________________________________________________________

Sr-91 0.00+00 0.000+00 0.00+00 0.00e+00 0.00e+00 0.OOQ+00 0.OOe+00
sr-92 0.00.+00 o.00e+00 0.0oe+00 O.ooe+oo o.o0e+oo O.Ooe+OO 0.OOet00
Y-90 0.OOe+00 0.00e+00 0.OOe+OO 0.00e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Y-91 0.00e+00 0.00+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
Y-91 O 0.00e+00 0.O0e*00 0.00O+00 0.00.400 0.00e+00 0.00e+00 0.00e+00
Y-92 0.00e+00 0.00.+00 0.00e+00 0.00c+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

zr-93 0.00e+00 0.00e+00 0.00.+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
Zr-93 0.00.+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Zr-95 0.00e+00 0.00e+00 0.00e+00 0.00O+00 0.00e+00 0.00e+00 0.00e+00
Nb-97 0.004+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nb-93 0.00.+00 0.00.+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.ooe+00

Nb-97 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Tb-97 0.00e+00 0.00e+00 0.00e+00 0.00.O0 OoO.OOe+ 00 0.000+00 0.00.+00
Mo-99 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+OO 0.00e+00

Tc-991 0.00e+00 0.00e+00 0.00+00 0.OOe+00 0.00e+00 0.00+00 0.006+00

Tc-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.00e+00

Ru-99m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ru-105 0.00+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+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 0.000+00
Pd-107 0.000+00 0.00e+00 0.000+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pd-109 O.O0o+OO O.C0e+OO O.O0e+OO O.O0e+00 O.O.0e+OO O.O0e+OO O.O0e+OD

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

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

Nuclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-i10m 0.00e+00 0.OOe+00 0.00+00 0.00+00 0.00.400 O.00e+00 0.Oe+00
Ag-ill 0.OOe+00 0.OOe+00 0.00.400 0.00e+00 0.00e+00 O.00e+00 O.OOe+0O
Cd-Ll3a O.OOe+OO O.OOe+OO 0.00e+Q0 O.OOe+00 0.00e+00 0.O0e+0O 0.OOe+O0

Cd-115m O.00e+OO 0.OOe+00 0.00e+00 0.00e+OO 0.00e+00 0.00e+00 0.OOe+00
Sn-123 0.OOe+O0 0.000+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00 0.000+00
Sn-125 0.00e+00 0.00e+00 0.004e+00 0.00e+00 0.00e+00 0.00e00 0.00e+00

Sn-12C 0.00e+00 O.OOe+OO 0.00e+OO 0.009+00 0.OOe+0o 0.OOe+OO O.OO0+00
Sb-124 0.00e+00 0.00e+00 0.00e+O0 0.00e+00 0.00e+00 O.00e+00 0.OOe+00
Sb-12S 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+00 0.OOe+00 0.00+00
Sb-125 0.00.400 0.00a+00 0.00.+00 0.000+00 0.00.400 0.008+00 0.00e+00

______-________________________________________________________________________

8b-126 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+O 0.00e+00
Sb-127 0.00e+0D 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00
Te-125m 0.OOe+00 0.00e+00 0.00e+00 0.00a+00 0.006e+00 0.OOe+00 0.00+00

Te-127 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.006+00
Te-127m 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.OOe+00
Te-129 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00

_______________________________________________________________________________

Te-129m 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00
Te-131 O.00e+00 0.00e+00 0.00+00 0.00e00 0.00.e00 0.00e+00 0.00e+00
To-131m 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00+00 0.OOe+OO 0.00e+00

----------------------------------------------------------- ___----------------__

To-132 0.00e+00 0.00e+00 0.00e+00 0.OOe+OO 0.00e+00 0.00e+00 0.00e+00
To-133m 0.00.+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00
To-134 0.000+00 0.00+00 0.000+00 0.00+00 0.OOe+00 0.00e+00 0.00e+00

_______________________________________________________________________________

1-129 0.00+00 0.00.+00 0.00,+00 0.00e+00 0.00.+00 0.00e+00 0.OOe+00
1-130 0.00.e00 0.00e+00 0.OOe+00 0.OOe+OO 0.OOe+00 0.OOe+00 0.00e+00
I-131 0.00.+00 0.00e+00 0.006+00 0.00.+00 0.00e+00 O.OD+00 0.00e+00

_______________________________________________________________________________

I-132. O.00e+0O O.Ooe+OO O.O0e+oO O.O0e+OO O.O0e+OO O.O~e+OO O.O~e+OO
1-133 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.000+00

Cs-134m 0.00.400 0.00a+00 0.00e+00 0.00+00 0.00.+00 0.00+00 0.00e+00

Conversion factors are 1n units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mremlyr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLr

Ca-135 0.0O 0 .OOe+00 O.O~e+ 00 O.O~e+0 0 O.00e*00 OOe 00 .OOs+00 O.OOe+OOCs-135 .O~e+0o 0.00e+00 0.00e400 0.00e400 0.000+00 0.00o+00 0.00e+00
Cs-136 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00 O.OOe+00 0.00+00 O.00e+00

Ca-137 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.O0e400
Ca-139 0.OOo+00 0.000+00 0 .0e+00 0.00e+00 0.OOe+00 0.O0e+00 0.00e+00
Ca-139 0.00+00 0.OOe+OO 0.O0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-139 0.00e+00 0.00e+00 0.00e+00 O.00+00 0.OOe+00 O.OOe+00 O.OOe+O0

Ba-143 0.00e+00 0.OOe+00 0.00e+0 0.000+00 0.00e+00 0.00e+00 0.00O+00
Ba-140 0.00e+00 0.00e+00 0.O0e+00 O.00e+00 0.00e+00 0.O0e+00 0.00e+00
Ba-141 0.00e+00 0.O0e+00 0.00et00 0.Oe+00 0.00e+00 0.00e+00 0.00e+00

La-142 0.00+00 0.OOe+00 0.OOe+00 0.00e+O0 0.00e+00 0.00e+00 0.00e+00
La-14l 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00

Ca-141 0.OOe+00 0O.e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+400 0.00e+00

La-142 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.O0el00

Cd-142 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00O+00 0.00e+00 0.00e+00
Co-143 0.00e+00 0.000+00 0.OOe+00 O.00e+00 0.OOe+00 O.00e+00 0.00e+00
C*-149 0.00c+00 0.00c+00 0.00e+00 0.O0e+00 0.O0e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Pr-143 0.00e+D0 0.O0e+00 0.00e+00 O.00e+00 0.00e+00 0.00e+00 0.00e+00
Pr-144 0.00+00 0.O0e+00 0.OOe+00 0.00e+OO 0.00e+00 0.OOe+00 0.00e+00
Nd-147 0.O0e+00 0.00e+OO 0.00e+00 0.00e+00 0.OOe+00 0.O0e+00 0.00e+00

_______________________________________________________________________________

Pm-147 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+00
Pm-148 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 O.00e+00
P£-148m 0.O0e+00 0.00e+00 0.00e+00 0.O0e+00 O.00e+00 0.OOe+00 0.00e+00

_______________ _______________________________________________________________

Pm-149 0.00+00 0.00e+00 0.O0e+00 O.00e+00 0.00e+00 0.00e+00 0.O0e+00

Eu-153 0.OOo+00 0.OOo+00 0.00e+00 0.00e+00 0.00O+00 0.00e+00 0.000+009m-151 O.O0e+00 O.O0n+OO O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO

Eu-154 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00 0.00e+400 0.00e00 0.OOe+OO
Eu-155 0.00e+0D0O.O0e+00 O.00e+00 O.O0e+OO O.O0e+00 O.O0e+O0 0.00e+00

Eu-15 0.00e+00 0.00e+00 0.Ooe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00Eu-lS6 O.Oe00aO O.O0e+00 n.nne-+00 0.00e+00o O.O0e+00 O.00e+00 O.O0e+00

Converslon factors are in unlta of aquare meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mremlyr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES, Ri

Ri factors for rnfant age group by nuclide.
Waterford Steam electric Station
Pathway Gaseous Release Meat & Poultry Pathway Ri

Nuclide Organ Doze Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 0.00e+00 0.OOe+O0 0.00e+00 0.00e+00 0.OOe+0O 0.00A+00 O.OOe+OO
W-281 O.OOe+00 0.O0e+O0 0.00e+0O O.OOe+OO 0.00e+00 0.00e+00 0.OOe+00
W-185 0.OOo+00 0.OOe+00 0.00e+00 O.OOe+00 0.00e+0O 0.00e+00 0.00e+00

________________________________________________-______________________________

W-187 0.00.400 0.000+00 0.00C+00 0.OOetOO O.OOe+00 0.00e+00 0.00e+00
Pb-210 0.00e+OO 0.00+00 0.00e+00 0.006+00 0.00e+OO 0.OOe+00 0.00e+00
B1-210 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.00e+00 0.00e+00

_______________________________________________________________________________

Po-210 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00
Ra-223 0.00+00 0.OOe+00 0.00e+00 0.00+00 0.OOe+00 0.OOe+00 0.OOe+0O
Ra-224 0.00.+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

_________________ _--___________________________________________________________

Ra-225 0.00e+00 0.00.+00 0.OOe+00 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00
Ra-226 0.00+00 0.00e+00 0.00e+00 0.00e+0O 0.00e+00 0.00e+00 0.00e+00
Ra-220 0.00e+00 0.00+00 0.OOe±00 0.OOe400 0.OOe+OO 0.00e+00 0.OOe+OO

_______________________________________________________________________________

Ac-225 0.00+00 0.00.+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00 0.00.+00
Ac-227 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.OOe+00 0.OOe+00 0.OOe+00
Th-227 0.00e+00 0.OOe+00 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.00c+00

_______________________________________________________________________________

Th-228 0.00e+00 0.OOe+00 0.OOe+0O 0.00e+00 0.OOe+O0 0.00+00 0.00e+00
Th-229 0.000+00 0.00e+00 0.00e+00 0.00+00 0.OOe+OO 0.00e+00 0.OOe+00
Th-230 0.00.+00 0.00e+00 0.00,e00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

--h----- 0-0--- 00----------- 0.00---00---- o------0.006+00- 0.0- --- 00--------o
Th-232 0.00e+00 0.00e+00 0.00.e00 0.00e+00 0.00e+00 0.OOe+00 0.006+00
Ih-234 0.00e+00 0.00e+00 0.00e+00 0.00.+00 0.OOe+00 0.OOe+00 0.00.+00
Pa-231 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 O.OOe+00 0.00e+00 0.OOe+00

_______________________________________________________________________________

Pa-233 0.008+00 0.00e+00 0.OOe+00 0.OOe+00 0.00.+00 0.00e+00 0.006+00
U-232 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 O.ODe+00
U-233 0.00.e00 0.00.+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00

_______________________________________________________________________________

U-234 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00.+00 0.00.+00 0.OOe+00
U-Z35 O.O0e+OO O.O0e+OO 0.009+00 0.00e+00 O.O0e+OO O.O0e+OO O.O0e+OO
U-236 0.00e+00 0.00e+00 0.00e+00 0.0Oe+0O 0.OOe+00 0.00e+00 0.00e+00

U-237 0.00e+00 0.00e+00 0.00e+00 0.006+00 0.00e+00 0.OOe+OO 0.OOe+00
U-239 0.OOe+00 0.00e+00 0.00+00 0.OOe+00 0.00.e+00 0.00+00 0.OOeaOO
Np-237 0.00O+00 0.00e+00 0.00e+O 0.00.+00 0.00*+00 0.00e+OO 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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MEAT PATHWAY DOSE FACTORS DUE TO RADIONUCUDES
OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 0.00+00 0.000+00 0.OOe+00 0.000+00 0.OOe+O0 0.00+00 0.OO+00O
Np-239 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.O0e+00 0.00e+00 0.00e+O0
Pu-238 0.OOe+OO 0.00e+00 O.Oe+00 0.OOe+00 0.00+00 0.00e400 0.00+00
______________________________________________________________________________-

Pu-239 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00.+00 0.00+00 0.OOe+00
Pu-240 0.00+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pu-241 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00.+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Pu-242 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+0O 0.OOe+00
Pu-244 0.00e+00 0.00.400 0.00+00 0.00.+00 0.00e+00 0.00.+00 0.00e+00
Am-241 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Am-242m 0.00+00 0.00-+00 0.000400 0.00.+00 0.00.+00 0.00et00 0.OOe+00
Am-243 0.00e+00 O.COe+00 0.00e+00 0.00+00 0.00e+O0 0.00e+00 0.OOe+00
CM-242 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 O.OOe+00 0.00e+00

_______________________________________________________________________________

Cm-243 0.00e+OO 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00
Cm-244 0.OOe+00 0.00+00 0.00.+00 0.00.-00 0.00.400 0.OOeeOO 0.00e400
Cm-245 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.OOe+00 0.OOe+00 0.OOe+00

Qn-246 0.00e+00 0.00e+00 0.004+00 0.00e+00 0.00e-00 0.00e+00 0.00e+00
Cm-247 0.00e+00 0.OOe+OO 0.00e+00 0.OOe#00 0.004e+0 0.00e+00 0.OOe+00
Cm-248 0.00e+00 0.00+OO 0.00e+00 0.00e+00 0.00e+00 O.O0e+00 O.OOe+00

Cf-252 0.00e+00 0.00+00 0.OOe+00 0.00e+00 0.00+00 0.00e+00 O.OOe+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
RADIONUICUDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Sone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.OOe+OO 1.29.+03 1.29e+03 1.29e+03 1.29e+03 1.29e+03 1.29.+03
Be-10 2.55e+08 3.93e+07 6.36e+06 0.OOe+0O 2.97e+07 0.OOe+00 2.15e+09
C-14 2.28e+08 4.55e.07 4.55e+07 4.550+07 4.55.+07 4.55e+07 4.55e+07

_______________________________________________________________________________

N-13 0.OOe+00 0.00e+00 0.O0e+00 0.OOo0+O 0.OOe+00 0.00e+00 0.00+00
F-18 4.26e+00 0.00e+00 4.72e-01 0.00e+00 0.00e+00 0.00e+00 1.26e-0l
Ha-22 1.320+09 1.32e+09 1.32e409 1.32e+09 1.32e+09 1.32e+09 1.32e409

_______________________________________________________________________________

Na-24 2.68e+05 2.60e+05 2.68e+0S 2.68e+05 2.68e+05 2.68e+05 2.68e+05
P-32 1.40e+09 8.73e.07 5.42e+07 0.OOe+00 0.OOe+00 0.OOe+00 1.58e+0B
Ca-41 1.49.+10 0.00e+00 1.60e+09 0.00e+00 0.00.+00 0.00e+oO 1.47elO7

_______________________________________________________________________________

Sc-46 2.51e+05 4.86e+05 1.41e+05 0.OOe+OO 4.54et05 0.OOe+OO 2.37e+09
Cr-51 0.00e+O0 0.00e00 4.64e+04 2.77e+04 1.02e+04 6.16e+04 1.17e+07
Mn-54 0.OOe+00 3.13e+08 5.97e+07 0.OOe+00 9.31e+07 0.OOe+00 9.58e+08

_______________________________________________________________________________

Hn-56 0.00*+00 1.53a+01 2.72e+00 0.00e+00 1.94e+01 0.00e+00 4.89.+02
Fe-55 2.10.+08 1.45e+08 3.38e+07 0.00e+00 0.OOe+00 8.08e+07 B.31e+07
Fe-59 1.26e+08 2.96e+08 1.14e+08 0.00+00 0.00.+00 8.28ef07 9.88.+08

_____________________________________________________________--________________

Co-57 0.00e+00 1.17e+07 1.94o+07 0.OOe+00 0.00e+00 0.00+00 2.97e+08
Co-58 0.00e+00 3.07e+07 6.e9e+07 0.00e+00 0.00e+00 0.00e+00 6.23e+08
Co-60 0.00e+00 1.67e+08 3.69e+08 0.COe+00 0.OOe+0O 0.00e+00 3.14e+09

_______________________________________________________________________________

Ni-59 7.82e+06 2.68e+08 1.31e+08 0.00e+00 0.00e+00 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
Ni-65 5.96e+01 7.75e+00 3.54e+00 0.00e+00 0.00e+00 0.00e+00 1.97e+02

Cu-64 0.004+00 9.15e+03 4.29e+03 0.00e+00 2.31e+04 0.00e+00 7.79e+05
Zn-65 3.17e+08 1.01e+09 4.56e+08 0.00.e00 6.75e.08 0.00e+00 6.36e+08
Zn-69 5.06e-OS 9.67e-06 6.72e-07 0.00.+00 6.28e-06 0.OOe+00 1.45e-06

Zn-69m 2.24c+04 5.38e+04 4.92e+03 0.00e+00 3.26e+04 0.00e400 3.29e+06
Se-79 0.00e+00 2.11e+0B 3.52e+07 0.OOe+00 3.65e+08 0.OOe+00 4.31e+07
Br-82 0.00e+00 0.00e+00 1.50e+06 0.00e.00 0.00e+00 0.00e+00 1.72e.06

Br-83 0.00+00 O.Oe+00 3.Dle+00 0.00+400 0.00e+00 0.00e400 4.33e+00
Br-84 0.00.c00 0.00+00 2.14e-11 0.OOetOO 0.00e400 0.00O+00 1.68e-16
Br-85 0.00+00 0.000+00 0.00e+00 0.00e+00 0.00.400 0.00.+00 0.OOe+00

Converajon factors are in units of aqcrar. meter-mrem/yr per uCi/sec for all
nAiclides except R-3, which in in unite of mrer/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCUDES OTHER THAN NOBLE GASES, RI

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

Suclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung Gr-LLI

Rb-06 O.00e+00 2.19e+08 1.02e+08 0.00e+00 0.00e+00 0.06+00 4.32e+07
Pb-87 0.00e+00 9.86e+08 3.43e+08 0.00e+00 0.00e+00 0.00+00 4.62-+07
Rb-88 0.OOe+00 2.64e-22 1.40e-22 0.OOe+00 0.OOe+00 0.00+00 3.65e-33

___________-___________________________________________________________________

Rb-89 0.00e+00 2.8Ea-26 2.03.-26 0.00e+00 0.00e+00 0.00.e00 .67e-39
Sr-89 9.96e+09 0.00+00 2.E6e+08 0.00e+00 0.00.+00 0.OOe+00 1.60e+09
Sr-90 6.95e+11 0.OOe+00 1.40e+10 0.OOe+00 0.00.+00 0.004+00 1.75e+10

_______________________________________________________________________________

Sr-91 3.02e+05 0.00e+00 1.22e+04 0.OOe+00 0.OOe+00 0.00.+00 1.44.+06
Sr-92 4.15e+02 0.OOe+00 1.79e+01 0.00e+00 0.00e+00 0.00O+00 8.21e+03
Y-90 1.33e+04 0.00e+00 3.56e+02 0.00e+00 0.OOe+00 0.00e+00 1.41e+08

___--_________________________________________________________________________

Y-91 5.11e+06 0.00e.00 1.37et0S 0.OOe+00 0.00v+00 0.00e+00 2.81e+09
Y-91M 4.76e-09 0.00etO 1.84e-10 0.00e+00 0.00o+00 0.OOe+00 1.40e-OS
Y-92 8.96e-01 0.00e+00 2.62e-02 0.00e+00 0.00e+00 0.00e+00 1.57e+04

_______________________________________________________________________________

Y-93 1.60.+02 0.00e+00 4.65e+00 0.00e+00 0.00e+00 0.00e+00 5.34e+06
Zr-93 3.35e+06 1.E8e+05 8.73e+04 0.00e+OO 7.11e+05 0.00e+00 1.95e+08
Zr-95 1.17e+06 3.77et05 2.55,e05 0.00O+00 5.91e+05 0.00e+00 1.19e+09

Zr-97 3.36e+02 6.78e+01 3.10e+01 0.006+00 1.02e+02 0.00e+00 2.10.+07
Nb-93m 2.02e+06 6.60e+05 1.63e+05 0.00.e00 7.599+05 0.OOe+00 3.05e+08
Nb-95 1.42e+05 7.91e+04 4.25e+04 0.00e+00 7.82e+04 0.00e+00 4.60e+08

Nb-97 2.84.-06 7.19e-07 2.63e-07 0.00e+0O 8.39e-07 0.00e*OD 2.65e-03
Mo-93 0.00+0O 6.02e+08 2.63.407 0.00+00 1.71e+08 0.00e+00 9.78e+07
Ho-99 0.00e+00 6.14e+06 1.17e+06 0.00e+00 1.39e+07 0.00.e00 1.42e407

Tc-101 5.93a-31 8.55*-31 0.390-30 0.00e+00 1.54e-29 4.37e-31 0.00e+00
Tc-99 1.00e+07 1.49e+07 4.02e406 0.00e+00 1.8.e+08 1.27e+06 4.87e+08
Tc-99m 3.06e+00 8.66e+00 1.10e+02 0.00+00 1.31e+02 4.24e+00 5.12a+03

Ru-103 4.77-+06 0.00e+00 2.05e+06 0.00e+00 1.82e+07 0.000+00 5.57e+08
Ru-105 5.29e+01 0.00e+00 2.09e+01 0.00e+00 6.84e+02 0.00et00 3.24e+04
Ru-106 1.93e+08 0.00e+00 2.44e+07 0.OOe+00 3.72e+08 0.00.+00 1.25a+10

Rh-105 8.01e+04 5.86a+04 3.86c+04 0.00e+00 2.49e+05 0.OOe+00 9.34e+06
Pd-107 0.00e+00 1.18e+07 7.53.+05 0.00.+00 1.06e+08 0.00e+00 7.30e+07
Pd-109 0.00+00 2.23e+04 5.02e+03 0.OOe+00 1.27e+05 0.00e+00 2.47e+06

Conversion factors are in units of square meter-nrez/yr per uCi/sec for all
nuclidea except H-3, which is in units of arem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lOmn 1.05e+07 9.74e+06 5.79e+06 0.00e+00 1.92e+07 0.00e+0O 3.98e+09
Ag-ill 2.11e+05 8.91e+04 4.39e+04 0.00.e00 2.84e+05 0.OOe+00 1.62e+08
Cd-113m 0.00e+00 2.52e+08 8.20e+06 O.00e+00 2.78e+08 0.00e+00 2.03et09

_______________________________________________________________________________

Cd-115m 0.OOe+00 5.34e+07 1.70e+06 0.OOe+OO 4.24e+07 0.OOe+00 2.25e+09
Sn-123 1.71e+09 2.04e+07 4.18e+07 2.41e+07 0.00e+00 0.00e+00 3.49e+09
Sn-125 3.84e+07 7.74e+05 1.74e+06 6.40e+05 O.OOe+00 0.00e+00 4.79e+08

______-________________________________________________________________________

Sn-126 6.77e+09 1.34e+06 1.92e+08 3.94e+07 O.OOe+00 O.00e+00 1.95e+09
Sb-124 1.04e+0B 1.96.+06 4.11e407 2.51e+05 0.00e+00 8.07e+07 2.94e+09
Sb-125 1.37e+08 1.530+06 3.25e+07 1.39e+05 0.00+00 1.05e.08 1.50e+09

_______________________________________________________________________________

Sb-126 7.07e+06 1.44e+05 2.55e+06 4.33e+04 0.00e+00 4.34e+06 5.78e+08
Sb-127 5.22e+05 1.14e+04 2.00e+05 6.28e+03 0.00e+OO 3.10e+05 1.19e+08
To-125m 9.65e+07 3.50e+07 1.29c+07 2.90e+07 3.93.+08 O.00e+00 3.85e+08

_______________________________________________________________________________

To-127 5.61e+03 2.02e+03 1.21e+03 4.16e+03 2.29e+04 0.OOe+00 4.43et05
To-127m 3.49e+09 1.25e.06 4.25-+07 9.92.+07 1.42e+09 0.OOe+00 1.17e+09
Te-129 7.13e-04 2.68e-04 1.74e-04 5.48e-04 3.00e-03 0.OOe+00 5.38e-04

Te-129m 2.51e+08 9.37e+07 3.98e+07 8.63e+07 1.05e+09 0.00e+00 1.26.+09
To-131 1.25e-15 5.21e-16 3.94e-16 1.03e-15 5.47e-15 0.OOe+0O 1.77e-16
To-131m 9.10e+05 4.45e+05 3.71*s05 7.059+05 4.51e+06 0.OOe+00 4.42e+07

Te-132 4.30e+06 2.78e+06 2.61e+06 3.07e+06 2.68e+07 0.00e+00 1.31e+08
Te-133m 2.12e-05 1.24e-OS 1.19e-OS 1.79e-05 1.22e-04 0.OOe+00 4.24e-06
Te-134 3.19e-0 2.09e-OE 1.28e-08 2.79e-08 2.02e-07 0.OOe+00 3.54e-11

1-129 1.31e+09 1.13e+09 3.69e+09 2.90e+12 2.42e+09 0.00e+00 1.78e+08
1-130 3.90e+05 1.15e+06 4.54e+05 9.75a407 1.79e+06 0.OD+00 9.90e+05
1-131 8.07e+07 1.15e+03 6.62e+07 3.798+10 1.98ei.0 O.OOe+OO 3.05e+07

1-132 5.57e+01 1.49e+02 5.21e+01 5.21e+03 2.37e+02 0.00e+00 2.80e+01
1-133 2.0ae+06 3.61e+06 1.lOe+06 5.31e+0B 6.31e+06 0.00e+00 3.25e+06
r-134 8.84.-05 2.40e-04 8.59e-05 4.16e-03 3.82e-04 0.00e+00 2.09e-07

1-135 3.85e+04 l.01e+05 3.72e+04 6.65e+06 1.62e+05 0.OOe+00 1.14e+05
Ca-134 4.67e.09 .11.e+10 9.08e+09 0.00e+00 3.59.+09 1.19e+09 1.94e+08
Cs-134n 6.57e.00 1.39e+01 7.06e+00 0.00e+OO 7.49e+00 1.18e+00 4.87e+00

Conversion factors are in units of square meter-mrem/yr per uCi/aec 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 TIAN NOBLE GASES, Ri

Ri factora for.Adult ag. group by nuclido.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bons Liver T. Body Thyroid Kidney Lung GI-LLI

Ca-135 1.56e+09 1.44e+09 6.40e+08 0.OOe+O0 5.46e+08 1.63e+08 3.37e+07
Cs-136 4.26e+07 1.68e+06 1.21e+08 O.OOe+O0 9.37e+07 1.28e+07 1.91e+07
Cs-137 6.36e+09 8.70e+09 5.70e+09 0.00+00 2.95e+09 9.91e+08 1.689+08

_______________________________________________________________________________

Cs-138 3.39e-11 6.70e-11 3.32e-11 0.00e+O0 4.92e-11 4.86e-12 2.86e-16
Ca-139 0.OOe+00 0.OOe+OO 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00 0.OOe+00
Ba-139 2.70e-02 1.92e-05 7.91e-04 0.OOe+00 1.80e-05 1.09e-05 4.79e-02

_______________________________________________________________________________

Ba-140 1.2Be+08 1.61e+05 8.41e+06 0.OOe+00 5.48e+04 9.23e+04 2.64e+09
Da-141 8.94o-22 6.76--25 3.02a-23 0.00e+OO 6.28*-25 3.B3e-25 4.21e-31
Da-142 3.89e-39 0.OOo+00 2.44e-40 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00

_______________________________________________________________________________

La-140 1.97e+03 9.95e+02 2.63e+02 0.00e+00 0.OOe+00 0.00e+OO 7.30e+07
La-141 5.98e-01 1.85e-01 3.04e-02 0.00e+00 0.OOe+00 0.0Oe+00 2.21e+04
*La-142 1.92e-04 8.75e-OS 2.1Be-05 0.00e+00 0.OOe+00 0.OOe+O0 6.39e-01
_______________________________________________________________________________

Ce-141 1.97e+05 1.33e+05 1.51e+04 0.OOe+00 6.19e+04 0.OOe+00 5.09e+08
Ce-143 9.95e+02 7.36e+05 B.14e+01 0.00e+00 3.24e+02 O.OOei00 2.75e+07
Ce-144 3.29.907 1.38e+07 1.77et06 0.OOe*00 0.26e+06 0.ooe+00 1.11e+10

_______________________________________________________________________________

Pr-143 6.26.+04 2.51e+04 3.10e+03 0.00e+00 1.45e+04 0.OOe+00 2.74e+08
Pr-144 2.36e-26 9.8le-27 1.20e-27 0.OOe+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.OOe+00 1.B5e+08

_______________________________________________________________________________

PM-147 5.74e+06 5.39e+05 2.18e+05 0.00e+00 1.02e+06 0.00e+00 6.79e+08
PM-148 1.96e+04 3.25e+03 1.64e+03 0.00.e00 6.14e+03 0.OOe+00 2.55e+08
PM-148m 8.29e+05 2.15e+05 1.64e*05 0.OOe+OO 3.24e+05 0.OOe+OO 1.82a*09

_______________________________________________________________________________

PM-l49 1.690+03 2.39e+02 9.77e+01 0.OOe+00 4.52e+02 O.OOe+00 4.48e+07
Pm-151 3.36e+02 5.65e+01 2.85e+01 0.00e+00 1.010e02 0.OOe+00 1.55e+07
Sm-152 5.52e+06 9.52e+05 2.28e+05 0.00e+OO 1.06e+06 0.OOe+00 4.20eo08

Sm-153 8.20e+02 6.84e+02 5.00e+01 0.00o+00 2.21e402 0.00e+00 2.44e+07
Eu-152 1.55e+07 3.52e+06 3.09e+06 0.00e+00 2.18e+07 0.00e+00 2.03e+09
Eu-154 4.920+07 6.05e+06 4.31e+06 0.00e+00 2.90e+07 0.00e+00 4.39e+09

Eu-155 6.39e+06 9.07e+05 5.85.+05 0.00e+00 4.18e+06 0.OOe+00 7.13e+08
Eu-156 1.08O+05 8.35e+04 1.35e+04 0.00e+00 5.58e+04 0.00.+00 5.72e+08
Tb-160 1.96e+06 0.00e+00 2.44e.05 0.OOe+00 8.09e+05 0.00+00 1.81e+09

Conversion factos; are in units of square meter-mrem/yr per uCi/sec for all
nuclides oxcept H-3, which in in unita of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

Ri factors for Adult ago group by nuclido.
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-LLt

Ho-166n 2.16e+07 6.75e+06 5.13e+06 0.00e+00 1.01ea07 0.00e+00 2.05e+09
W-181 5.33e+05 1.74e+05 1.86e+04 0.00e+00 0.00e+00 0.00e+00 1.98e+07
W-185 1.73e+07 5.77e+06 6.07e+05 0.00e+00 0.00e+00 0.00e+00 6.67e+08

_______________________________________________________________________________

I-187 3.79e.04 3.17e+04 1.11+04 0.00e+00 0.00e+00 0.00e+00 1.04e+07
Pb-210 1.22e412 3.48e+11 4.33e+10 0.00e+00 9.79e+11 0.00e+00 1.78e+08
B1-210 1.18e+06 8.17e+06 6.78e+05 O.00e+00 9.83e+07 0.00e+00 1.22e+08

_______________________________________________________________________________

Po-210 2.01e+10 4.26e+10 4.85e+09 0.00e+00 1.42osll 0.00e+00 3.59e+09
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 3.08O+09 7.47e+06 6.19e+08 0.00e+00 2.112e08 0.00e+00 6.51e+08

_______________________________________________________________________________

Ra-225 4.99e+10 5.929+07 9.97e+09 0.00e+00 1.68U+09 0.00e+00 2.33e+09
Ra-226 2.42e+13 4.60e+08 1.76e+13 0.00e+00 1.31e+10 0.00e+00 2.66e+10
Ra-228 8.76e+12 2.44e+08 9.47e+12 0.00e+00 6.91e+09 0.00e+00 4.41.+09

_______________________________________________________________________________

Ac-225 2.11e+07 2.90e+07 1.42e+06 0.00e+00 3.31e+06 0.00e+00 1.95e+09
Ac-227 1.49e+11 1.97e+10 8.84e+09 0.00e+00 6.37e+09 0.00e+00 6.52e+09
Th-227 1.41e+08 2.55e+06 4.06e+06 0.00e+00 1.45e+07 0.00e+00 5.55e+09

_______________________________________________________________________________

Th-228 3.70*+10 6.27e+08 1.25e+09 0.00e+00 3.49e+09 0.00e+00 4.20e+10
Th-229 1.09e+12 3.12e+10 1.80e+10 0.00.+00 1.519411 0.00.+00 6.26e+09
Th-230 1.65e+11 9.38e+09 4.57e+09 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 3.91e+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 9.05e+04 1.82e+04 1.57e+04 0.00e+00 6.87O+04 0.00e+00 2.82e+08
U-232 3.30e+11 0.00e+00 2.36e+10 0.00e+00 3.58e+10 0.00e+00 5.42e+09
U-233 6.98e+10 0.00e+00 4.23e+09 0.00et00 1.63e+10 0.00e+00 5.02e+09

U-234 6.70e+10 0.00e+00 4.14e+09 0.00et00 1.59e+10 0.00a+00 4.92e+09
U-235 6.42e+10 0.b0e+00 3.89e+09 0.00e+00 1.50e+10 0.00e+00 6.26e+09
U-236 6.42e+10 0.00e+00 3.97e+09 0.00e+00 1.53e+10 0.00e+00 4.62e+09

U-237 1.84e+05 0.00e+00 4.89e+04 0.00e+00 7.55e+05 0.C0e+00 6.45e+07
U-239 6.15+10 0.00e+00 3.64e+09 0.00e+00 1.40e+10 0.00e+00 4.41e+09
Np-237 1.010e11 7.18e+09 4.44e+09 0.00e+00 3.30e+10 0.00e+00 6.36e+09

Conversion factors are in units of square meter-mrem/yr per uCleooc for all
nuclideo except H-3, which is in units of mrem/yr per uCi/cubLc meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCUDES OTHER THAN NOBLE GASES, RI

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 2.26e+02 0.00e+00 1.32e+03 0.00e+00 3.63e+07
Np-239 1.43e+03 1.40e+02 7.73e+01 0.00e+00 4.37e+02 0.00e+00 2.88e+07
Pu-238 5.04e+10 6.38e+09 1.37e+09 0.00e+00 5.86e+09 0.00e+00 5.84e+09

_______________________________--______________________________________________

Pu-239 5.81e+10 6.98e+09 1.53e+09 0.00e+00 6.50e+09 0.00e+00 5.34e+09
Pu-240 5.0oe+10 6.97e+09 1.53e+09 0.00e+00 6.49e+09 0.00.+00 5.43e+09
Pu-241 1.25.409 5.92e+07 2.64e+07 0.00O+00 1.22e+08 0.00.+00 l.lle+08

Pu-242 5.39e410 6.72e+09 1.47e+09 0.00e+00 6.26e+09 0.00e+00 5.23e+09
Pu-244 6.20e+10 7.70e+09 1.69e+09 0.00e+00 7.17e+09 0.00et00 7.80e+09
An-241 5.86e+10 5.47e+10 4.20o+09 0.00e+00 3.16e+10 0.00e.00 5.76e409

_______________________________________________________________________________

Am-242m 6.09e+10 5.31e+10 4.35e+09 0.00e+00 3.24e+10 0.00e.00 7.49e+09
Am-243 6.04etlO 5.53e+10 4.25e.09 0.OOe+00 3.20e.10 O.00e+00 6.97e+09
Cm-242 1.22e+09 1.30e+09 8.14e+07 0.00e+00 3.70e+08 0.00e+00 4.71e.09

-- _____________________________________________________________________________

Cm-243 4.78e+10 4.38e+10 2.99ee09 0.00e+00 1.40e+10 0.00e.00 6.23e+09
Cm-244 3.63e+10 3.40e+10 2.28e+09 0.00e400 1.07e+10 0.00e+00 6.00e+09
Cm-245 7.52o+10 6.55.410 4.62e409 0.00e+00 2.16e+10 0.00e.00 5.64e+09

Cm-246 7.45e+10 6.54e+10 4.61e+09 0.00e+00 2.15e+10 0.00e+00 5.54e+09
Cm-247 7.27e+10 6.44e+10 4.54e+09 0.O0etO0 2.12e+10 0.00e+00 7.28e+09
Cm-248 6.04e+11 5.31e+11 3.74e+10 0.000+00 1.75e+11 0.00e+00 1.18e+11

…______________________________________________________________________________
Cf-252 1.98e+10 0.00e+00 4.77e+08 0.00e+00 0.00e+00 0.00e+00 2.16e+10

Conversion factors are in units of square met-r-mrsm/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

Ri factors for Teen age group by nuclide.
ltat-rford 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

N-3 0.OOe00+ 1.47e+03 1.47e+03 2.47e+03 1.47e+03 1.47e+03 1.47e+03
Be-10 4.070+08 6.31e+07 1.03e+07 0.00e+OO 4.82e+07 O.OOe+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.OOe+00 0.00e+00 0.00e+00 0.00+00 0.00+00 0.OOe+00 0.00e+00
F-18 3.87e+00 0.OOe+00 4.24e-01 O.OOe+00 0.00e+00 0.OOe+00 3.48e-01
Na-22 2.01e+09 2.01e+09 2.01e+09 2.01e+09 2.01c+09 2.01e+09 2.01e+09

_______________________________________________________________________________

Na-24 2.38e+05 2.38e+05 2.38e+05 2.38e+05 2.38e+05 2.38e+05 2.38e+05
P-32 1.61e+09 9.96e+07 6.23e+07 0.OOe+00 0.00e+00 0.00e+00 1.35e+08
CA-41 1.790+10 0.006+00 1.94e+09 0.00e+00 0.00e+00 0.OOe+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-Sl 0.00e+00 0.00e+00 6.16e+04 3.42e+04 1.35e+04 B.80e+04 1.04e+07
Mn-54 0.00e+00 4.54e+08 9.01e+07 O.OOe+OO 1.36e+08 0.OOe+00 9.32ue08

_______________________________________________________________________________

Mn-56 0.00.+00 1.38e+01 2.46e+00 0.OOe+00 1.75e+01 0.00+OO 9.09e+02
Fo-55 3.26e+08 2.31e+08 5.39e+07 0.00e+00 0.OOe+00 1.47e+08 1.00e+08
Fe-59 1.79e+08 4.18e+08 1.62e+08 0.00e+00 0.Oe+00 1.32e+08 9.90e+08

Co-57 0.OOe+00 1.79e+07 2.99e+07 0.00e+00 0.OOe+00 0.OOe+00 3.33e+08
Co-58 0.00e+00 4.36e+07 l.00e+08 0.00e+00 0.00.e00 0.00e+00 6.01e+08
Co-60 0.00e+00 2.49e+U0 b.60e+08 O.OUe+00 0.OOe+00 0.00e+UO 3.24e+09

.Ni-59 1.20e+09 4.24e+08 2.040+08 0.00e+.00 0.00e+OO 0.00e+00 6.64e407
NL-63 1.61e+10 1.13e+09 5.45e+08 0.00+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.OOe+00 0.OOe+00 3.85e+02

Cu-64 0.000+OO 8.29e+03 3.90e+03 0.OOe+00 2.10e+04 0.004+00 6.43e+05
Zn-65 4.24e+09 1.47e+09 6.86e+08 0.00e400 9.42e+08 0.00e+00 6.23e+08
Zn-69 4.73e-06 9.02e-06 6.31e-07 0.OOe+00 5.89e-06 0.00e+00 1.66e-05

Zn-69m 2.08e+04 4.90e+04 4.50e+03 0.00e+00 2.98e+04 0.00e+00 2.69e+06
So-79 0.00e+00 3.39e+08 5.70.+07 0.00e+OO 5.91e+08 0.00+00 5.18e+07
Br-82 0.00.+00 0.OOe+00 1.32e+06 -0.00e+00 0.OOe+00 0.00e+OO 0.OOe+00

Br-83 0.00e+00 0.00e+00 2.82e+00 0.00e+00 0.00+00 0.Oo+00 0.OOe+00
Br-84 0.00e+00 0.00e+00 1.95e-11 0.00e+00 0.00.e+00 0.00e+00 0.00e+OO
Br-F5 0.OOe+O0 0.00+00 0.OOe+00 0.OOe+00 0.00e+00 U.OOe+00 0.00+00

Conversion factors are in units of square meter-inren/yr per uCi/aec for all
nuclidos 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
RADIONUCUDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00.+00 2.73e+08 l.28e+08 0.OOe+0O 0.000+00 O.00e+OO 4.05H+07
Rb-87 0.OO0sOO 1.59e+09 5.55e+08 0.00e+0 0.00eo+0 0.00e+00 5.55e407
Rb-88 0.OOe+00 2.4de-22 1.30e-22 0.00e+.0 0.00e+00 0.00e+00 2.09e-29

_______________________________________________________________________________

Rb-89 0.00+00 2.59o-26 1.83e-26 0.00e+OO 0.OOe+00 0.00e+00 3.98e-35
Sr-B9 1.516+10 0.00e+00 4.33e+08 0.00e+00 0.00e+00 0.00e+00 1.80e+09
Sr-90 9.22e+11 0.OOe+00 1.940+10 0.00e+00 0.OOe+00 0.00e+00 2.11e+10

_______________________________________________________________________________

Sr-91 2.82e+05 0.00e+00 1.12e+04 0.00+00 0.00e+00 0.OOe+00 1.2Be+06
Sr-92 3.e6e+02 0.00.+00 1.65e+01 0.00e+00 0.00e+00 0.004+00 9.83e+03
Y-90 1.24e+04 0.00+00 3.34e+02 0.00e+00 0.DOe+00 0.00e+00 1.02e+08

_______________________________________________________________________________

Y-91 7.83e+06. 0.00e+00 2.10o405 0.OOe+00 0.00e+00 0.00+00 3.21e+09
Y-91M 4.43.-09 0.00e+00 1.69e-10 0.OOe+00 0.00e+00 0.00e+00 2.09c-07
Y-92 8.42e-01 0.OOe+00 2.43e-02 0.00o+00 0.OOe+00 0.OOe+00 2.31e+04

_______________________________________________________________________________

Y-93 1.58e+02 0.00e+00 4.33e+00 0.00e+00 0.OOe+00 0.OOe+00 4.82e+06
Zr-93 b.03e+06 2.48e+05 1.35e+05 0.00e+00 8.77e+05 0.00e+00 2.34e+08
Zr-95 1.72e+06 5.43e+05 3.73e+05 0.00+00 7.98e+05 0.OOe+00 1.25e+09

__________________________________________--___________________________________

Zr-97 3.11e+02 6.15e+01 2.83e+01 0.00e+00 9.33e+01 0.00e+00 1.67e+07
Nb-93m 3.09e+06 1.02e+C6 2.55e+05 0.00e+OO 1.19e+06 0.00e+00 3.66e+08
Nb-95 1.92e+05 1.07e+05 5.87e+04 0.00e+00 1.03e+05 0.00e+00 4.56e+08

_______________________________________________________________________________

Nb-97 2.63e-06 6.54e-07 2.39e-07 0.00e+00 7.65e-07 0.00e400 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.OOe+00 5.64e+06 1.08e+06 0.00e+00 1.29e+07 0.OOe+00 1.01e+07

_________________-____________________________________________________________

Tc-101 5.52e-31 7.85e-31 7.71e-30 0.000+00 1.42e-29 4.78e-31 1.34e-37
Tc-99 1.63e+07 2.39e+07 6.52e+06 0.000+00 3.04e+08 2.47e+06 5.85e+0B
Tc-99m 2.70e+00 7.54e+00 9.77e+01 0.004+00 1.12e+02 4.18e+00 4.95e+03

_______________________________-_______________________________________________

Ru-103 6.E2e+06 0.00e+00 2.91e+06 0.00e+00 2.40e+07 0.00e+00 5.69.409
Ru-105 4.92e+01 0.00e+00 1.91e+01 0.OOe+00 6.20e+02 0.OOe+CO 3.97e+04
Ru-106 3:09e+09 0.00e+00 3.90e+07 0.00+00 5.97e+09 0.00e+00 1.48e+10

Rh-105 7.52e+04 5.439+04 3.56e+04 0.00e+00 2.31e+05 0.00e+00 6.91e+06
Pd-107 0.00e+00 1.89e+07 1.22e+06 0.OOe+00 1.71e+08 0.00e+00 8.7Be+07
Pd-109 0.004+00 2.07e+04 4.71u+03 0.00e+00 1.20e+05 0.00c+00 2.09e+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 mrsm/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

Ri factors for Teen age group by nuclida.
Waterford Steam Electric Station
Pathway : Gaseous Releas. Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLt

Ag-210 1.52e+07 1.43e+07 8.72-+06 0.004+00 2.730407 0.OOe+00 4.03e+09
Ag-111 2.01e+05 8.35e+04 4.20e+04 0.00e+00 2.72e+05 0.00e+00 1.17et08
Cd-113m 0.00+00 4.06e+08 1.30e+07 0.00.400 4.49e+08 0.00e+OO 2.44e+09

_______________________________________________________________________________

Cd-115m 0.00e+00 7.94e+07 2.56e+06 0.00e+00 6.35e+07 0.00+00 2.51e+09
Sn-123 2.72e+09 4.469+07 6.61e+07 3.57e+07 0.00&+00 0.00+00 4.11c+09
Sn-125 3.84e+07 7.65e+05 1.73e+06 6.01.+05 0.00e+00 0.00e00 3.62e+08

_______________________________________________________________________________

Sn-126 1.05e+10 1.96e+08 3.00e+08 5.17e+07 0.OOe+00 0.OOe+00 2.34e+09
Sb-124 1.54e+08 2.84e+06 6.02e+07 3.50e+05 0.00e+00 1.35e+08 3.11e+09
Sb-125 2.140+08 2.34e+06 5.01e+07 2.05e+05 0.00e+00 1.88e+0E 1.67e+09

_______________________________________________________________________________

Sb-126 7.43e+06 1.52e+05 2.68e+06 4.21e+04 0.OOe+00 5.34e+06 4.41e+08
Sb-127 4.82e+05 1.03e+04 1.82e+05 5.42e+03 0.00+00 3.28e+05 8.19et07
Te-125m 1.48e+08 5.34e+07 1.98e+07 4.14e+07 0.00e+00 0.00e+00 4.37e+08

_______________________________________________________________________________

Te-127 5.29e+03 1.88e*03 1.14e+03 3.6be+03 2.14e.04 0.00e+00 4.09e+05
Te-127m 5.51e+08 1.96e408 6.56e+07 1.31e+08 2.23e+09 0.00.+00 1.37e+09
T7-129 6.68e-04 2.49e-04 1.63e-04 4.77e-04 2.80e-03 0.00e+00 3.65e-03

_______________________________________________________________________________

To-129m 3.61e+06 1.34.+09 5.72e+07 1.17.+09 1.51e+09 0.00e+00 1.36e+09
Te-131 1.16e-15 4.78e-16 3.62e-16 8.93--16 5.07e-15 0.00e+00 9.52e-17
To-131t 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 2.33e+06 2.61e+06 2.37e+07 0.00e+00 7.83e+07
To-133m 1.94e-OS 1.10e-05 1.07e-OS 1.54e-05 1.09e-04 0.OOe+00 4.45e-05
To-134 2.89e-OS 1.85e-O8 1.94e-08 2.37e-08 1.77e-07 n.OOe+00 1.07e-09

1-129 2.12e+09 1.79e+09 2.97e+09 2.17e+12 3.19e+09 0.OOe+00 2.08e+08
1-130 3.49e+05 1.01e+06 4.03e+05 8.22e+07 1.55.+06 0.00e+00 7.75e+05
1-131 7.68e+07 1.08e+08 5.78.+07 3.14e+10 1.85e+08 0.00e+00 2.13.+07

1-132 5.02e+01 1.31e+02 4.72e+01 4.43e+03 2.07e+02 0.00e+00 5.72e+01
1-133 1.93e+06 3.27e+06 9.99e+05 4.57e+08 5.74e+06 0.00e+00 2.48e+06
1-134 7.99e-OS 2.12e-04 7.61e-05 3.53e-03 3.34P-0d 0.00.400 2.79e-06

…______________________________________________________________________________

1-135 3.48e+04 8.96e+04 3.32e+04 5.76e+06 1.42e+05 O.Oe+00 9.93e+04
C.-134 7.10-+09 1.67e+10 7.75e.09 0.00-+00 5.31e+09 2.03e+09 2.00e40e
Cs-134m 5.95e400 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 moter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

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

Nuclide Organ Dose Conversion Factors

Bons Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 2.53e+09 2.32e+09 5.42e+08 0.00e+00 8.84e+08 3.20a+08 4.05o+07
Ca-136 4.37e+07 1.72e+08 1.15e+08 0.00e+00 9.36e+07 1.4Se+07 1.38O+07
Cs-137 1.01e+10 1.35e+10 4.69e+09 0.00e+00 4.59e+09 1.18e+09 1.92e+08

_______________________________________________________________________________

Ca-138 3.13e-11 6.01e-l1 3.00e-11 0.00e+00 4.44e-11 5.16e-12 2.73e-14
Cs-139 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e400 0.00.+00
Ba-139 2.54e-02 1.79e-05 7.40e-04 0.00e+00 1.69e-05 1.23e-05 2.27e-01

_______________________________________________________________________________

Ba-140 1.38e+08 1.69e+05 S.89e+06 0.00e+00 5.73o+04 1.14e+OS 2.13e+08
Ba-141 8.36e-22 6.24e-25 2.79e-23 0.00.+00 5.79e-25 4.27e-25 1.7Se-27
Ba-142 3.57e-39 0.00e+00 2.20e-40 0.00e.00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

La-140 1.80e+03 8.96e+02 2.36o+02 0.00e+00 0.00.400 0.00e+00 5.09e+07
La-141 5.59e-01 1.72e-01 2.84e-02 0.00e+00 0.0e+00 0.00e+00 3.05o404
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 2.83.+05 1.89eS05 2.17e+04 0.00e100 8.09e+04 0.00e+00 5.40e+08
Ce-143 9.30e+02 6.77e+05 7.56e+01 0.00e+00 3.04t+02 0.00e+00 2.04e+07
Ce-144 5.27e+07 2.18e+07 2.83e+06 0.00a400 1.30e+07 0.00e+00 1.33e+10

_______________________________________________________________________________

Pr-143 7.004e.04 2.79e+04 3.48e+03 0.00e+00 1.62e+04 0.00e+00 2.30e+08
Pr-144 2.22e-26 9.07e-27 1.12e-27 0.00e+00 5.20e-27 0.00e+nO 2.44.-29
Nd-147 3.62e+04 3.93e+04 2.36e+03 0.00e+00 2.31e+04 0.00e+00 1.42e+08

_______________________________________________________________________________

Pm-147 9.04e+06 8.57a+05 3.49e+05 0.00e+00 1.64e+06 0.00e+00 8.15e+08
Pm-248 1.83e+04 2.98e+03 1.50e+03 0.00e+00 5.390+03 0.00e+00 1.78e+09
PM-148n 1.17e+06 2.96e+05 2.31e+05 0.00e+00 4.48e+05 0.00e+00 1.86e+09

Pm-149 1.58e+03 2.23e+02 9.13e+01 0.00e+00 4.24e+02 0.00e+00 3.28e+07
Pm-151 3.13e402 5.16e+01 2.61e+0 0.00e+00 9.28e401 0.00e+00 1.16C+07
Sm-151 7.92.+06 1.52e+06 3.58e+05 0.00,+00 1.67e+06 0.00e+00 5.17e+08

Sm-153 7.66-+02 6.34e+02 4.67e+01 0.00e.00 2.07e+02 O.ooo+00 1.79e+07
Eu-152 2.20.+07 5.30e+06 4.67e+06 0.00e+00 2.46e+07 0.00e+00 1.95e+09
Eu-154 7.19e+07 9.26e+06 6.53e.06 0.00e+00 4.1te+07 0.00e+00 4.89e+09

_______________________________________________________________________________

Eu-155 1.46e+07 1.41e+06 8.73e+05 0.00e+00 5.52e+06 0.00e+00 8.09e+09
Eu-156 1.24e+05 9.31e+04 1.52e+04. 0.00e+00 6.26e+04 0.00e+00 4.76.+0S
Tb-160 2.94e+06 0.00e+00 3.66e+05 0.00e+00 1.16e+06 0.00e+00 1.909+09

Conversion factors are in units of square meter-mremlyr per uCi/aec for all
nuclides except H-3, which is in units of mrem/yr per uCil/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES. Ri

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

Nuclide Organ Dome Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166. 3.24.+07 1.OOetO7 7.23e+06 0.00ei00 1.46e+07 0.00e+00 2.46e+09
W-ll 8.470+05 2.739+05 2.86e+04 0.00+00 0.00+00 0.OOe+00 2.339+07
W-195 2.70.+07 B.90e+06 9.41.+05 0.00*+00 0.00e4-00 0.00-+00 7.69e+0O

_______________________________________________________________________________

W-187 3.53e+04 2.87e+04 1.01e+04 O.00e+00 0.000e+00 0.00e+00 7.78e+06
Pb-210 1.630+12 4.91e+11 6.33e+10 0.00eOO 1.55e+12 0.00e+00 2.14e.08
Bi-210 1.11.+06 7.61a+06 6.36e+05 0.OOe+00 9.25e+07 0.00e+00 8.69e+07

_______________________________________________________________________________

Po-210 3.19e+10 6.71e+10 7.72e+09 0.00e+00 2.26e+11 0.00e+00 4.24o+09
Ra-223 2.90.+10 4.40e+07 5.78e+09 0.00e+OO 1.26e+09 0.OOe+O0 1.40.+09
Ra-224 2.90e+09 6.940+06 5.890+.0 0.00e+00 1.99e+08 0.00e+OO 4.66et08

_______________________________________________________________________________

Ra-225 5.79e+10 6.80e+07 1.16e+10 0.OOe+00 1.95e+09 0.00e+00 2.02e+09
Ra-226 2.939+13 7.39e+08 2.17e+13 0.OOe+00 2.11e+10 0.000+00 3.19e+10
Ra-228 1.21et13 3.91e+08 1.34e+13 0.OOe+00 1.12e+10 0.OOe+00 5.30e+09

______________________________________--__________________-____________________

Ac-225 2.13e+07 2.91e+07 1.43.+06 0.00+00 3.34e+06 0.00e+00 1.48e+09
Ac-227 1.850+11 2.74e+10 1.10e+10 0.00e+00 7.95e+09 0.OOe+00 7.84e+09
Th-227 1.77e+08 3.189+06 5.11c+06 0.00e+00 1.829+07 0.OOe+00 5.20e+09

_______________________________________________________________________________

Th-228 5.74e+10 9.62e+08 1.94e+09 0.00e+00 S.4leO9 0.OOe+00 5.04e+10
Th-229 1.30e+12 3.74e+10 2.15e+10 0.00e+00 1.81e+11 0.00e+00 7.53e.09
Th-230 1.96e+11 1.12e+10 5.45e+09 0.00e+00 5.44e+10 0.00e+00 5.8Oe+09

_______________________________________________________________________________

Th-232 2.20e+11 9.54e+09 1.48e+08 0.00+00 4.64e+10 0.00e+00 4.93e+09
Th-234 1.59e+06 9.30e+04 4.61e+04 0.00.+00 5.30e+05 0.OOe-00 1.68e+09
Pa-231 3.92e+11 1.47e+10 1.53e+10 0.00e+00 8.27e+10 0.00e+00 6.91e+09

Pa-233 1.24e+05 2.39.+04 2.12e+04 0.00,+00 0.96o+04 0.00e+00 2.71e+08
C-232 5.34e+11 0.00.e00 3.82e+10 0.00e+00 5.79e+10 0.00e+00 6.52e+09
U-233 1.13e+11 0.00e+00 6.85e+09 0.OOe+00 2.64e+10 0.00e+00 6.04e+09

U-234 1.080+11 0.00e+00 6.72e+09 0.00e+00 2.59e+10 0.00e+00 5.92e+09
U-235 1.040+11 0.00e+00 6.31e+09 0.00+00 2.43e+10 0.00e+00 7.53e+09
U-236 1.04e+11 0.00e+00 6.44e+09 0.00.400 2.48e+10 0.00e+00 5.55.+09

U-237 1.74e+05 0.00e+00 4.64e+04 0.00e+00 7.16e+05 0.00e+00 4.62e+07
U-238 9.91ee10 0.00.+00 b.90e+09 0.00e+00 2.27e+10 0.OOe+00 5.30e+09
Np-237 1.210+11 8.68e+09 5.32,+09 0.00e+00 3.94e+10 0.00e+00 7.64.+09

Conversion factors are in units of square motor-mrom/yr per uCi/sec for all
nuclidoo except H-3, which is in units of nrem/yr per uCi/cubic moter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

RI factors for Teen age group by nuclido.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bons Liver T. Body Thyroid Kidney Lung GI-LLI

Np-236 1.36e+04 3.63e+02 2.11e+02 0.00e+00 1.24e+03 0.00e+00 2.66e+07
Np-239 1.38e+03 1.31e+02 7.25e+01 0.00e+00 4.lOe+02 0.00e+00 2.10e+07
Pu-238 6.089+10 7.79e+09 1.65e+09 0.00e+00 1.08e+09 0.00e+00 7.01e+09

_______________________________________________________________________________

Pu-239 6.958+10 B.44e+09 1.83e+09 0.00e+00 7.79e+09 0.00e+00 6.42e+09
Pu-240 6.94.+10 8.42e+09 1.83e+09 0.00e+00 7.70e+09 0.00e+00 6.53e+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 6.44o+10 8.13e+09 1.76e+09 0.000+00 7.50e+09 0.00e+00 6.29e+09
Pu-244 7.53e+10 9.27e+09 2.02e+09 0.00e+00 0.59e+09 0.00e+00 9.36-+09
Am-241 7.02e.10 6.62e+10 5.06e+09 0.00e+O0 3.79e+10 0.00e+00 6.92e4.09

Am-242m 7.33e+10 6.46*+10 5.27e+09 0.00e+00 3.90e+10 0.00e+00 8.99e+09
Am-243 7.23e+10 6.69e+10 5.l1e+09 *0.00-+00 3.84e+10 0.00e+00 8.39e+09
Cm-242 1.95e+09 2.06e+09 1.29e+08 0.00e+00 5.90e408 0.00e+00 5.57e+09

_______________________________________________________________________________

Cm-243 5.88e+10 5.45e+10 3.70e+09 0.00e+00 1.73e+10 0.00e+00 7.49e+09
Cm-244 4.54e+10 4.30e+10 2.88e+09 0.00e+00 1.34e+10 0.00.+00 7.21e+09
Cm-2<5 9.00e+10 7.92e+10 5.54e+09 0.00e+00 2.59e+10 0.00-+00 6.7ee+09

______________..________________________________________________________________

Cm-246 8.92e+10 7.91e+10 5.53e+09 0.00e+00 2.58e+10 0;00e+00 6.66e+09
Cm-247 8.70e+10 7.79e+10 5.45e+09 0.00e+00 2.54e+10 0.00e+00 8.75e+09
Cm-248 7.23e+11 6.42e+11 4.50e+10 0.OOe+OO 2.10e+11 0.00e+00 1.41.+11

Cf-252 2.98e+10 0.00e+00 7.18e+08 0.00e+00 0.00e+00 0.00e+00 2.62e+10

Conversion factors are in units of'square meter-Mremfyr per uCi/sec for all
nuclides except H-3, which in 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, Rj

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

Nuclide Organ Dose Conversion Factor.

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.006+00 2.29e+03 2.29e+03 2.29e+03 2.29e+03 2.29e+03 2.29e+03
Be-10 9.92.s08 1.15.+08 2.49e+07 0.00e+00 8.16e+07 0.00et00 2.02ee09
C-14 9.89e+08 1.78e+08 1.7Be+08 1.78e+08 1.789+09 1.78e408 1.78e+08

_______________________________________________________________________________

N-13 0.00+00 0.00e+OO 0.00e+00 0.00e+00 0.OOe+0O 0.00e+00 0.00e+00
F-1Q 6.90.+00 0.00.100 6.84e-01 -0.00e+OO 0.00+00 0.0Oe+00 1.87e+00
Na-22 4.09e.09 4.09e+09 4.09e+09 4.09e+09 4.09e+09 4.09e+09 4.09e+09

_______________________________________________________________________________

Na-24 3.71e+05 3.71e+05 3.71e+05 3.71e+05 3.71e+05 3.71e+05 3.71e+05
P-32 3.37e+09 1.58e+08 1.30e+0S 0.00e+00 O.00+00 0.00+00 9.30e+07
Ca-41 2.5.-+10 0.00.e00 2.79e.09 0.00e00 0.00e+00 0.00e+00 1.40e+07

_______________________________________________________________________________

Sc-46 7.85e+05 1.080+06 4.14e+05 0.00e+00 9.52e+05 0.00e+00 1.57e+09
Cr-51 O.00e+00 0.00e+00 1.17e+05 6.50e+04 1.78e+04 l.19e+05 6.21e+06
Mn-5< O.00e+00 6.65e+08 1.77e+09 0.00+00 l.86e+08 0.00e+00 5.58e+08

Mn-56 0.00+00 1.81e+01 4.08e+DO 0.00e+00 2.19e+01 0.00e+00 2.62e+03
Fe-55 8.01e+08 4.250+08 1.32e+08 0.00e+00 0.00.+00 2.40e+08 7.87e+07
Fe-59 3.97.s08 6.43e+08 3.20n+08 0.00e+00 0.00.e00 1.86e+08 6.69e+08

Co-57 0.006+00 2.90.+07 6.04e+07 0.00e+00 0.00e+00 0.00e+00 2.C4e+08
Co-So 0.004e00 6.44e+07 1.97e08 0.00oe+00 .O.Oe+OO 0.OOe+00 3.75e008
Co-60 0.00+00 3.78e+08 1.12e+09 0.00e+00 0.00+00 0.00.e+00 2.10e+09

"l-59 2.95e+09 7.86e+08 5.01e+08 0.00e00 0.00e+00 0.00e+00 5.22.+07
Ni-63 3.95e+10 2.11e+09 1.34e+09 0.00e+00 0.00e+00 0.00e+00 1.42etO8
Ni-ES 1.02e+02 9.59e+00 5.60-+00 0.00e+00 0.00e+00 0.00e+00 1.17ee03

Cu-64 0.00e+00 1.09e+04 6.60e+03 0.00e+00 2.64e+04 0.00e+00 5.13e+05
Zn-65 8.12e+08 2.16e+09 1.35e+09 0.00e+00 1.36e+09 0.00+00 3.80.+08
Zn-69 8.73e-06 1.26e-05 1.17e-06 0.OOe+00 7.66e-06 0.OOe+00 7.96e-04

_______________-__---------_______________________________________________

Zn-69m 3.81.+04 6.49e+04 7.67e+03 0.00e+00 3.77e+04 0.OOe+00 2.11e.06
Se-79 0.00e+00 6.20e+08 1.37e+08 0.OOe+00 1.01+09 0.00e+00 4.06e+07
Br-82 O.One+00 0.00*+00 2.03e406 0.00e+00 0.00.e00 0.00etOO 0.00e+00

Br-E3 0.00.+00 0.00.+00 5.200+00 0.00e+00 0.00.e00 0.00e+00 0.00e+00
Br-84 0.00.+400 0.00+00 3.30e-11 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-85 0.00e+00 0.00.+00 0.00.+400 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
nuclides except H-3, which is in units of mram/yr per uCi/cubic maoter.

UNT-005-014 Revision 7 Attachment 7.9 (13 of 24)

12

I



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

RI factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaaseous Release Leafy/Produce Vegetation Pathway R1

?Nuclide Organ Dooe Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Pb-86 0.00etOO 4.52e+08 2.78e+08 0.00e+00 0.00+00 0.00e+00 2.90e+07
Rb-87 0.00e+00 2.90e+09 1.35e+09 0.00e+0O O.OOe+00 0.00e+00 4.35e+07
Rb-08 0.00+00 3.37e-22 2.34o-22 0.OOe+0O 0.OOe+00 0.OOe+00 1.65e-23

_______________________________________________________________________________

Rb-89 0.00e+00 3.42o-26 3.04e-26 0.00e+00 0.00e+00 0.00e.OO 2.98e-28
Sr-99 3.59e+10 0.OOe+OO 1.03e+09 0.OOe+00 0.00e+00 0.00e+00 1.39e+09
Sr-90 1.87e+12 0.00e+00 3.77e+10 0.00+00 0.00+OO 0.OOe+OO 1.67e+10

_______________________________________________________________________________

Sr-91 5.20e+05 O.O0e+00 1.96e+04 0.00.+00 0.00+00 0.OOe+00 1.15e+06
Sr-92 7.07e+02 0.00e+00 2.84e+01 0.OOe+00 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

Y-91 1.86e+07 0.00e+00 4.98*+05 0.00e+00 0.00e+00 0.OOe+00 2.48e-09
Y-91M 8.12e-09 0.00e+00 2.95e-10 0.000+00 0.00.e00 0.OOetOO 1.59e-05
Y-92 1.55e+00 0.00e+00 4.43e-02 0.OOe+00 0.00e+00 0.00e+00 4.48e+04

_______________________________________________________________________________

Y-93 2.91e+02 0.OOe+00 7.98e+00 0.00e+00 0.00e+00 0.OOe+00 4.34e+06
Zr-93 1.23e+07 4.59e+05 3.27e+05 0.OOe+OO 1.78e+06 0.OOe+00 1.74e.08
Zr-95 3.06e+06 0.48e+0b 7.54e+05 0.OOe+00 1.21e+06 0.00e+00 8.84e+08

Zr-97 5.69e+02 8.20e+01 4.84e.01 0.00e+00 1.180e+02 0.OOe+O0 1.24e+07
Nb-93m 7.64e+06 1.91e+06 6.26e+05 0.00e+00 2.06e+06 0.00+00 2.87e+08
Nb-95 4.10e+05 1.60e+05 1.14e+05 0.00,+00 1.50e+05 0.00e+00 2.95e+08

Kb-97 4.80e-06 8.68e-07 4.05e-07 0.00e+00 9.63e-07 0.00e+00 2.68e-01
Mo-93 0.000+00 1.77e+09 6.36e+07 0.00e+00 4.67e+08 0.00e+00 8.97e+07
Mo-99 0.OOe+00 7.70e+06 1.91e+06 0.00e+00 1.64e+07 0.OOe+00 6.37e+06

Tc-101 1.02e-30 1.06e-30 1.35.-29 0.00e+00 1.81e-29 5.62e-31 3.38e-30
Tc-99 3.93e+07 4.39.+07 1.57e+07 0.OOe+OO 5.16e+08 3.87e+06 4.59e+08
Tc-99m 4.65e+00 9.12e+00 1.51e402 0.OOe+00 1.32e.02 4.63e+00 5.19e+03

Ru-103 1.53e+07 0.004+00 5.09e+06 0.00e+00 3.86e+07 0.00e+00 3.96e+08
Ru-105 9.01e+01 0.00e+00 3.27e+01 0.00e+00 7.92e+02 0.00e+00 5.88es04
Ru-106 7.45e+08 0.OOe+00 9.30e+07 0.00e+00 1.01e+09 0.00e+00 1.16e+10

Rh-105 1.38e+0S 7.43e404 6.359+04 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+09 0.OOe+00 6.89e+07
Pd-109 0.00e+00 2.90,+04 8.69e+03 0.00+00 1.55e+05 0.00e+00 1.71e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

R1 factors for Child ago group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110 3.21e.07 2.17e+07 1.73e+07 O.OOe+00 4.04e+07 0.OOe+00 2.58e+09
Ag-lll 3.78e+05 1.18e+05 7.Blo+04 0.OOe+00 3.57e+05 0.00e+00 7.25e+07
Cd-113m 0.0.0aoOO 7.42e+08 3.16et07 0.OOe+O0 7.64e+08 0.00e+00 1.91-+09

_-_____________________________________________________________________________

Cd-115. 0.00e+00 1.42e+08 6.04e+06 0.00e+00 l.05e+08 0.O0u+00 1.93e+09
Sn-123 6.54o+09 8.lle+07 1.59e408 8.60e+07 0.0Oe+OO O.00e+00 3.20e+09
Sn-125 7.43e+07 1.12e+06 3.33e+06 1.16e+06 O.OOe+O0 0.00+00 2.30e+08

_______________________________________________________________________________

Sn-126 2.45e+10 3.05e+08 6.95e+08 8.38e+07 0.00e+00 0.OOe+00 1.B40+09
Sb-124 3.52e+08 4.56e+06 1.23e+08 7.76e+05 0.00e+00 1.95e+08 2.20e+09
8b-125 4.99-+08 3.85e+06 1.05a+09 4.62e+05 0.00e+00 2.78e+09 1.19e+09

Sb-126 1.40e+07 2.15e+05 5.01e+06 8.24e+04 0.OOe+00 6.70e+06 2.83e+08
Sb-127 0.72e+05 1.35.+04 3.03e+05 9.71a+03 0.00e+00 3.78e+05 4.91e+07
Te-125m 3.50e+08 9.50e+07 4.67e+07 9.83e+07 0.00e+00 0.00.e00 3.38e+08

___ - -------------------------------------------------------------------------

T.-127 9.760+03 2.63*+03 2.09e.03 6.760+03 2.78e+04 0.OOe+OO 3.81e+05
To-127m 1.32e+09 3.56e+08 1.57e+08 3.16e+08 3.77ea09 0.00e+00 1.07e+09
Te-129 1.24e-03 3.45e-04 2.94e-OC 8.82o-04 .3.62a-03 0.OOe+00 7.70e-02

_-_____________________________________________________________________________

Te-129m 8.40e+08 2.35e+08 1.30e+08 2.71e+08 2.47e+09 0.00e+00 1.03e+09
To-131 2.14e-15 6.51e-16 6.35e-16 1.63e-15 6.46e-15 0.00e+OO 1.12e-14
Te-131m 1.54e+06 5.32e.05 5.66e+05 1.09e+06 5.15e+06 0.00e+00 2.16e+07

TS-132 6.99e+06 3.10e+06 3.74e+06 4.519+06 2.87e+07 0.00e+00 3.12e+07
To-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 2.32.--o 3.10e-08 4.08e-O8 2.15e-07 0.00e+00 2.36e-07

I-129 5.11e+09 3.13e+09 2.80e+09 2.05e+12 5.29e+09 0.00e+00 1.58e+08
1-130 6.12o+05 1.24c+06 6.37e+05 1.36e+08 1.85e+06 0.OOet00 5.78e+05
I-131 1.43e+08 1.44e+08 8.16e+07 4.75e+10 2.36e+08 0.OOe+OO 1.28e+07

1-132 9.91e.01 1.64e+02 7.53e+01 7.60e+03 2.51e+02 0.004+00 1.93e+02
1-133 3.52.406 4.35e+06 1.65e+06 8.0Se+08 7.25e+06 0.OOe+00 1.75e+06
1-134 1.42--04 2.649-04 1.21e-04 6.07e-03 4.03e-04 0.00e+00 1.75e-04

1-135 6.18e+04 1.11e+05 5.26e+04 9.86e+06 1.71.+05 0.00e+00 8.48e+04
Ca-134 1.60e+10 2.63e+10 5.55e+09 0.000+00 8.15e+09 2.93e+09 1.42e+08
Cs-134m 1.06e+01 1.57e+01 1.02et01 0.00e+00 8.26e+00 1.37e+00 1.98e+01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of =rem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclido Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ca-135 6.10e+09 4.25e+09 4.36e+08 0.00e+00 1.500409 5.01e408 3.1Ee+07
Ca-136 9.23.+07 2.26.+08 1.46e+08 0.e000 1.21e+08 1.80e+07 7.95e+06
Ca-137 2.39.+10 2.29.+10 3.38e+09 0.00e+00 7.46e+09 2.68e+09 1.43e+08

Co-138 5.69e-11 7.91e-11 5.02e-11 0.00e+00 5.57e-11 5.99e-12 3.64e-11
Co-139 0.000+00 0.OOe+00 0.006+00 0.00+00 0.00.+00 0.00e+00 0.00-+00
Ba-139 4.69e-0Z 2.50e-05 1.36e-03 0.OOe+00 2.18e-05 1.470-05 2.70e+00

_______________________________________________________________________________

Ba-140 2.76.+08 2.42e+05 1.61.+07 0.00+00 7.88e+04 1.44e+05 1.40e408
Ba-141 1.54.-21 8.64e-25 5.02e-23 0.00e+00 7.47e-25 5.07e-24 8.79e-22
Ba-142 6.46e-39 0.OOe+00 3.61e-40 0.00e400 0.OOe+00 0.00e+00 0.00-+00

_______________________________________________________________________________

La-1iO 3.24e+03 1.13e+03 3.82e+02 0.00+00 0.OOe+00 0.00e+00 3.16e+07
La-141 1.04e+00 2.41e-01 5.24e-02 0.00e400 0.00e+00 0.00e+00 5.37-+04
La-142 3.20e-04 1.02e-04 3.19e-05 0.00e+00 0.OOe+00 0.OOe+00 2.02e+01

_______________________________________________________________________________

C--141 6.55e+05 3.27et05 4.85et04 0.00e+00 1.43e+05 0.00e+00 4.08e+08
Co-143 1.710+03 9.29e+05 1.35e+02 0.OOe+OO 3.90e+02 0.00e+OO 1.36e+07
Co-144 1.27e+08 3.9Be+07 6.78e+06 0.00e+OO 2.21e+07 0.004+00 1.04e+10

Pr-143 1.45e+05 4.37e+04 7.22e+03 0.00e+00 2.36e+04 0.00e+00 1.57e+08
Pr-144 4.11e-26 1.27e-26 2.07e-27 0.00e+00 6.73.-27 0.00e+00 2.74e-23
Nd-147 7.14e+04 5.78e+04 4.48e+03 0.00e+00 3.17e+04 O.OOe+00 9.16e+07

Pm-147 2.21e+07 1.58e+06 8.489+05 0.OOe+00 2.79e+06 0.00e+00 6.39e+08
Pm-148 3.36e+04 4.04e+03 2.62e+03 0.00+00 6.87e+03 0.00e+00 1.08e+08
Pm-148m 2.28e+06 4.54e+05 4.54e+05 0.006+00 6.73e+05 0.00e+00 1.28+09

Pm-149 2.93e+03 3.12e+02 1.69e+02 0.OOe+00 5.52e+02 0.OOe+00 2.13e+07
PM-151 5.72e+02 6.96e+01 4.530+01 0.OOe+00 1.18e+02 0.000+00 7.90e+06
Sm-151 1.80e+07 2.80e+06 B.Ele+05 0.00e+00 2.89e+06 0.00.e00 4.06e409

_______________________________________________________________________________

Sm-1S3 1.42e+03 8.83e+02 8.51e+01 0.OOe+00 2.69e+02 0.00e+00 1.17e+07
Eu-152 4.47e+07 8.14e+06 9.660+06 0.00o+00 3.44e+07 0.00+00 1.34e+09
Eu-154 1.69e+08 1.52e+07 1.39e+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 8.8Zo+06 0.00e+00 5.89e+09
Eu-156 2.58e+05 1.38e+05 2.86e+04 0.00e+00 8.89e+04 0.00Q+00 3.13e+08
Tb-160 6.01e+06 0.00e00 7.46e+05 0.00.+00 1.79e+06 0.OOe+00 1.33e+09

Conversion factors are in units of square neter-mrsm/yr per uCi/sec for all
nuclides except H-3, which is in units of =rem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R1

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166M 7.94e+07 1.66e+07 1.40e+07 0.00.+00 2.37e+07 0.00O+00 1.93e+09
W-181 2.03e+06 4.99e+05 6.85e+04 0.00e+00 0.00e+00 O.00e+00 1.81e+07
W-185 6.44e+07 1.61.+07 2.25e+06 0.00e+00 0.00e+00 0.00e+00 5.99e+08

…______________________________________________________-______________________
w-187 6.41e+04 3.80e+04 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+11 0.00e+00 2.68e+12 0.00o+00 1.68e+08
E1-210 2.06e+06 1.07e+07 1.18e+06 0.00e+00 1.20e+08 0.00e+00 5.41e+07

…_--__________________________________________________________________________

Po-210 7.66e+10 1.23e411 1.oSe+10 0.00e+00 3.81e+11 0.00e+00 3.30e+09
Ra-223 5.77*+10 6.67e+07 1.15e+10 0.00e+00 1.77.+09 0.00e+00 9.20e+08
Ra-224 5.36e+09 9.73e+06 1.07e+09 0.00e+00 2.58e+08 0.00e+00 2.94e+08

…_________________-___________________________________________________________

Ra-225 1.22-+11 1.09e+08 2.44e+10 0.00e+00 2.89ee09 0.00e+00 1.40e+09
Ra-226 4.23e+13 1.35e+09 3.47e+13 0.00e+00 3.59e+10 0.00e+00 2.51e+10
Ra-228 2.76e+13 7.16e+08 3.10e+13 0.00e+00 1.90e+10 0.00e+00 4.16et09

_____________-________________________________________________________________

Ac-225 4.16e+07 4.29e+07 2.79e+06 0.00e+00 4.58e+06 0.00e+00 9.54e+08
Ac-227 3.01e+11 4.84e+10 1.86e+10 0.00e+00 1.07e+10 0.00e+00 6.16e+09
Th-227 3.88e+08 5.28e.06 1.12e+07 0.00e+00 2.80e+07 0.00e+00 3.73e+09

…___________ -…________________________________ ___________ ----------- __________

Th-228 1.41e+11 1.81e+09 4.77e+09 0.00e+00 9.40e+09 0.00e+00 3.95e+10
Th-229 1.73e+12 4.34e+10 2.08e+10 0.00e+00 2.12e+11 0.00.+00 5.91e+09
Th-230 2.61e+11 1.31e+10 7.28i409 0.00e+00 6.37e+10 0.00e+00 4.55e+09

_______________________________________________________________________________

Th-232 2.91e+11 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+00 1.25e+09
Pa-231 5.20e+11 1.72e+10 2.07e+10 0.00e+00 9.41e+10 0.00e+00 5.42*+09

_______________________________________________________________________________

Pa-233 2.34*+05 3.65e+04 4.09.+04 O.00e+00 1.34e+05 0.00e+00 1.86e+08
U-232 1.29e+12 0.00e+00 9.24e+10 0.00e+00 9.83o+10 0.00.-00 5.12e+09
U-233 2.73e+11 0.00e+00 1.65e+10 0.00e+00 4.48e410 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+00 4.65e+09
U-235 2.51e+11 0.00e+00 1.52e+10 0.00e+00 4.12e+10 0.00e+00 5.90e+09
U-236 2.51e+11 0.00e+00 1.56e+10 0.00e+00 4.21e+10 0.00e+00 4.35e.09

U-237 3.26e+05 0.00e+00 9.65e+04 0.00e+00 9.39e+05 0.00e+00 2.87e+07
U-231 2.40e+11 0.00e+00 1.43e+10 0.00e+00 3.85.+10 0.00e+00 4.16e+09
Np-237 1.64e+11 1.0Be+10 7.20e+09 0.00e+00 4.45e+10 0.00e+00 6.00e+09

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, Ri

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

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Np-23B 2.51e+04 5.08e+02 3.91e+02 0.00e+00 1.62e+03 0.00+00 1.74.+07
Np-239 2.56e+03 1.E4e+02 l.29e+02 0.00e+00 5.31e+02 0.00e+00 1.36,+07
Pu-238 6.73e+10 1.01e+10 2.32e+09 0.00e+00 8.44e+09 0.00e+00 5.50etO9

______________________________________________________________________..________

Pu-239 9.49o+10 1.01o+10 2.439409 0.00e+00 8.97e+09 0.O0e+00 5.039+09
Pu-240 9.41e+10 1.05.+10 2.43e+09 0.00.+00 8.97e+09 0.00e+00 5.13e+09
Pu-241 2.92o+09 1.15.+09 5.854+07 0.ooc+00 2.15e+09 0.00+00 1.05e+08

_____________________________________________________________________________-_

Pu-242 8.75e+10 1.01e+10 2.34e+09 0.00e+00 8.60e+09 0.00e+00 4.93e+09
Pu-244 1.02e+11 2.16o+21 2.68e+09 0.00e+00 9.92e+09 0.004+00 7.35e+09
Am-241 9.67e+10 9.32.+10 7.25e+09 0.00e+00 4.43e+10 0.00e+00 5.43.+09

_______________________________________________________________________________

Am-242m 1.03e+11 8.22e+10 7.64e+09 0.00e+00 4.63e+10 0.00e+00 7.06e+09
Am-243 9.S5e+10 8.31e+10 7.23e+09 0.00e+00 4.45e+10 0.00e+00 6.58e+09
Cm-242 4.69e+09 3.74e.09 3.12e+08 0.00e.00 9.98e+Oe 0.00e+00 4.35e+09

_______________________________________________________________________________

Cm-243 9.36e+10 7.61e+10 6.03e+09 0.00e+00 2.25e+10 0.00e+00 5.87e+09
Cm-244 7.e7e+10 6.37e+10 5.059+09 0.00e+00 1.85e+10 0.00e+00 5.67e+09
Cm-245 1.23e+11 9.95e+10 7.72e+09 0.00e+00 3.02e+10 0.00e+00 5.32e+09

ft-246 1.21e+11 9.85e+10 7.72e+09 0.00.+00 3.01e+10 0.00e+00 5.23e+09
Cm-247 1.1e+11 9.70e+10 7.57e+09 0.00e+00 2.97e+10 0.00e+00 6.87e+09
cm-249 9.05et11 B.Olet+l 6.26e+10 0.00o+00 2.45e+11 0.00e+00 1.11e+11

Cf-252 7.28e+10 0.00e+00 1.76e+09 0.00e+00 0.00e+00 0.00e+00 2.05e+10

Conversion factors are in units of square metor-mrem/yr per uCi/aec 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 (18 of 24)

167



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

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 0.00e+OO O.OOe+00 0.00.e00 0.00.+00 0.00e+00 0.00e+00 0.00e+00
Be-10 0.OOe+00 0.00+00 0.OOe+00 0.00e+00 0.00+00 0.00e+00 0.00+00
C-14 0.00+00 0.00+00 0.00e+00 0.00.+00 0.OOe+00 0.00e+00 0.006400

-_____________--______________________________________________________________
N-13 0.00+00 0.OOoe+00 0.00e00 0.00e+00 0.00.+00 0.OOe+00 0.OOe+00
F-l1 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 0.OOe+00

* N-22 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
_____________---______________________________________________________________

Na-24 0.00e+00 0.00e+00 0.00e+00 0.00.+00 0.OOe+00 0.00e+00 0.00e+00
P-3Z o.0o0+00 0.00e+00 0.00e+00 0.00+00 0.OOe+00 0.00e+00 0.004+00
Ca-41 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00+00 0.OOoe+00 0.00e+00

______________-_______________________________________________________________

Sc-46 0.00+00 0.00e+00 0.00e+00 0.00.+00 0.OOe+00 0.OOe+00 0.00e+00
Cr-51 0.00e+00 0.00e+00 O.OOe+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00
Mn-54 O.OOe+OO O.OOe+OO O.OOe+OO .OOe+00 0.00 .OOe+OO O.OOe+00 0.OOe+oo

Mn-56 0.00+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+0O 0.00Q+OO 0.00e+00
Fe-55 0.000+00 0.000+00 0.00+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00
Fo-59 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.000e+O 0.OOe+00

…______________________________________________________________________________

Co-57 0.00.+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.OOetOO 0.00+00
Co-58 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00,e00 0.00+00
Co-60 0.OOe+00 0.OOe+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00

_______________________________________________________________________________

N1-59 0.00e+00 0.00+OO 0.00e+00 0.00e+00 0.00+00 0.00.400 0.OOo+00
Ni-63 0.00.+00 0.00e+O 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 O.00e+0O
Nf-65 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 O.00+OO

Cu-64 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+O0 0.00e+00
Zn-65 0.00e+00 .0.00e+00 0.OOe+OO 0.00e+00 0.00e+0O 0.00e+00 0.00e+00
Zn-69 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00

Zn-69m o.0o0o+o O.00-+00 0.000+00 0.OOe+OO O.OOe+OO 0.OOe+00 O.00e+00
3S-79 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00+00
Br-82 0.00e+00 0.00+00 0.00.+00 0.00o+00 0.OOe+00 0.00e+00 0.OOe+00

Br-83 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00 0.00e+00 0.006+00
Br-84 0.00-+00 0.00e+0O 0.00e+00 0.00e+00 0.00+00 0.OOe+00 0.00e+OO
Br-85 O.OOe+OO 0.0oe+0O 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Rb-86 0.OOe+00 0.00o+00 O.OOe+OO O.OOe+OO 0.00e+OO 0.00e+00 O.OOe+OO
Rb-87 0.OOe400 0.00e+00 0.OOe+00 0.00+00 0.00e+00 0.OOe+00 0.OOe+00
Rb-E8 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.OOo+OO 0.OOo+00 0.00e+00

Rb-e9 O.OOe+OO 0.00e+OO O.OOe+OO O.OOe+OO O.00o+OO 0.00.400 O.O0e+OO
Sr-89 0.008+00 0.00e+00 0.0. +00 0.00O+00 0.OOo+00 0.00e+00 0.O0e+00
Sr-90 0.00e+00 0.OOe+OO 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00+00

Sr-91 O.Oo0+OO O.OOe+OO O.0Oe+OO O.OOe+00 0.OOe+00 O.00e+00 0.00e+00Sr-9D 0.00.400 0.00*400 0.00e400 0.00e400 0.00e400 0.00e400 0.00e400

Sr-92 0.000+00 0.00e+00 O.OOe+OO O.OOetOO O.OOe+OO O.OOe+OO O.OOe+OOY-91 0.00-+00 0.00e+00 0.00-+00 0.OOe+00 0.00e+00 0.00e+00 0.0de+00

Sr-92 0.O0e+00 0.000+00 0.00e+00 0.00.e-00 0.00.400 0.00e+00 0.00e+00
Y-91 0.00+00 0.00.e+00 O..00+00 O.OOeOO 0.00o+OO 0.00.+00 0.00e+00
Y-91 0.00e+00 0.00e+00 0.OOe+00 0.00.e00 0.006+00 0.OOe+00 0.00e+00

Zr-95M 0.00.400 0.00.400 0.00.400 0.00.400 0.00e400 0.00.400 0.00.400

Yr-92 O.OOe+OO 0.0O400O 0.O0e400 0.00e+00 0.OOe+00 O.OOe+OO 0.000400
Y-92 0.00e+00 0.00e+00 0.00.+00 0.004+00 0.00e+00 0.00e+00 0.00e+00

Yb-93 0.006+00 0.00e400 0.0084-00 0.000+00 0.00e+00 0.000+00 0.O0e+00
Zr-93 0.00.+00 0.00o+00 0.00e+00 O.OOe+OO 0.000+00 O.OOe+OO 0.00e+00

Zr-95 0.00-+00 0.00O+00 0.00e+O 0.OOe+00 O.OOe+00 0.OOe+00 0.OOe+00
_c-1_ _ 0.00_+00 0.00e_00 0.00e+00 0.00_+00 0.00a_00 0.000+00 0.00e+00

Zr-97 0.00e+00 0.00+00 O.COe+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00
Nb-93m o.oo0+00 0.OOe+OO 0.00e+00 0.OOe+00 0.00e+00 0.00e00 0.00e+00
Nb-9S 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.OOet00

_______________________________________________________________________________

Nb-97 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+00 0.OOe+OO
Fo-93 0.00+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Mo-99 0.00e+OO 0.OOel-00 0.00e+00 0.00+00 0.OOe+00 0.OOe+00 0.00e+00

_______________________________________________________________________________

Sc-101 0.OOo+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sc-99 O.O0e+OO 0.00e+00 O.O0e+OO O.O0e+OO 0.00e+00 O.O0e+OO 0.00Q+00
Tc-99m O.00e4-00 O.O0e+OO 0.00e+00 O.O0e+OO O.O0e+OO O.O0e+OO 0.00e+00

_______________________________________________________________________________

Ru-103 0.00e+00 0.00e+00 0.00e+00 0.00e+00 -O.O0e+OO O.O0e+OO 0.00e+00
Ru-105 0.00e+00 0.00.+00 0.00e+00 0.00+00 0.00e+00 0.00e+00 0.00e+00
Ru-106 0.00e+0O 0.00e+00 0.00e+00 O.W0e+OO O.O0c+OO O.O0e+OO 0.00e+00

_______________________________________________________________________________

Rh-105 O.O0e+OO O.O0etOO O.O0etOO 0.00e+00 O.O0e+OO 0.00e+00 O.O0e+OO
Pd-107 0.00*+00 O.O0e+DD O.O0e+OO 0.00e+00 0.00e+00 O.O0e+OO O.O0e+OO
Pd-109 O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides excepE M-3, which is in units of mren/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclidc.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway P.

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ll0m 0.00.+00 O.00e+00 0.00o+OO 0.00+00 0.00e+00 0.OOe+00 0.00e+00
Ag-ill 0.00.+00 O.OOe+0O 0.OOe+O00 0.00e+00 0.00e+00 0.00.e+00 0.00.400
Cd-213= 0.00e+00 0.00+00 0.00+00 0.00e+00 0.00o+00 0.00+00 0.00e+00

_______________________________________________________________________________

Cd-lSm 0.00e+00 0.00.e+00 0.004e+00 0.00e+00 0.00e+00 O.00e+00 0.OOe+00
Sn-123 O.00e+00 0.00e+00 O.00e+00 0.00ue+OO 0.00e00 0.OOe+00 0.000+00
Sn-125 0.00o+00 0.00e+00 0.00+00 0.00+00 0.OOe+00 0.00e+00 0.OOe+00

_______________________________________________________________________________

Sn-126 0.00+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Sb-124 0.0Oe+0O 0.OOo+00 0.00e+0O O.0o+00 0.00e+OO O.00e+OO O.0o0+OO
Sb-125 0.00e+00 0.00e+00 0.00e+00 0.00.e00 0.OOe+00 0.00e+00 0.00e+00

Sb-126 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00
Sb-127 O.OO400 0.00e+00 0.00+00 .004.e+00 O.OOe+OO 0.OOe+OO o.ooe+oo
To-125m 0.00e+00 0.00.400 0.00+00 0.00e+00 0.OOe+00 0.00e+00 O.00+00

_______________________________________________________________________________

To-lZ7 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00 0.00.e+OO o.0e+oo
Te-127m 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.OOe+00 0.OOe+OO 0.00e+00
Te-129 0.00.+00 0.00+00 0.006+00 0.00e+00 0.00a+00 0.00a.100 O.ooe+oo

Te-125n 0.00e+00 O.OOe+OO O.O0o+OO 0.00.400 0.00e+00 O.OOe+OO 0.00.400
Te-131 0.00e+00 0.00-+00 0.00e+00 0.OOe+00 0.OOe+00 0.OOe+00 0.00e+00
Te-131m 0.00.+00 0.00e+00 0.00.e00 0.00+00 0.00e+00 0.00+00 0.00e+00

Te-132 0.00e+00 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.OOe+00 0.0oe+00
Ta-134 0.000+00 0.00+00 0.00.+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00
Te-1334 0.00.400 0.00.400 0.00.400 0.00e+00 0.00e400 0.00.400 0.00.400

I-129 0.00e+00 0.00.+00 O.OOe+OO O.Oo0+OO O.OOe+OO O.O0e4OO O.OOe+OO
1-130 0.00e00 0.00.e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
1-131 0.00+00 0.00e+00 0.00.e+00 0.00e+00 0.00.e+00 0.00.e+00 O.Oe+00
1-213 0.00e+00 0.00.400 0.00.400 0.00e+00 0.00.e.00 0.00a400 0.00e+00

1-132 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0..Oc+0O
1-133 O.O0e+DO O.O0o+OO O.O0e+OO O.O0e+OO 0.00e+00 O.OOe+OO O.O0e+OO
1-134 0.00+00 0.00o+00 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.OOe+00

1-135 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ce-134 0.00e+00 0.00e+00 0.00e+00 0.00.+00 0.00e+00 D.OOe+00 O.OOe+00
Cs-134m 0.00+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclidb Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 0.00.e00 0.OOe+O0 0.00e+00 0.O0e+00 0.00e+00 O.OOe+00 0.OOe+Oo
Cs-136 0.00.+00 0.00o+00 0.009+00 O.OOe4OO 0.00e+00 O.00e+0O 0.OOe+00
Ca-137 0.000+00 .OOe+OO 0.00e400 0.000+00 .00 0.000+00 0.00+00 .00+00

_______________________________________________________________________________

Cs-138 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00
Cs-139 0.OOe+00 0.00e+00 0.00e+OO 0.00e+00 0.00e+00 0.00+00 0.OOe+00
Da-139 0.00-+00 0.00e400 0.00e+00 0.00e+00 .OOe-e00 0.00c+00 0.00e+00

Ec-ilO O.00e+OO 0.00e+00 0.0O0 .OOe+OOO.0oO 0.00e+00 0.O0e+O0 0.000400-- - - -----4 - ----- ------------ O. 7 O ---------- ---------- ---------- ----------Da-ill O.0.0000 0.00..00 0.00e+00 0.000+00 0.00e+00 0.00.400 0.000+00
Ba-141 0.000+00 0.00.400 0.00e400 0.00e400 0.00e400 0.00e400 0.00.400

La-idO O.OOo+OO 0.00o+OO O.OOe+OO O.OOe+OO O.OOe+00 O.OOo+OO O.O0e+OO0
La-14i 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+OO
La-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00
Ce-14l 0.000+00 0.00e400 0.00e+00 0.00e400 0.O0e+00 0.00e400 0.O0e+00La-142 0.00e+00 0.00+00 0.00.e+00 0.OOe400 0.00e+00 0.00o+00 0.00e+00

Ca-141 0.00+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
Cs-143 0.00+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+OO 0.00e+00
Cr-144 0.004+OO 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Pr-143 0.00+00 0.OOoe+00 0.00e+00 0.00.e00 0.00o+00 0.OOe+00 0.OOe+00
Pr-144 0.00+00 0.00e+00 0.000e+00 0.OOe00 0.OOe+00 0.OOe+00 0.000+00
Nd-147 0.00e+OO 0.00e+00 0.00e+00 0.OOe+00 0.00c+00 0.00e+00 0.00.e00

Pm-147 0.00e+.00 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.OOe+00 0.OOe+00
Pm-149 0.00e+00 0.OOe+OO 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Pm-146m 0.00e+00 0.00e+00 0.Oe+00 0.00e+00 0.OOe+00 0.00+00 0.00e+00

------------------ 0.00--00- 0.000+00--0--0---0--0.00--00-0.--------0.000+00
PM-159 0.00.+00 0.00e+00 0.00e+00 0.00e00 0.00e+00 0.OOe+00 0.00e+00
PE-151 0.00+00 0.OOe+00 0.00O+00 0.00e+00 0.00.e00 0.00e+00 0.00e+00
SM-151 0.000+00 0.OOe+00 0.00e+00 0.00.e00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Sm-153 0.000+00 0.000400 0.00o+00 0.00o+00 0.00e+00 0.00e+00 0.00e+00
Eu-152 0.00e+00 0.00e+00 0.00+00 0.00+00 O.OOe+00 0.00e+00 0.00e+00
Tu-156 0.00e+00 0.00e+00 0.00e+00 0.00+00 0.00e+00 0.00O+00 0.00e+00

zu-155 O.O0e+OO O.O0o+OO O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO
Eu-156 O.O0e+OO O.O0a+OO O.O0e+OO O.O0e+OO O.O0e+OO 0.00e+00 O.O0e+OO
Tb-160 O.O0e+OO O.O0o+OO O.00s+00 O.O0e+OO 0.00e+00 o.OOe+oo o.Oooeoo

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclideo except H-3, which is in units of mrem/yr per uCi/cubic metor.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

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

Nuclide Organ Dos, Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Ho-166M 0.000+00 0.000+00 0.00+00 0.OOe+00 0.00+00 0.00e+00 0.OOe+00
W-1S1 0.006+00 0.00+00 0.OOe+00 0.00+00 0.00-+00 0.OO+00 0.004e+00
W-185 O.0oo+OO 0.00e+Oo 0.00+0O O.00e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

W-187 0.00+00 0.00e+00 0.00e+00 0.OOe+OO 0.00+00 0.00e+00 0.004+00
Pb-210 0.00e+OO 0.00e+00 0.00e+00 0.OOe+O0 0.00e+00 0.00e+00 0.OOe+00
Bi-210 0.00+00 0.OOe+00 0.00.+00 0.00e+00 0.00e+00 0.00+00 0.00+00

Po-210 0.00.400 O.OOe+OO O.OOe+OO 0.000400 0.00e+00 O.O0e+O0 O.OOe+OO
Pa-223 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00

Ra-223 0.00e+00 0.00e9-00 0.000400 0.00a+00 0.00e400 0.000+00 0.00e+00
Ra-224 0.00.+00 0.OOe+00 D.00e+00 0.OOe+00 0.00e+00 0.OOe+00 O.OOe+OO

_______________________________________________________________________________

Ra-225 0.00e+00 0.00.+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00+00
Ra-226 0.004e+00 o.OOe00 o.0Oe+OO O.OOe+OO O.00e+00 0.00e+0O 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.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00.eOO 0.OOe+00
Ac-227 0.00e+00 0.00e+O 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00
Th-227 0.00+00 0.00e+00 0.00.e+00 0.OOe+00 0.00e+00 0.000+00 0.00e+00

_______________________________________________________________________________

Th-228 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.00.Q00 0.00+00 0.00.400

Fa-229 0.00.+00 O.OOe+OO 0.00o+00 O.OOe+OO O.OOe+OO 0.OOe+00 O.OOe+OO
Th-232 0.00.400 0.00e*00 0.00e+00 0.00e400 0.00.400 0.00e400 0.006+00

Th-230 0.OOe+OO 0.00e+00 0.00+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00
_______________________________________________________________________________

Sh-232 0.00e+00 0.00e+00 O.Oe+00 0.004a+O 0.00e+00 0.00e+00 0.00e+00
Th-234 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+OO 0.00e+00
Pa-231 0.OOe+00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00

____________________________--________________________________________________-

Pa-233 0.OOe+00 0.00e+00 0.00.e+00 0.00e+00 0.OOe00 0.OOe+00 0.00e+00
U-232 O.Oo+OO O.O0e tOD O.O0e+OO -0.0O0e+OO O.O0e+OO O.O0e+OO 0.0O0e+OO
U-233 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00

_______________________________________________________________________________

U-235 0.OOe+00 0.00e+00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 0.00+00
U-236 O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO C.O0e+OO O.O0e+OO

______________________________________________________________________________

U-237 O.O0e+OO 0.00.+00 0.00e+00 0.00e+00 0.00e+00 O.O0e+OO O.O0e+OO
U-238 O.O0o+OO O.O0e+OO 0.00e+00 O.O0e+OO O.O0e+OO O.O0e+OO O.O0e+OO
Np-237 O.O0e+OO O.O0e+OO 0.00o+00 O.O0c+OO O.O0e+OO O.O0e+OO O.C0e+OO

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclidea except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LEAFY VEGETABLE PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

Ri factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Leafy/Produce Vegetation Pathway R1

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 O.00O+00 0.00O+00 0.00O+00 0.00e+00 0.00e+0O 0.00+00 0.00+00
Np-239 0.00-+00 0.00e+00 O.00e+00 0.00e400 0.00e+00. 0.00*O00 0.00e+00
Pu-23S 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

_______________________________________________________________________________

Pu-239 0.00+00 0.00e+00 O.00e+0 0.000+00 0.00e+00 0.00e+00 0.00.e00
Pu-240 0.00e+00 0.00-+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 0.00.400 0.00e+00 0.00e+00 0.00e+00 0.00*+00 0.00e400
Pu-244 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00a+00 0.00e+00 0.00e+00
Am-241 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

__________ ._0______ 0._________ ._____00___________________________e____ 0.00___00
Am-242n 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O.OOe+00 0.00e*00
Am-243 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e*00 0.OOR+00
Ca-242 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Cm-243 0.00e400 0.00e+00 0.O0e+00 0.00-+00 0.00e+00 0.00e.00 0.00e+00
Cm-244 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cm-245 0.00e+00 0.008+00 0.000+00 O.O0e+00 O.O0e+00 0.00a+00 0.00e+00

_______________________________________________________________________________

Cm-246 0.00e+00 0.00e+00 0.0Ce+O0 0.00e+00 0.00e+00 O.00e+00 0.00e+00
Cm-247 0.00e+0D 0.00e+00 0.00etO0 0.00c+00 O.O0e+00 O.O0e'+OO O.O0e+OO
Cm-24S 0.00e+00 0.00+e00 0.000+00 0.00c+00 0.00e+00 0.00e+00 0.00e+00

Cf-252 0.00e+00 0.00.+00 0.00e+00 0.00e+00 0.00.+00 0.000+00 0.00e+00

Convesilon 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 uCil/cubic meter.
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GOArT MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

1-3 0.OOe+O0 8.66e+02 8.08e+02 8.88a+02 0.98e+02 8.88e+02 8.80e+02
8O-10 2.95e+05 4.55e+04 7.36e+03 0.00+00 .3.4e+404 0.00e+00 2.49eo06
C-14 2.63e+08 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07

________________-_-____________________________________________________________

N-13 0.00.4.00 0.00+00 0.00e+OO 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00
F-i8 5.58e-04 0.00+00 6.19e-05 0.00e+00 0.00+00 0.00.e+00 1.65e-05
Na-22 6.35e.08 6.35e+08 6.35e+08 6.35e+08 6.35e+08 6.35e+08 6.35e+08

Na-24 2.93e+05 2.93e+05 2.93e+05 2.93e+05 2.93e+05 2.93e+05 2.93e+05
P-32 2.05e+10 1.28e+09 7.93e+08 0.OOe+OO 0.OOe+00 0.00e+00 2.31e+09
Ca-41 1.37e+09 0.00e+00 1.48e908 0.OOe+00 0.00e+00 0.00e+OO .37e+06

_______________________________________________________________________________

Sc-46 2.15e+01 4.18e+01 1.22e+01 0.00e+00 3.90et01 0.00e+00 2.040+05
Cr-Si 0.00e+00 0.00e+00 3.43a+03 2.05e+03 7.55e+02 4.S5e+03 8.62e+05
Mn-54 0.000+00 1.01e+06 1.93e+05 0.OOe+00 3.00e+05 0.00e+00 3.09e+06

_______________________________________________________________________________

Hn-56 0.00e+00 4.98a-04 8.84e-05 0.00e+00 6.33e-04 0.00e+00 1.59e-02
Fe-55 3.26e+05 2.26e+05 5.26e+04 0.000+00 0.00e+00 1.26e+05 1.29c+05
Fe-59 3.86.+05 9.07e+05 3.49e+05 0.00e+00 0.OOe+00 2.54.+05 3.02e+06

_______________________________________________________________________________

Co-57 0.OOe+00 1.54e+05 2.55e+05 0.00+00 0.00e+00 0.00e+00 3.89e+06
Co-58 0.00+00 5.66.4.05 1.27e+06 0.00.+00 O.OOe+00 0.00e+00 1.15e+07
Co-60 0.00e+00 1.97e+06 4.34e+06 0.00+00 0.00e+00 0.OOc+OO 3.70e+07

_______________________________________________________________________________

Ni-59 6.06e+07 2.08e+07 l.01e+07 0.00e+00 0.00e+OO 0.OOe+00 4.29e+06
N1-63 8.070+09 5.60e+07 2.71e+07 0.00e+00 0.00e+00 0.00e+00 1.17e+07
N1-65 4.51e-02 5.86e-03 2.67e-03 0.00e+00 0.00e+00 0.00.+O0 1.49o-Ol

_______________________________________________________________________________

Cu-64 0.OOe+00 2.66e+03 1.25e+03 0.00e+00 6.72e+03 0.OOe+00 2.27e+05
Zn-65 1.65e+09 5.24e+08 2.37e+08 0.00.e00 3.50e+0B 0.00&+00 3.30e+08
Zn-69 2.62e-13 5.00e-13 3.48e-14 0.00e+00 3.25e-13 0.00.+00 7.52e-14

_______________________________________________________________________________

Zn-69M 2.19e+04 5.22e+04 4.78e+03 0.OOe+00 3.16e+04 0.00e+00 3.19e+06
Se-79 0.00e+00 1.10e+08 1.83e+07 0.00o+00 1.9Oe+8 0. OOe+O0 2.25et07
Br-82 0.00e+00 0.00e+00 3.88e+06 0.00e+00 0.00e+00 0.OOe+00 4.44.+06

Br-83 O.OOe+00 0.00e+00 1.18e-02 0.00e00 0.00.e+00 0.00e+00 1.71e-02
Br-S4 0.00e+00 0.00e+00 2.08e-24 0.006+00 0.00e+00 0.OOe+00 1.63e-29
Br-OS 0.00..00 0.00c+00 0.00e+00 0.OOe+O00 0.00e+00 0.OOe+00 0.OOe+00

Conversion factors are in units of square meter-mrem/yr per uCI/sec ror all
nuclides except X-3, which is in units of mrom/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, R

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

Nuclido Organ Doze Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 3.11e+08 1.45e+08 0.OOe+00 0.OOe+O0 0.00e+00 6.14e+07
Rb-87 0.00+00 3.42e+08 1.19e+08 0.00+00 0.004e+OO 0.00+00 1.60e+07
Rb-BG 0.00+00 0.000+00 0.00+00 0.00e+00 0.00.400 0.00.400 0.00.400

_______________________________________________________________________________

Rb-89 0.00.+00 0.0Oe+00 0.000e00 0.OOe+00 0.00e400 0.OOe+00 0.00e+OO
Sr-89 3.05+09 O.CO+00 8.74e407 0.00e+00 0.OOe+00 0.00e+00 4.89e+08
Sr-90 1.13.+11 0.00e+00 2.27e+09 0.00e+00 O.00e+00 0.00e+00 2.84e+09

____________-__________________________________________________________________

Sr-91 6.10e+04 0.OO0e+0 2.46e+03 0.00+00 O.0.e+00 0.00e+00 2.90e+05
Sr-92 1.04e+00 0.OOe+00 4.50e-02 0.00e+00 0.00e+00 0.00e+00 2.06e+01
Y-90 8.51e+00 0.000+00 2.Ze-01 0.000+00 0.00.e00 0.00e+00 9.02e+04

_________________-_____________________________________________________________

Y-91 1.030+03 0.00e+00 2.76.+01 0.00e+00 0.000+00 0.00e+00 5.67e+05
Y-91M 7.52e-21 0.00e+00 2.91*-22 0.00+00 0.00es00 0.OOe+0O 2.21e-20
Y-92 6.77e-06 0.000+00 l.9Be-07 0.00O+00 0.00e+00 0.00e+00 1.19e-01

_______________________________________________________________________________

Y-93 2.69e-02 0.00e+00 7.43e-04 0.00.+00 0.OOe+00 0.00e+00 8.53e+02
Zr-93 1.94e+02 1.09e+01 5.05e+00 0.00e+00 4.119+01 0.OOe+00 1.13e+04
Zr-95 1.13e+02 3.63-+01 2.46e+01 0.00.+00 5.70e+01 0.00e+00 1.15u405

_______________________________________________________________________________

Zr-97 5.21e-02 1.05e-02 4.81e-03 0.OOe+00 1.59e-02 0.Oe+00 3.26e+03
Nb-93m 5.899+04 1.92-+04 4.74.+03 0.00e00 2.21e+04 0.004+00 8.88e+06
Nb-95 9.91e+03 5.51e+03 2.96e+03 0.OOe+OO 5.45e.03 0.O0e+00 3.34e+07

_______________________________________________________________________________

Nb-97 7.89e-13 2.00e-13 7.29e-14 0.00e+00 2.33e-13 0.OOe+00 7.37e-10
Mo-93 0.00-+00 5.22e+07 1.41e006 0.00e+00 1.48e+07 0.00e+00 8.49e+06
Mo-99 0.OOe+00 2.97e+06 5.66e+05 0.00e+00 6.73e+OG 0.00o+00 6.89e+06

Tc-101 0.00+00 0.00o+00 0.00e+00 0.OOe+OO 0.008e00 0.OOe+00 0.OOe+00
Tc-99 2.90.+06 4.31e+06 1.16e+06 0.00e+00 5.43e+07 3.66e+05 1.41e+08
7c-99m 4.01.-01 1.13e+00 1.44e+01 0.OOe+00 1.72e+01 5.55e-01 6.71e.02

Ru-103 1.22e+02 0.00e+00 5.26-+01 0.00e+00 4.66e+02 0.00e+00 1.43e+04
Ru-105 1.04.-ad 0.00e+00 4.09.-OS 0.00e+00 1.34e-03 0.OOe+00 6.34e-02
Ru-106 2.45e+03 0.00e+00 3.10e+02 0.004+00 4.73e03 0.00e+00 1.58e+05

Rh-105 4.15.+04 3.04e+04 2.00e+04 0.00.+00 1.29e.05 0.00e+00 4.84e+06
Pd-107 0.00e+00 1.36e+06 8.72e+04 0.00e+00 1.22e+07 0.00e400 8.45e+06
Pd-109 0.00e+00 5.39e+03 1.22.+03 0.OOe+00 3.08e+04 0.OOe+00 5.97.s05

Conversion factors are in units of square meter-mrem/yr per uCi/sac for all
nuclidee 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.
Waterford Steam Electric Station
Pathway : Gaseous Release Goat's Ml1k Pathway Ri

Nuclide Organ Dose Converalon Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-lO1m 6.99e+06 6.460+06 3.84e+06 0.00e+00 1.27e+07 O.00e+00 2.64e+09
Ag-ill 7.77e+05 3.25e+05 1.62e+05 0.00O+00 1.05e+06 0.00e+00 5.96e.08
Cd-113m 0.OOe+00 3.53e+05 1.13e+04 0.00e+00 3.889+05 0.OOe+00 2.84e+06

_______________________________________________________________________________

Cd-115Sm O.00e+00 1.51.405 4.82e+03 0.00e+00 1.20e+05 0.00e400 6.36e+06
Sn-123 6.43e+07 l.07e+06 1.579+06 9.06e+05 0.00+00 0.OOe+00 1.31e+08
Sn-125 6.91.+06 1.37e+05 3.09et05 1.14e+05 0.00e400 0.00e+00 8.50e+07

_______________________________________________________________________________

Sn-126 1.96e+08 3.87e+06 5.56e+06 1.14e+06 0.OOe+00 0.00e+00 5.63e.07
Sb-124 3.09e+06 5.S3.+04 1.22e+06 7.490403 0.00e+00 2.40e+06 8.77e+07
Sb-125 2.45.+06 2.74e404 5.84e+05 2.49e+03 0.00e+00 1.89e+06 2.70e+07

_______________________________________________________________________________

Sb-126 6.75e+05 1.37e+04 2.44e+05 4.13e+03 0.004+00 4.14e+05 5.529+07
8b-127 5.440+04 1.l9e+03 2.09e+04 6.54e+02 0.OOe+00 3.23e+04 1.24e+07
T.-125m 1.95.+06 7.08e+05 2.62e+05 5.8Ee+0S 7.95e+06 0.00e+00 7.80e+06

_______________________________________________________________________________

To-127 7.97e+01 2.82e+01 1.70e+01 5.83e+01 3.20e+02 0.00+400 6.21e+03
Te-127m 5.49e+06 1.96e+06 6.69e+05 1.40e+06 2.23e+07 0.00e+00 1.84e.07
TS-129 3.50e-11 1.32e-11 8.53e-12 2.69e-li 1.47e-10 0.00e+00 2.64e-11

_______________________________________________________________________________

To-129m. 7.22e+06 2.69e+06 1.14e+06 2.48e+06 3.02e+07 0.00e+00 3.64e+07
Te-131 4.74e-34 1.98e-34 1.50e-34 3.90e-34 2.080-33 0.004+00 6.72e-35
Te-131m 4.34e+04 2.12e+04 1.77e+04 3.36e+04 2.15e+05 0.00e+00 2.11e+06

_______________________________________________________________________________

Te-132 2.88e.05 1.86e+05 1.75e405 2.06.+05 1.80c+06 0.00e+00 8.82e+06
Te-133m 2.63e-14 1.54e-14 1.48e-14 2.23e-14 1.52e-13 0.OOe+00 5.28e-15
Te-134 1.13e-19 7.39e-20 4.53e-20 9.86e-20 7.14e-19 0.00e+00 1.25e-22

_________________ -------------------------------------------------------------

1-129 9.10e+07 7.92e+07 2.56e+08 2.01e+11 1.68e+08 0.00e+00 1.24e+07
1-130 5.06C+04 1.49e+05 5.89e+04 1.26e+07 2.33e+05 O.OOe+00 1.28e+05
1-131 3.553.07 5.08e+07 2.91e+07 1.67e+10 8.71e+07 0.00e+00 1.34e+07

1-132 2.00e-02 5.36e-02 1.88e-02 1.88e+00 9.54e-02 0.00.e00 1.01e-02
1-133 4.65e+05 8.09.405 2.47e+05 1.19e+08 1.41e+06 0.00e+00 7.27e+05
1-134 2.S3e-13 6.87e-13 2.46e-13 l.l9e-11 1.09e-12 0.OOe+00 5.99e-16

I-135 1.55e+03 4.06e+03 1.50e+03 2.6Be+05 6.51e+03 0.00e+00 4.58e+03
Cs-134 1.70e+10 4.03e+10 3.30e+10 0.00e+00 1.31e+10 4.33e+09 7.06e+0B
CJ-134m 5.20.-01 1.11e+00 5.68e-01 0.00Ce00 6.02e-01 9.49e-02 3.92e-01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclide3 except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

R1 factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathay : 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 5.01e+09 2.22e+09 0.00+00 1.89e+09 5.68e+08 1.17e+08
Ce-136 7.90e+00 3.12e+09 2.24e+09 0.00e+00 1.73e+09 2.38e+08 3.54e+0O
Cs-137 2.21e+10 3.03e+10 1.98e+10 0.00+OO 1.03e+10 3.42e+09 5.86e+08

Ca-138 Z.91e-Z3 5.76-23 2.85e-23 O.OOe+OO *.23e-23 4.1Ee-21 2.46e-20
C.-139 0.OOe+OO 0.OOe+00 O.OOe4OO 0.OOe+00 0.OOe+00 0.OOe+00 0.00e+00
Ba-139 5.45e-09 3.08e-12 1.60e-10 0.00e+00 3.63e-12 2.20e-12 9.67.-09

_______________________________________________________________________________

Ba-140 3.23e+06 4.05e+03 2.11e+05 0.00e+00 1.38e+03 2.32e+03 6.64e+06
Ba-141 0.OOe+OO 0.00e+00 0.00e+00 0.000+00 0.00+00 0.00e+00 0.OOe+00
Da-142 0.000+00 0.00+00 0.00e+00 0.00e+00 0.00+00 0.00+00 0.00+00

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

La-140 5.42e-Ol 2.73e-O0 7.22e-02 0.00e+00 0.00e+00 0.006+00 2.00e+04
La-141 3.60e-06 1.12e-06 1.830-07 0.00e+00 0.OOe+00 0.00e+00 1.33e-01
La-142 2.28e-12 1.04e-12 2.59e-13 0.00e+00 0.OOe+00 0.00e+00 7.58e-09

_______________________________________________________________________________

Ce-141 5.91e+02 3.93e+02 4.46e+Ol 0.00e+00 1.83e+02 0.OOe+00 1.50e+06
Co-143 4.99e+00 3.69e+03 4.09e-01 0.00e+00 1.63e+00 0.OOe+00 1.380+05
Co-144 4.29.+04 1.79e+04 2.30e+03 0.000+00 1.06e404 0.00e+00 1.45e+07

_______________________________________________________________________________

Pr-143 1.89e+01 7.60e+00 9.39e-01 0.00e+00 4.39e+00 0.00e+00 8.30e.04
Pr-144 0.00e+00 0.00+00 0.00e+00 0.OOe+00 0.OOe+00 0.009+00 0.000+00
Nd-147 1.13e+01 1.31e+01 7.81.-1 0.OOe+OO 7.63e+00 0.OOe+00 6.27e+04

_______________________________________________________________________________

PQ-147 3.44e402 3.24e+01 1.31e+01 0.00e+00 6.11e+01 0.OOe+00 4.08e+04
Pn-149 7.12e+00 1.18e+00 5.95e-01 0.OOe+00 2.23e+00 0.OOe+00 9.28e+04
Pm-148= 1.03eO+02 2.66e+01 2.04e+01 0.OOe+00 4.02e+01 0.GOe+00 2.26e.05

_______________________________________________________________________________

Pm-149 5.13e-01 7.26e-02 2.96e-02 0.00e+00 1.37e-01 0.00e+00 1.36e+04
PM-151 7.76e-02 1.30e-02 6.58e-C3 0.00e+00 2.33e-02 0.OOe+OO 3.58e+03
SM-151 3.20e+02 5.52e+01 1.32e+01 0.00+00 6.16e+01 0.OOe+00 2.43e404

Sm-153 2.39--01 1.99e-0l 1.45e-02 0.OOe+00 6.43e-02 0.OOe+00 7.10e+03
Eu-152 9.01e+02 2.05e+02 1.80e+02 0.00e+00 1.27e+03 0.OOe+00 3.18e+05
Eu-154 2.85e+03 3.500+02 2.49e+02 0.00e+00 1.68e+03 0.00e+00 2.54o+05

Eu-155 3.90e+02 5.53e+01 3.57e+01 0.00e+00 2.55*+02 0.00e+00 4.35e+04
Eu-156 3.02e+01 2.34e.01 3.77e+00 0.00e+00 1.56e+01 0.00e+00 1.60e+05
Sb-lCO 1.79e+02 0.00e+00 2.23e+01 0.OOe+00 7.39e+01 0.00e+00 1.65e+05

Conversion factors are in units of square meter-mrom/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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GOAT9 MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RJ

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166m 1.25e403 3.919+02 2.97O+02 0.00e+00 5.04e+02 0.00e+00 1.19e+05
W-181 4.07e+03 1.33e+03 1.42e+02 0.00e+00 0.00e+00 0.00e+00 1.51e+05
W-185 1.55e+05 5.le+04 5.45e+03 0.00e+00 0.00e+00 0.000+00 5.99e406

_______________________________________________________________________________

W-197 7.83e+02 6.54e+02 2.29e+02 0.00e+00 0.00e+00 0.00e+00 2.14e+05
Pb-210 8.78e+09 2.51e+09 3.12e+08 0.00e+00 7.06.+09 0.00e+00 1.29e+06
Ui-210 4.27e+04 2.95e+05 2.45e+04 0.00e+00 3.55e+06 0.00e+00 4.40oe+06

_________-___________________________________________-________________________

Po-210 8.90e+07 1.89e+09 2.15e+07 0.00e+00 6.30e+08 O.00e+00 l.59e407
Ra-223 1.47.+10 2.26O+07 2.93e+09 0.00e+00 6.40o+09 0.00e+00 9.46c+08
Ra-224 1.70e+09 4.lle+06 3.40e+0B 0.00e+00 1.16e+08 0.00e.00 3.58.+00

_______________________________________________________________________________

Ra-225 2.28e+10 2.70e+07 4.55e+09 0.00e+00 7.67e+08 0.00e+00 1.06e+09
Ra-226 2.24e+12 4.26e+07 1.63eil2 0.00e+00 1.Zle+09 0.00e+00 2.46e+09
Ra-228 8.25e+ll 2.30e+07 8.91e+11 0.00e+00 6.50e+08 0.00e+00 4.15e+08

_______________________________________________________________________________

Ac-225 7.40e+03 1.02e+04 4.98e+02 0.00e+00 1.1be+03 0.00e+00 6.85e+05
Ac-227 8.65e+06 1.15e+06 5.14e+05 0.00e+00 3.70e+05 0.00ot00 3.79e+05
Th-227 3.36e;04 6.07e+02 9.67e+02 0.00e+00 3.45e+03 0.00.+00 1.32c+06

_______________________________________________________________________________

Th-228 2.25e406 3.81e+04 7.62e+04 0.00e+00 2.12e+05 0.000+00 2.55e406
Th-229 6.31-+07 1:80e+06 1.04e+06 0.00e+00 8.72e+06 0.00e400 3.62e+05
Th-230 9.55e+06 5.43e+05 2.64e+05 0.00eO00 2.62e+06 0.00e+00 2.79e+05

…____________________-________________________________________________________
Th-232 1.07e+07 4.64e+05 6.96e+03 0.00e+00 2.24e+06 0.00e+00 2.37e+05
Th-234 2.22e+02 1.30e+01 6.40e+00 0.00e+00 7.39.+01 0.00e+00 3.13e+05
Pa-231 1.90e407 7.14e+05 7.33e+05 0.00e+00 4.01e+06 0.004+00 3.32.+05

Pa-233 1.53e.01 3.09e+00 2.66e.00 0.006+00 1.16e+01 0.00e+0D 4.78e+04
U-232 1.91e+09 0.00.+00 1.37et08 0.OOo+0D 2.07e+08 0.OOe+OD 3.14e+07
U-233 4.04e+08 0.00.+00 2.45e+07 0.00e+00 9.41e+07 0.00e+00 2.91e+07

_______________________________________________________________________________

u-234 3.8S.+0S 0.OOe+oo 2.40e+01 0.00e+00 9.23e+07 0.O0e+00 2.85e+07
U-235 3.71.+08 0.00e+00 2.25e+07 0.00e+00 8.67e+07 0.00e+00 3.62e+07
U-236 3.71e+08 0.00e+00 2.30e+07 0.00e+00 8.86e+07 0.00O+00 2.67.407

_______________________________________________________________________________

U-237 6.78e+03 0.00e+00 1.81e+03 0.00e+00 2.79e404 0.00,+00 2.38e+06
U-238 3.56e+0Q 0.00.+00 2.11e+07 0.00e+00 8.11e+07 0.00e+00 2.55e+07
Np-237 5.e4e+06 4.15e+05 2.57e+05 0.00e+00 l.91e+06 0.00e+00 3.68e.05

Conversion factors are in units of square meter-nrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrom/yr per uCi/cubic moter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bons Liver T. Body Thyroid Kidney Lung GI-LLT

Np-238 4.34e+00 1.17e-01 6.75e-02 0.00e+00 3.96e-01 0.00e+00 1.09.+04
Np-239 4.41e-01 4.34e-02 2.39e-02 0.00e+00 1.35e-Ol 0.00e+00 8.09e+03
Pu-238 1.17e+06 1.48e405 3.17.+04 0.00e+00 1.36e+05 0.OOe+00 1.35e+05

__________ _--__________________________________________________________________

Pu-239 1.34e+06 1.62e+05 3.54e+04 0.00e+00 1.50e+05 0.00e+00 1.24o+05
Pu-240 1.34e+06 1.61e+05 3.54e+04 0.00+00 1.50e+05 0.00e+00 1.26e+05
Pu-241 2.90e+04 1.38e+03 6.14e+02 0.00e+00 2.93e+03 0.00.e00 2.59e+03

_______________________________________________________________________________

Fu-242 1.25e+06 1.56e+05 3.41e+04 0.00e+00 1.45e+05 0.00+00 1.21e+05
Pu-244 1.45e+06 1.78e+05 3.91e+04 0.00O+00 1.66e+05 0.00o+00 1.90e+05
Am-241 3.47e+06 3.24e+06 2.48.405 0.OOe+00 1.87e+06 0.OO0e+0 3.412+05

_______________________________________________________________________________

Am-242m 3.53e+06 3.07e+06 2.52e+05 0.00a400 1.08e+06 0.00e+00 4.33e+05
Am-243 3.50.+06 3.20e+06 2.46e+05 0.00e+00 1.85e+06 0.00e+00 4.03e+05
Cm-242 8.72e+04 9.27e+04 5.80e+03 0.00e+00 2.63e+04 0.00e+00 3.35e+05

Cm-243 2.77e+06 2.54e+06 1.74e+05 0.00e+00 8.10e+05 0.OOe+00 3.62e+05
Cm-244 2.lle+06 1.9Se+06 1.33e+05 0.00+00 6.20e+05 O.OOe4OO 3.49e+05
Cm-245 4.35e+06 3.79e+06 2.67e+05 0.00e+00 1.25e+06 0.00.+00 3.26e+05

Cm-246 4.31e+06 3.78e+06 2.67e+05 0.00e+00 1.24e+06 0.00e+00 3.20e+05
Cm-247 4.21eO06 3.73e+06 2.63e+05 0.00e+00 1.22e+06 0.00e+O 4.21e+05
Cm-240 3.50e+07 3.07e+07 2.17e+06 0.00e+00 1.01e+07 0.OOe+00 6.S2e+06

Cf-252 1.19e+06 0.00e+00 2.87e+04 0.OO4+00 0.00e+00 0.00e+00 1.31e+06

Conversion factors are in units of square meter-aren/yr per uCi/sec for all
nuclides except H-3, which is in units of mram/yr per uCi/cubic meter.
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i
II GOATs MILK PATHWAY DOSE FACTORS DUE TO

RADIONUCLIDES OTHER THAN NOBLE GASES, RI

R1 factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

gone Liver T. Body Thyroid Kidney Lung GI-LLI

R-3 O.00e+OO 1.16e+03 1.16e+03 1.16e+03 1.16e+03 1.16e+03 1.16e+03
Be-lo 5.36e+05 8.30e+04 1.35e+04 0.00e+00 6.34e+04 O.OOe+00 3.40e+06
C-14 4.86e+08 9.72e+07 9.72e+07 9.72e+07 9.72e+07 9.72e+07 9.72e+07

_______________________________________________________________________________

V-13 0.00+00 0.00e+00 D.00e+00 0.00e+OO 0.00-+00 O.OOe+00 0.00+00
F-18 9.97e-04 D.OOe+00 1.09e-04 0.00e+00 0.00e+00 0.OOe+00 8.97.-05
Na-22 1.10+09 l.lOe+09 1.10e+09 1.10e409 1.10e+09 1.10e+09 l.lOe+09

Na-24 5.12e+05 5.12e+05 5.12e+05 5.12e+05 5.12e+05 5.12e+05 5.12e+05
P-32 3.79e+10 2.35o+09 1.47e+09 0.00e+00 0.00e+00 0.00.+00 3.18e+09
Ca-41 1.89e+09 0.00e+00 2.04e+08 0.00e+00 0.00e+O0 0.00e+00 1.87e+06

_______________________________________________________________________________

Sc-46 3.65e+01 7.11e+01 2.11a+01 0.00.0oo 6.8lo0tl 0.OOe+OO 2.42e"05
Cr-Si 0.OOe+OO 0.OOe+00 5.99e+03 3.33e+03 1.31e+03 8.55e+03 1.01e+06
Mn-54 0.004+00 1.68e+06 3.34e+05 0.OOe+00 5.02e+05 0.OOe+00 3.45e+06

_______________________________________________________________________________

Mn-56 0.OOe+00 8.83e-04 1.57e-04 0.OOe+00 1.12e-03 0.00e+00 5.81e-02
Fe-55 5.79e+05 4.10e+05 9.57e+04 0.00e+00 0.00e+OO 2.60e+05 1.73o+05
ro-59 6.74e405 1.57e+06 6.07e+05 0.00e+OO 0.00e+00 4.96e+05 3.72e+06

,_______________________________________________________________________________

Co-57 0.00e+00 2.69e+05 4.52e+05 0.00.+00 0.00+00 0.00e+00 5.03e+06
Co-58 0.OOe+00 9.52e+05 2.19e+06 0.00e+00 0.00e+00 0.00.e00 1.31e+07
Co-60 0.00e+00 3.34e+06 7.51.e06 0.00e+00 0.00e+00 0.00e+00 4.34e+07

Ni-59 1.06e+08 3.74et07 1.80e+07 0.00+00 0.00e+00 0.OOe+00 5.86e+06
Ni-63 1.42e+09 1.000+08 4.81e+07 0.00e+00 0.00e+00 0.00e+00 1.59e+07
N1-65 8.25o-02 1.05e-02 4.80e-03 0.00e+00 0.00+00 0.OOe+00 5.72e-01

Cu-64 0.00+00 4.75e+03 2.23e+03 0.00.+00 1.20e+04 0.00e+00 3.68ee05
Zn-65 2.53e+08 8.78e+08 4.09e+08 0.00e+00 5.62.+09 0.OOe+00 3.72e+08
Zn-69 4.82e-13 9.18e-13 6.42e-14 0.OOe+00 6.00e-13 0.00.e00 1.69&-12

______________-_______________-______________________________________________--

Zn-69m 3.96e+04 9.35.+04 8.57e+03 0.00e+00 5.68e+04 0.00e+OO 5.14e+06
S-79 0.OOe+00 2.01e+08 3.38e+07 0.00e+00 3.50e.09 0.00e+00 3.07e+07
Br-82 0.00.e00 0.00e+00 6.73e+06 0.OOe+00 0.OOe+00 0.00e+00 0.OOe+00

Br-83 0.00e+00 0.00e+00 2.19e-02 0.OOe+00 0.OOe+00 0.00et00 0.UOe+00
Br-84 0.00+00 0.00.e+00 3.71e-24 0.00.+00 0.00e+00 0.00e+00 0.OOe+00
Br-95 0.00+00 0.OOe+00 0.00e+00 0.00.00e+ 0.OOe+00 0.OOe+00 0.00e+00

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

Ri factors for Teen aqe group by nuclide.
Waterford 8team Electric Station
Pathway : Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Luna GI-LL1

Rb-86 O.OOe+00 5.67e408 2.67.+08 O.O0e00 0.00.-00 0.00e+00 8.40e+07
Rb-87 0.00+00 6.280+08 2.19e+08 0.00e+00 0.00e+00 O.OOe+00 2.19e+07
Rb-US 0.00+00 0.00e+00 0.00e+00 0.00e+00 0.00+400 0.00+00 0.00.+00

______________________________________________________________________________

Rb-89 0.OOe+00 0.000e+O 0.OOe+00 0.00e+00 0.00e+00 0.00.e00 0.00e+00
Sr-89 5.62e+09 0.00e+00 1.6le+08 o.o00+00 0.00o+00 0.00e+00 6.69e+08
Sr-90 1.710+11 0.00e+00 3.41e+09 0.00e+OO 0.00.e00 0.00e+00 3.90e+09

Sr-91 1.12e+05 0.00+00 4.460+03 0.00+00 0.OOe+00 0.OOe+00 5.08e+05
Sr-92 1.90o+00 0.00+OO 8.1le-02 0.00e+00 0.OOe+00 0.00e+00 4.85e+01
Y-90 1.56e+01 0.OOo+00 4.21e-01 0.00e+00 0.00e+00 0.00e+00 1.29e+05

_______________________________________________________________________________

Y-91 1.90e+03 0.00+00 5.08e+01 O.Oe+O 0.00e+00 0.OOe400 7.77e+05
Y-91m 1.38e-20 0.OOe+00 5.26e-22 0.00+00 0.00e+OO 0.00e+00 6.509-19
Y-92 1.25e-05 0.00e+00 3.62e-07 0.OOe+00 0.OOe+00 0.OOe+00 3.43e-01

_______________________________________________________________________________

Y-93 4.96e-02 0.00e+00 1.36--03 0.00.1OO 0.00+00 0.00e+00 1.52e+03
Zr-93 3.31e+02 1.63e+01 8.91e+00 0.00e+00 5.77e+01 0.00.e00 1.54e+04
Zr-95 l.98e+02 6.25e+01 4.30e+01 0.00e+00 9.18e+01 0.OOe+00 1.44e+05
----------------- V------------*-------------------------------------------------

Zr-97 9.49e-02 1.B8e-02 8.64e-03 0.00e+00 2.84e-02 0.00e+00 5.08e.03
Nb-93m 1.03e+05 3.37e+04 8.44.403 O.OOe4OO 3.94e.04 0.OOe+00 1.21e+07
Nb-95 1.69e+04 9.370+03 5.16e+03 0.00e+00 9.08e+03 0.00e+00 4.01e+07

Nb-97 1.44e-12 3.57e-13 1.30e-13 0.OOe+00 4.18e-13 0.OOo+00 8.53e-09
Mo-93 0.00.e00 9.519+07 2.60e+06 0.OOe+00 2.73e+07 0.00+00 1.16e+07
Ho-99 0.00e+00 5.37e4O6 1.02e+06 0.00e+00 1.23+07 0.04ne+00 9.62e+06

Tc-101 0.00e400 0.00.e00 0.00e+00 0.00e+00 0.00+00 0.OOe+00 O.00e+00
Tc-99 5.35e+06 7.87e+06 2.144+06 0.OOefOO 9.99e+07 8.14e+05 1.93e+08
Tc-99m 6.96e-01 1.94e+00 2.51e+01 0.00e+00 2.89e+01 1.08e+00 1.27e603

Ru-103 2.17e+02 0.004+00 9.29e+01 0.00e+00 7.66e+02 0.004+00 1.81e+04
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 7.66e+04 5.54o404 3.63e+04 0.00e+00 2.35e+05 0.00e+00 7.04e+06
Pd-107 O.Oe+00 2.49.+06 1.60e+05 0.004+00 2.25.407 0.000e00 1.16e+07
Pd-109 0.00e+00 9.87o+03 2.24e+03 0.00.+00 5.70e+04 0.00e+00 9.95e+05

Conversion factors are in units of square meter-mrem/yr per uCi/oec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOATs MILK PATHIWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

Ri factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Goat's 1ilk Pathway Ri

Nuclide Orqan Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung Gl-LLl

Ag-1r0 1.16e+07 1.090+07 6.65e+06 0.00e+00 2.08e+07 O.O0e+OO 3.07e+09
Ag-1i1 1.430+06 5.93e+05 2.98e+05 0.00+00 1.93e+06 O.00e+00 8.28e+08
Cd-113m O.OOo+00 6.46e+05 2.080+04 0.00e+OO 7.14e+05 0.00e+00 3.88e+06

_______________________________________________________________________________

Cd-115m 0.00+00 2.75e+05 8.89e+03 0.00+00 2.20.+05 0.00e+00 8.72e+06
Sn-123 1.19e+08 1.95e+06 2.88e+06 1.56e+06 0.00e+00 0.00e+00 1.79e+08
Sn-125 1.26e+07 2.50e+05 5.66e+05 1.96e+05 0.00e+00 0.00e+00 1.18e+08
_-________________________________________-___________________________________

Sn-126 3.47o+08 6.46e+06 9.87e+06 1.70e+06 0.00e+00 0.00e+00 7.720+07
Sb-124 5.51e+06 1.01e+05 2.15e.06 1.25e+04 0.OOe+00 4.81e+06 1.lle+08
Sb-125 4.38.+06 4.79e+04 1.03e+06 4.19e+03 0.00e+00 3.85.+06 3.41e+07

________________________________________________________________________--_____

Sb-126 l.ZOe+06 2.46e+04 4.33e+05 6.81e+03 0.00e+00 8.64e+05 7.13e+07
Sb-127 9.88e+04 2.11e+03 3'.73e+04 1.11e+03 0.00.eOO 6.72e+04 1.68e+07
Te-125m 3.60e+06 1.30e.06 4.B2e+05 1.0le+06 0.OOe+00 0.00e+00 1.06e.07

_--___________________________________________________________________________

To-127 1.46e+02 5.17e+01 3.14e+01 1.01e+02 5.91e+02 0.OOe+00 1.13e+04
To-127n 1.Ole+07 3.59e+06 1.20e+06 2.41e+06 4.10e+07 0.00-+00 2.52e+07
To-129 6.45e-11 2.40e-11 1.57e-11 4.61e-11 2.71e-10 0.00e+00 3.53e-10

_______________________________________________________________________________

Te-129m 1.32e+07 4.90e+06 2.09e+06 4.260+06 5.53e+07 0.OOe+00 4.96et07
Te-131 8.67e-34 3.57e-34 2.71e-34 6.68e-34 3.79e-33 0.00e+00 7.11e-35
Te-131m 7.89e+04 3.79e+04 3.16e+04 5.69e+04 3.95e+05 0.OOe+00 3.04e+06

_________________________________-___________________________________________--

Te-132 5.15e+05 3.26e+05 3.07c+05 3.44e+05 3.13e+06 0.00e+00 1.03e+07
Te-133m 4.74e-14 2.69e-14 2.62e-14 3.76e-14 2.66e-13 0.00e+00 1.09e-13
T.-134 2.01e-19 1.29e-19 1.35e-19 1.65e-19 1.23e-lB 0.00e+00 7.47e-21

1-129 1.67e+09 1.41e+08 2.35e.08 1.71e+11 2.52e+09 0.00e+00 1.64e+07
1-130 8.89e+04 2.57e+05 1.03e+05 2.10e+07 3.96e+05 0.OOe+00 1.98e+05
1-131 6.45e+07 9.03.+07 4.85e+07 2.63e+10 1.55e+08 0.00e+00 1.79e+07

_______________________________________________________________________________

1-132 3.55e-02 9.30e-02 3.34c-02 3.13e+00 1.47e-01 0.00e+00 4.05e-02
1-133 8.50e+05 1.44e+06 4.40e+05 2.01e+08 2.53-+06 0.00e+OO 1.09e+06
1-134 4.49e-13 1.19e-12 4.28a-13 1.98e-11 1.83e-12 0.OOe+00 1.57e-14

_----------------------------------------------------------__----------------_
1-135 2.75e+03 7.09e+03 2.63e+03 4.56a+05 1.12e+04 0.OOe+OO 7.85e.03
Ca-134 2.94010 6.93e+10 3.22e+10 0.00e+00 2.20e+10 8.41e+09 8.62e+08
Cs-134m 9.40e-01 1.95e+00 l.00e+00 0.OOe+00 1.08e+00 1.90e-01 1.30e+00

Conversion factors are in units of square meter-reom/yr per uCi/sec for all
nuclides except H-3, which in in units of mrem/yr per uCi/cubic meter.
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GOATS MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 9.98e+09 9.15e+09 2.14e+09 O.ODe+0O 3.49e+09 1.26e+09 1.60e+08
Ca-136 1.34e+09 5.29e+09 3.55e+09 0.00+00 2.88e+09 4.54e+08 4.26e+08
Cs-137 4.02e+10 5.34e+10 1.86e+10 0.OOe+00 1.82e+10 7.06e+09 7.60e+08

___________________________________________________--_________________________

Cs-138 5.29e-23 1.02e-22 5.08e-23 O.00e+00 7.49e-23 8.72e-24 4.61e-26
Cs-139 0.00e+00 0.00.+00 0.00+00 0.00.400 0.00+00 0.00+00 0.OOe+O0
Ba-139 l.Ole-08 7.09e-12 2.94e-10 0.00e+00 6.69e-12 4.99e-12 8.99.-OS

_______________________________________________________________________________

Ba-140 5.82e+06 7.14e.03 3.75e+05 0.00+00 2.42e+03 4.80e+03 8.98e+06
Ba-141 0.00+00 0.00+00 0.00e+00 0.00e+00 0.00.+00 0.00e+00 0.00+00
Ba-142 0.OO00+O O.OOe+00 0.00e+00 0.00+00 0.OOe+00 0.00.+00 0.00.+00

_______________________________________________________________________________

La-14O 9.73e-01 4.78e-01 1.27e-01 0.00e+00 0.00e+00 0.OOe+00 2.75o+04
La-141 6.63e-06 2.04*-06 3.36o-07 0.00+00 0.00e+00 0.00e+00 3.61e-01
La-142 4.12e-12 1.83e-12 4.56e-13 0.00e+00 0.00e+00 0.00e+00 5.57e-08

_______________________________________________________________________________

Ca-141 1.07.+03 7.12c+02 8.17e+01 0.000e00 3.35e+02 0.00e+00 2.04e+06
Ce-143 9.18e+00 6.68e+03 7.46e-01 0.OOe+00 2.99e+00 0.004+00 2.01e+05
Ce-144 7.90eo04 3.27e+04 4.24e+03 0.00e+00 l.95e+04 0.00e+00 1.99e+07

Pr-143 3.48e+01 1.39e+01 1.73e+00 0.OOe+00 8.08e+00 0.00+00 1.15a+05
Pr-144 0.OOe+OO 0.00e+00 0.00-+00 0.00*+00 0.006+00 0.OOe+00 0.006+00
Nd-147 2.17e+01 2.36e+01 1.42e+00 0.00e+00 1.39e+01 0.00e+00 8.53e+04

_______________________________________________________________________________

Pm-147 6.18e+02 5.86e+01 2.39e+01 0.00.+00 1.12e.02 0.OOe+00 5.58e+04
Pm-148 1.31e+01 2.13e+00 1.07e+00 0.OOe+00 3.84e+00 0.00e+00 1.279+05
Pm-248m 1.79a+02 4.54e+01 3.55o+01 O.00e+00 6.87e+01 O.00+00 2.86e+05

Pm-149 9.45e-01 1.33e-01 5.45o-02 0.OOet00 2.53e-0.O0e+OO 1.96e+04
PM-151 1.42e-01 2.34e-02 1.19e-02 0.00e+OO 4.Zle-02 0.00e+00 5.26e+03
SM-151 5.22e+02 1.00e+02 2.36e+01 0.OOe+00 1.lOe+02 0.00e+00 3.41e+04

Cm-153 4.39e-01 3.63e-01 2.67e-02 0.00.e00 1.19e-01 0.OOe+00 1.02e+04
Lu-152 1.46e+03 3.52c+02 3.10e+02 0.00e+00 1.63e+03 0.OOe+O0 1.29e+05
Eu-154 4.73.+03 6.10e+02 4.30e+02 0.00e+00 2.73e+03 0.00e+00 3.22c+05

______________________________--______________________________________________

Eu-155 1.02e+03 9.82e+01 6.08e+01 0.00e+00 3.94e+02 0.OOe+00 5.63e+05
Eu-156 5.46e+01 4.09.4C1 6.68e+00 0.00e+00 2.75e+01 0.00e+00 2.09e+05
Tb-160 3.186+02 0.OOe+00 3.97.+01 0.00+00 1.26e+02 0.OOe+00 2.06e+05

Converolon factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Ho-166M 2.14e+03 6.58et02 4.76e+02 0.OOe+00 9.63e+02 0.OOe+00 1.62e+05
W-181 7.53e+03 2.43e+03 2.54e+02 0.00e+00 0.00e+00 0.00e+00 2.07e+05
1-195 2.87e+05 9.46.+04 1.00e+04 0.00e+00 0.00e+OO 0.00e+00 8.17e+06

_______________________________________________________________________________

W-197 1.43.+03 1.17e+03 4.09e+02 0.OOo+00 O.OOe4OO 0.00e+00 3.16e+05
Pb-210 1.34e+10 4.03.+09 5.19e+08 0.00+00 1.27e+10 0.00e+00 1.75o+06
Bi-210 7.88e+04 5.39e+05 4.51e+04 0.00.+00 6.55e+06 0.00+00 6.16e+06

_______________________________________________________________________________

Po-210 1.64.408 3.45e+08 3.97e+07 0.OCe+00 1.16e+09 0.00e+00 2.19e+07
Ra-223 2.71e+10 4.11e+07 5.40e+09 0.00e+00 1.180+09 0.00e+00 1.30e+09
Ra-224 3.14e+09 7.50a406 6.26e+08 0.OOe+00 2.15s+09 0.00-+00 5.04.e08

________________________________--_____________________________________________

Ra-225 4.20e+10 4.93e+07 8.38e+09 0.00e+00 1.41e+09 0.00e+00 1.46e+09
Ra-226 3.08e+12 7.78e+07 2.29e+12 0.00e+00 2.22e+09 0.00e+00 3.36e+09
Ra-228 1.30e+12 4.19e+07 1.44e+12 0.00+00 1.20e+09 0.00e+00 5.68e+08

_______________________________________________________________________________

Ac-22S 1.37e+04 1.86e+04 9.16e+02 0.00e+00 2.14e+03 0.OOe+00 9.46e+05
Ac-227 1.22e+07 1.81e+06 7.29e+95 0.00+00 5.26e+05 0.OOe+00 5.18e+05
Th-227 6.19e+04 1.11-+03 1.79e+03 0.00e+00 6.35e+03 0.00e+00 1.82e+06

_______________________________________________________________________________

Th-228 3.98e+06 6.67e+04 1.35e+05 0.004+00 3.75e+05 0.00e+00 3.49e+06
Th-229 8.56e+07 2.46e+06 1.42e+06 0.OOe*00 1.19e+07 0.00+00 4.95e+05
Th-230 1.29e+07 7.36e+05 3.59e+05 0.00e+00 3.58e+06 0.00e+00 3.82e+05

_______________________________________________________________________________

Th-232 1.45e+07 6.29e+05 9.75e+03 0.00e+00 3.06e+06 0.00e+OO 3.25+05
Th-234 4.07e+02 2.39e+01 1.18e+01 0.00e+00 1.36e+02 0.00e+00 4.32.+05
Pa-231 2.58.+07 9.69e+05 1.01e+06 0.00.+00 5.44e+06 0.00.eOO 4.55e+05

_______________________________________________________________________________

Pa-233 2.760+01 5.31e+00 4.74e+00 0.004+00 2.00e+01 0.00e+00 6.06e+04
C-232 3.52e+09 0.004+00 2.52e+08 0.00+00 3.92e+08 0.00e+00 4.30e+07
U-233 7.42e+00 0.00e+00 4.51e+07 0.00e+00 1.74e+08 0.00e+00 3.98e+07

U-234 7.12e+08 0.00e+00 4.42e+07 0.00e+00 1.71e+08 0.00e+00 3.90e*07
U-235 6.82e+08 0.OOe+00 4.15e+07 0.00.+00 1.60e+08 0.00e+00 4.95e+07
U-236 6.82e+08 0.00+00 4.24.+07 0.009+00 1.63*409 0.00e+00 3.66e+07

U-237 1.25e.04 0.OOe+00 3.33e+03 0.00e+00 5.14e+04 0.OOe+00 3.31e+06
U-239 6.52e+.0 O.Oe+00 3.88e+07 0.00.+00 1.50e+08 0.00e+00 3.49e+07
Np- 2 37  1.96e+06 5.71e+05 3.50e+05 0.00e+00 2.59e+06 0.00e+00 5.03e+05

Conversion factors are in units of square meter-aren/yr per uCi/sec for all
nuclide. except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOATe MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 7.98e+00 2.140-01 1.24e-01 0.00+00 7.32e-01 0.00e+O0 1.57e+04
Np-239 8.42e-01 7.94e-02 4.Jle-02 0.OOe+00 2.49e-01 0.OOe+00 1.28e+04
Pu-238 1.60-+06 2.05e+05 4.35e+04 0.000+00 1.87e+05 0.OOe+00 1.8Se+05

Pu-239 1.83e+06 2.22e+05 4.81e+04 O.00e+00 2.05e+05 0.00e+00 1.69e+05
Pu-240 1.83e+06 2.22e+05 4.81e+04 0.OO+O00 2.05e+05 0.OOe+00 1.72e+05
Pu-241 4.18e+04 2.00e+03 8.81e+02 0.00e+00 4.08e+03 0.00e+00 3.53e+03

____--________________________________________________________________________

Pu-242 1.70e+06 2.140+05 4.64e+04 0.00e+00 1.97e+05 0.00e+00 1.660+05
Pu-244 1.98e+06 2.44e+05 5.31e+04 0.00e+00 2.26e+05 0.00e+00 2.47e405
Am-241 4.73e+06 4.46o+06 3.41e+05 0.OOe+00 2.55e+06 O.OOe+00 4.66e+05

____--________________________________________________________________________

Am-242m 4.83e+06 4.25e+06 3.47e+05 0.00e+00 2.57e+06 0.00e400 5.92e+05
Am-243 *.76e+06 4.40e+06 3.36e+05 0.00e+00 2.529+06 0.00e+O0 5.52e+05
Cm-242 1.61e+05 1.69e+05 1.07e+04 0.00e+00 4.86e+04 0.00e+00 4.59e+05

_______________________________________________________________________________

Cm-243 3.88e+06 3.60e+06 2.44e+05 0.OOe+00 1.14e+06 0.OOe+O0 4.95e+05
Cm-244 3.01e+06 2.85e+06 1.90e+05 0.00e+00 8.69e+05 0.OOe+00 4.78e+05
Cm-245 5.92e+OE 5.21e+06 3.65e+05 0.00e+O 1.71e+06 O.00e+00 4.46e+05

Cm-246 5.88e+06 5.21e+06 3.64e+05 0.00e#00 1.70e*06 0.00e+00 4.39e+05
Cm-247 5.73e+06 5.13e+06 3.59e+05 0.OOe+OO 1.68e.06 0.OOe+00 5.76e+05
Cm-248 4.76e+07 4.22e+07 2.96a+06 0.00+00 1.38e+07 0.00+00 9.27e+06

Cf-252 2.04e+06 0.004+00 4.92e+04 0.000+00 0.OOe+00 0.00e+00 1.79e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOArs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

!

RI factora for Child aae group by nuclide.
Waterford Steam Electric Station
Pathway : Gaseous Release Goat'o Mllk Pathway Ri

Nluclide Organ Done Conversion Factora

Don. Liver T. Body Thyroid Xidney Lung GI-LLI

R-3 0.00.e00 l.e3e*03 1.83e+03 1.83e+03 1.83o+03 1.83ea03 1.53e+03
Be-10 L.33e+06 1.55e+05 3.35e+04 0.00400 1.10e+05 0.00+00 2.71e+06
C-14 1.19e+09 2.390+08 2.39e+08 2.39e+0B 2.39-+08 2.39e408 2.39-+0B

_______________________________________________________________________________

N-13 0.00e+00 0.00e+00 0.00+00 0.OOe+OO 0.00e+00 0.OOe+0O 0.OOe+00
F-18 2.370-03 0.00e+00 2.35e-04 0.OOe+OO 0.00+00 0.OOe+00 6.41e-04
Na-22 2.28e+09 2.28e+09 2.28e+09 2.28e+09 2.28e+09 2.28.+09 2.28e+09

_______________________________________________________________________________

Na-24 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06
P-32 9.33e+10 4.37e+09 3.60e+09 0.00e+OO 0.00e+O 0.00+00 2.58e409
Ca-41 2.74e+09 0.00e+00 2.99.400 D.00+00 0.00e+00 0.00e+00 1.50.+06

___________________________________________________________________--__________

Sc-46 9.20e+01 1.12e+02 4.33e+01 0.OOe+00 9.940+01 0.OO0e+0 1.64e+05
Cr-51 0.00e+00 0.OOe*00. 1.22e+04 6.79e+03 1.S5e+03 1.24e+04 6.48e+05
Mn-54 0.00e+00 2.52e+06 6.70e+05 0.00+00 7.06e+05 0.00e+00 2.lle06

_______________________________________________________________________________

Mn-56 0.00.e00 1.54e-03 3.48e-04 0.000+00 1.86e-03 0.OOe+00 2.23e-01
Fe-55 1.45e+06 7.71e+05 2.39e+05 0.00e00 0.00e+00 4.36e+05 1.43e+05
Fe-59 1.56e+06 2.53e+06 1.26e+06 0.00.+00 0.00e+00 7.33eS05 2.63e+06

_______________________________________________________________________________

Co-57 0.00e+00 4.60e+05 9.32e+05 0.00e+00 0.000e00 0.00e+00 3.77a+06
Co-So 0.00e+00 1.45e+06 4.45e+06 0.OOe+00 0.00e+00 0.00e+00 8.49e+06
Co-60 0.00e+OO 5.19e+06 1.53e+07 0.00e+00 0.00e+00 0.00e+00 2.87eo07

Nl-59 2.66e+08 7.08e+07 4.51e+07 0.000+00 0.00e+00 0.OOe+00 4.70e+06
Ni-63 3.56e.09 1.90o+0E 1.21.+08 0.00+00 0.00+00 0.00e+00 1.28e.07
Nl-65 2.02--01 1.90e-02 l.lle-02 0.00.+00 0.OOe+00 0.00-+00 2.33.+00

____________________________-__________________________________________________

Cu-64 0.00+00 8.34e+03 5.04e+03 0.00e+OO 2.02e404 0.00e+00 3.92e+05
Zn-6S 4.96e.06 1.32e+09 8.22e+08 0.00e+00 8.33e+08 0.00e+00 2.32e+08
Zn-69 1.18e-12 1.71e-12 1.58e-13 0.00e+00 1.04e-12 O.0Oe+00 1.08e-10

Zn-69m 9.68e+04 1.65e405 1.95e+04 0.OOe+00 9.58e+04 0.00e+00 5.37e+06
So-79 0.000+00 3.75e+08 8.31e+07 0.00e+00 6.09e+08 0.00e+00 2.46e+07
Br-82 0.00e+OO 0.00.+00 1.39e+07 0.00*+00 0.00e+00 0.OOe+O0 0.00e+00

Br-83 0.000+00 0.00o00 5.36o-02 0.00e+00 0.OOe+00 0.00e+00 0.00e+00
Br-84 0.00-+00 0.00e+00 8.40e-24 0.00+00 0.00O+00 0.00e+00 0.00e+00
Br-85 0.OOe+00 0.000e00 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclideo Axcept H-3, which is in units of mrem/yr per uCi/cubic reter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

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

Nuclido Organ Dose Conversion Factors

Rone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.00e+00 1.05e+09 6.47e+08 0.00.+O0 O.OOe+00 0.00e+00 6.77e+07
Rb-87 0.004+00 1.17e+09 5.42e+08 0.00o+OO 0.OOe+00 0.00e+00 1.75e+07
Rb-88 0.OOe+00 0.00-+00 0.00+00 0.00e+00 O.0Oe+OO 0.00c+00 0.00+00

_______________________________________________________________________________

Rb-89 0.00e+00 0.OOe+O0 0.OOe+O0 0.00+00 0.OOe+00 O.OOe+00 0.00e+00
Sr-99 1.39-+10 0.00e+00 3.97e+08 0.000+00 0.00+00 0.OOe+02 5.38e+08
Sr-90 3.53e+11 0.00e+00 7.11e+09 0.00e+OO 0.00+00 0.00+00 3.16e+09

_______________________________________________________________________________

Sr-91 2.75e+05 0.00e+00 1.04e+04 0.00e+00 0.00+00 0.00e+00 6.07e+05
Sr-92 4.65e+00 0.00e+00 1.86e-0l 0.00+00 0.00e+00 0.00o+00 8.81e+01
Y-90 3.87e+01 0.00e+00 1.04e+00 0.OOe+00 0.OOe+00 0.OOe+00 1.10.405

_______________________________________________________________________________

Y-91 4.68e+03 0.00e+00 1.25e+02 0.OOe+00 0.00.e00 0.OOe+00 6.240+05
Y-91M 3.36e-20 0.00e+00 1.22e-21 0.00e+00 0.00e+00 0.00e+00 6.59e-17
Y-92 3.07e-OS 0.00+00 9.7Bo-07 0.0Oe+00 0.00e+00 0.OOe+00 8.87e-01

_______________________________________________________________________________

Y-93 1.22e-01 0.00e+00 3.35e-03 0.00e+00 0.OOe+00 0.00e+00 1.82e+03
Zr-93 8.249+02 3.09e+01 2.20e+01 0.00e+O l.19e+02 0.00e+00 1.17e+04
Zr-95 4.600+02 1.Ole+02 9.OOe+Ol 0.OOe+00 1.45e+02 0.00e+O0 1.05.+05

________________________________________________________________________--_____

Zr-97 2.31e-01 3.33e-02 1.97e-02 0.00e+00 4.79e-02 0.00e+00 5.05e+03
Nb-93= 2.59e+05 6.45e+04 2.12e+04 0.00e+00 6.96e+04 0.00e+00 9.72e+06
?lb-95 3.81.+04 1.49e+04 1.06e+04 0.OOe+00 1.40.+04 0.OOe+O0 2.75e+07

_______________________________________________________________________________

Nb-97 3.49e-12 6.31e-13 2.95e-13 0.OOe+00 7.00e-13 0.OOe+00 l.95e-07
Mo-93 0.00e+00 1.79e+08 6.40e+06 0.00e+00 4.70e407 0.00e+00 9.03e+06
Mo-99 0.00e+00 9.77e+06 2.42e+06 0.OOe+00 2.09e+07 0.00+00 8.09.406

Tc-101 0.00.+00 0.00.400 0.000+00 0.000+00 0.000+00 0.000+00 0.00e+00
Tc-99 1.32e+07 1.47e+07 5.28e+06 0.00e+00 1.73e+08 1.30e.06 1.54e+08
Tc-99m 1.60e+00 3.13e+00 5.19e+01 0.00e+00 4.55e+01 1.59e+00 1.78e+03

Ru-103 5.14e+02 0.00e+00 1.98.+02 0.00.+00 1.29e+03 0.000e00 1.33e+04
Ru-105 4.62e-04 0.00e+00 1.68e-04 0.00e+00 4.06e-03 0.00e+OO 3.02e-01
Ru-106 1.11.-04 0.000-00 1.38e+03 0.00et00 1.50e+04 0.00e+00 1.72e+05

Rh-105 1.88e+05 1.01e+05 8.62e+04 O.OOe+00 4.02e+05 0.00e+00 6.25e+06
Pd-107 0.00e+00 4.66e+06 3.96e+05 0.00e+OO 3.90e+07 0.00e+OO 9.25e+06
Pd-109 0.00e+00 1.84e+04 5.51e+03 0.000+00 9.96e+04 0.00e+00 1.09e+06

Conversion factors are in units of square meter-mzon/yr per uCi/sec for all
nuclides except H-3, which in in units of mrem/yr per uCi/cubic meter.
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GOAT' MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110m 2.51e+07 1.69e+07 1.35e+07 0.00e400 3.15e+07 0.OOe+00 2.01e+09
Aq-l11 3.53e.06 1.10e+06 7.29e105 0.00e+00 3.33e+06 0.00e+OO 6.76e+08
*Cd-113m 0.00e+00 1.20e+06 5.13e+04 0.00e+00 1.24e406 0.OOe+00 3.11e+06
_______________________________-_______________________________________________

Cd-115m 0.00o+00 5.15e+05 2.19e+04 0.OOe+00 3.83n+05 0.00O+00 7.00e06
Sn-123 2.93e+08 3.63e+06 7.149+06 3.85et06 0.00e+00 0.00e+00 1.44e+08
Sn-125 3.09e+07 4.66e.05 1.38e+06 4.83e+05 0.OOe*00 0.00e+00 9.57e+07

_______________________________________________________________________________

Sn-126 E.22e+08 1.02e+07 2.33e+07 2.81e+06 0.00e+00 0.00e+00 6.17e+07
Sb-124 1.30e+07 1.69e+05 4.57e+06 2.88e904 0.00e+00 7.23s+06 8.15e+07
9b-125 1.04e+07 8.05e+04 2.19e+06 9.67e+03 0.OOe+00 5.92e406 2.49e+07

_______________________________________________________________________________

Sb-126 2.75e+06 4.21e+04 9.88e+05 1.61e+04 0.00e+00 1.31e+06 5.55e+07
Sb-127 2.38e+05 3.60e+03 8.26e+04 2.65e+03 0.00e+00 1.03e+05 1.34e+07
To-125m 8.85e+06 2.40e+06 1.18e+06 2.48e+06 0.00e+00 0.00e+00 8.54e+06

_______________________________________________________________________________

Te-127 3.59e+02 9.67e+01 7.69e+01 2.4Se+02 1.02e+03 0.OOe+00 1.40e+04
To-127m 2.50e+07 6.72e+06 2.96e+06 5.97e+06 7.12e+07 0.OOe+00 2.02e+07
Te-129 1.59e-10 4.44o-11 3.78e-11 1.14e-10 4.65e-10 0.OO0a+0 9.90e-09

____--________________________________________________________________________

Te-129m 3.26e+07 9.09e+06 5.06e+06 1.050+07 9.56e+07 0.00.e00 3.97e+07
Te-131 2.13e-33 6.4S--34 6.33e-34 1.63e-33 6.43e-33 0.00e+00 1.12e-32
Te-131m 1.92e+05 6.65e+04 7.07e+04 1.37.+05 6.43e+05 0.OOe+00 2.70e+06

Te-132 1.23-+06 5.44e+05 6.58e+05 7.93e+05 5.05e+06 0.OOe+00 5.48e*06
Te-133m 1.13e-13 4.59e-14 5.69e-14 B.80e-14 4.36e-13 0.00e+00 3.50e-12
Te-134 4.79e-19 2.15e-19 2.87e-19 3.78e-19 1.99e-18 0.OOe+00 2.19e-18

___________ -------------------------------------------------------------------

1-129 4.12e+08 2.53e+08 2.26e+03 1.65e+11 4.26e+08 0.OOc+00 1.27e+07
1-130 2.08e+05 4.20e+05 2.16e+05 4.63e+07 6.28e+05 0.OOe+00 1.97e+05
1-131 1.56e+08 1.57e+08 8.94e+07 5.20e+10 2.58e+08 0.OOe+00 1.40e+07

1-132 8.41e-02 1.54a-01 7.10e-02 7.17e+00 2.36e-01 0.OOe+O0 1.82e-01
I-133 2.06e+06 2.55e+06 9.66e+05 4.74e+08 4.25e+06 0.00,e00 1.03B+06
1-134 1.06e-12 1.98e-12 9.09e-13 4.54e-11 3.02e-12 0.00e+00 1.31e-12

I-135 6.52e+03 1.17e+04 5.55e+03 1.04e+06 1.80e+04 0.00e400 8.94e+03
Cs-134 6.79e+10 1.11e+11 2.35e+10 0.00Oe00 3.45e+10 1.24e+10 6.01e408
Cs-134m 2.23e+00 3.30e+00 2.15e+00 0.00e+00 1.74e+00 2.88.-Ol 4.17e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except K-3, which 1B in units of mrem/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLT

Cs-135 2.46-+10 1.71e+10 1.76e+09 0.OOetOO 6.04e+09 2.02e+09 1.29e+08
Co-136 3.049+09 8.34e+09 5.40e+09 0.00e+00 4.44e+09 6.63e+08 2.93e+08

* Ca-137 9.67e+10 9.26e+10 1.37e+10 0.00e+00 3.02e+10 1.09e+10 5.0.e+08
_______________________________________________________________________________

C,-138 1.28e-22 1.789-22 1.13e-22 0.00e+00 1.25e-22 1.35e-23 8.21e-23
Cs-139 0.00+00 0.00.+00 0.00e+00 0.OOe+00 0.00e+00 0.000+00 0.00+00
Ba-139 2.46.-OS 1.32e-11 7.18e-10 0.00e+00 1.15e-11 7.7Se-12 1.43e-06

_______ -----------------------------------------------------------------------

Ba-140 1.41e.07 1.230+04 8.20e+05 0.00.+00 4.01e+03 7.34e+03 7.12e+06.
Pa-141 0.00+00 0.00e+OO 0.00e+00 0.00e+00 0.00.+00 0.OOe+00 0.00etOO
Ba-142 0.00.+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.OOR+O0

La-140 2.330+00 8.15c-01 2.75e-01 0.00.+00 0.00e+00 0.00e+00 2.27e404
La-141 1.63e-05 3.81e-06 8.27e;-07 0.00.e00 0.00+00 0.00a00 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 1.31-+03 1.94o+02 0.00e+00 5.74e+02 0.00e+OO 1.63e+06
Ce-143 2.25e+01 1.22e+04 1.77Q+00 0.00e+00 5.12e+00 0.OOe+00 1.79e+05
Ce-144 1.95e+05 6.10e+04 1.04e+04 0.00e+00 3.38e+04 0.OOe+00 1.59e+07

_______________________________________________________________________________

Pr-143 8.620+01 2.59e+01 4.28e+00 0.00e+00 1.40e+01 0.OOo+00 9.30e.04
Pr-144 0.00e+00 0.00+00 0.00-400 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
Nd-147 5.34.+01 4.32e+01 3.35e+00 0.00e+00 2.37e+01 0.00e+00 6.85e+04

_________ ---------------------------------------------------------------------

Pz-147 1.54-+03 1.10e+02 5.93.+01 0.00+00 1.95e+02 0.00e+00 4.46e+04
Pm-149 3.19e+01 3.84.+00 2.4ae+00 0.00.+00 6.52e+00 0.OOe+00 1.03e+05
PM-149m 3.67e+02 7.31.+01 7.31e+01 0.00.+OO 1.08e+02 0.O0e+00 2.06e+05

_______________________________________________________________________________

Pm-149 2.33e+00 2.48e-01 2.34e-01 0.00+00 4.39e-01 0.00.e00 1.69e+04
PM-151 3.46e-0l *.21e-02 2.740-02 0.00+00 7.13e-02 0.OOe+00 4.78e+03
SM-151 1.26e+03 1.88e+02 5.92e401 0.00e+00 1.94e+02 0.00e+00 2.730+04

Sm-153 1.09e+00 6.73e-01 6.49e-02 0.OOe+00 2.0Se-01 0.00e+00 8.95e+03
Eu-152 3.03e+03 5.51e+02 6.54e+02 0.004+00 2.33e+03 0.00.+00 9.05e404
Eu-154 1.14e+04 1.02e.03 9.33e+02 0.00+00 4.49e+03 0.00e+00 2.37e+05

Eu-155 2.32e+03 1.67e+02 1.31e+02 0.00e+00 6.27e+02 0.00e+00 4.19e+05
Eu-156 1.32e+02 7.06a+01 1.46.401 0.OOe+00 4.55e.01 0.00e+00 1.60e+05
Th-160 6.73e+02 0.COe+OO 8.35e.01 0.00.+00 2.00e+02 0.00,e00 1.49e+05

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

Ri factors for Child age group by nuclide.
Waterford steam Klectrlc Station
Pathway : GCaeous Relase Goat'a Milk Pathway Ri

Nuclide Organ Dose Converaion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ho-166M 5.33e+03 1.12e+03 9.43e+02 0.00e+00 1.59e+03 0.00.+00 1.30e+05
"-l19 1.85.+04 4.55.+03 6.25o+02 0.00e+OO 0.004+00 0.00e+00 1.66e+05
W-185 7.07e+05 1.76e+05 2.47e+04 0.00+00 0.OOe+00 0.00e+00 6.58e+06

_______________________________________________________________________________

W-107 3.47e+03 2.06e+03 9.22e+02 0.00e+00 0.00e+00 0.00e+00 2.89e+05
Pb-210 2.90e+10 7.45e+09 1.28e+09 0.00e+OO 2.24e+10 0.00e+00 1.409+06
Bi-210 1.94e+05 l.01e+06 l.lle+05 0.00e+00 1.13e+07 0.00-+00 5.10e+06

_______________________________________________________________________________

Po-210 4.05e+08 6.47e+08 9.77e+07 0.00e+00 2.01e+09 0.00e+00 1.74e+07
Ra-223 6.65e+10 7.699407 1.330+10 0.OOe+00 2.04a+09 0.00e+00 1.06e+09
Ra-224 7.72e+09 1.40e+07 1.55e+09 0.00+00 3.71e+08 0.00e+00 4.24e+08

_______________________________________________________________________________

Ra-225 1.03e+11 9.24e+07 2.07e+10 0.00e+00 2.459+09 0.00+00 1.19e+09
Ra-226 4.54e+12 1.45e+08 3.73e+12 0.00e+00 3.85e+09 0.00e+00 2.69e+09
Ra-228 3.02e+12 7.83e+07 3.390+12 0.OOe+00 2.08e+09 0.00e+00 4.56e+08

_______________________________________________________________________________

Ac-225 3.37e+04 3.47e+04 2.26e+03 0.OOe+00 3.71e+03 0.00e+00 7.72e+05
Ac-227 2.03e+07 3.27e+06 1.26o+06 0.00e+00 7.19e+05 0.00et00 4.15e.05
Th-227 1.63e+05 2.08e+03 4.41e+03 0.OOe+Oo 1.10e+04 O.Ooe+00 1.47e+06

Th-228 1.00e+07 1.28e+05 3.38e+05 0.00e+00 6.660+05 0.00.+00 2.80e+06
Th-229 1.16.+08 2.92c+06 1.93e+06 0.00e+00 1.43et07 0.00e+00 3.97e+05
Th-230 1.75e+07 8.79*+05 4.89s405 0.004+00 4.28e+06 0.00e00 3.06e+05

Th-232 1.95e+07 7.50e+05 1.49e+04 0.00e+00 3.66e+06 0.OOeiO0 2.60e+05
Th-234 1.01-+03 4.45e+01 2.91e+01 0.00+00 2.36e+02 0.00e+00 3.48e+05
Pa-231 3.49e+07 1.16e+06 1.39e+06 0.00e+00 6.32e+06 0.00e+00 3.64e+05

_______________________________________________________________________________

Pa-233 5.62Q+01 8.76e+00 9.81e+00 0.00e+00 3.23e+01 0.00e+00 4.47e+04
U-232 8.68e+09 0.00e+00 6.22e+08 0.00+00 6.61o408 0.OOe+00 3.J4e+07
V-233 1.84e+09 0.00e+Oo 1.11e+08 0.00e+00 3.01e+08 0.00e+00 3.18e+07

U-234 1.76e+09 0.00e+00 1.09e+08 0.00-+00 2.95e.08 0.00e+00 3.12e+07
V-235 1.69.+09 0.00+00 1.02e+08 0.00e+00 2.77e+08 0.00e+00 3.96e+07
U-236 1.69e+09 0.OOe+00 1.05e+08 0.00e+00 2.83e.0,8 0.00e+00 2.92e+07

U-237 3.09e+04 0.00e+00 8.20e+03 0.00e+00 8.90a+04 0.00e+00 2.72e+06
V-238 1.61e+09 0.00e+00 9.58e+07 0.00e+00 2.59e+08 D.00o+00 2.79e+07
Np-237 1.10-+07 7.26.+05 4.03e+05 0.OOe+00 2.99e+06 0.00e+00 4.03e+05

Conversion factora are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in unit, of mrem/yr per uCi/cubic meter.
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GOArs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

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

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.97e+01 3.98e-01 3.07e-01 0.00e+00 1.27e+00 0.00.400 1.36e+04
Np-239 2.07e+00 1.49e-01 1.05e-01 0.00e+00 4.30e-01 0.00e+00 1.10e+04
Pu-238 2.35e+06 2.72e+05 6.24e+04 0.00e+00 2.27e+05 0.00e+00 1.4Be+05

_____________-________________________________________________________________
Pu-239 2.55e+06 2.72e+05 6.54e+04 0.00e+00 2.41e+05 0.00e+00 1.35e+05
Pu-240 2.53e+06 2.82e+05 6.54e+04 0.00e+00 2.41e+05 0.00e+00 1.38e905
Pu-241 7.62e+04 3.11e+03 1.58e+03 0.00e+00 5.83e+03 0.00e+00 2.B4e+03

------------------------------ 77 -----------------------------------------------

Pu-242 2.35-+06 2.72e+05 6.30e+04 0.00e+00 2.31e+05 O.00e+00 1.32e+05
Pu-244 2.74e+06 3.12e+06 7.21e+04 0.00e+00 2.67e+05 0.00e400 1.97e+05
Am-241 6.65e+06 5.72e+06 4.99e+05 0.00e+00 3.05e+06 0.00e+00 3.73e+05

_______________________________________________________________________________

Am-242m 6.91e+06 5.53e+06 5.13e+05 0.00e+00 3.11e+06 0.00e+00 4.74O+05
Am-243 6.61e+06 5.58e+06 4.85e+05 0.00e+00 2.99e+06 0.O0e+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

_______________-_______________________________________________________________

Cz-243 6.31e+06 5.13e+06 4.06e+05 0.000+00 1.52e+06 0.00a+00 3.96e+05
Cm-244 5.32e+06 4.30e+06 3.41e+05 0.00e+00 1.25e+06 0.00e+00 3.83e+05
cm-245 8.24e+06 6.61e+06 5.18e+05 0.00e+00 2.03e+06 0.00e+00 3.57e+05

Cm-246 8.14e+06 6.61e+06 5.18e+05 0.00e+00 2.02e+06 0.00e+00 3.51+05
Cm-247 7.95e+06 6.52e+06 5.08c+05 0.00c+00 1.99e+06 0.00e+00 4.62e+05
Cm-248 6.61e+07 5.38e+07 4.21e+06 0.00e+00 1.64e+07 0.00e+00 7.45.+06

Cf-252 5.10e+06 0.00e+00 1.23e+05 0.00e+00 0.00e+00 0.000+00 1.44e+06

Conversion factors are In units of square meter-mram/yr per uCi/sec for all
nuclides except H-3, which is in units of nrem/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONJCLIDES OTHER THAN NOBLE GASES, RI

R1. 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

B-3 0.00e+00 2.78e+03 2.78e+03 2.78e+03 2.78S+03 2.78e+03 2.7E8+03
Be-10 1.699+06 2.46e+05 S.09e404 0.00e+00 1.62e+05 0.00e+00 2.74e+06
C-14 2.34.409 5.00e408 5.00e+08 5.00e+09 5.00e+0B 5.00e+08 5.00e+08

_______________________________________________________________________________

N-13 O.00e+00 0.00.+00 O.OOeOO0 0.00e+00 O.O0e+00 0.00e+00 0.00e+00
F-1B 4.94e-03 0.00e+00 4.22e-04 0.00+00 0.00e+00 0.00e+00 1.16e-03
Na-22 3.82e+09 3.82e+09 3.82e+09 3.82e+09 3.82e.09 3.82e+09 3.82e+09

_______________________________________________________________________________

Na-24 1.85-+06 1.S5e+06 1.85e,06 1.05.+06 1.85e+06 1.85e+06 1.85e+06
P-32 1.92e+11 1.13e+10 7.46e+09 0.00e+00 O.00e+00 0.00e+00 2.60e+09
Ca-41 2.95e+09 0.00e+00 3.22e+08 0.00a+00 0.00e.00 0.00e+00 1.51e+06

Sc-46 1.56e+02 2.25e+02 7.03e+01 0.00e+00 1.4Se+02 0.00e.00 1.47e+05
Cr-51 0.00.+00 0.00e+00 1.94t+04 1.26e+04 2.76e+03 2.46e+04 5.64e+05
Mn-54 0.00O+00 4.68e+06 1.06e+06 0.00e+00 1.04e+06 0.00e+00 1.72e+06

_______________________________________________________________________________

Nh-56 0.00e+00 3.77e-03 6.50e-04 0.00e+00 3.24e-03 0.00e+00 3.43e-01
Fe-55 1.76e+06 1.13e+06 3.03e+05 0.00e+00 0.00e+00 5.55e4O5 1.44e+05
F.-59 2.92e+06 5.10e+06 2.01e.06 0.OOe+00 0.00e.00 1.51e+06 2.43e+06

____________________________________-__________________________________________

Co-57 0.00e+00 1.07e+06 1.75e+06 0.00O+00 0.00e+00 0.00e+00 3.66e+06
Co-58 0.00e+00 2.91e+06 7.26e+06 0.00a+00 0.00e400 0.00.+00 7.25et06
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+09 9.59e+07 5.40e+07 0.OOe+00 0.00e+00 0.00e+00 4.74e+06
Ni-63 4.19e+09 2.59e+08 1.45e+00 0.00e+00 0.00e+00 0.00e+00 1.29e+07
Ni-65 4.27e-01 4.83e-02 2.20e-02 0.00e+00 0.00e+00 0.00e+00 3.6.+400

_______________________________________________________________________________

Cu-64 0.00e+00 2.07e+04 9.60e+03 0.00e+00 3.51e+04 0.00e+00 4.26e+05
Zn-65 6.66e+08 2.28n+09 1.05.+n9 0.00*400 1.11.+09 0.00ef00 1.93e+09
Zn-69 2.52e-12 4.54e-12 3.38e-13 0.00e+00 1.89e-12 0.00e+00 3.70e-10

_______________________________________________________________________________

Zn-69m 2.04e+05 4.17e+05 3.80.404 0.004+00 1.69.+05 0.00e+00 5.78e+06
Se-79 0.00.+00 9.33e+08 1.73e+08 0.00e+00 1.08e409 0.00e+00 2.4,e+07
Br-82 0.00e+00 0.00e+00 2.32e+07 0.00e+00 0.00e+0D 0.00e+00 0.00.+00

Br-03 0.00e+00 0.00e+00 1.14e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-84 0.00e+00 0.00e+00 1.62e-23 0.00e+00 0.00e+00 0.00e+00 0.00e+00
.Br-05 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/aec for all
nuclides except H-3, which is In units of mrem/yr per uCL/cubic. meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

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

Nuclide. Organ Dose Conversion Factors

Bane Liver T. Body Thyroid Kidney Lung GI-LL1

Rb-86 0.0Oe+0O 2.67e+09 1.32e+09 0.00e+00 0.00e+00 0.00e+00 6.83e+07
Rb-87 O.OOe+00 2.63e+09 1.04e+09 0.00+00 0.00.e00 0.00e+00 1.77e+07
Rb-88 0.00+00 0.OOe+00 0.OOe+00 0.00.+00 0.00e+OO 0.00.100 O.00e+O0

_____________________________________________-_________________________________

Rb-89 0.00+00 0.00e+00 0.OOe+00 0.00e+00 0.00.+00 0.00.e00 0.00e+00
Sr-89 2.64e+10 0.00e+00 7.58e+9.0 0.00+00 0.0Oe+0O 0.OOe+00 5.43e+08
Sr-90 3.91e+11 0.00e+00 7.92e+09 0.00e+00 0.00e+00 O.00e+00 3.19.+09

_______________________________________________________________________________

Sr-91 5.73e+05 0.00+00 2.07e+04 0.00e+00 0.00e+00 O.00e+OO 6.78e+05
Sr-92. 9.89e+00 0.00e+00 3.67e-01 0.00e+00 0.00e+00 0.OOe+00 1.07e+02
Y-90 8.18e+01 0.OOe+00 2.19e+00 0.OOe+00 0.00+00 0.00.+00 1.13ef05

_______________________________________________________________________________

Y-91 8.79e+03 0.00e+00 2.34e+02 0.OOe+00 0.OOe+00 0.00e+00 6.30e+05
Y-91M 7.139-20 0.00.+00 2.43e-21 0.00e+00 0.00+00 0.00e+00 2.38e-16
Y-92 6.52e-05 0.00e+00 1.83e-06 0.OOe+00 0.00e+00 O.OOe+00 1.24e+00

_______________________________________________________________________________

Y-93 2.60e-01 0.00e+00 7.08e-03 0.00e+00 0.00e+00 0.00e+00 2.05e+03
Zr-93 9.53e+02 4.54c+01 2.73e+01 0.00e+00 1.34e+02 0.OOe+00 1.18e+04
Zr-95 8.16e+02 1.999+02 1.41e+02 0.00*+00 2.14e.02 0.00eI00 9.91e+04

_______________________---__--__--____________________________________________--

Zr-97 4.89e-01 8.38e-02 3.830-02 0.00e+00 8.45e-02 0.00+00 5.35e+03
Nb-93m 3.03.+05 8.19e+04 2.56e+04 0.OOu+00 8.00e+04 O.0Oe+00 9.79e+06
Nb-95 7.12e+04 2.93e+04 1.70e+04 0.00e+00 2.10e+04 0.00e+00 2.48e+07

Nb-97 7.39e-12 1.58.-12 5.68e-13 0.00e+00 1.23c-12 0.00e+OO 4.97e-07
Mo-93 0.00e+00 4.186+08 1.35e+07 0.00e+00 8.37e+07 0.OOe+00 8.96e+06
Mo-99 0.00e+00 2.50e+07 4.87&+06 0.00+00 3.73e+07 0.00+00 8.23e+06

___________________________ ---------------------------------------------------

Tc-101 0.00+00 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.00e+00
Tc-99 2.67.+07 3.60e+07 1.12e+07 0.00e+00 3.04e+08 3.50c+06 1.56e+08
Tc-99m 3.32e+00 6.84e+00 8.82e+01 0.OOe+00 7.36e+01 3.58e+00 1.99e+03

_______________________-_______________________________________________________

Ru-103 1.04e+03 0.00e+00 3.48e+02 0.00e+00 2.17e+03 0.OOo+00 1.27e+04
Ru-lOS 9.75e-04 0.00e+00 3.28e-04 0.OOe+00 7.170-03 0.00+00 3.86e-01
Ru-106 2.28e+04 0.OOe+00 2.85e+03 0.00e+00 2.70e+04 0.OOe+00 1.730+05

Rh-105 3.98e+05 2.60e+05 1.75e+05 0.00e+00 7.23.+05 0.OOe+00 6.47e+06
Pd-107 0.00.+00 1.17e+07 8.34e+05 0.006+00 6.70e+07 0.00e+00 9.34e+06
Pd-109 0.00e+00 4.86e+04 1.17e+04 0.00e+00 1.79e.05 0.00e+00 1.19e+06

Conversion factor. are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

RI factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway ; Gaseous Release Goat's Milk Pathway Ri

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Ag-110m 4.63e+07 3.380+07 2.24et07 0.00e+00 4.83e+07 0.00.+00 1.75*+09
Ag-111 7.40e+06 2.88o+06 1.52e+06 0.00e+00 6.01e+06 0.OOe+OO 6.e6e+08
Cd-113m O.00e+OO 2.09e+06 7.70e+04 0.00e+00 1.58e+06 0.00e+00 3.14e+06

_________________________--____________________________________________________

Cd-115m 0.00e+00 1.24e+06 4.31e+04 0.OOe+00 6.48e+05 0.00e+O0 7.07.+06
Sn-123 5.48e+08 0.57e+06 1.43e+07 8.61e+06 0.00e+00 0.00+00 1.45e+09
Sn-125 6.45e+07 1.20+06 2.86e+06 1.18e+06 0.00e+00 0.00-+00 9.66e+07

_______________________________________________________________________________

Sn-126 1.36ot09 1.79e+07 4.44e+07 4.71e+06 0.00-+00 0.00e+00 6.22e+07
Sb-124 2.51e+07 3.70o+05 7.78e+06 6.67e+04 0.OOe+00 1.57es07 7.75e+07
Sb-125 1.79e+07 1.74e+05 3.69-+06 2.25e+04 0.00.+00 1.04e+07 2.39c+07

_______________________________________________________________________________

Sb-126 5.04e+06 9.88e+04 1.82e+06 3.87e+04 0.00+00 3.17e+06 5.22e+07
Sb-127 5.01e+05 8.93e+03 1.55e+05 6.37e+03 0.00e+OO 2.58e+05 1.33e+07
Te-125m 1.81e+07 6.05e+06 2.45e+06 6.09e+06 0.OOe+00 0.00e+00 8.62e+06

_______________________________________________________________________________

Te-127 7.61e+02 2.55e+02 1.64e402 6.200402 1.E6e+03 0.00.+00 1.60a+04
T.-127a 5.05e+07 1.68e+07 6.12e+06 1.46e+07 1.24e+08 0.00e+00 2.04e+07
Te-129 3.37e-10 1.16e-10 7..87e-11 2.83e-10 8.40e-10 0.00e+00 2.70e-08

T*-129m 6.69e+07 2.29e+07 1.03e+07 2.57e+07 1.67e+08 0.00e+00 3.99e+07
Te-131 . 4.51e-33 1.67e-33 1.27e-33 4.02e-33 1.15e-32 0.00e+00 1.82e-31
Te-l3lm 4.064+05 1.63e+05 1.35e+05 3.31e+05 1.12e+06 0.00e+00 2.75e+06

Te-132 2.53e+06 1.25.+06 1.17e+06 1.85et06 7.84c+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
T*-134 9.91e-19 4.97e-19 5.12e-19 8.87e-19 3.35e-18 0.00e+00 1.14e-17

1-129 5.47e+08 6.28e+0B 4.59e+08 4.03e+11 7.43e+08 0.00e+00 1.26e+07
1-130 4.27e+05 9.40e+05- 3.77e+05 1.05e+08 1.03e+06 0.00e+00 2.01e+05
1-131 3.26e+08 3.85e+08 1.69e+08 1.26e+11 4.49e+08 0.00e+00 1.37e+07

I-132 1.74e-01 3.54e-0l 1.26e-01 1.66e401 3.95e-01 0.00e+00 2.87e-01
1-133 4.36e+06 6.35e+06 1.86et+06 l.15e+09 7.46e+06 0.OO0e+0 1.07e+06
1-134 2.21e-12 4.52e-12 1.61e-12 1.05e-10 5.05e-12 0.00e+00 4.67e-12

…____________________________________________________________________________

1-135 1.36e+04 2.70e+04 9.83e+03 2.42e+06 3.00e+04 0.00e+00 9.76et03
Cs-134 1.09e+11 2.04e+11 2.06e+10 0.00e+00 5.25e+10 2.15e+10 5.54e408
Cs-134m 4.64+e00 7.73e+00 3.90e+00 0.00e+00 2.98e+00 6.86e-01 6.12e+00

Conversion factors are in units of square meter-mran/yr per uCi/soc for all
nuclides except H-3, which is in units of mren/yr per uCi/cubic meter.
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GOATs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Rl

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

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 3.94e+10 3.59e+10 1.87e+09 0.OOe+00 1.02e+10 3.88e+09 1.29e+09
Cs-136 5.93.+09 1.74e+10 6.51e+09 0.00e+00 6.95.+09 1.429409 2.65e+08
Ca-137 1.54.+11 1.81e+11 1.28e+10 0.OOe+00 4.85e+10 1.96e+10 5.65e+03

_______________________________________________________________________________

Cs-138 2.70e-22 4.40e-22 2.13e-22 0.00.e00 2.19e-22 3.42e-23 7.03e-22
Ca-139 O.00e+00 0.00e+00 0.OOe+0O 0.00e+00 0.OOe+00 0.OOe+00 0.00e+00
ha-139 5.27e-08 3.49e-11 1.53e-09 0.O0e+00 2.10e-11 2.12--11 3.34e-06

_______________________________________________________________________________

Ba-140 2.89e+07 2.89e+04 1.49e+06 0.OOe+OO 6.87e.03 1.78e+04 7.10e+06
Ba-lU 0.OOe+00 0.006+00 0.00-+00 0.00.eOO 0.00+O0 O.OOe+00 0.00e400
Ba-142 0.000+00 0.OOe+00 0.00+00 0.00e+00 0.00e+00 0.00+00 0.OOe+00

_______________________________________________________________________________

La-140 4.87e+00 1.92e+00 4.94--01 O.OOe+00 0.0Oe+00 0.OOe+00 2.25e+04
La-141 3.47e-05 1.01e-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 0.00e+OO 0.00e+00 0.00e+00 1.30e-06

_______________________________________________________________________________

Ce-141 5.20e403 3.17e+03 3.74e+02 0.00e+00 9.79e+02 0.OOet00 1.64e406
Ce-143 4.77e+01 3.16e+04 3.61e+00 0.OOe+00 9.21e4-00 0.00e+00 1.85et05
Ce-144 2.79e+05 1.14e+05 1.56e+04 0.00e+00 4.62e+04 0.OOe+00 1.60e.07

Pr-143 1.78e+02 6.67e+01 8.84e+00 0.OOe+00 2.48e+Ul 0.OOe+00 9.41e+04
Pr-244 0.OOe+OO 0.00e+00 0.OOe+00 0.OOe+00 0.OOe+00 0.00e+00 0.00e+00
Nd-147 1.06e+02 1.09e+02 6.65e+00 0.00e+00 4.19e+01 0.OOet00 6.84e+04

Pm-147 1.88e+03 1.59e+02 7.72e+0l 0.00e+00 2.37e+02 0.OOe+00 4.50e+04
Pm-148 6.68e+01 9.65e+00 4.86e+no 0.00e+00 1.15e+01 0.00e+O 1.03e+05
PM-148m 5.88e+02 1.49e+02 1.17e+02 0.00e+00 1.71e+02 0.OOe+00 1.94e+05

Pm-149 4.96e+00 6.50e-01 2.84e-01 0.00e+00 7.91e-01 0.00e+00 1.75e+04
PM-151 7.32e-01 1.07e-01 5.40.-02 0.00e+00 1.27e-Ol 0.OOe+00 4.949+03
Sm-151 1.43e+03 3.29e+02 7.10e+01 0.00e+00 2.24e+02 0.00e+00 2.75e+04

Sm-153 2.29e+00 1.77e+00 1.36e-01 0.OOe+00 3.71e-01 0.00e+00 9.25e+03
Eu-152 3.32e+03 9.81e+02 7.43e+02 0.00+00 2.47e403 0.OOe+OO 7.82e+04
Eu-154 1.30e+04 1.81e+03 1.09e+03 0.00+00 4.91e+03 0.OOe+00 2.26e+05

Eu-155 2.61e+03 3.01e+02 1.56e*02 0.00e+00 6.75e+02 0.OOe+00 4.04e+05
Eu-156 2.67e+02 1.66e+02 2.63e+01 0.00e+00 7.65e+01 0.00e00 1.56e+05
Tb-160 1.OSe+03 0.OOe+00 1.31e+02 0.00e+00 2.99e+02 0.00e+00 1.40e+05

Conversion factors are in units of square meter-mrem/yr per uCi/acc for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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GOArs MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, RI

Ri faetors 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-166n 6.17e+03 1.33e+03 1.05ei03 0.00e+00 l.76e+03 0.00e+OO 1.31e+05
W-181 3.87e.04 l.19e+04 1.33e+03 0.00e+00 0.OOe+00 0.00e+00 1.67e+05
W-185 1.48e+06 4.62e+05 5.27e+04 0.OOe+00 0.OOe+00 0.00e+00 6.62e+06

W-187 7.31e403 5.08e+03 1.76e+03 0.00e+00 0.00+00 0.00e+00 2.99e+05
Pb-210 3.23e+10 8.67e+09 1.45e+09 0.00e+00 2.64e+10 0.00e+00 1.42e+06
BL-210 4.10e+05 2.64e406 2.36e+05 0.00e+00 2.05.+07 V.004+00 5.20e+06

_______________________________________________________________________________

Po-210 8.25e+08 1.58e+09 1.97e+08 0.00+00 3.35e+09 0.000+00 1.76e.07
Ra-223. 1.38e+ll 2.02e+08 2.77e+10 0.00.+00 3.67.+09 0.OOe+00 1.09e+09
Ra-224 l.64e+10 3.69e+07 3.26e+09 0.OOe+00 6.72e+08 0.00e+00 4.33e+08

_______________________________________________________________________________

Ra-225 2.14e+11 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+OO 6.88e+09 0.00e+00 2.72e+09
Ra-228 3.39-+12 2.02e+09 3.Sle+12 0.OOetOO 3.71e.09 0.00e+00 4.59e+08

_______________________________________________________________________________

Ac-225 7.02e+04 9.02e+04 4.71e+03 0.00e+00 6.61e+03 0.00e+00 7.Rle+05
Ac-227 2.21e+07 3.78e+06 1.37e+06 0.00.e00 7.69e+05 0.00e+00 4.19e+05
Th-227 3.13et05 5.24e+03 8.99e+03 0.00e+OO 1.93e+04 0.OOe+00 1.49e+06

_______________________________________________________________________________

Th-228 1.19e+07 1.63e+05 4.04et05 0.00e+00 7.63e+05 0.DOe+00 2.92e+06
Th-229 1.24e+08 3.12e+06 2.07e+06 0.OOe+00 1.50D+07 0.00+00 4.00e+05
Th-230 1.U88+07 9.38e+05 5.23e+05 0.00e+00 4.50e+06 0.00e+00 3.08e+05

___________________________________________________-_______________:___________

Th-232 2.09e+07 8.05e+05 S.14e+03 0.00.+00 3.85e+06 0.OOe+00 2.62e+05
Th-234 2.04e+03 l.lle+02 5.90e+01 0.00e+OO 4.10e+02 0.00e+00 3.51e+05
Pa-231 3.74e+07 1.23e+06 1.49e406 0.00e+00 6.61e+06 0.00.e00 3.'67.+05

_______________________________________________________________________________

Pa-233 9.66e+01 1.89e+01 1.69e+01 0.00,+00 5.19e+01 0.OOe+OD 4.53e+04
U-232 l.19e+10 0.00e4O0 1.07e+09 0.00e+00 1.17e+09 0.00e+00 3.47e+07
U-233 2.51e+09 0.006+00 1.91e+08 0.00e+00 5.33ee08 0.OOe+00 3.21e+07

U-234 2.41e+09 0.OOe+00 1.80e+08 0.00e+00 5.23-+08 0.00.e00 3.14e+07
U-235 2.310+09 0.00e+00 1.76e+08 0.00e+00 4.90e+08 0.00e+00 4.00e+07
U-236 2.31e+09 0.00+00 1.80e+08 0.00e+00 4.99e+08 0.00e+00 2.95e+07

U-237 6.47e+04 0.00.+00 1.73e+04 0.00e+00 1.61e+05 0.00e+00 2.76e+06
U-238 2.21e+09 0.00e+00 1.64e+08 0.00e+00 4.500+08 0.OOe+00 2.82e+07
Np-237 *1.18e+07 7.85e+05 5.19e.05 0.00e+00 3.13e+06 0.00e+00 4.06e405

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mren/yr per uCi/cubic meter.
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GOAre MILK PATHWAY DOSE FACTORS DUE TO
RADIONUCLIDES OTHER THAN NOBLE GASES, Ri

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

Nuclide Organ Doae Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Np-238 4.19e+01 1.05e+00 6.4Qe-0l O.00e+00 2.30e+00 0.00e+00 1.41e+04
Np-239 4.38e+00 3.92e-Ol 2.21e-01 0.00e+00 7.81e-01 0.00e+00 1.13e+04
Pu-238 2.53e+06 2.96el05 6.71e+04 0.00e+00 2.39e+05 0.00e+00 1.49e+05

______________________6_______._________._0___00____________.__0___0__________
Pu-239 2.72e+06 3.06e+05 6.99e+04 0.000+00 2.53e405 0.00e+00 1.36e+05
Pu-240 2.72e+06 3.06e+05 6.99e+04 0.00e+00 2.53e+05 0.00e+00 1.39e+05
Pu-241 8.37e+04 3.47e+03 1.74e+03 0.00e+00 6.24e+03 0.00e+00 2.86e+03

_______________________________________________________________________________

Pu-242 2.53O+06 2.94.+05 6.73e+04 0.00O+00 2.43e+05 0.00e+00 1.34e+05
Pu-244 2.94e+06 3.38e+05 7.72e+04 0.00e+00 2.78e+05 0.00e+00 1.99e+05
Am-241 7.14-+06 6.21e+06 5.33e+05 0.00e+00 3.20e+06 0.00e+00 3.76e+05

_______________________________________________________________________________

Am-242m 7.45e+06 6.02e+06 5.59e+05 0.00e+00 3.28e+06 0.00e+00 4.78o+05
Am-243 7.11e+06 6.07e+06 5.23e+05 O.00e+00 3.14e+06 0.00e+00 4.46c+05
Ch-242 6.17e+05 5.72e+05 4.10e+04 0.00e+00 1.18e+05 0.00e+00 3.71e+05

_______________________________________________________________________________

QO-243 6.90-+06 5.67e+06 4.43e+05 0.00e+00 1.61e+06 0.00e+00 3.99e+05
Cm-244 5.81e+06 4.78e+06 3.74O+05 0.00a+00 1.33e+06 0.00c+00 3.86e+05
Cm-245 8.84e+06 7.16e.06 5.59e+05 0.00e+00 2.13e+06 0.OOe+00 3.60.-+05

Cm-246 8.74e+06 7.16e+06 5.58e+05 0.00e+00 2.13e+06 0.00e+00 3.54e+05
Ci-247 8.54e+06 7.06e+06 5.48o+05 0.00e+00 2.09O+06 0.00e+00 4.65e+05
Cm-248 7.06e+07 5.82e+07 4.52e+06 0.00e+00 1.73e+07 0.00e+00 7.50e+06

_______________________________________________________________________________

Cf-252 5.92-+06 0.00e+00 1.43e+05 0.OOe+00 O.OOe400 0.OOe+00 1.45e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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LIQUID WASTE MANAGEMENT SYSTEM EFFLUENT SOURCES
AND RELEASE PATHWAYS AND POINTS
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LIQUID WASTE MANAGEMENT SYSTEM EFFLUENT SOURCES
AND RELEASE PATMAYS AND POINTS
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V
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAPLE LOCA71ON ANALYSIS FREQUENCY' VOLUkE
A-2. B-1, C-1. D-2, E-1.
F-2, 0-2. H-2. J-2, K-1,
L-1, M-1, N-I, P-i, Q-i.

TLD R-1F A-5. B4. D-5G E-5 TLD Quarterty WA
F-4. G-4. H-8. P4,.0-5

R4. F-9. G-8, E-15. J-15
_ _ _ _ _ _ _ _ _ _ _ _ ~E -3 0 _ _ _ _ _ _ __ _ _ _ _ _

Rsdicoodine and APP-1, APQ-1, APF-1, Gross betai, 1-131 Bi-Weekiy 28Whwk

Particulates APC-1. APE-30 Y isotopic Quarterly composlte 3700m'iqtr

Ground Water NONE NONE NONE NONE

DWFr-21t4swF42 H-3 Quarterly compostem
Drinking Wate"A DWP-7ISWP-7
Surface Water DWE-5t41/SWE_5144 Gross beta, Y Isotopic Quarterly composite Hlomogeneous 8 lilers

SWK-1 1-13 1W Monthly composile _ _ _

Shoreline Sediment SHWE-3. SHWK-1. y Isotopic Annually 2 Kilograms

MIAKE- 3
Mik 6-_; MKR-40 - isotopic. 1-131 Quarterly 8 item

In seasonir
Fish FH-1. FHW2, FH-3 7 isotopic Annually 500 gram_ s

Broad Leaf B10-1, BLB-1. BLE-20 y isotopic, 1-131 Quarterty 500 grams

Sanitary System'" SWR-1 Y isotopic Monthly Compositei Homogeneous I Liter
-Sample Coilecbn at specific bcations. may be hIneased at ay tme In order to Ihce ffe eflecttenres od he REMP progrm.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

1. One or mor Intrnent, such as a pressuzed Ion chanber, for measurin and recdcing dose rale contiuously
may be oed in ploae of or In adition lo, Inbagretng dosimetera. A TLD he considered one phosphor, two or
more phosphors In a packt are considered two or more doemees. Geogra Wrnatlaos 3ff5ct of
doaknelars.

2. Akbonie particulate sample flt& shl be anyzed fr gross bet radiosct 24 hours or mor afr
samping to allow for radon and thoron daugter decay. If gross beta acb* I air parfficbte sample Is
greatr Ma ten imes the yearly mean of conrol samples, gunna Isotopic analysis sha be perfrmed on the
hdividual samples. Ganmna Isotopic analysis moans the dentifion and quanrffcation of gamma-emittirg
radionudides that may be stibutable b the fluets from te fadlty.

3. Drkift Water and Surfc Water samples au Identcal where designated.

4. The downstream sam ie is beyond te mbii zone.

S. A composite sample wilI con-in aquots of sample taken proportional to the quantity of flowing liquid that
results In a specknen represanttve of the Nquld flow.

6. DELETED

7. This analysis wi be perforMed when the dose calculated for the consumption of water Is greater than I rnrern
per year aa calculated for maximum organ and age group.

B. DELETED

9. Striped mile gzzard shad, feshwater drum, and catfish wi be collected. V Why are not available, UiM
substihA species Will be Collected aud Identfied In report.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

1O.An analysis fSoqeny Of every 4 weels saddles this requieent. The mwdmmn frequency is manth.

I 11Sa z System Samprmg and nalyss pedoed addfbrugy fwo t locabo This arrfhk roqukrme
is not derived directy fotm REMP requirements, NAbut K represent a possUM n*rwnntal hrdenface
wlh the pla Infmnt from this saie location wil not nomaly be Induded I the AmHal Radological Eorviensla
Opwat Rapor
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE

BEARING/ Position
LOCATION LOCATION MILES TO Latitude

NUMBER DESCRIPTION PLANT Longitude
DIRECT RADIATION (TLD)

(Eatank) Located on a utilty pole o 188° N 30.01381
A-2 LA 628 near the Zephirln L Penloux 127 W 90.40780

Fire House.

(Eetbank) On fenoe enclosng 200° N 30.00576
B-1 transmission tower 0.3 miles west (up river) 0.75 W 30.48872

from Lttbe Gyspy on LA 628.

(Eastbank) On fence enclosing the Litle 219e N 30.00307
C-1 Gyspy Cooling Water Intake on LA 628 near 0.67 W 90.48401

APC-1.

(Eastbank) Located approxinately 0.3 miles
east of Little Gypsy Power Station 2380 N 30.00471

0-2 on stop sign post located at the peak of the 24 N 30.471
kmvee on the west entrance oad throughthe 1.24 WG0.45343

- Bonnet Carre Spillway.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARINGI Position
NUMBER DESCRIPTION MILES TO Latitude

PLANT Longitude
DIRECT RAIAT10N ML) (continuod)

(Westnk) Located on utility pole along 277 N 29.99488
E-1 LA 18 approxhmtely 0.3 miles 0.41 W 90.48437

east of Waterford 3 piant entrance.

(weetbank) Located on southeast comer of

F-2 fence enclosure surrounding the Entergy 294 N 29.98842substaiton, 0.2 mIles south of LA 18 on . 1.15 W 90.45387
LA 3142.

(Westbank) Located on fence east of LA 3142 309w N 29.98371
G-2 approximately 0.3 miles north of rallroad 1.28 W 90.45498

overpass.

(Westbank) Located off LA 3142 on southwest 3270 N 29.97859
H-2 edge of fenoe along shell road 0.4 miles north 1 54 W 90.45753

of LA 3127/3142 Intersection. 1
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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 (TUD) fcontlnued)

(Westbank) Located on fence enclosure for 366c N 29.9754e
J-2 valve station south of LA 3127 approxnlately 1.38 W 9DA7003

0.8 mllf west of LA 3127/3142 intersection.

K (Weatbnk) Located on stop sign at entrance 23 N 29.98153
K-I to Entergy Education Center on LA 3127. 1.06 W 90.47843

(Westbank) Located on gated entrance off of

L-1 LA 3127, approximately 1.6 miles west of LA 42° N 29.98427312713142 Intersection. 1.00 W 90.48314

(Westbank) Located on south gate of 670 N 29.99146
M-1 the Waterford I and 2 fuel oil storage tank 0.78 W 90.48286

enclosure.

N-1 (Westbank) Located on pole at comer of 930 N 29.99649
Railroad Ave. and School House Road. 0.98 W 90.48739
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Contrnued)

LOCATION LOCATION BEARING/ Position I
NUMBER DESCRIPTION . MILES TO Latitude

PLANT Lon Itude
DIRECT RADIATION ETI D (continued)

P-1 (Westbank) Located on fence enclosing air 1190 N 30.00158
sample station APP-1. 0.84 W 90.48323

(Westbank) Located on fence enclosing air 132 N 30.00355
Q-1 sample station APQ-1. 0.81 W 00.48091

(Westbank) Located at Waterford 1 and 2
Cooling Water Intake Structure on east h-nd 1470 N 30.00181R-1 Fall 8PPm~xately a q.-ads; of the way dom 0.51 W 90.47584

the catwalk.

5 (Eastbank) Located on utility pole at 1770 N 30.08212 .
A- Intersection of Oswald Avenue and US 61. 4.59 W 90.47334

(Eastbank) Located on utility pole guldewire .
B next to transmission tower south of welgh 197° N 30.04717

station on US 61 at St. John/ St. Charles 3.75 W 90.45130
Parish line.

I

I

C6

.,
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMP9 LOCATION TABLEIWoQngnu

LOCATION LOCATION BEARINWJ Poaltlon
NUMBER MILES TO Latitude

DESCRIPTION PLANT Longitude
RIRECT RADIATION (TLD) (continued)

(Eastbank) Located on gate on shin road 2490 N 30.01628
D-5 approxImately 0.1 miles north of US 81LA 48 409 W 90.40730

Intedrson.

(Eastbank) Located on the Norco Substation 2660 N 29.99840
E-5 fence enclosure at the end of Wasco St. off of 4.08 W 90.40314

LA48.

(Weetank) Located on utility pole behind 289' N 29.97818
F-4 house at 640 Aquarius St. In 3.63 W 290.41582

Hahnville. 3.53 W 90.41582

(Westbank) Located on railroad sign 309 N 29.9B507
G4 on LA 3160 approximately0.1 miles north of 3.30 W 90.42867

railroad track.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

LOCA71ON LOCATION BEARINGI Position
NUMBER DESCRIPTION MILES TO Latitude

PLANT - Longitude
DIRECT RADIATION ITDY) fcontinued)

(Westbank) Located on a road sign on south 331° N 29.89178
H-8 side of HWY 90 directly in front of Hahnville 8.13 W 9OA0726

High School approAxmately 0.1 miles east of
Tiger Dr..

(Westbank) Located on a fence surrounding

PF- the communications tower at the 107° N 30.02121LA 640/ralroad track Intersection. 5.58 W 90.55941

(Westbank) Located on utility pole along LA 18 129' N 30.04274
Q-5 across from Mississippi River marker 137. 5.01 W 90.63464

(Eastbank) Iocated on fence enclosure 160' N 30.07108
R-6 approxfmately 0.2 miles west of US 81 on 5152 W 90.50183

LA 3223 near railroad crossing.

(Eastbank) Located on entrance gate
to Destrehan Substation just north of railroad

F-9 tracks on Jonathan St. Johnathan St. Is 2940 N 29.94563
approxdmately 1.5 miles east of Luling- 8.18 W 90.34739
Destrehan Bridge, off of LA 48.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Positon
NUMBER DESCRIPTION MILES TO Latitude

PLANT Lonu tud,
DIRECT RADIATION (TLD) (continued)

G-8 (Westbank) Located on southern most corner 3057 W 90.30592
of the back fence of Entergy Office in Luling. .

(Eastbank) Located on Kenner Substation 275 N 29.97695
E-16 fence enclosure on Alliance Ave. 11.7 W 90.27658

approxrmately 0.1 miles from LA 48. .

(Westbank) Located on utilty pole near the 3570 N 29.82575
L LA 631/Hwy 90 Intersection In Des Allemands. 11.7 W 90.46457

EW30^ estbank) Located at entrance to the Entergy 276 N 29.95233
Office on Delaronde St. In Algiers. 25.2 W 90.05441

* DENOTES CONTROL LOCATIONS
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE L0CAT1QN TABLE (QgWnyhe4)

LOCATION LOCATION BEARINGI Position
NUMBER DESCRIPTION .lE8 TO Latitud

, PLANT Longitude

_ NRBORNE,
(Westbank) Located in soybean/sugarcane 119 0 N 30.00158

APP-I field at northwest comer of Short St. W 90.48323
hI 0Iona.

(Westbank) Located In soybeansugarcane 132° N 30.00356
APQ-I field off LA 18 appmximately 0.6 miles east of 0.81 W 90.48093

LA 18/141 Intersection. . W 0489

(Westbank) Located on north side of 2990 N 29.99302
Secondary Meteorological Tower. 0.35 W 90.46601

(Eastbank) Located Inside the Little Gypsy 2190 N 30.00307
APC-1 Cooling Water Intake Structure fence 0.67 W 90.46401

enclosure.

(Westbank) Located on the roof of the
APE-30D Energy Offloe building on 2765 N 29.95289

Delaronde St In Alger. 2.2 W 90.05430

* DENOTES CONTROL LOCATIONS
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARINGI Position
NUMBER DESCRIPTION MILES TO Latitude

PLANT Longitude

.ROAD LEA

BLQ-1 (Westbank) Located near air sample 132° N 30.00367statLon AP-1. 0.83 W 90.48132

(Esmtbank) Located near transmission tower 1970 N 30.0085BLest of Litt Gypsy on LA 828. 0.81 W 90.48891

BLE-20* (Weetbank) Located on property of Nine Mile 2800 N 29.94142Point in Ww o, LA.19.7 W 90.14909

* DENOTES CONTROL LOCATION(S)

UNT-005-014 Revision 7 Attachment 7.14(9 of 12)

212



RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
NUMBER DESCRIPTION MILES TO Latitude

PLANT Longitude

INGESTION

MILK _ _

(Westank) Located at the Wde e on ' a IJ . 9h996
C'ft%5 LA 18 ncfcee (rom" 434.442244cr '5i"

~~..a47 99. W -9-46'

MKR- QO"
-MIQ,4 (Eastbank) Located at 24254 LA Hwy 442, 166 N 30.57102
' Holiden, LA. 40.7 W 90.62381

_ _ _ _ _ _ _ _ _F I S
FH-1- Upstream of the plant Intake structure. NIA NIA

FH-2 Downstream of the plant discharge structure. N/A NIA

FH-3 (Westbank) Waterways downstream of plant NIA N/A
discharge directed to 40 Arpent Canal.

A

(IL,
.2

I+

to I
U..

* DENOTES CONTROL LOCATIONS

NIA - Not Applieable for this sampling location.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (Continued)

LOCATION LOCATION BEARING/ Position
NUMBER DESCRIPTION MILES TO Latftud
___ n CPLANT Longitude

_ ~ WATEhJBOQBNE_
(Woetbank) Located at 40 Arpent Canal south 14° N 29.98880

SWK-1 of the plant. The canal Is northwest of the 0140 W 9.98M
shel access roadfrallad traci Intersection. 0.49 W 90.47324

SHWE-3 (Westbank) Located at Foot Feny 278° N 29.99063
Landing off LA 18 In Taft. 2.99 W 90.42151
(Westbank) Located at 40 Arpent Canal 140 N 29.9886

SHWK-1 south of plant The canal Is northwest of the 1.49 W 90.47324
shell access roaderallroad track intersection. .4

SHWQ- (Eastbank) Located off LA 628 approximately 1290 N 30.05154
0.1 mibes east of Reserve ferry landing. 5.99 W 90.54748

DWE-5 (Eestank) Located at St Charles 277° N 29.98622
SWE-5 Parish Waterworks off LA 48 In New Sarpy. 4.59 W 90.39525

DWP-7 (Westbank) Located at St. John Parish 1170 N 30.04029
SWP-7* Waterworks off LA 18 In Edgard. 7.37 W 90.57931

DWF-2 (Westbank) Located Dow Chemical Plant 3020 N 29.98371
SWF-2 drInking water canal. 1.51 W 90.44989

* DENOTES CONTROL LOCATIONS
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLE LOCATION TABLE (dContinued)

LOCATION LOCATION BEARING/ Postion
NUMBER DESCRIPTION MILES TO Latude

____ ____PLANT - Lonaltude
SAITAY SYTE

SWR-1" Sewage Uft station NW of MSB between 1530 N 29.99684
Proteted Area Fence and LA IS 0.10 W 90.47184
0.1 miles from the plant.

"Sampling requirements are not derived directly from REMP requirements therefore results wil
not appear in the annual report However, it represents another possible environmental
Interface with ffe plant.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SECTOR AND ZONE DESIGNATORS FOR RADIOLOGICAL SAMPLING
AND MONITORING POINTS

SECTOR NOMENCLATIURE ZONE NOMNCLAXIRE
CENTERUNE OF SECTOR
IN DEGREES TRUE NORTH 2211I2 MILES FROM

VRQFAGILI9Y SQCTOR _ FACILITY ZONE
0&380 *A N 0-1 1
22112 C NNE 1.2 2
45 C NE 243 3
87112 D ENE 3-4 4
90 E E 4-5 5
112112 F ESE 5-8 B
135 G SE 0-7 7
157112 H OR SSE 748 8
180 J S 8-9 9
202112 K SSW 9-10 10
225 L SW 10-15 15
247112 M WSW 15-20 20
270 N W 20-25 25
292112 P WNW 2540 30
315 0 *N 30-35 35
33711Q R NNW 35-40 40

4045 45
. 45-50 50

AREA SGMENT- A area Is Ientified by a Sector m-d Zone designator. Thus, area N-i Is ta aea wh*i lies betwen
348 3/4 and I 1Y degrees ue north from the faclity cul to a radkm of I "le. Ares G-4 would be that area betmeen
123 314to148Ydegreesand te3-and 4-ile arcsfrom thefady. ForAlbomn.kgestion(mik),and Food Produc pthways, to
sector designator wi be preceded by aconyms AP. MK, and FP. respectively.
* The lettes I and 0 have been omitmed from these sector desinators so as to eliminate possible confusion betmeen letters and
numbers.
UNT4)05-014 Revison 7 Attachrnent 7.15 (1 of 1)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

REMP SAMPLING LOCATIONS
WITHIN 2 MILES OF WATERFORD 3

UNT-005-014 Revision 7 Attachmet 7.18 (1 of 1)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROwRAM

RBaP SAMPLES 2 TO 10 ILES
FROM WATERFORD 3

0
C

IL

UNT-005-014 ReviEion 7 Atachmfft 7.17 (1 of 1)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

REMP SAMPLES 2 TO 10 MLES
FROM WATERFORD 3

RE: Samples Wfthin

2 to I 0 Nces o'Waterford 4]3

saw** Types

See

UNT.005-014 Revision 7 218a Abadrunt 7.17 (I of 1)



i RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

REL4P SAMPLES 10 TO 50 MILES
FROM WATERFORD 3

UNT4005-014 Revision 7 Attachment 7.18 (1 or 1)
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES: Pi

Pi factors for Adult age group by nuclide.
Waterford steam Slectric Station
Pathway i inhalation Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bon- Liver T. Body Thyroid Xidney Lung O1-LLZ

a-3 0.00o+00 7.18e+02 7.138+02 7.180+02 7.18e+02 7.18e+02 7.180+02
Be-10 1.58e+06 2.45e+05 3.97e+04 0.OOeO00 0.00e+00 1.70e+06 1.34e+05
C-14 1.02*i04 3.41*+03 3.413+03' 3.41*+03 3.41e+03 3.41m+03 3.41e+03

N-13 5.02e+01 5.02e+01 5.02e+01 5.02e+01 5.02e+01 5.02e+01 S.02e+01
F-10 3.77e+03 0.0O.0OO 4.15-+02 0.00.00 0.OOe+00 0.00&+00 7.39e+01
Na-22 1.04e+05 1.04e+05 1.04e+05 1.04e+05 1.04e+OS 1.04e+05 1.04e+05

…______________ ______ _ ______________________________________________________
Ma-24 1.020+04 1.02e+04 1.02e+04 1'.02e+04 1.02O+04 1.02e+04 1.02e+04
1-32 1.320+06 7.71e+04 5.01e+04 0.00e+00 0.OOe.00 0.OOe+00 8.64e+04
Ca-41 3.06*+05 0.00e+00 3.300+04 0.004+00 0.003+00 3.06e+04 2.290+03

Sc-46 4.41e+0S 9.56e+05 2.49e+0S 0.OOe+00 7.99e+05 0.00e+00 2.58e+05
Cr-51 0.000+00 0.OOe+00 1.00e+02 5.95e+01 2.29e+01 1.440+04 3.320+03
.M-54 0.00*+00 3.S6e+04 6.30e+03 0.00e+00 9.B4e+03 1.400+06 7.74e+04

Mn-56 0.00o+00 1.24e+00 1.83--01 0.OOe+00 1.30e+00 9.44.+03 2.02-+04
F7-55 2.46e+04 1.70e+04 3.94e+03 0.00+00 0.00+00 7.21e+04 6.03e+03
Fe-St 1.le+04 2.70o+04 1.oce+04 0.OOo+00 0.OOe+00 1.020+06 1.88+05

Co-57 0.00e+00 6.92*+02 6.710+02 0.o0e+00 0.OOe+00 3.70e+OS 3.14e+04
Co-58 0.00e+00 1.5.+.03 2.07e+03 0.OOe+00 O.OOe+O0 9.28e+05 1.06e+05
Co-60 0.00e.00 1.150+04 1.430+04 0.OOo+00 0.OOc+00 5.97e+06 2.85o+05

11-59 3.250+04 1.170+04 5.42e+03 0.000+00 0.00O+00 6.56e+04 4.89e+03
N1-63 4.32.+05 3.140.04 1.450+04 0.000+00 0.00e+00 1.78e+05 1.340+04
X1-65 1.540+00 2.10e-01 9.120-02 0.OOo+00 0.00e+00 5.60e+03 1.23e+04

…___________._-____________ _____ _________ _____________________________-_____
Cu-64 0.00-+00 1.460+00 6.150-OX 0.000+00 4.620+00 6.780+03 4.90e+04
zn-6S 3.24o+04 1.033+05 4.660+04 0.000+00 6.90e+04 5.64e+05 S.34o+04
Zn-69 3.39e-02 6.51l-02 4.52e-03 0.00e+oo 4.22e-02 9.20e+02 1.63e+01

Zn-69M 8.168+00 1.960+01 1.79e+00 0.000+00 1.18e+01 2.90e+04 1.37e+05
8O-79 0.000+00 3.06e+03 4.87O+02 0.000+00 4.55e+03 3.SBe+OS 2.660+04
Br-e2 0.00+00 0.004e.00 1.35e+04 0.00o+00 0.00e+00 0.OD0+00 1.04e+04

Br-83 0.000+00 0.00+00 2.41e+02 0.000+00 0.0Oe+00 0.004*00 2.323+02
Dr-64 0.000+00 0.00e+00 3.13e+02 0.00o+00 0.00e+00 0.OOe+00 1.64e-03
Br-85 0.OOo+00 0.00e+00 1.28e+01 0.00e+00 0.ooe0o O.OOe+00 0.OOe+00

Conversion factor. are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult age group by nuclide.
Waterford steam Zlectric Station
Pathway : Inbalation Pathway for Pi

Muclide Organ Done conversion Factor.

Bone Liver T. Body Thyroid Kidney Lung OI-LLI

Rb-S6 o.ooe+0O 1.35e+05 S.90e+04 o.oae+oo 0.oOe+00 0.00+00 1.660+04

Rb-17 0.ooe+00 7.89e+04 2.57e+04 o.OOe+00 0.00+00 0.00e+00 2.30e+03

Rb-SI 0.00e+00 3.87e+02 1.93e+02 o.0oe+o0 0.00o+00 0.00e+00 3.34e-Os
._____.____ _____________._____.__.__ ____ ___ _-__________________ ________._.

Stb-99 0.00o0oo 2.560+02 1.70e+02 o.00-+00 0.00o+00 0.0oe+o0 9.28e-12

8r-99 3.04e+05 0.00e+00 s.72e+03 o.00e+0o 0.00e+00 1.40-+06 3.5Oe+OS

Sr-90 2.B7e+07 0.oOe+00 5.77e+05 0.00e+00 0.00e+00 9.60e+06 7.22e+05

Sr-91 6.19e+01 o.0Oo+0o 2.50e+00 0.ooe+OO 0.000+00 3.65e+04 1. 91e+05

Sr-92 6.74e+00 0.00o+00 2.91e-0l 0.00e+00 0.OOe+00 1.65e+04 4.30e+04

Y-90 2.09e+03 0.OOe+00 5.61e+01 0.OOe+00 0.ooe+00 1.70e+05 S.06e+05
________________________________________________ _____.-_____-______-___ _-____

Y-91 4.62e+05 o.00e+00 1.24e+04 0.00e+00 0.0oe+00 1.70e+06 3.95s+05

Y-91m 2.61--01 o.O0e+00 1.02*-02 0.ooe+00 0.ooe+00 1.92e+03 1.33e+00

Y-92 1.036+01 0.00e+00 3.02e-01 0.00e+00 0.OOe+00 1.57e+04 7.35e+04

Y-93 9.44e+01 0.00e+00 2.61e+00 0.00e+00 0.00&+00 4.85+e04 4.22e+05

Zr-93 4.le+05 2.34e+04 1.10e+04 0.ooe+00 S.8S.+04 1.70e+05 1.21e+04

Zr-95 1.07e+05 3.440+04 2.33e+04 0.OOe+00 3.42e+04 1.77e+06 l.SOe+05
…___-___________.___._-________-_____-_-____ ________ _ _______________-_ _____

Zr-97 9.680+01 1.96e+01 9.04e+00 0.00e+00 2.97e+01 7.07e+04 5.23e+05

Nb-93n 2.48e+05 8.089+04 1.99e+04 0.OOe+00 9.2se+04 2.49e+DS 1.90e+04
Nb-95 1.410+04 7.82e+03 4.21e+03 0.00e+00 7.74e+03 S.05e+05 1.04e+05

Nb-97 2.22e-01 5.62e-02 2.0Se-02 0.O0e+00 6.54e-02 2.40e+03 2.42e+02
Mo-93 0.ooe+00 s.36e+03 2.54e+02 0.00e+O0 2.840*03 4.09e*oS 3.03e+04

11-99 0.00+00 1.21e+02 2.30e+01 0.000+OO 2.91e+02 9.12e+04 2.48e+05

Tc-101 4.166-0S 6.020-05 5.90e-04 0.00e+00 1.Oee-03 3.99e+02 1.09e-11

Tc-99 2.50e+02 3.71e+02 1.00e+02 0.ooe+00 4.68e+03 8.0se+05 6.03e+04
?c-99m 1.03e-03 2.91*-03 3.700-02 0.00e+00 4.42e-02 7.64e+02 4.16e+03

Ru-103 1.53e+03 0.00e+00 6.58e+02 0.OOe+00 S.S3e+03 5.05e+05 l.lOe+05
Ru-105 7.90e-01 0.ooe+00 3.11.-al 0.ooe+00 1.02e+00 1.10e+04 4.82e*04

Ru-106 6.91e+04 0.OOo+00 9.72e+03 0.OOe+00 1.34e+05 9.36e+06 9.12e+05

Rh-lOS 7.39e+00 5.39S+00 3.54e+00 o.ooe+00 2.29e+01 1.93e+04 9.72e404
Pd-107 0.00+00 6.62e+02 4.70e+01 0.00e+00 5.26e+03 7.58e+04 5.65e+03
Pd-109 0.000+00 3.70-+00 9.28e-01 0.O0e+00 1.Se+01 1.49e+04 2.22e+S05

Conversion factors are in units of mram/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

P1 factors for Adult age group by nuclide.
Waterford Steam Blectric Station
Pathway s inhalation Pathway for Pi

Nucllde Organ Dome Conversion Factors

Done Liver T. Body Thyroid Xidney Lung aI-LLI

Ag-110m 1.08e+04 1.00e+04 5.94e+03 0.00e+00 1.97e+04 4.63e+06 3.02e+05

Ag-ill 3.40e*+02 1.42e+02 7.10e+01 0.OOe+00 4.59e+02 1.96e+05 2.23e+05
Cd-113m 0.OOe+00 1.23-+06 3.930+04 0.00+O0O 1.37e606 1.66.+06 1.27e+05

__________________________________________,______...________..____._____.______

Cd-115m 0.OOe+0O 1.97e+05 6.36e+03 0.00e+OO 1.S5e+05 1.41e+06 3.84e+05

Sn-123 2.42e+05 5.34e+03 7.86e+03 4.540+03 0.00e+OO 2.30*+06 3.14e+05

En-125 9.28o+03 2.50+e02 5.62e+02 2.07e*02 0.OOe+00 5.90.*05 5.45e+05
____.__________________________________..___________________.___-___.___.______

8n-126 1.26e+06 3.34e+04 4.800+04 9.84e+03 0.OOe+00 9.36e+06 1.27e+05
8b-124 3.12e+04 5.89e+02 1.24e+04 7.55e+01 0.OOe+00 2.48e+06 4.06e+05
Sb-125 5.34e+04 5.95e+02 1.26e+04 5.40e+01 0.004e00 1.74e+06 1.Ole+05

8b-126 3.60e+03 7.30e+01 1.30e+03 2.20e+01 0.OOe+00 7.66e+05 4.81e+05

8b-127 2.64e+02 5.78e+00 1.02e+02 3.1Be+0O 0.00e+00 1.64e+05 3.02e+05

Te-125m 3.42e+03 1.58e+03 4.67e+02 1.05e+03 1.24e+04 3.14e+05 7.06e+04

Te-127 1.40e+00 6.42e-01 3.10e-01 1.06+00 5.10e+00 6.51e+03 5.74e+04

Te-127m 1.26e+04 5.77e+03 1.57e+03 3.29e+03 4.58e+04 9.60e+05 1.50e+05

Te-129 4.90e-02 2.39e-02 1.24e-02 3.90e-02 1.87e-01 1.94e+03 2.57e+02

Te-129m 9.76e+03 4.67e+03 1.59e+03 3.44e+03 3.66e+04 1.16e+06 3.03e+05

Te-131 l.lle-02 5.95e-03 3.59e-03 9.36e-03 4.37e-02 1.39e+03 1.94e+01

To-131m 6.99e+01 4.36e+01 2.90e+01 5.50e+01 3.09e+02 1.46e+05 5.56e+05
….____._.______________________________________________________________________

TS-132 2.60e+02 2.15e+02 1.62e+02 1.90e+02 1.46e+03 2.88e+05 S.lOe+OS

To-133m 5.79e-02 4.32e-02 3.34e-02 5.02e-02 2.99e-01 4.41e+03 6.12e+01

T0-134 3.07e-02 2.58e-02 1.26e-02 2.75e-02 1.74e-01 3.47e+03 2.38e-01

1-129 1.93-+04 1.69e*04 5.S3e*04 4.43e+07 3.62e+04 0.00e+00 1.78e+03

S-130 4.58e+03 1.34e+04 5.28e+03 1.14e+06 2.09e+04 0.00e+00 7.69e+03

1-131 2.52e+04 3.58e+04 2.05e+04 l.19e+07 6.13e+04 0.00e+00 6.28e+03

S-132 1.16e+03 3.26e+03 1.16e+03 1.14e+05 5.18e+03 0.00e+00 4.06e+02

1-133 8.64e+03 1.48e+04 4.52e+03 2.15e+06 2.58e+04 0.00e+00 8.989+03

1-134 6.44e+02 1.73e+03 6.15+e02 2.98e+04 2.75e+03 0.00.e00 1.01e+00

1-135 2.60e+03 6.98e+03 2.57e+03 4.49e+05 l.lle+04 0.00e+00 5.25e+03

Cs-134 3.73a.05 8.48e+05 7.28e+05 0.00e+00 2.87e+05 9.76ee04 1.04e+04

Co-134m 1.27e+02 2.56e+02 1.386e+02 0.OOe+00 1.46e+02 2.34e+01 6.34e+01

Conversion factors are in units of mrom/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; P.

Pi factors for Adult age group by nuclide.
Waterford Steam Slectric Station
Pathway : Inhalation Pathway for Pi

Nuclide Organ Done Conversion Factora

Bone Liver T. Body Thyroid Kidney Lung 0I-LLI

CJ-135 1.17e+05 1.03e+05 4.79e+04 0.00e+00 4.09e+04 1.26O+04 1.69e+03
C-136 3.90e+04 1.46+405 1.20e+OS 0.00e+00 S.56e*04 1.20e+04 1.17e+04
CJ-137 4.70e+OS 6.21e+05 4.29.+05 0.00e+00 2.22e+05 7.52e+04 S.40e+03

CJ-138 3.31e+02 6.21e+02 3.24e+02 0.00e+00 4.90e+02 4.86e+01 1.86e-03
Cs-139 2.050+02 2.90e+02 1.11e+02 0.00e+00 2.44e+02 2.27e+01 4.39e-21
Da-139 9.36s-01 6.6Se-04 2.74e-02 0.00e+00 6.22&-04 3.76e+03 0.96-+02

Ba-140 3.90e+04 4.90e+01 2.57e+03 0.00e+00 1.67e+01 1.27e+06 2.18e+05
Ba-1421 1.00e-D1 7.53c-0S 3.36e-03 0.00O+00 7.00e-05 1.94e+03 1.16e-07
Ba-142 2.63e-02 2.70e-0S 1.66e-03 0.00e+00 2.29e-05 1.19e+03 1.57e-16

_____._______._________________________________________________________________

La-140 3.44e+02 1.74-+02 4.58e401 O.00e+00 0.00e+00 1.36e+0S 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 6.03e-01 3.10e-01 7.72e-02 0.00e+00 0.00e+00 6.33e+03 2.11e+03

______.___._____________________________________________________________.._..._

Ce-141 1.99-+04 1.35e+04 1.53e+03 0.00e+00 6.26e+03 3.62e+05 1.20e+05
Cb-143 1.96e+02 1.38e+02 1.53e+01 0.00e+00 6.08e+01 7.98e+04 2.26c+05
Ce-144 3.436+06 1.43e+06 1.84e+05 0.OOe+00 6.4se+05 7.78e+06 8.16e+OS

_____._________._______________________________________________________________

Pr-143 9.36e+03 3.75e+03 4.64e+02 0.00e+00 2.16e+03 2.81e+05 2.00e+05
Pr-144 3.Ole-02 1.25e-02 1.53e-03 0.00e+00 7.05e-03 1.02e+03 2.15e-08
Nd-147 5.27e+03 6.100+03 3.65e+02 0.ooe+00 3.56e+03 2.21e+05 1.73e+05

Pm-147 6.70e+05 6.30e+04 2.5Se+04 0.OOe+00 1.19e+05 5.29e+05 4.43e+04
Pm-148 3.07e+03 5.10e+02 2.56e+02 0.00e+00 9.60e+02 3.13e+05 4.64e+05
Pm-148m 7.86e+04 2.03e+04 1.55e+04 0.00e+00 3.0Se+04 1.71e+06 3.34e+05

Pm-149 2.75e+02 3.90e+01 1.59e+01 0.00e+00 7.35e+01 5.77e+04 2.00e+05
Pm-151 6.90s+01 1.14e+01 5.77e+00 0.00e+00 2.04e+01 3.15e+04 1.60e+05
Sm-151 6.B7e+05 1.18e+05 2.S4e+04 0.00e+00 1.33e+05 3.56e+OS 2.60e+04

SM-153 1.36e+02 1.14e+02 *.32e+00 0.00e+00 3.67e+01 3.31e+04 1.26e+05
Nu-152 1.90e+06 4.33e+05 3.81*+05 0.00e+00 2.68e+06 2.74e+06 1.27e+05
Bu-154 5.92e+06 7.2Be+05 5.18e+05 0.00e+00 3.49c+06 4.67e+06 2.72c+05

….--_____----......---___________---------.-.-.-----------...----______________

Bu-15S B.08e+05 1.14e+05 7.37e+04 0.00e+00 5.27e+05 7.57e+05 4.76e+04
8u-156 1.S4e+04 1.18e+04 1.92e+03 0.00e+00 7.96e+03 6.95e+05 3.606+05
Th-160 1.77e+05 0.ooe+00 2.20e+04 0.00e+00 7.28e+04 1.54e+06 2.14e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factor. for Adult age group by nuclide.
Watortord Steam Xlectric Station
Pathway : Inhalation Pathway for Pi

Nuclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLZ

no-166M 2.70e+06 B.40e+05 6.40e+05 0.OOe+00 1.26e+06 3.15e+06 1.27e+0S
1-131 4.98e+01 1.62e+01 1.74e+00 0.00.0c 0.00+00 1.37e+04 2.020+03

1-185 1.56e+03 5.18e+02 5.45e+01 0.00e+00 0.OOe+00 4.46e+05 8.S6e+04
_.._________...__..__..______________..._____________________________..________

1-107 8.48e+00 7.08e+00 2.4ee+00 0.00e+00 O.OOe+00 2.90e+04 1.550+05
Pb-210 2.11e+08 5.38e+07 6.70e+06 0.OOe+00 1.70e+08 2.10e+08 1.21e+04
3I-210 1.955+03 1.27e*04 1.06*+03 0.00+00 1.54e+05 8.98e+06 2.36e+05

P0-210 3.18e+06 6.9Be+06 7.66a+05 0.00e+00 2.36e+07 2.51e+08 3.35e+05
Ra-323 1.44e+06 2.22e+03 2.00e405 0.OOetOO 9.28e+04 2.04e+00 2.27e406
Ra-224 1.58e+0S 3.82e+02 3.17e+04 0.00e+00 1.08e+04 7.02e+07 2.41e+06

_____________...__________________________________________..___________________

Ra-225 2.40e+06 2.95e+03 4.79e+05 0.00e+00 .08e+04 2.34e+08 2.17e+06

Ra-226 1.OOe+09 1.91e+04 7.31e+09 0.00e+00 5.42e+05 9.36e+09 2.35e+06
Ra-228 3.530+08 9.84e+03 3.82e+08 0.000e00 2.79a+05 1.29e+09 4.00e+05

_____________.__________________________.______________._______ _______________

Ac-225 3.38e+06 4.66e+06 2.27e+O5 0.00e+00 5.30e+05 1.77e+08 2.02e+06
Ac-227 1.84e+10 2.44e+09 1.09e+09 0.OOe+00 7.86e+08 1.93e+09 4.06e+05

Th-227 1.74e+06 3.14e+04 5.00e+04 0.OOe+00 1.78e+05 3.02e+08 2.67e+06
___.__________.______________.______.________________________________._________

Th-228 1.60e+09 2.71e+07 5.42e+07 0.OOe+00 1.Sle+08 8.08e+09 2.79e+06

Th-229 1.21e+11 3.47e+09 2.01e+09 0.OOe+00 1.70e+10 2.90*+10 3.86e+05

Th-230 1.83e+10 1.05e+09 5.09e+08 0.00+00 5.12*+09 4.97e+09 2.98e+05

Th-232 2.05e+10 8.96e+08 7.23e+06 0.OOe+00 4.38e+09 4.77e+09 2.54e+05

Th-234 1.30e+04* 7.65e+02 3.76e+02 0.00e+00 4.33e+03 1.Sle+06 5.62e+05

Pa-231 4.06e+10 1.53e+09 1.58e+09 0.OOe+00 8.56e+09 4.60e+08 3.55e+05

Pa-233 9.68e+03 1.94e+03 1.67e+03 0.00e+00 7.32e+03 2.82e+05 8.16e+04

U-232 4.11e+08 0.OOe+00 2.93e+07 0.006+00 4.45e+07 1.78e+09 3.37e+05

U-233 8.72e+07 0.00e+00 5.28e+06 0.00e+00 2.03e.07 4.26e+0S 3.11e+05

U-234 8.32-+07 0.OOeo00 5.17e+06 0.OOe+00 1.99e+07 4.18e+08 3.OSe+OS

U-235 8.00e+07 0.006+00 4.86e+06 0.00e+00 1.87e+07 3.92e+08 3.87e+05

U-236 O.OOe+07 O.Oe+00 4.96e+06 0.OOe+00 1.91e+07 4.00e+00 2.86e+05

U1-237 2.94e+02 0.OOe+00 7.82e+01 0.OOe+00 1.21e+03 8.16e+04 9.60e+04

U-230 7.66e+07 0.OOe+00 4.54e+06 0.00-+00 1.74e+07 3.66e+0B 2.73e+05

Sp-237 1.25e+10 B.OOe+09 5.50e+08 0.OOe+00 4.08e+09 4.18e+03 3.94e+05

Conversion factors are in units of mrem/yr per uci/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Ruclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

ff-238 2.370+03 5.76e+02 3.69e+01 O.Ooe+O0 2.16*+02 e.16a+04 1.70e+05
Rp-239 2.30e+02 2.03e-02 1.24-+01 O.OOe+O0 7.00e+01 3.76e+04 1.19e+05

Pu-235 1.14e+10 7.77e+09 5.52e+08 0.OOe+OO 2.37e+09 1.46e+09 3.62e+05
______.________________________________________________________________________

Pu-239 1.33e+10 8.56e+09 6.20e+0B 0.00e+00 2.64e+09 1.38e+09 3.30e+05

PU-240 1.32e+10 8.56e+09 6.189+08 0.OOe+00 2.63e+09 1.38e+09 3.37e+05

Pu-241 2.74e+08 6.95e+07 1.03e+07 0.00e+00 4.74e+07 1.22e+06 6.920+03
__..___________________________________________________________________________

Pu-242 1.22-+10 9.24e+09 5.97e+06 0.OOe+00 2.54e+09 1.32e+09 3.24e+05

Pu-244 1.43e+10 9.44*+09 6.83e.08 O.00e+00 2.91e+09 l.Sle+09 4.B2e+05

Am-241 1.34e+10 9.04a+09 5.37e+08 0.OOe+00 4.03e+09 4.85e+08 3.68e+05

Am-242m 1.36e+10 8.48e+09 5.38e+00 0.Ooe+00 4.Oe+09 1.950+08 4.63e+05

Am-243 1.34e+10 8.80-+09 5.26e+08 0.00+00 3.96e+09 4.60e+08 4.32e+05

CM-242 1.780e+08 1.42e{00 7.97&+06 0.004*00 3.5sg-07 3.14e+08 3.93e+0S

Ctu-243 9.80e+09 6.09e+09 3.69e+08 0.OOe+00 1.72e+09 5.05e+08 3.87e+05
Cm-244 5.70e+09 4.70e+09 2.10e+08 0.00e+00 1.31e+09 4.0sei0S 3.74*+05

Cm-245 1.39e+10 9.12e+09 5.71e+08 0.OO0e+0 2.66e+09 4.68e+08 3.49e+05

CO-246 i.30+410 9.le*+09 5.70e+0 0.Ooc+00 2.66e+09 4.77e+08 3.43e+05

Om-247 1.34e+10 8.96e+09 5.62e+09 0.00e+00 2.62e+09 4.68e+08 4.50e+05

CO-248 1.12e+11 7.41u+10 4.63e+09 0.00e+00 2.16e+10 3.86e+09 7.27e+06

-Cf-2O 2 4.34e+09 0.00e+00 1.areeol 0.00o+00 0.m/e+00 1.59ep09 1.42m+06

Conversion factors are in units of mirom/yr per uci/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Si factors for Teen age group by nuclide.
Waterford Steam zlectric station
Vathway : Inhalation Pathway for Pi

Muclide Organ Dome Conversion Factors

Bone Liver T. Body Thyroid 1idney Lung GI-LL1

E-3 0.OOe+0O 7.25e+02 7.25e+02 7.25.402 7.25e+02 7.25e+02 7.259+02
se-lo 2.22e*+06 3.46e+05 5.67o+04 0.00e+00 0.00*+00 3.07e+06 1.42e+05
C-14 2.60e+04 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03

….--_--- _ _ -------- -_---.--- -_------- --- _----- --------- _ -------- ------- _
6-13 C.92e+01 6.92*+01 6.92e+01 6.92e+01 6.920+01 6.92e+01 6.92e+01

P-18 5.22e+03 0.OOe+00 5.68e+02 0.OOe+00 0.OOe+OO 0.OOe+00 3.11e+02
Ka-22 1.41e+05 1.41e+05 1.41e+05 1.41e+05 1.41e+05 1.41.+05 1.42e+05

_____---.-------------------------..--__-----_______------.....--.----__.______
W&-24 1.30e+04 1.38-+04 1.38e+04 1.39B+04 1.38e+04 1.39e+04 1.38e+04
P-32 1.59.+06 1.lOe+0S 7.16e+04 O.OOe+O0 0.00e+00 0.00e00 9.28e+04
CA-41 3.24e+05 0.OOe+00 3.SOe+04 0.00+00 0.OOe+00 B.Oe+08 2.42e+03

._________________________________________________....________________.________

Sc-46 5.79e+05 1.13e.06 3.34e+05 0.oOe+.00 8.0e+06 0.OOe+00 2.38e+05
Cr-51 0.OOe+00 0.OOe+00 1.35e+02 7.50e+01 3.07e+01 2.10e+04 3.00e+03
M0-54 0.00e400 5.lle+04 0.40e+03 0.00.400 1.27*+04 l.9B*4og 6.68^4.04

_.._______________________________________________________.____________________

M.-S6 0.0oe+00 1.70e+00 2.52e-01 0.OOe+O0 1.79e+00 1.52e+04 5.74e+04
Fe-55 3.34e+04 2.38e+04 5.54e+03 o.OOe4oo 0.Ooe+00 1.24e.05 6.39e+03
Po-59 1.59e+04 3.70e+04 1.43e+04 0.OOe+00 0.OOe+00 1.53e+06 1.78e+05

Co-57 0.00e+00 9.44e+02 9.20e+02 0.OOe+00 0.OOe+00 5.86e+05 3.14e+04
Co-s5 0.00e+00 2.07e+03 2.78e+03 0.00e+00 0.00e+00 1.34e+06 9.52eo04
Co-6O 0.OOe+00 1.51e+04 1.9c+04 0.00e~+00 0.OOeeOO 8.72e+06 2.59e+05

________.____________.___________________._____________________________________

Hi-59 4.35e+04 1.62e+04 7.39e+03 0.00e+00 0.OOe+00 1.13e+05 5.189+03
Ni-63 5.0eo+05 4.34e+04 1.98+04 0.000400 0.OOu.00 3.07e+oS 1.42e+04
Ni-65 2.1Be+00 2.93e-01 1.27e-01 0.00e+00 0.OOe+00 9.36e+03 3.67e+04

CU-64 0.OOe+0O 2.03e+00 8.48e-01 0.00+00 6.41e+00 1.lle+04 6.14e+04
Zn-65 3.86e+04 1.34e+05 6.24e+04 0.00+00 *.64e+04 1.24e+06 4.66e+04
Zn-69 4.03e-02 9.20e-02 6.46e-03 0.00e+00 6.02e-02 1.S5e+03 2.S5e+02

Zn-69m 1.15e+01 2.71e+01 2.49e+00 0.OOe+00 1.65e+01 3.14e+04 1.71e+05
Se-79 0.00e+00 4.34e+03 6.97e+02 0.00e+00 6.50e+03 6.17e+05 2.82e+04
Br-82 0.00+00 0.004+00 1.82e+04 0.00e+00 0.OOe+00 0.OOe+00 0.00+00

Br-53 0.00-+00 0.00e+00 3.44e+02 0.OOe+00 0.OOe+00 0.OOe+00 0.00+OO

Br-84 0.00+00 0.00e+00 4.33e+02 0.OOe+00 0.OOe+00 0.00e+00 0.00e+00
Br-85 0.000+00 0.00o+00 1.83e+01 O.OOe+00 0.ooe+00 0.0Oe+00 0.00e+00

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES: Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway: zXnalation Pathway for Pi

Nuelide Organ Dose Conversion Factors

Bono Liver T. Body Thyroid Kidney Lung OI-LLI

Rb-E6 0.OOe+00 1.90e+05 8.40e+04 0.oOe+00 O.OOe+O0 0.OOe+00 1.77e+04
Rb-87 0.00+00 1.12e+05 3.66e+04 0.ooe+00 0.00e+OO 0.Ooe*+0O 2.44e+03
Rb-58 0.000+00 5.46e+02 2.72e+02 0.OOe0+O O.OOe+00 0.OOe+00 2.92e-05

_____ ______.________________.__ __-________-__________________________.___-___

Rb-89 0.0Oe+00 3.52e+02 2.33o+02 0.OO00e+00 0.00.+00 O.0O*+00 3.38--07
Sr-89 4.34e+05 0.00O+00 1.25e+04 0.OOe+00 0.00e+00 2.42e+06 3.71e+05
8r-9o 3.316+07 0.00e+00 6.66e+05 0.OOe+00 0.00+00 1.65e+07 7.65e+05

Sr-91 6.8Oe+01 0.00+00 3.51e+00 0.00e+00 0.00e+00 6.07e.04 2.S9e+05
Sr-92 9.s2-+00 0.00e+O0 4.06e-01 0.00e+00 0.00e+00 2.74e+04 1.19e+05
Y-90 2.95e+03 0.OOe+00 8.00e+01 0.OOe+00 0.00+00 2.93e+0S 5.59e+05

Y-s1 6.6le+05 0.00e+00 1.77e+04 0.ooe+0o 0.006+00 2.94e+06 4.09e*0s
Y-92m 3.70e-01 0.00e+00 1.42e-02 0.000+00 O.OOe+00 3.20e+03 3.02e+01
Y-92 1.47e+01 0.00+00 4.29e-01 0.oOe+00 0.00e+00 2.68e+04 1.65e+05

Y-93 1.35e+02 0.00e+00 3.72e+00 0.00e+00 0.00+00 8.32e+04 5.79e+05
Zr-93 5.46*+05 2.70e+04 1.47e+04 0.oOe+00 9.28s+04 2.94e+05 1.28e+04
Zr-95 1.46e+05 4.58e+04 3.1Se+04 0.Ooe+00 6.74e+04 2.69e+06 1.49e+05

Zr-97 1.3Be+02 2.72e+01. 1.26C+O1 0.ooe+00 4.12e+01 1.30e+05 6.30e+05
Nb-93m 3.31e+05 1.09e+05 2.73e+04 0.00e+00 1.27a+05 4.29e+05 2.02e+04
Nb-95 1.060+04 1.03e+04 5.66e+03 0.OOe+00 2.OOe+04 7.51e+05 9.68e+04

Nb-97 3.14e-01 7.78e-02 2.84e-02 0.00e+00 9.12e-02 3.93e+03 2.17e+03
Mo-93 0.00+00 1.33e+04 3.62e+02 0.ooe+00 4.05a+03 7.05e+05 3.19e+04
1Mo-99 .OOe+00 1.69e+02 3.22e+01 0.OOe+00 4.11e+02 1.54e+0s 2.69e+05

TC-101 5.92e-OS s.40e-05 B.24e-04 0.ooe+00 1.520-03 6.67e+02 s.72a-07
Tc-99 3.S~e+02 5.26e+02 1.43e+02 0.ooe+00 6.68e+03 1.39*+06 6.39e+04
Tc-99m 1.38e-03 3.86e-03 4.99e-02 0.00+00 5.76e-02 1.15e+03 6.13e+03

______________-_________________-___________._____________.___ ____-__.-_ __ __

Ru-103 2.10*+03 0.OOe+00 8.96e+02 0.ooe+00 7.43e+03 7.83e+05 l.O9e+05

Ru-105 1.12e+00 0.00e+00 4.34e-01 0.OOe+00 1.41e+00 1.82e+04 9.04e+04
Ru-106 9.84e+04 0.OOe+00 1.24e+04 0.OOe+OD 1.90e+05 1.61e+07 9.60e+05

Rh-105 1.06e+01 7.58e+00 4.99e+00 0.00e+00 3.23e+01 3.27e+04 9.84e+04

Pd-107 0.OOe+OO 9.36e+02 6.71e+01 0.00e+00 7.51e+03 1.30e+05 5.99e+03
Pd-loS 0.00e+00 5.250+00 1.33e+00 0.000+00 2.690+01 2.55e+04 1.57e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES: Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway z l alation Pathway for Pi

Ruclide Organ Do*& Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GX-LLI

Ag-lOrm 1.389+04 1.31e+04 7.99e+03 0.00o+00 2.50*+04 6.75o+06 2.73e.05

Ag-ill 4.86e+02 2.02e+02 1.01e+02 0.O0e+O0 6.54e+02 3.20e+05 2.40-+05

Cd-113m 0.000+00 1.74a+06 5.68e+04 O.OOe+O0 1.94e+06 2.07-+06 1.34e005

Cd-1s5m 0.OOe+00 2.78e+05 9.12e+03 0.OOe+00 2.26e+05 2.42e+06 4.08e+05

Sn-123 3.4Se+05 7.55e+03 1.l2e+04 6.04e+03 0.00e+00 3.97e+06 3.33e+0s

8n-125 1.33e.04 3.54e+02 7.99e+02 2.76e+02 0.00+00 1.Ole+06 5.B3e+05

Sn-126 1.74e+06 4.310+04 6.59e+04 1.14e+04 0.OOe+OO 1.38e+07 1.34e+05

Sb-124 4.30-+04 7.94e+02 1.690+04 9.76e+01 0.OOe*00 3.85e+06 3.98e+05
Sb-125 7.33e+04 8.08e+02 1.72e+04 7.040+01 0.ooe+00 2.74e+06 9.92e+04

Sb-126 4.5S0403 1.02e+02 1.7Be+03 2.00e+01 0.00eOO 1.24e+06 4.81e+05

Sb-127 3.71e+02 7.94e+00 1.40e+02 4.17e+00 0.00e+00 2.65e+05 3.15e+05

Te-125m 4.88e+03 2.24e+03 6.67e+02 1.40e+03 0.OOe+00 5.36e+05 7.50e+04
_______________________________________________________________________________

5e-127 2.01e+00 9.12e-01 4.42e-01 1.42e+00 7.2Be+00 1.12e+04 8.08e+04

Te-127m 1.80e+04 8.16e+03 2.18e+03 4.38e+03 6.54e+04 1.66e+06 1.59e+05
Te-129 7.10e-02 3.3Be-02 l.76e-02 5.le-02 2.66e-01 3.30e+03 1.62e+03

------------------- _-_---_--__------------------_---__._.-__---------_-----___

Te-129m 1.39e+04 6.53e+03 2.25e+03 4.58e+03 5.19e+04 1.98e+06 4.05e+05
Te-131 '1.58e-02 8.32e-03 5.04e-03 1.24e-02 6.19e-02 2.34e+03 1.51e+01

Te-131m 9.84e+01 6.01e+01 4.02e+01 7.25e+0l 4.39e+02 2.380e+05 6.21e+05
_________._-_______________________.________________________________-____.____

To-132 3.60e+02 2.90e+02 2.19e+02 2.46e+02 l.95e+03 4.49e+05 4.63e+05
Te-133m 8.08e-02 5.86e-02 4.57e-02 6.54e-02 4.06e-0l 6.97e+03 9.84e+02
TO-134 4.25e-02 3.48e-02 2.91e-02 3.57e-02 2.33e-0l 5.40e+03 1.10e+01

__________________________.____________________________________________________

1-129 2.82.+04 2.35a+04 3.92*+04 2.93e+07 4.21-+04 0.00eo00 1.83e+03
1-130 6.24e+03 1.79e+04 7.17-+03 1.49e+06 2.75e+04 0.00e+00 9.12e+03
I-131 3.54e+04 4.91e+04 2.64e+04 1.46e+07 8.40*+04 0.006+00 6.49e+03

…-------------------_---------------__-----------------------------------------

X-132 1.59e+03 4.38e+03 2.58e+03 1.51e+05 6.92e+03 0.ooe+00 1.27e+03
X-133 1.22e+04 2.05e+04 6.22e+03 2.92e+06 3.59e+04 0.OOe+00 1.03e+04
1-134 e.88e+02 2.32e+03 8.40e+02 3.95e+04 3.66e+03 0.O0e+00 2.04e+01

_____________________._____________________-___________________ _______________

1-135 3.700+03 9.44e+03 3.49e+03 6.21e+05 1.49e+04 0.00e+00 6.95e+03
Ca-134 5.02e+05 1.13e+06 5.49e+05 0.OOe+00 3.75e+05 1.46e+05 9.76e+03
Co-134m 1.76e+02 3.490+02 1.880+02 0.00e+00 2.03e+02 3.65e+01 1.62-+02

Conversion factors are in units of mrem/yr per uCi/cubic meotr.
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I
DOSE FACTORS DUE TO RADIONUCLIDES

OTHER THAN NOBLE GASES; PI

P1 factors Cor Teen age group by nuclide.
Watorford Steau Electric Station
Pathway s Inhalation Pathway for Pi

Nuelide Organ Dose Conversion Pactors

lnne Liver T. Body Thyroid Kidney Lung G1-LLZ

Cs-135 l.66e+05 1.46e+05 3.58e+04 0.00e+00 5.14*+04 2.16e+04 1.78e+03
Cs-136 5.1Se+04 1.94e+05 1.37e+05 O.OOe+00 l.10Oe05 1.78e+04 1.09e+04

Cs-137 6.70e+05 0.48e+05 3.11e+05 0.00e+00 3.04e+05 1.21e+05 9.49&*03
___.__._______.____...__.____________._________._______________________________

Cs-138 4.66e+02 8.56e+02 4.46e+02 0.OOe+00 6.62e+02 7.87e+01 2.70e-01

Ce-139 2.92e+02 4.lOe+02 1.58e+02 0.OOe+00 3.47e+02 3.89e+01 1.33e-13

Ba-139 l.34e+00 9.44e-04 3.90e-02 0.00+00 .IBe-04 6.46e+03 6.45e+03
________________________..___________.______________.__________________._______

Ra-140 5.47e+04 6.70e+01 3.52e+03 0.00e+OO 2.26e+01 2.03e+06 2.29e+05

Ba-141 1.42e-O1 1.06e-04 4.74e-03 0.OOe+00 9.84e-05 3.29e+03 7.46e-04

Da-l42 3.70e-02 3.70e-05 2.27e-03 0.OOe+00 3.14*-OS 1.91e+03 4.79e-10

La-24O 4.79e+02 2.36e+02 6.26e+01 0.OOe+00 0.OOe+00 2.14e+05 4.87e+0S

La-141 6.10e+00 1.890+00 3.10e-01 0.OOe+00 0.00+00 1.85e+04 1.23e+05

La-142 9.60--Ol 4.23e-01 1.06--Ol o.0oo+00 0.oOe+0O 1.02*+04 1.20e+04

Ce-141 . 2.94e+04 1.90e+04 2.17e+03 0.00e+00 8.88e+03 6.14e+05 1.26e+05

Co-143 2.66e+02 1.94-+02 2.160+01 0.000e00 8.64e.01 1.30.+05 2.55e+05

Ce-144 4.89e+06 2.02s+06 2.62c+05 0.000+00 1.21e406 1.34e+07 8.64e+05
…_____..__._______________..._______________________________________.__________

Pr-143 1.34e+04 5.31e+03 6.62e+02 0.OOe+00 3.09e+03 4.83e+05 2.14e+05

Pr-144 4.30e-02 1.76e-02 2.1Be-03 0.00e+00 1.01e-02 1.75e+03 2.35e-04

Nd-147 7.86e+03 8.56e+03 5.13e+02 0.OOe+00 S.02e+03 3.72e+05 l.82e+05
…..-.__-.--_______________-------------------------..-----..----------_________

Pm-147 9.20e+05 6.80e+04 3.60e+04 0.00e+00 1.68e+05 9.12e+05 4.70e+04

Pm-149 4.3Se.03 7.10-+02 3.S8e+02 0.00+00 1.28e+03 5.22e+05 4.91e+05

Pm-148m 1.06e+05 2.68e+04 2.10e+04 0.OOe+00 4.06e+04 2.56e+06 3.28e+05

PM-149 3.93..02 S.S1+01 2.27e+01 0.000+00 1.05*+02 9.92e+04 2.23e+05

PM-151 9.60C+01 1.590+01 8.080+00 0.0oe+00 2.86e+01 5.25e+04 1.820+05

Bm-151 8.56e+05 1.68e+0S 3.89e+04 0.00Oe00 1.92e+05 6.14e+05 2.82e+04

Sm-153 1.94e+02 1.61e+02 1.18e+01 0.ooe+00 5.25e+01 5.69e+04 1.42e+05

Eu-152 2.37e+06 5.750+05 5.04e+05 0.00e+OO 2.67e+06 4.01e+06 1.09e+05

Eu-154 7.54e+06 9.84e+05 6.88e+05 0.00e+00 4.35e+06 7.300+06 2.670+05

Eu-lS5 l.60e+06 1.57e+05 9.680+04 0.00e+00 6.12e+05 1.21e+07 4.78e+05

ZU-156 2.16e+04 1.62e+04 2.64e+03 0.00e+00 1.09e+04 l.lOe+06 3.65e+05

Tb-160 2.43e+05 0.00o+00 3.03e+04 0.OOe+00 9.60ei04 2.38e+06 2.08e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Electric station
Pathway i inhalation Pathway for Pi

Ruclide Organ Dome Conversion Factors

Bons Liver T. Body Thyroid Kidney Lung GI-LLI

Ro-166M 3.52e+06 1.09e+06 7.906+05 0.OOe+O0 1.60e+06 4.99e+06 1.34e+05

W-i81 7.12e+01 2.30a+01 2.41e+00 0.0Oe+00 0.00-+00 2.36e+04 2.1Se+03

W-185 2.22e+03 7.34e+02 7.76e+01 0.00+00 0.OOe+00 7.68e+05 9.12e+04
,,_.,_.,____________,,,,,,.__--________._______________________________....____

W-187 1.20e+01 9.76e+00 3.43e+00 0.00+00 0.OOe+00 4.74e+04 1.77e+05

Pb-210 2.47e+08 6.62e+07 8.56e+06 0.OOe+00 2.36e+08 3.62e+0B 1.28e+04

Bi-210 2.64e+03 1.910+04 1.Sle+03 0.OOe+00 2.19-+05 1.53e+07 2.55e+05
_____.______.._______________.___________________,____________________________.

Po-210 4.54e+06 9.76e+06 1.10e+06 0.OOe+0O 3.37e+07 4.33e+0e 3.56e+05
Ra-223 2.06e+06 3.14e+03 4.11e+05 0.OOe+00 9.96c+04 3.51e+0S 2.43-+06

Ra-224 2.26e+0S 5.42e+02 4.52e+04 0.00e+00 1.54e+04 1.21e+08 2.63e+06
-____.__, .....---------------.--______________________________________________

Ra-225 3.42e+06 4.03e+03 6.85e+05 0.OOe+00 1.15e605 4.03e+08 2.31e+06

Ra-226 1.06e+09 2.70e+04 7.90e+08 0.00e+00 7.74e+05 1.62e+09 2.49e+06
RA-220 4.27e+0S 1.39e+04 4.70..09 O.OOo+00 3.98e.OS 2.22a+09 4.24e+05

Ac-225 4.83e+06 6.60e+06 3.25+OS O.OOe+00 7.58e+0S 3.05e+08 2.16e+06
Ac-227 1.13e610 2.s50+09 1.186e09 0.00e+00 S.Secs09 3.33--09 4.30--05

Th-227 2.47e+06 4.450+04 7.14e+04 0.OOe+00 2.54e+05 5.20e+08 2.86e+06

Th-228 2.08e+09 3.5Oe+07 7.02e+07 0.00eoOO 1.96e+08 1.35e+10 2.96e+06

Th-229 1.23e+11 3.55e+09 2.05e+09 0.OOe+00 1.74e+10 4.19e+10 4.10e+05
Th-230 1.87e+10 1.07e+09 5.19e+08 0.OOe+OO 5.240+09 7.190409 3.16.+05

…___..._______________________._________________________..__________..__.______

Th-232 2.09e+10 9.12e+08 7.37e+06 0.OOe+00 4.49e+09 6.98e+09 2.69e+05
Th-234 1.86e+04 1.08e403 5.37-+02 0.00+00 6.18e+03 2.61e+06 5.99e+05

Pa-231 4.26e+10 1.60e+09 1.66e+09 0.00e+00 8.96e+09 7.93e+08 3.77e+05

Va-233 1.34e+04 2.59e+03 2.31e+03 0.00+00 9.76e+03 4.31e+05 9.00*+04
U-232 5.95e+08 0.00e+00 4.18-+07 O.Oe+00 6.35e+07 3.07e+09 3.57e+05
U-233 1.24e+08 0.00e+00 7.54e+06 0.00e+0O 2.90e+07 7.34e+08 3.30e+05

U-234 1.18e+08 0.00e+00 7.38e+06 0.OOe+00 2.84e+07 7.19e+08 3.23e+05

U-235 1.14e+08 0.006+00 6.94e+06 0.OOe+00 2.67e+07 6.75e+08 4.10e+05

U-236 1.14e+08 0.00+00 7.09e+06 0.004+00 2.73e+07 6.90e+08 3.03e+05

U-237 4.20e+02 0.00e+00 1.12e+02 0.OOe+00 1.73e+03 1.41e+05 1.03e+05
U-238 1.09e+08 0.00e+00 6.48e+06 0.OOe+00 2.50e+07 6.31e+08 2.90e+05

Sp-237 1.31e+10 8.48e+09 5.77e+08 O.OOe+00 4.29e+09 7.19e+08 4.l1e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Zlectric Station
Pathway : Inhalation Pathway for Pi

Nuelide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LL!

Mp-238 3.3Se+03 S.16e+02 5.27e+02 0.OOe+00 3.lOe-02 1.40.+05 1.90e+05

Np-239 3.38e+02 2.88e+02 1.77e+01 0.00e+00 1.OOe+02 6.49e+04 1.320+05
Pu-23B 1.20e+10 8.24e+09 5.780+08 O.OOeDD 2.48e+09 2.50e+09 3.93e+05

Pu-239 1.39e+10 8.96e+09 6.44e+08 0.ooe+00 2.75e+09 2.34e+09 3.50e+05
Pu-240 1.38O+10 8.96e+09 6.43e+08 0.00e+00 2.74e+09 2.34e+09 3.570+05
Pu-241 2.99e+08 7.65e+07 1.22e+07 0.OOe+O0 5.18e+07 2.06e+06 7.34e+03

Pu-242 1.26e+1o 9.64-+09 s 20e0 0.000e00 2.65e+09 2.26*+09 3.43o+05
Pu-244 1.50e+10 9.92e+09 7.10e+08 0.OOe+OO 3.03e+09 2.58e.09 5.11e+05
An-241 1.42e+10 9.60e+09 5.68e+08 0.00+00 4.26e+09 8.40e+08 3.90e+05

Am-242M 1.43e+10 9.04e+09 5.72e+0t 0.ooe+00 4.24e+09 3.37e+08 4.91e+05
Am-243 1.42e+10 9.36e+09 5.56e+08 0.OOe+00 4.17e+09 7.93e+08 4.58e*05
CM-242 2.54e+08 2.Ole+08 1.13e+07 0.000e00 5.12e407 5.41e+06 4.l7e+05

Cm-243 9.52e+09 6.64-+09 4.00e+08 O.OOe+00 1.87e+09 8.72e+08 4.10e.05
CM-244 7.35e+09 5.22e+09 3.lOe+08 0.00e+00 1.45e+09 0.40e+08 3.97e+05

Cnt-245 1.46e+10 9.76e+09 6.02e+08 0.00e+00 2.82e+09 E.09e+08 3.70e+05

Cm-246 1.450+10 9.76*+09 6.02e+08 0.OOe+O0 2.81e+09 8.24e+08 3.63e+05
Cu-247 1.42e+10 9.52e+09 S.93e+08 O.OOe+00 2.77e+09 8.09e+09 4.78e+05
Cm-248 1.18e+1l 7.86e+10 4.89e+09 0.OOe+00 2.28e+10 6.66e+09 7.70e+06

-- _---.__-._.-_------------.--.---_-________ ______-___________-______._-_ ....

Ct-252 5.73e+09 0.00e+00 2.46e+08 0.00e+00 0.00e+00 2.74e+09 i.s5e.o6

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway s Inhalation Pathway for Pi

Ruclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidnoy Lung GI-LLI

H-3 0.00e+00 6.40e+02 6.40e+02 6.40e+02 6.40e+02 6.40e+02 6.40e+02
Bo-10 3.12e+06 3.64*+05 7.84e+04 0.00-+00 0.00e+00 2.74e+06 6.36e+04
C-14 3.59e+04 6.730+03 6.73e+03 6.73e+03 6.73e+03 6.73e+03 6.73e+03

....-..-------.-....- _-------.-----_----------_____--------__-,---_-__-------__

X-13 8.62e+01 8.620+01 8.62e+01 8.62e+01 8.62e+01 8.62e+01 8.62e+01
7-11 6.96e+03 0.0o**00 6.84e+02 0.OOe+00 0.00-+00 0.OOe+00 1.25e+03
Xa-22 1.63-+05 1.63*+05 1.63e+05 1.63e+05 1.63e+05 1.63e+05 1.63e+0S

Na-24 1.61e+04 1.61e+04 1.61e+04 1.61e+04 1.61e+04 1.61e+04 1.6le+04
P-32 2.60e+06 1.140+05 9.00e+04 0.00e+00 0.00e+00 0.OOn+00 4.220+04
Ca-41 2.61e+05 O.OOe+00 2.BSe+04 0.00e+00 0.OOe+00 2.67e+08 1.09e+03

_______________________________________________________________________________

Bc-46 7.29e+0S -9.99e+05 3.85e+05 0.00+0 0.84e+05 0.00+00 9.06e+04
Cr-Sl 0.OOe+0O 0.00+00 1.54e+02 8.550+01 2.43e+01 1.70e+04 1.08e+03
Mn-54 0.OOe.00 4.29e+04 9.51e+03 0.OOe+00 1.00e.04 1.58e+06 2.29e+04

_________________________________________________________________________-_____

Mn-56 0.00+00 1.66-+00 3.12e-01 0.OOe+00 1.67e+00 1.31e+04 1.23e+05
Fe-55 4.74e+04 2.52e+04 7.77e+03 0.OOe+00 0.OOe+00 1.l1e+05 2.87e+03
Fe-59 2.07e+04 3.34e+04 1.67e+04 0.00e+00 0.OOe+0O 1.27e+06 7.07e+04

Co-57 0.OOe+00 9.03e+02 1.07e+03 0.OOe+00 0.OOe+00 5.07e+05 1.32e+04
Co-SI 0.00e+00 1.77e+03 3.16e+03 0.00e+00 0.00oe+00 .lle+06 3.44e+04
Co-sO 0.00e+OO 1.31e-04 2.26e+04 0.0oe+00 0.ooe+00 7.07e+06 9.62e+04

___________________________________._,_..______________________________________

Ni-59 6.14e+04 1.73e+04 l.05e+04 0.OOe+00 0.OOe+00 1.Ole+05 2.33e+03
Ni-63 8.21e+05 4.62e+04 2.80e+04 0.00e+00 0.OOe+00 2.75e+05 6.33e+03
Ni-CS 2.99-+00 2.96e-01 1.64e-01 0.00e+00 0.OOe+00 8.18e+03 8.40e+04

Cu-64 0.00e+00 1.99e+00 1.07e+00 0.00+00 6.03e+00 9.59e+03 3.67e+04
Zn-65 4.26e+04 1.13e+05 7.03e+04 0.OOe+00 7.14e+04 9.95e+05 1.63e+04
Zn-69 6.70e-02 9.660-02 8.92e-03 0.oo-+00 5.85e-02 1.42e+03 1.02e+04

Zn-69M 1.58e+01 2.69e+01 3.10e+00 0.00+00 1.56e+01 2.72e+04 1.00e+05
Se-79 0.00+00 4.55e+03 9.62e+02 0.00e+00 6.33e+03 S.S1+05 1.27e+04
Br-82 0.OOe+00 0.OOe+00 2.09e+04 0.OOe+00 0.00e+00 0.ooe+00 0.00e+00

Br-03 0.00e+00 0.OOe+00 4.74e+02 0.OOe+00 .OOO+00 0.000ei00 0.00-+00
Br-84. 0.OOe+00 0.OOe+00 5.48e+02 0.OOe+00 0.OOe+00 0.OOe+00 0.OOe+00
Br-85 0.00e+00 0.OOe+00 2.53e+01 0.OOe+00 0.00e+00 0.OOe+00 0.OOe+00

conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam zlectric Station
Pathway s Inhalation Pathway for Pi

Nuclide Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GZ-LLI

Rb-86 0.00*+00 1.99e+05 1.14e+05 0.OOe+00 0.OOe+00 0.OOe+0O 7.99e+03
Rb-87 0.00e+00 1.17e*05 5.07e+04 0.OOe+00 0.OOe+00 0.OOe+00 1.10+03
Rb-8s 0.OOe+00 5.62e+02 3.66e+02 0.ooeOo0 0.OOe+00 0.OOe+00 1.72e+01

_______.__._...________________________________________________________________

Rb-89 0.00*+00 3.45e+02 2.90e+02 0.00*+00 0.OOe+00 0.OOe.00 1.89*+00

Sr-U9 5.99e+05 0.OOe+00 1.72e+04 0.00e+00 0.00o+00 2.16e+06 1.67e+05
Sr-90 3.BSe+07 0.OOe+00 7.66e+05 0.00e+00 0.OOe+00 1.48e+07 3.43e+05

__________________________________________________..___________________________

Sr-91 1.210+02 0.ooe.00 4.59e+00 0.00e+00 0.OOe+00 5.33o+04 1.74e+05
.Sr-92 1.31e+01 0.000+00 5.25e-01 0.OOe+00 0.00e+O0 2.40e+04 2.42e+05
Y-90 4.11e+03 0.OOe+00 l.lle+02 D.OOe+00 0.00e+00 2.62e+05 2.68e+05

Y-91 9.14e+DS 0.00e+00 2.44e+04 0.OOe+00 0.00e+00 2.63e+06 1.84e.0S

Y-91M 5.07e-01 0.00.+00 1.84e-02 0.00e+00 0.OOe+00 2.81e+03 1.72e+03
Y-92 2.03e+01 0.OOe+00 S.81e-01 0.00-+00 0.00-+00 2.39e+04 2.39e+05

________.._____..________._____________....____ _______________________________

Y-93 1.86e+02 0.OOe+00 S.11e+00 0.OOe+00 0.Ooe+00 7.44e+04 3.86e+05
Zr-93 7.66e+05 2.89e+04 2.0Se+04 0.00e+00 1.lle.05 2.63e+OS 5.44e603
Zr-95 1.90e+05 4.18e+04 3.70e+04 0.OOe+00 5.96e+04 2.23e+06 6.11e+04

Zr-97 1.8be+02 2.72e+01 1.6oe+02 0.00*+00 3.ae+801 1.13ev05 3.51e005
Nb-93n 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 9.19e+03 6.55e+03 0.00e+00 9.62e+03 6.14e+O5 3.70e+04
___________________..._______________________________________________...__._.._

Sb-97 4.29e-01 7.70e-02 3.60e-02 0.00e+00 8.55e-02 3.42e+03 2.78e+04
14o-93 0.00e+OO 1.39e+04 S.00a+02 0.00e+00 3.92n+03 6.29e40S 1.40e.04

Mo-99 0.OOe+00 1.72e+02 4.26e+01 0.00e+00 3.92e+02 1.35e+05 1.27e+05

Tc-101 8.10--05 8.sle-05 1.0oe-03 0.OOe+00 1.45e-03 5.83e+02 1.63e+01
Tc-99 4.96e+02 5.51e+02 1.98e+02 0.00e+00 6.48e+03 1.25e+06 2.87e+04

Tc-99m 1.78e-03 3.48e-03 5.77e-02 0.00e+00 5.07e-02 9.S1e+02 4.81e+03

Ru-103 2.79e+03 0.00+00 1.07e+03 0.00e+00 7.03e+03 6.62e+05 4.48e+04
Ru-105 1.53e+00 0.000400 5.55e-01 0.00.e00 1.34e+00 1.59a+04 9.95e+04
Ru-106 1.36e+05 0.OOe+00 1.69a+04 0.OOe+00 1.84e+05 1.43e+07 4.29e+05

Rh-105 1.45e+01 7.77e+00 6.62e+00 0.00e+00 3.10e+01 2.89e+04 4.92e+04
Pd-107 0.OOe+00 9.80e+02 9.29e+01 0.00e+00 7.29e+03 1.17e+05 2.69e+D3
Pd-109 0.OOe,00 5.4Re+00 1.93e+00 0.OOe+00 2.61e+01 2.28e+04 9.Se+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway 3 Inhalation Pathway for Pi

Nuclide Organ Doae Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GC-LL1

hg-l1Om 1.69e+04 1.14e+04 9.14e+03 0.OOe+00 2.12e+04 5.48e+06 1.00e+OS
Ag-1lu 6.70e+02 2.10e+02 1.39e+02 0.00e+00 6.33e+02 2.06e+05 1.lOe+05
Cd-113m 0.OOe+00 1.02e+06 7.04a+04 0.00+.00 1.90e+06 2.57e*06 6.03e+04

Cd-115m O.OOe+00 2.92e+05 1.25e+04 0.OOe+00 2.19e+05 2.17e+06 1.84e+05
Sn-123 4.77e+05 7.92e+03 1.55e+04 8.40e+03 O.OOe+00 3.55e+06 1.50*+05
8n-125 1.03e+04 3.U8e*02 1.09e+03 3.81e+02 0.00-+00 9.99e+05 2.65e+OS

_______,____________,_________________._________________________________,,-____

8n-126 2.31e+06 3.85e+04 8.73e+04 1.03e+04 0.OOe+OO 1.12e+07 6.03e+04
Bb-124 5.74e+04 7.40e+02 2.00e+04 1.26e+02 0.OOe+0O 3.24e+06 1.64e+05
Sb-125 9.040+04 7.5Be+02 2.07e+04 9.10oe+01 0.00e+00 2.32e+06 4.03e+04

_______________________________________________________________________________

Sb-126 6.36e+03 9.69e+01 2.28e+03 3.70e+01 0.OOe+00 1.06e+06 2.10e+05
Bb-127 5.03-+02 7.73e+00 1.74e*02 5.59e+00 O.OOe+00 2.28e+05 1.41e+05
Te-125m 6.73e+03 2.33e+03 9.14e+02 1.92e+03 0.OOe+00 4.77e+05 3.30e+04

Te-127 2.77o+00 9.Sle-01 6.10e-01 1.96e+00 7.07e+00 1.00e+04 5.62e+04
Te-127m 2.49e+04 E.55e+D3 3.02e+03 6.07e+03 6.36e+04 1.45e+06 7.14e+04
Te-129 9.77e-02 3.50e-02 2.38--02 7.14e-02 2.57e-01 2.93e+03 2.55e+04

_______________________________________________________________________________

To-129m 1.92e+04 6.64e+03 3.04e+03 6.33e+03 5.03e+04 1.76e+06 1.82e+05
To-131 2.17e-02 *.44e-03 6.59e-03 1.70e-02 5.8Be-02 2.05e+03 1.33e+03
T7-131m 1.34e+02 5.92e+01 5.07e.01 9.77e+01 4.00e+02 2.06e+05 3.08e+0s

-_.---_-----_-----------_----------------------__----------__-_--------------__

Te-132 4.816e+02 2.72e+02 2.63e+02 3.17e+02 1.77e+03 3.77e+05 1.38e+05
Te-133m 1.Oe-01 5.59e-02 5.55e-02 8.59e-02 3.74e-01 5.92e+03 1.76e+04
Te-134 5.66e-02 3.26e-02 3.48e-02 4.59e-02 2.11e-01 4.55e+03 1.80e+03

_________________________________________________________________.__________-__

1-129 3.88e+04 2.37c+04 2.11e+04 1.58e+07 4.00e+04 0.00e+00 7.96-+02
1-130 8.18e+03 1.64e+04 9.44e+03 1.85e+06 2.45e+04 0.OOe+00 5.11e+03
1-131 4.11e+04 4.91e+04 2.73e+04 1.62e+07 7.88e+04 0.00e+00 2.94e+03

1-132 2.12e+03 4.07e+03 1.88e+03 1.94e+05 6.25e+03 0.00e+00 3.20e+03
1-133 1.66e+04 2.03e+04 7.70e+03 3.85*+06 3.3Ee+04 0.OOe+00 5.49e+03
1-134 1.17e+03 2.16e+03 9.95e+02 5.07e+04 3.30e+03 0.00e+OO 9.55e+02

____,___________________________________.______________________________________

1-135 4.92e+03 0.73u+03 4.14e+03 7.92e+05 1.34-+04 0.00e+OO 4.44e+03
Ca-134 6.51e+05 1.Ole+06 2.25e+05 0.00e+00 3.30e+05 1.21e+05 3.8Se+03
Ca-134m 2.34e+02 3.30e+02 2.26e+02 0.OOe+0O 1.83e+02 3.09e+01 2.93e+02

convermion factors are in units of mrem/yr per uCi/cubic meter.
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I
DOSE FACTORS DUE TO RADIONUCLIDES

OTHER THAN NOBLE GSES; PI

Pi factors for Child age group by nuclide.
Waterford Steam Blectric Station
Pathway : inhalation Pathway for Pi

Nuclide Organ Dome Conversion Factors

Bons Liver T. Body Thyroid Kidney Lung GI-LLI

Cs-135 2.31*+05 l.53e+05 1.65e+04 0.OOe+00 5.66e+04 1.93e+04 8.03e+02

Ce-136 6.51e+04 1.71e+05 1.16e+05 O.OOe+OO 9.SS+04 1.45e+04 4.18e+03

Co-137 9.06e+0S 8.25*+05 1.29e+05 0.00e+00 2.02e+05 1.04e+0S 3.62e+03
____________________________________.__.______________-_____.__________________

Ce-13B 6.33e+02 8.40e+02 5.55-+02 0.00e+00 6.22e+02 6.81e+01 2.70e+02

CS-139 4.03e+02 4.26e+02 2.15e+02 0.00e+00 3.36e+02 3.46e+01 2.68e-02

Ba-139 1.84e+00 9.84e-04 5.360-02 0.00e+00 *.62e-04 5.77e+03 5.77o+04

Ba-140 7.40e+04 6.48e+01 4.33e+03 0.00+00 2.11e+01 1.74e+06 1.02e+05

Ba-141 1.96--01 l.09e-04 6.36e-03 O.OOe+00 9.47e-05 2.92e+03 2.75e+02

Ba-142 5.00e-02 3.60e-05 2.79e-03 0.OOe+00 2.91e-OS 1.64e+03 2.74e+00

La-140 6.44e+02 2.25e+02 7.55e+01 0.OOeO0 0.000+00 2.83e+05 2.26e+05

La-141 8.44e+00 1.96e+00 4.26e-01 0.00e+00 0.OOe+O0 1.66e+04 1.62e+05

La-142 1.30e+00 4.11.-al 1.29e-01 0.00e+00 0.OOe+00 8.70e+03 7.58e+04

Ce-141 3.92e+04 1.95e+04 2.90e+03 0.OOe+00 -8.5Se+03 5.44e,05 5.66e+04

Ce-143 3.66e+02 1.99e+02 2.87e+01 0.00o+00 :8.36e+01 1.15eS05 1.27a+05
Coe144 6.77e+06 2.12e+06 3.61e+05 0.00e+00 1.17e+06 1.20e+07 3.8Be+05

Pr-143 1.850+04 S.55e+03 9.14e+02 0.00e+00 3.00e+03 4.33e+05 9.73e+04

Pr-144 5.96e-02 1.85e-02 3.00e-03 O.oOe+0O 9.77e-03 1.57e+03 1.970+02

Nd-147 1.08e+04 8.73e+03 6.Ble+02 0.OOe+00 4.91e+03 3.28e+05 8.21e+04
__________________________________________-______________.__..____._____.._____

Pm-147 1.30e+06 9.32e+04 5.03e+04 0.00e+00 1.65e+05 8.14e+05 2.11e+04

Pm-148 5.96m.03 7.18e+02 4.62e+02 0.OOe+00 1.22e+03 4.59e+05 2.22e+05

Pm-148m 1.22e+05 2.42e+04 2.42e+04 0.00e+00 3.60e+04 2.12e+06 1.32e+05
____________________________________________________ ___________________...___.

Pm-149 5.44C+02 5.77e+01 3.13e+01 0.00e+00 1.02e+02 8.S8e+04 1.08e+05

Pm-151 1.32o+02 1.60e+01 1.04e+01 0.ooe+00 2.72e+01 4.59e+04 9.25e+04

Sm-1S1 1.16e+06 1.76e+05 5.51e+04 0.00e+00 1.91e+05 5.49e+05 1.27e+04

Sm-153 2.6Ce+02 1.67e+02 1.61e+01 0.00e+00 5.07e+01 5.07e+04 6.92e+04

Iu-152 2.75e+06 5.07e+05 5.960+05 0.00o400 2.122+06 3.330+06 4.22e+04

RU-154 1.01e+07 9.21e+05 8.400+05 0.00e+00 4.03e+06 6.14e+06 1.lOe+05

Ru-155 2.07e+06 1.50e+05 1.l8e+05 0.OOe+00 5.59e+05 1.03e+06 1.99e+0S

Bu-l56 2.92e+04 1.57e+04 3.24e+03 0.00e+00 1.01e+04 9.40e+05 1.57e+05

Tb-160 2.830+05 0.00O+00 3.598+04 0.00e+00 8.58+04 1.98e+06 8.44-+04

Conversion factore are in units of mrom/yr per uci/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam Rlectric Station
Pathay: Inhalation Pathway for Pi

Ruclide Organ Dome Converalon Factors

Bone Liver T. Body Thyroid Xidney Lung 01-LLI

No-166m 4.96e+06 1.04e+06 B.77e+05 0.OOe+00 1.49e+06 4.18e+06 6.03e+04
W-Lal 9.84e+01 2.41e+01 3.33e+00 0.00+00 0.OOe+00 2.12s+04 9.66e+02
W-1O5 3.07e+03 7.70e+02 1.08e+02 O.oOe4OO 0.OOe+00 6.88¢+05 4.11e+04

_______________________________________________________________________________

W-187 1.63e+01 9.66e+00 4.330+00 0.00e+.O 0.000400 A.lle*04 9.106+04
Pb-210 2.97e+08 6.84e+07 1.19*407 0.00+00 2.33e+08 3.23e+08 5.74e+03
Bi-210 3.64e+03 1.89e+04 2.09e+03 0.00e+00 2.13e+05 1.37e+07 l.19e+05

__.._______...___________...________________________________.______________..__

P0-210 6.29e+06 1.02e+07 l.51l+06 0.00e+00 3.27e+07 3.8Be+08 1.60e+05
Ra-223 2.95e+06 3.29e+03 5.70e+05 0.O0e+00 8.73c+04 3.14e+08 1.lle+06
Ra-224 3.12e+05 5.66e+02 6.25e+04 0.00.e00 1.50e+04 1.08e+08 1.24e+06

___________________..__...._____.____._____________________._____._____________

Ra-225 4.74e+06 4.22e+03 9.47e+05 0.00o+00 1.12e+05 3.60e+0S 1.05eO06
Ra-226 8.66e+08 2.83e+04 7.10e+08 0.00e+00 7.51e+05 1.44e+09 1.12e+06
Ra-228 5.51e+08 1.46e+04 6.22e+00 0.00e+00 3.8Se+05 1.99e+09 1.90e+05

___________________________________.______________________._____________.___._.

Ac-225 6.70e+06 6.92e+06 4.48e+05 0.00e+00 7.36e+05 2.73e+08 9.8Be+05
Ac-227 1.84e+10 2.99e+09 1.14e+09 0.00e+00 6.55-+08 2.97*+09 1.93e+05
Th-227 3.42e+06 4.66e+04 9.8se+04 0.00e400 2.47o+05 4.66e+09 1.29e+06

Th-228 2.986+09 3.85c+07 1.ol1+08 0.OOe+00 2.00e+08 1.24e+10 1.33e+06
Th-229 8.07e+10 2.12e+09 1.34e+09 0.00oe+00 .05e+10 4.00e+10 1.85e+05

Th-230 1.22c+10 6.40e+09 3.40e+08 0.00e+00 3.15c+09 6.84e+09 1.42e+05

Th-232 1.360+10 5.44e+08 4.74e+06 0.OOe+00 2.69e+09 6.55e+09 1.21e+05
Th-234 2.57a+04 1.14e+03 7.40e+02 0.OOe+00 5.99e+03 2.33e+06 2.71e+05
Pa-231 3.19e+10 1.06e+09 1.27e+09 0.OOe+00 5.77e+09 7.10e+08 1.69e+05

________________.__..________...._________,_,__________________________________

Pa-233 1.53e+04 2.40e+03 2.68e+03 0.00e+00 9.91e+03 3.61e+05 3.31c+04
U-232 8.100+08 0.00e+00 5.77c+07 0.OOe+00 6.18e+07 2.75e+09 1.60e+05
U-233 1.72e+08 0.OOe+00 1.04e+07 0.OOe+00 2.82e+07 6.55e+09 1.48e+05

_.___._______________..______________________...___.________________...._______

U-234 1.650S+0 0.OOe+00 1.02e.07 0.00e+00 2.76e+07 6.44e+08 1.45e+05
U-235 1.58e+08 0.00e+00 9.58e+06 0.00e+00 2.59e+07 6.03e+08 1.84e+05
U-236 1.58e+0B 0.00e+00 9.B0e+06 0.00+00 2.65e+07 6.18e+08 1.36e+05

U-237 5.81e+02 0.00e+00 1.54e+02 0.00e+00 1.68e+03 1.26e+05 4.77e+04
U-238 1.51e+08 0.OOe+00 8.95e+06 0.OOe+00 2.42e+07 5.66e+09 1.30e+OS
Np- 2 3 7  1.Ole+20 5.99e+09 4.40e+08 0.Ooe+00 2.74e+09 6.44e+09 1.07e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factors for Child age group by nuclide.
Waterford Steam Blectric Station
Pathway : Inhalation Pathway for Pi

Nuclido Organ Doze Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung 0X-LLl

Np-238 4.66e+03 9.51e+02 7.29e+01 0.OOe+00 3.02e+02 1.25e+05 9.25e+04
Np-239 4.66e+02 3.01e+02 2.35e+01 0.0Oo+0O 9.73e+01 5.810+04 6.400+04

Pu-238 9.44e+09 5.92e+09 4.48B+08 0.ooe+00 1.65e+09 2.25e+09 1.72e+05

Pu-239 1.03e+10 6.22e+09 4.74e+08 0.OOe+00 1.77e+09 2.12e+09 1.57e+05

Pu-240 1.03s+10 6.220+09 4.70e+08 0.Ooe+00 1.76e+09 2.11e+09 1.60e+0S
Pu-241 2.94e609 6.490e+07 1.08e+07 0.OOe+00 4.07e+07 1.807+06 3.29e+03

Pu-242 9.5Bo+09 5.99e+09 4.55e+08 0.OOe+00 1.70e+09 2.04e+09 1.54e+05
Pu-244 1.12m+10 6.84e+09 5.22e+08 O.OOe+O0 1.95e+09 2.33e+09 2.29e+OS

fm-241 1.lOe+10 V.91*+09 4.59e+00 0.00e.00 2.82e+09 7.47e+08 1.75e+OS

Am-242m 1.14e+10 6.51e+09 4.70e+00 0.00e+00 2.95e+09 3.01e+08 2.21e+05
Am-243 1.09e+10 6.59eO+09 4.44etO8 0.00e+00 2.75e+09 7.20e+08 2.05e+05

Cm-242 3.51etO8 2.10e+0t 1.55e+07 0.OO-.00 4.96e+07 4.85e+08 2.87e+0s

Cm-243 9.58e+09 5.2Se+09 3.68e+08 0.00e+00 1.38e+09 7.77e+08 1.84e+05

Cm-244 7.18e+09 4.37e+09 3.07e+09 0.00e+00 1.13e+09 7.47e+08 1.78e+05

Cm-24S 1.13e+10 6.81e*09 4.74e+08 0.OOe+00 1.86e+09 7.22e+08 1.66e+05

Cw-246 1.12e+10 6.81e+09 4.74e+08 0.OOe+00 1.86e+09 7.36e+08 1.63e+0S

Cm-247 1.09e+1o 6.73e+09 4.66e+0B 0.OOe+OO 1.83e+09 7.22e+08 2.15e+05

Cm-248 9.06e+10 5.35e+10 3.85e+09 0.00e+00 1.510+10 s.96e+09 3.46e+06

Cf-252 8.07e+09 0.00e+00 3.45se+08 0.00+00 0.0oe+oo 2.45e+09 6.81e+05

Conversion factors are in unitu of mrem/yr per uCi/cubic matcr.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Blectric Station
Pathway : Inhalation Pathway for Pi

Nuclide organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

X-3 O.OOo+00 3.680+02 3.60e+02 3.68e+02 3.680+02 3.68e+02 3.68e+02
Bo-10 1.33e+06 1.75e+0S 3.71e404 0.OOe+O0 O.OOe+OO 2.09e+06 2.42e+04
C-14 2.65e+04 5.31e+03 5.31-+03 5.31e+03 5.316403 5.31**03 5.31e+03

___..,.____-__._._________________________________________________________._..
N-13 6.1se+01 6.15e+01 6.15e+01 6.1Se+01 6.15e+01 6.15e+01 6.15e+01
F-iS S.49-+03 0.ooe+00 4.66e+02 0.000+00 0.00e+00 0.00e+00 8.54e+02
Na-22 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05 1.03e+05

___________-_________________________....____._____________.__________________
Na-24 1.06e+04 1.06e+04 1.06e+04 1.06e+04 l.06e+04 1.06e+04 1.06e+04
P-32 2.03e+06 1.12e+05 7.74e+04 O.OOe+OD 0.00e+00 0.Coe+00 1.61e+04
Ca-41 1.05e+05 0.00+00 1.14e+04 0.00e+00 0.OOe+00 9.72e+07 4.14e+02

________________________...__________________.____..._._____________.____-_____

8c-46 5.25+05 7.57e+05 2.37e+05 0.OOe+00 4.93e+05 0.OOe+00 3.07e+04
Cr-Sl 0.OO-o00 0.00*400 8.95a+01 5.75+01 1.32e401 1.2Be+04 3.57e+02

M-54 0.OOe+00 2.53e+04 4.98e+03 0.00e+00 4.989+03 1.00e+06 7.06e+03

Mn-S6 0.00e+00 1.54e+00 2.21e-01 0.00-+00 1.20e+00 1.25e+04 7.17e+04
Fe-SS 1.97e+04 1.17e+04 3.33e+03 0.OOe+00 0.OOe+00 8.69e+04 1.09e+03
Fe-59 1.36e+04 2.35e+04 9.48e+03 0.00e+00 0.00e+00 1.01e+06 2.48e+04

__________________________________ ___________________________________________-

Co-57 0.006+00 6.51e+02 6.41e+02 0.00e+OO 0.00+00 3.79e+05 4.86e+03
Co-So 0.00.e00 1.22e+03 1.82e+03 0.OOe+00 0.00e+00 7.770405 1.11+04
Co-60 0.006+00 8.02e+03 2.18e+04 0.00+00 0.006+00 4.51e+06 3.19e+04

P1-59 2.53e+04 7.62e+03 4.340+03 0.00e+OO 0.00e+00 7.67e+04 9.89e+02
Ni-63 3.39e+05 2.04e+04 .1.16e+04 0.00e+00 0.OOe+00 2.09e+05 2.42e+03
M1-65 2.39e+00 2.84e-01 1.23e-01 0.00e+00 0.00-+00 8.12e+03 5.01e+04

___...__.___.___...__________._.__________________________________..___________

Cu-64 0.000e+00 1.898e+00 7.74e-01 O.00e+00 3.98e+00 9.30e+03 1.S0e+04
Zn-65 1.93e+04 6.26e+04 3.11e+04 0.00+00 3.25e+04 6.47e+05 5.14e+04
Zn-69 5.39e-02 9.67e-02 7.le-03 0.00e+00 4.02e-02 1.47&+03 1.32e+04

----- _----_-----..-._-.--_--_------------------------------__---____________.__

Zn-69m 1.26t+01 2.59E+01 2.34e+00 0.00+00 1.04e+01 2.67e+04 4.09e+04
Se-79 0.00e+00 3.15e+03 5.88e+02 0.OOe+00 3.46e+03 4.19e+0S 4.840+03
Br-82 0.OOe+00 0.00e+00 1.33e+04 0.00e+O0 0.OOe+00 0.00e+00 0.OOe+00

Br-83 0.00e+00 0.00+00 3.81e+02 0.00e+00 0.OOe+00 0.00+00 0.OOe+00
Br-84 0.00e+00 0.OOe+00 4.00e+02 0.00e+00 0.00o+00 O.OOe+OO o.oo0+00

Br-8S 0.OOe+00 0.000+00 2.04e+01 0.00+00 0.00e+00 0.OOe+00 0.OOe+00

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factors for infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Muclide Organ Done Conversion Factors

9one Liver T. Body Thyroid Kidney Lung GZ-LLI

Rb-86 0.OOe.00 1.90e+05 8.920+04 0.OOe+OO 0.00e+00 0.OOe+00 3.04e+03

Rb-87 0.00-+00 9.95e+04 3.70e+04 O.00O+00 0.oOe+00 0.000+0O 4.19e+02

Rb-Se 0.00e+OO 5.57e+02 2.87e+02 0.00+00 0.00e+00 0.00e+00 3.39e+02
_______________________________________________________________________________

Rb-89 0.OOe+00 3.21e+02 2.06e+02 0.OOe+00 0.OOe+00 0.OOe+00 6.62e+01

Sr-89 3.98e+05 0.OOe+00 1.14e+04 0.00e+00 0.00e+00 2.03e+06 6.40e+04

Sr-9o 1.355+07 0.00-+00 3.12e.05 0.00e+00 0.OOe+00 1.12e+07 1.31e+05

8r-91 9.56e+01 0.00+00 3.46e+00 0.00e+00 0.00e+00 5.26e+04 7.34e+04

Sr-92 i.05e+o0 o.ooe+00 3.91e-01 O.OOc+00 0.OOe+00 2.39*+04 1.40--0S

Y-90 3.29*+03 0.00+00 .B2e+01 0.00e+00 0.00e+00 2.69e+05 1.04e+05

Y-91 5.e8e+0o 0.00e+00 1.57e+04 0.00+00 0.00e+00 2.45e+06 7.03e+04

Y-91m 4.07e-01 0.00e+00 1.39e-02 0.00e+00 0.00e+00 2.79e+03 2.35e+03

Y-92 1.64e+01 0.00e+00 4.61--01 0.00e+00 0.00*400 2.45e+04 1.27e+05

Y-93 1.50e+02 0.00e+00 4.07e+00 0.00e+00 0.00e+00 7.64e+04 1.67e+05

Zr-93 3.140+05 1.33.+04 1.65e+03 0.00*+00 4.47e+04 1.92e+05 2.07e+03

Zr-95 1.15e+05 2.79e+04 2.03e+04 0.00e+00 3.11e+04 1.75e+06 2.17e+04

Zr-97 1.50+e02 2.56e+01 1.17e+01 0.00e+00 2.59e+01 1.lOe+05 1.40e+05

Nb-93m 1.93e+05 5.03e+04 1.61e+04 0.OOe+00 5.15e+04 2.93e+05 3.46e+03

Nb-9S 1.57e+04 6.43e+03 3.78e+03 0.00e+00 4.72e+03 4.79e+05 1.27e+04
…_._...__.._______..__.____________..___________...____________________________

Nb-97 3.42e-01 7.29e-02 2.63e-02 0.00e+00 5.70e-02 3.32e+03 2.690+04

Mo-93 0.00e+00 9.04e+03 3.11e+02 D.OOe+00 2.16e+03 4.76e+05 5.260+03

Mo-99 0.00-+00 1.65e+02 3.23e+01 0.00e+00 2.65e+02 1.356+05 4.97e+04

Tc-101 6.51e-05 8.23.-0 8.12e-04 0.00e+00 9.79e-04 5.84e+02 8.44e+02

Tc-99 2.93c+02 3.75e+02 1.24e+02 0.00e+00 3.49e+03 9.49e+05 1.09e+04

Tc-99m 1.400-03 2.88e-03 3.72e-02 0.00+OO 3.11e-02 8.11e+02 2.03e+03

Ru-103 2.02e+03 0.00e+00 6.79e+02 0.00e+00 4.24e+03 5.52e+05 1.61e+04

Ru-lOS 1.22e+00 0.OOo+00 4.10e-01 0.00e+00 8.99e-01 1.57e+04 4.84e+04

Ru-106 8.68e+04 0.OOe+00 1.09e+04 0.OOe+00 1.07e+05 1.16e+07 1.64e+05

Rh-105 1.16e+01 7.57e+00 5.03e+00 0.00e+00 2.10e+01 2.91e+04 1.92e+04

Pd-107 0.00+00 6.89e+02 5.75e+01 0.00.+00 3.85e+03 8.88e+04 1.03e+03

Pd-109 0.00+00 5.49e+00 1.47e+00 0.00e+00 1.79e+01 2.35e+04 3.99e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Ilectric Station
Pathway : Xnhalation Pathway for P1

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-11Om 9.9B6+03 7.22e+03 5.OOe+03 0.OOe+00 1.09e+04 3.67e+06 3.30e+04
Ag-ill 5.25e+02 2.030+02 1.0Be+02 0.00e+00 4.270+02 2.858+05 4.23e+04
Cd-113m 0.00+00 9.34e+05 3.70e+04 O.OOe.00 9.12e.05 1.96e+06 2.31e+04

-- _--_-_-_--------_---------_...---------_-----------_----____---------------__

Cd-115m 0.0o0+00 2.42e+05 9.67%+03 0.000+00 1.32e+05 2.06e+06 7.03e+04
Sn-123 2.93e+05 5.89eo03 1.02e+04 5.98e+03 0.00e+00 3.lle+06 5.71e+04
Sn-125 1.41e+04 3.510+02 8.40*+02 3.46e+02 0.OO0e+0 9.00e+05 1.02e+05

---------- _--------------_--------_----------_------------___-_-------------__
Sn-126 1.16e+06 2.02e+04 4.93e+04 5.398+03 0.OOe+00 6.90e+06 2.31e+04
Sb-124 3.79e+04 S.56e+02 1.20e+04 1.01e+02 0.00e+00 2.65e+06 5.91e+04
Sb-125 5.17e+04 4.77e+02 1.09e+04 6.23e+01 0.OOe+00 1.64e+06 1.47e+04

-...-- _-------__-------------_-----------_-------------_---__----------------__

tib-126 4.31o+03 0.41e+01 1.5Se+03 3.29*+02 0.00e+00 9.63e+05 7.49*+04
Sb-127 3.95e+02 7.06e+00 1.23e+02 5.04e+00 0.006+00 2.16e+05 5.29e+04
Te-125m 4.76c+03 1.99e+03 6.58e+02 1.62e+03 0.00e+00 4.47e+05 1.29e+04

------ _-__-_--_----------------_--_____________________________________________

Te-127 2.23e+00 9.53e-01 4.89e-01 1.85e+00 4.86e+00 1.03e+04 2.44e+04
To-127m 1.67*+04 6.90-+03 2.079+03 4.87e+03 3.75e+04 1.31e+06 2.73e+04
TS-129 7.88e-02 3.47e-02 1.88e-02 6.75e-02 1.75e-01 3.00e+03 2.63e+04

_.__________________________.._______________________________.______________-__

Te-12Sm 1.410+04 6.09e+03 2.23e,03 5.47e+03 3.18e+04 1.68e+06 6.90e+04
TS-131 1.74e-02 8.22e-03 5.00e-03 1.58e-02 3.99e-02 2.06e+03 8.22e+03

Te-l31m 1.07e+02 5.50e+01 3.63e+01 8.93e+01 2.65e+02 1.99e+05 1.19e+05

Te-132 3.72e+02 2.37e+02 1.76e+02 2.79e+02 1.03e+03 3.40e+05 4.41e+04
Te-133m 8.Se-02 5.03e-02 3.94e-02 7.73e-02 2.41e-01 5.49e.03 2.23e,04

Te-134 4.45e-02 2.06e-02 2.35e-02 4.07e-02 1.340-01 4.10e+03 3.54e+03

1-129 3.02e+04 2.23e+04 l.62a+04 1.46-+07 2.63e+04 0.00e+00 2.97e+02

1-130 6.36e+03 1.39e+04 5.57e+03 1.60e+06 1.53e+04 0.00e+00 1.99e+03

1-131 3.79e+04 4.44e+04 1.96e+04 1.480+07 5.18e+04 0.OOe+00 1.06e+03

1-132 1.69e+03 3.54e+03 1.26e+03 1.69e+05 3.95e+03 0.00e+00 1.90e+03
I-133 1.32e+04 1.92e+04 5.60e+03 3.56e+06 2.246+04 O.ooe+OO 2.16e+03

1-134 9.21e+02 1.86e+03 6.65a+02 4.45e+04 2.09e+03 0.OOe+OO 1.29e+03
_______________________________________________________________________________

1-135 3.86e+03 7.60e+03 2.77e+03 6.96e+05 8.47e+03 0.00e+00 1.83e+03

Cs-134 3.96e+05 7.03e+05 7.45e+04 0.00e+00 1.90e+05 7.97e+04 1.33e+03

Cs-134m 1.95*+02 2.94e+02 1.55e+02 0.OOe+OO 1.19e+02 2.80e+01 1.62e+02

Conversion factors are in units of arem/yr per uci/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Ruclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ca-135 1.400+05 1.212+05 6.62e+03 0.00e+00 3.61e+04 1.41-+04 3.05e+02
Cu-136 4.S3e+04 1.35e+05 5.29e+04 0.00-+00 5.64e+04 1.18e+04 1.43e+03
Ce-137 5.49e+05 6.12e+05 4.55e+04 0.000+00 1.72e.05 7.13e+04 1.33e+03

_______________,.___________...________________________________________________

Cs-138 5.05e+02 7.E1e+02 3.98e+02 O.OOe*00 4.10e+02 6.54e+01 8.76e+02
Cs-139 3.25e+02 4.24eg02 1.710+02 0.004+00 2.31e+02 3.54e+01 1.86e+01
Ea-139 1.486+00 9.04e-04 4.30e-02 O.OOe+00 5.92e-04 5.95e+03 5.l0e+04

_________..____________________________________________________________________

Ba-140 5.60e+04 5.60e+01 2.90e+03 0.00e+00 1.34e+01 1.60e+06 3.04e+04
Ba-141 1.57e-01 1.08e-04 4.97e-03 0.OOe+00 6.5Ce-OS 2.97e+03 4.75e+03
Ea-142 3.98e-02 3.30e-05 1.96e-03 0.00e+00 1.90e-05 1.55e+03 6.93e+02

_________.___....___________________________- _________________________________

La-140 5.05e+02 2.00e+02 5.15e+01 0.00e+OO 0.00e+00 1.68e+0S 8.48e+04
La-141 6.79e+00 1.96-+00 3.430-01 0.00e+00 0.OOe+00 1.71e+04 9.34e+04
La-142 1.03e+00 3.77e-01 9.04e-02 0.00e+00 0.00e+00 8.22e+03 5.95e+04

__________________________.____,_______________..__________________________-___

Ce-141 2.77e+04 1.67e+04 1.99e+03 0.000+00 5.25e+03 5.17e+05 2.16e+04
Ce-143 2.93e+02 1.93e+02 2.21e+01 0.00-+00 5.64e+01 1.16e+05 4.97e+04
Ce-144 3.19e+06 1.21e+06 1.76e+05 0.OOe+OO 5.38e+05 9.84e+06 1.48e+05

_______________________________________________________________________________

Pr-143 1.40e+04 5.24e+03 6.99e+02 0.O0e+00 1.97e+03 4.33e+05 3.72e+04
Pr-144 4.79e-02 1.85e-02 2.41e-03 0.Ooe+00 6.72e-03 1.61e+03 4.28e+03
Nd-147 7.94e+03 6.13e+03 5.00e+02 0.00e+00 3.15e+03 3.22e+05 3.12e+04

Pm-147 5.47e+05 4.30e04 2.18e+04 0.00e+00 6.90e+04 6.37e+05 8.05e+03
Pm-148 4.68e+03 6.75e+02 3.42e+02 0.00e+00 8.06e+02 4.48e+05 8.46e+04
Pm-140m 7.00e+04 1.74e+04 1.39e+04 0.00+00 2.03e+04 1.71e+06 4.72e+04

_______________________________________________________________________________

PM-149 4.34e+02 5.71e+01 2.49e+01 0.OOe+00 6.94e+01 9.10e+04 4.21e+04
Pm-151 1.05e+02 1.54e+01 7.77e+00 0.00e+OO 1.82e+01 4.55e+04 3.61e+04
Sm-151 4.73e+05 9.03e+04 2.25e+04 0.00e+00 7.34*+04 4.17*+05 4.894+03

8m-153 2.14o+02 1.65e+02 1.27e+01 0.00*+00 3.46e+01 5.18e+04 2.70e+04
Nu-152 1.10e+06 Z.4Se+05 2.41e+05 0.00e+00 8.32e+05 2.07e+06 1.30e+04
Bu-154 4.140+06 4.84e+05 3.43e+05 0.00e+00 1.60e+06 4.27e+06 3.98e+04

…_._,__________________________________________________________________________

Eu-155 8.36e+05 8.01e+04 4.84e+04 0.OOe+00 2.21e+05 7.28e+05 7.27e+04
EU-156 2.18e+04 1.34e+04 2.16e+03 0.00e+00 6.27e+03 8.57e+05 5.80e+04
Tb-160 1.57e+05 0.00e00 1.96e+04 0.ooe+00 4.48e+04 1.55e+06 3.00e+04

Conversion factors are in unite of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factor. for infant age group by nuclide.
Waterford Steam Electric Station
Pathway : Inhalation Pathway for Pi

Nuclida Organ Done Conversion Factoro

Bone Liver T. Body Thyroid Kidney Lung O1-LLI

Ho-166m 2.030406 4.30e+05 3.51e+05 0.0OetOO 5.91e+0S 2.87e+06 2.31e+04
1-191 6.80e.01 2.04e+01 2.340+00 0.00e+00 0.0Oo+00 1.96e+04 3.68e+02

N-185 2.200403 6.76e+02 7.81e+01 0.00e+00 O.OOe+00 6.270+05 1.57e+04
_________________________________________.___________________._________________

W-187 1.30e+01 9.02a+00 3.12e+00 0.00e+00 0.OOe+00 3.96e+04 3.56e+04

Pb-210 1.21e+08 2.83e+07 4.80e+06 0.OOe+00 9.59e+07 2.46e0*0 2.20e+03
31-210 2.0Se+03 1.86e+04 1.65e+03 0.00e+00 1.44e+0S 1.39e+07 4.58e+04

____________________________________________________________________.__________

Po-210 4.17e+06 7.889+06 9.97e+05 0.00+00 1.82e+07 3.36e+08 6.lOe+04

Ra-223 2.18e+06 3.16e+03 4.37e+05 0.OOe+00 5.82e+04 3.15e+08 4.26e+05
Ra-224 2.49**05 S.60**02 4.969+04 0.00-+00 1.02e+04 1.llne+0 4.79e+05

__________________________________________________________..______..___________

Ra-225 3.60e+06 4.03e+03 7.18e+05 0.00e+00 7.43e+04 3.60e+0E 4.02o+05

Ra-226 3.47e+08 2.04e+04 2.87e+08 0.OOe+00 4.12e+05 1.10e+09 4.270+05

Ra-228 2.24e+08 1.07e+04 2.52e+08 0.OOe+00 2.14e+0S 1.53e+09 7.27e+04
____________________________.__________________________________________________

Ac-225 5.170+06 6.61e+06 3.47e+05 0.OOe+00 4.89e+05 2.74e+09 3.790+05
Ae-227 7.41e+09 1.23e+09 4.59e+09 0.00-+00 2.600+08 2.27e+09 7.30e+04

Th-227 2.55e+06 4.24e+04 7.34e+04 0.00*+00 1.580+05 4.590408 4.94*+05

Th-228 1.1S@+09 1.54+07 4.00+e07 0.OOe+00 7.85e+07 6.Sle+09 5.07e+05

Th-229 3.19e+10 8.32e+0B 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 0.000+00 1.23e+09 3.05e+09 5.42e+04
_______________________________________________..______________________________

Th-232 5.40e+09 2.14e+08 3.21e+06 0.00e+00 1.06e+09 2.93e+09 4.61e+04

Th-234 1.86e+04 1.00e+03 5.38e+02 0.OOe+00 3.78e+03 2.27e+06 1.04e+05
Pa-231 1.27*+10 4.20e+05 5.07-+0B 0.00-+00 2.27e+09 5.390+08 6.45e+04

_______________________________________________________________________________

Pa-233 9.58e+03 1.95e+03 1.67e+03 0.OOe+00 5.15e+03 3.07e+0S 1.27e+04
V-232 3.60e+08 0.OOe+00 2.98e+07 0.OOe+00 3.36e+07 2.09e+09 6.10e+04

U-233 7.62e+07 0.OOe+00 S.36-+06 0.00e+OO 1.53e+07 4.98e+08 5.64e+04

U-234 7.31e+07 0.OOe+00 S.25e+06 0.000+00 1.50e+07 4.89e+09 5.53e+04

U-235 7.01e+07 0.00e+00 4.93e+06 0.OOe+00 1.41e+07 4.59e+08 7.03e+04
U-236 7.01*+07 0.000+00 5.04e+06 0.oOe+00 2.44e+07 4.69e+08 S.19e+04

U-237 4.55e+02 0.OOe+00 1.21e+02 0.00+00 1.13e+03 1.28e+05 1.S3e+04

U-238 6.71e+07 0.00e+00 4.61e+06 0.OOe+00 1.32e+07 4.28e+08 4.96m+04

Np-237 4.03e+09 2.39e+09 1.76e+08 0.00-+00 1.08e+09 4.890+08 7.14e+04

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Electric Station
Pathway : nhalation Pathway for Pi

Nucllde Organ Done Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 3.74*+03 8.47e+02 5.82e+01 0.OOe+00 2.06e+02 1.29e+0S 3.610+04

Np-239 3.71e+02 2.9Be+02 1.88e+01 0.00e+00 6.62e+01 5.95e+04 2.49ei04
Pu-23S 3.77e+09 2.35e+09 1.78e+08 0.OOe+00 6.50e+0e 1.26e+09 6.57e+04

Pu-239 4.10e+09 2.46e+09 1.88e+08 0.00O.Oe 6.93e.08 1.19e+09 5.99e+04
Pu-240 4.10e+09 2.45e+09 1.88e+08 0.OOe+00 6.92e+08 1.19e+09 6.10e+04

Pu-241 1.1Ue+.0 2.59e+07 4.35e+06 0.OOe+00 l.Gle+07 1.07e+06 1.26e+03
________________________________________________.______._____________________..

Pu-242 3.91e+09 2.37e+09 1.81e.08 0.oo-+00 6.68e+0S 1.14e+09 5.88e+04

Pu-244 4.44e+09 2.72e+09 2.07e+08 0.OOe0+O 7.64e+08 1.31e+09 8.76e+04

Am-241 4.41e+09 2.73e+09 1.83e+08 0.OOe+00 1.lle+09 5.68e+08 6.69e+04
.. _____________________________________________________________________________

Am-242m 4.55e-09 2.60e+09 1.89e+08 0.006400 1.12e+09 2.30e+09 8.41e+04

Am-243 4.34e+09 2.63e+09 1.78e+08 0.OOe+00 1.08e+09 5.39e+08 7.84e+D4

Cm-242 1.79t+08 1.21e+08 7.98e+06 0.00e+00 2.37e+07 4.16e+08 7.14e+04

Cm-243 3.46e+09 2.13e+09 1.48e+0S 0.OOe+00 S.47e+08 5.94e+08 7.03e+04

Cm-244 2.90e+09 1.780e+09 1.24e+08 0.00+00 4.49-+08 5.71e+08 6.80e+04

Cm-245 4.51e+09 2.74e+09 1.90e+08 0.OOe+00 7.32e+08 5.49e+08 6.34e+04
_______________________________________________________________________________

Cm-246 4.480e+09 2.74e,09 1.90e+08 0.OOe+00 7.32e.08 5.59e+03 6.23e+04

CM-247 4.35e+09 2.70e+09 1.86e+08 0.OOe+00 7.21-+08 5.49e+08 8.19e+04

Cm-248 3.61*+10 2.23e+10 1.54e+09 0.00e+00 5.94e+09 4.520+09 1.32e+06
_________________________________________________________________________-____.

Cf-252 3.32e+09 0.000+00 1.410+08 0.00e+00 0.OOe+00 1.92e+09 2.59e+05

Conversion factors are in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCUDES
OTHER THAN NOBLE GASES; Pi

P1 factors for Adult age group by nuclide.
Waterford Steam Electric Btation
Pathway : Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLU

E-3 0.00e+00 4.35e+02 4.35e+02 4.35e+02 4.35e+02 4.35e+02 4.35e+02
B -10 2.46e+06 3.79e+05 6.14e+04 0.oOe+00 2.87e+05 0.00e+00 2.07e+07
C-14 2.63e+08 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27O+07 5.27e+07

____-__________________________,__________... _______ __ _____-__ _____________

N-13 0.00e+00 0.00e+00 0.OOe+00 0.00o+00 0.00o+00 0.00e+00 0.00e+00
P-18 4.65O-03 0.00O+00 5.15e-04 0.00e+00 0.00e+00 0.00e+00 1.38e-04
Na-22 S.29v+0S 5.29e+09 5.29e+09 5.29e+09 5.29e+09 S.29eo09 5.29e+09

…__________--------.------.----------________----------.-.-..-----_____________
Na-24 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06 2.44e+06
P-32 1.71e+10 1.06e+09 6.61e+09 0.006+00 0.0O0.O0 0.00.+00 1.92.+09
Ca-41 1.14e+10 0.00e+00 1.24e+09 0.00e+00 0.00e+00 0.00e+00 1.14e+07

Sc-46 1.79e+02 3.45e+02 1.01e+02 0.00e+00 3.25e+02 0.00e+00 1.70e+06
Cr-51 0.00e+00 0.00e+00 2.86e+04 1.71e+04 6.30e+03 3.79O+04 7.19e+06
1N-S5 0.00e+00 9.41e+06 1.61a+06 0.00e+00 2.50e+06 0.00e+00 2.58e+07

In-56 0.00e.00 4.15e-03 7.37e-04 0.00e+00 5.27e-03 0.00e+00 1.33e-01
YV-55 2.51*+07 1.734+07 4.050+06 0.00400 0.000+00 9.660+06 9.950+06
F7-59 2.97e+07 6.98e+07 2.69e+07 0.ooe+00 0.00e+00 1.95e+07 2.33e+08

Co-57 0.00e+00 1.25e+06 2.13e+06 0.00e+00 0.00e+00 0.00e+00 3.25e+07
Co-SB 0.00e+00 4.71e+06 1.06e+07 0.00e+00 0.OOe+00 0.00e+00 9.55e+07
Co-C0 0.00a+00 1.64e+07 3.62*+07 0.00e+00 0.00-+00 0.00o+00 3.0Be+08

Ki-59 5.05e+08 1.73e+08 8.44e+07 0.00e+00 0.00e+00 0.00e+00 3.57e+07
NL-63 6.73e+09 4.66e+08 2.26e+0B 0.00&+00 0.00e+00 0.ooe+00 9.73e+07
Ni-65 3.76e-01 4.98e-02 2.23e-02 0.00e+00 0.00e+00 0.00e+00 1.24e+00

Cu-64 0.00e+00 2.39e+04 1.12e+04 0.00e+00 6.03e+04 0.00e+00 2.0Ie+06
Zn-65 1.37e+09 4.37e+09 1.97e+09 0.00e+00 2.92e+09 0.00e+00 2.75e+09
zn-69 2.10e-12 4.17--12 2.90*-13 o.00e+00 2.7ie-12 0.OOe+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
8e-79 0.00e+00 9.15e+08 1.53e+0B 0.00e+00 1.5ae+09 0.00e+00 1.07e+0a
Br-82 0.00e+00 0.00e+00 3.23e+07 0.00+oo 0.00e+00 0.00o+00 3.70e+07

Br-B3 0.000+00 0.00e+00 9.B7e-02 0.00e+00 0.00e+00 0.00e+00 1.42e-01
Br-B4 0.00e+00 0.00e+00 1.73e-23 O.DOe+00 0.00e+00 0.00e+00 1.36e-28
Br-B5 0.00e+00 0.00e+00 0.00o+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3. which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES: Pi

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Cow's Milk (food) Pathway for Pi

Nuclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-US O.OOe+00 2.59e+09 1.21e+09 0.OOe+D O.O*o+00 0.00+00 5.12e+08
Rb-87 0.00e+00 2.85e+0s 9.92e+08 0.0Oe+00 0.00o+00 0.OOe+00 1.340+08
Rb-88 0.OOe+00 0.oe+O00 O.OOe+00 0.00e+00 0.ooe+0o 0.00e+00 0.00e+00

Rb-89 o.aoe+o0 0.ooe+00 O.ooe+00 0.00e+00 0.OOe+OO 0.00e.00 O.OOe+00
Sr-89 1.4Se+09 0.ooe+00 4.16e+07 0.Ooe+00 0.OOe+00 0.00e+00 2.33e+08
Br-90 5.38e+10 0.00e+00 1.09e+09 0.00e+00 0.00e+00 0.00e+00 l.35e+09

8r-91 2.90e+04 O.00.+00 1.17e+03 0.00e+00 0.00-+00 0.OOe+00 1.3Be+05
8r-92 4.95e-01 O.OOe+00 2.14e-02 0.OOe+00 0.OOe+00 0.00e+00 9.81e+00
Y-90 7.09e+01 0.00e+O 1.90e+00 0.OOe+00 0.00e+00 0.ooe+00 7.52e+05

Y-91 9.59e+03 0.00e+00 2.30e+02 0.00e+00 0.00e+00 0.00e+00 4.73e+06
Y-9lm 6.27e-20 0.00e+00 2.43e-21 0.OOe+00 0.00e+00 0.00e+00 1.84e-19
Y-92 5.64e-05 0.OOe+00 1.65e-06 0.OoO00 0.00e+00 o.00.e00 9.8Ee-O0

Y-93 2.24e-01 0.OOe+00 6.19e-03 0.00+00 0.ooe+00 0.00e+00 7.11e+03
&r-93 .1.62e+03 9.04e+01 4.21e+01 0.OOe+00 3.43e+02 0.00e+00 9.396+04
Zr-9S 9.43e+02 3.03e+02 2.05e+02 0.00e+00 4.75e+02 0.00e+00 9.59e+05

Zr-97 4.340-01 8.76e-02 4.01e-02 0.OOe+00 1.32e-01 0.00e+00 2.71e+04
Nb-93m 4.91e+05 1.60e+0s 3.95e+04 0.OOe+00 1.94e+05 0.00e+00 7.40e+07
Nb-9S 8.26e+04 4.59e+04 2.47e+04 0.Ooe+00 4.54e+04 0.00e+00 2.79e+0B

Nb-97 6.58e-12 1.66e-12 6.07e-13 0.00e+00 1.94e-12 0.OOe+00 6.14e-09
Ho-93 0.00e+00 4.35e+08 1.19e+07 0.00e+OO 1.23e+08 0.00e+00 7.07e+07
Ko-99 0.00-+00 2.48s+07 4.72e+06 0.OOe+00 5.61e+07 0.00e+00 5.74*+07

Tc-101 0.OOe+00 0.00+00 0.000e00 0.00*+00 0.00e+oo 0.00e+oO 0.OOe+00
Tc-99 2.42e+07 3.59e+07 9.70e+06 0.OOe+00 4.52e+08 3.05+e06 1.17e+09
Tc-99m 3.34e+00 9.44e+00 1.20e+02 0.00+00 1.43e+02 4.63e+00 5.59e+03

Ru-103 .02te+03 0.00e+00 4.39e+02 0.00-+00 3.09e+03 0.00&+00 1.19*+0B

Ru-lOS 8.640-04 0.00+00 3.41e-04 0.00e+00 1.12e-02 0.OOe+00 5.29e-01
Ru-106 2.04e+04 0.OOe+00 2.5Be+03 0.00e+oo 3.94e+04 O.ODe+00 1.32e+06

Rh-105 3.46e+05 2.53e+05 1.67e+05 0.00+00 1.09e+06 0.00e+00 4.03e+07
Pd-107 0.00-+00 1.14.407 7.26e+05 0.00O+00 1.02e+08 0.OOe+00 7.04e+07
Pd-109 0.00o+00 4.49e+04 1.Ole+04 0.OOe+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 is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

P1 factors for Adult age group by nuclide.
Vaterford Steam Electric Station
Pathway : Cowls Milk (food) Pathway for Pi

Ruclida Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL!

Ag-llOn 5.82e+07 5.39e+07 3.20e+07 O.O0Oe+O0 1.06e+08 0.00e+00 2.20e+10
Ag-ill 6.47e+06 2.71e+06 l.35S+06 0.OOe+OO 8.74e+06 0.OOe+00 4.97e+09
Cd-113m O.OOe+OO 2.94e+06 9.43e+04 0.OOe+00 3.24e+06 0.00e+00 2.37-+07

_....___________________.____________________.____._______ ________ _..________

Cd-ll5m 0.OOe+OO 1.26e406 4.02e+04 0.OOe+00 9.99e+05 O.OOe+O0 5.30e+07
On-123 5.36e+08 f.loe+06 1.31e+07 7.55e+06 O.OOo+00 0.00e+00 1.09e+09
Sn-125 5.68B+07 1.14e.06 2.58e+06 9.47e+05 0.00-+00 0.OOe+00 7.09e+08

Sn-126 .1.63e+09 3.23e+07 4.64e+07 9.51e+06 0.oOe+00 O.OOe+00 4.69e+Oe
Sb-124 2.57*+07 4.86e+05 1.02e+07 6.24e+04 0.00se00 2.00e+07 7.31e+,0
Sb-125 2.04e+07 2.28e+05 4.86e+06 2.08e+04 0.00e+00 1.58e+07 2.25e+09

Sb-126 5.63e+06 1.15e+05 2.03e+06 3.45e+04 0.OOe+00 3.45e+06 4.60e+08
Sb-127 4.53e+0S 9.93e+03 1.74e+05 5.45e+03 0.000+00 2.69-+05 1.04e+0S
To-125m 1.63e+07 5.90e+06 2.18e+06 4.90e+06 6.63e+07 0.00e+00 6.50e+07

Te-127 6.56C+02 2.3S0+02 1.42e+02 4.06e+02 2.67e+03 0.00e+00 5.17e+04
TO-127m 4.58e+07 1.64e+07 5.58e+06 1.17e+07 1.86e+08 0.00e+00 1.53e+09
So-129 2.92e3-l 1.10e-10 7.11e-li 2.24*-10 1.23e-09 0.00oe+00 2.20e-10

Te-1239 6.02e+07 2.25e+07 9.53e+06 2.07e+07 2.51e+0E 0.OOe+00 3.03e+09
TS-131 3.95e-33 l.65e-33 1.2Se-33 3.25e-33 1.73e-32 0.00e+00 5.60e-34
Te-131n 3.62e+05 1.77e+05 1.47e+05 2.80e+05 1.79e+06 0.OOe+00 2.76e+07

Te-132 2.40e+06 1.55e+06 1.46e+06 1.72e+06 l.SOe+07 0.OOe+00 7.35e+07
To-133m 2.19e-13 1.29e-13 1.24c-13 1.86e-13 1.27e-12 0.00e+00 4.40e-14
Te-134 9.41e-19 6.16e-l9 3.78e-19 8.22e-19 5.95e-18 0.OOe+00 1.04e-21

1-129 7.5Se+08 6.Sle+08 2.14e+09 1.68e+12 1.40e+09 0.00e+OO 1.03e+08
I-130 4.21e+05 1.24e+06 4.90e+05 1.ose+08 1.94e+06 0.000+00 1.07e+06
1-131 2.96s+09 4.24-+0o 2.43*+08 1.39*+11 7.26e+08 0.000e+00 .12e+0e

1-132 1.67e-01 4.47e-01 1.56e-01 1.56e+01 7.12e-01 0.00e+00 8.39e-02
-1233 3.80s+06 6.740+06 2.06e+06 9.91e+08 1.18e+07 0.00e+00 6.06e+06
1-134 2.11e-12 5.72e-12 2.05*-12 9.92--li 9.10o-12 0.000+00 4.99.-IS

1-135 1.29e+04 3.3ee+04 1.25e+04 2.23e+06 5.42e+04 0.00e+00 3.82e+04
CE-134 5.65.+09 1.340+10 1.loe+i0 0.00e+00 4.35e+09 1.44e+09 2.35e+09
Cs-134m 1.76e-01 3.70e-01 1.89e-01 0.00+00 2.01e-01 3.16e-02 1.31e-01

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult ago group by nuclide.
Waterford steas zlectric Station
Pathway s Cowya Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung OZ-LLI

Cs-135 1.81e*09 1.67e+09 7.41e+08 0.00e+00 6.32*+00 1.89*+08 3.90e+07
Cs-136 2.63e+08 1.040+09 7.48e+08 0.OOe+00 5.78e+08 7.93e+07 l.lBe+08
Cs-137 7.38e+09 1.Ole+10 6.61e+09 0.00e+00 3.43e+09 1.14e+09 1.95e+08

_____________ ___...._.._____._.__--____..___-_________ __________.._____ _____

Cs-138 9.720-24 1.92e-23 9.50e-24 O.oOe+0O 1.41e-23 1.39e-24 6.18e-29
Ca-139 0.OOe+OO 0.OOe+00 0.00e+00 0.006+00 O.OOe+0O 0.00e+00 0.O.+00
Da-139 4.54e-08 3.240-1i 1.33e-09 O.OOe+00 3.03e-11 1.84e-11 8.06e-08

_____________ ____ _________ __.____--_________ ___ .________ ______________-__

Ba-140 2.69*+07 3.38e+04 1.76e+06 0.00+00 1.15e+04 1.93e+04 5.54e+07
Ba-141 0.OOe+00 0.00O+O0 0.OOe+00 0.00e+00 0.OOe+00 0.00e+00 0.OOe+00
Ra-142 0.00+00 0.O0e+O0 0.00e+00 0.OOe+00 0.ooe+00 0.00+00 O.OOe+OO

_______.___-___._______ __________-_-____-____________..._ _.___-___...._______

La-140 4.52e+00 2.28e+00 6.01e-01 0.OOe+00 0.OOe+00 O.OOe+0o 1.67e+05
La-141 3.00e-05 9.31e-06 1.52e-06 0.00400 0.OOe+00 0.00e+00 1.1le+00
La-142 l.90e-11 3.66e-12 2.16e-12 0.00oe00 0.OOe+00 0.00e+0O 6.32e-08

Ce-141 4.84e+03 3.25e+03 3.72e+02 0.00e+00 1.52e+03 0.OOe+O0 1.25e,07
Ce-143 4.16e+01 3.08e+04 3.40e+00 0.00.400 1.35e.01 0.O0e+00 1.15e+06
Ce-144 3.58e+05 1.50e+05 1.92e+04 0.00e+00 8.87e+04 0.OOe+00 1.21e+08

Pr-143 1.58e+02 6.33e+01 7.83e+00 0.00e+00 3.66e+01 o.ooe+0O 6.92e+05
Pr-144 o.00e+00 0.00e+00 0.OOe+00 0.OOe+O0 O.0Oe+00 0.000+00 O.OOe+OO
Nd-147 9.42e+01 1.09e+02 6.51e+00 0.ooe+oO 6.36e+01 0.00e+00 S.22e+05

PM-147 2.s7e+03 2.70e+02 1.09e+02 0.00e+Oo 5.10e+02 0.00e+00 3.40e+05
Pm-148 5.93e001 9.85e+00 4.96e+00 0.00e+00 1.86e+01 0.00e+00 7.74e+05
Pm-148m 8.57e+02 2.22e+02 1.70e+02 0.OOe+00 3.35e+02 0.OOe+00 1.88e+06

Pm-149 4.280+00 6.05e-01 2.47e-01 0.00.*00 1.14e+00 0.OOe.00 1.13e+05
Pm-151 6.47e-01 1.09e-01 5.46e-02 0.oOe+Oo 1.94e-01 0.ooe+00 2.99e+04
Bm-151 2.67*+03 4.60e+02 1.10+02 0.00e+OO 5.14e+02 0.00e+00 2.03e+05

Sm-153 1.99e+00 1.66e+00 1.21e-01 0.OOe+00 5.36e-01 0.00e+00 S.92e+04
Eu-152 7.51e+03 1.71e+03 1.50e+03 0.OOe+00 1.06e+04 0.OOe+00 9.86e+05
Nu-1S4 2.38e+04 2.92-+03 2.08e+03 0.00e+00 1.40e+04 0.00e+00 2.12e+06

Eu-155 3.25e+03 4.61e+02 2.97e+02 0.00e+00 2.13e+03 0.OOe+00 3.62e+05
Eu-156 2.52ee02 1.95e+02 3.14e+01 0.00e+00 1.30e+02 0.Ooe+00 1.33e+06
Sb-160 1.49e+03 0.ooe+00 1.86e+02 0.OOe+00 6.16e+02 0.OOe+00 1.37e+06

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except X-3, which in in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCUDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Adult age group by nuclide.
Waterford 8team Electric Station
Pathway 2 Cow's Milk (food) Pathway for Pi

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LL!

Ho-166m 1.04e+04 3.26e+03 2.47e+03 0.OOe+0O A.870+03 0.OOe+OO 9.89e+05
1-191 3.390+04 1.110+04 1.180e03 o.ooe+oo o.ooe+oo O.OOe+OO l.26e+06
W-115 1.29e+06 4.32e+05 4.54e+04 0.00e+00 0.00e+00 0.00e+00 4.99e+07

....--- ,-----------------_----------.--------------------_-__-------_-.--_---__

W-187 6.520+03 5.45e+03 1.91e+03 0.00e+00 0.OOe+00 0.00e+00 1.79e+06

Pb-210 7.32e+10 2.09e+10 2.60e+09 0.OOe+00 5.89e+10 0.00Oe+00 1.07e+07

Bi-210 3.560+05 2.460+06 2.04e+05 0.00+00 2.96e+07 0.00e+00 3.67e+07
_____________________________________________.__________________.____._________

Po-210 7.42e+08 l.S9e+09 1.79e+08 0.00e+00 5.25e+09 0.00e+00 1.33e+08
R"-222 1.22e+11 1.049+09 2.44e+10 0.00o.oOo S.33+09 0.004+.00 7.89e+09

RA-224 1.41e+10 3.42e+07 2.83e+09 0.00e+00 9.65e+09 0.00e+00 2.98e+09

RA-225 1.90e+11 2.25e+08 3.79e+10 0.00e+00 6.39e+09 0.ooe+00 8.s5e+09

Ra-226 1.87e+13 3.55S+08 1.36e+13 0.00e+OO 1.01e+10 0.00e+00 2.05e+10
Ra-22B 6.87e+12 1.91e+08 7.43e+12 0.00e+00 5.42e+09 0.OOe+00 3.46e+09

Ac-225 6.17e+04 8.49e+04 4.15e+03 0.00e+00 9.67e+03 0.OOe+00 5.70e+06
Ac-227 7.21e+07 9.56e+06 4.28e+06 0.OOe+00 3.09e+06 0.00e+00 3.16e+06
Th-227 2.80a+05 5.06e+03 8.06e+03 0.OOe+00 2.88e+04 0.OOe+00 1.lOe+07

________________________________________________________________________.______

Th-228 1.88e+07 3.18e+05 6.35e+05 0.00e+00 1.77e+06 0.00e+00 2.13e+07
Th-229 5.26e+08 1.50e+07 8.69e+06 0.00e+00 7.26e+07 0.00e+00 3.02e+06
Th-230 7.96e+07 4.52e+06 2.20e+06 0.00e+00 2.189+07 0.OOe+00 2.33e+06

7Th-232 8.89e+07 3.86e+06 5.8Oe+04 0.O0e+00 1.86e+07 0.00e+00 1.98e+06
Th-234 1.859+03 1.09o+02 5.33e+01 0.00-+00 6.16e+02 0.00+00 2.61e+06
Pa-231 1.59e+09 5.95e+06 6.146+06 0.00e+00 3.34e+07 0.00e+00 2.77e+06

Pa-233 1.28e+02 2.S8e+01 2.22e+01 0.00e+00 9.70e+01 0.00e+00 3.99e+05
U-232 1.59e+10 0.00e+00 1.14e+09 0.00e+00 1.73e+09 0.00e+00 2.62e+06
U-233 3.370+09 0.00*+00 2.04e+08 0.00e400 7.94e+08 0.00e+00 2.42e+09

U-234 3.23e+09 0.00e+00 2.00e+08 0.OOe+00 7.69e+08 0.00e+00 2.37e+08
U-235 3.10e+09 0.00e+OO 1.88e+08 0.00e+00 7.23e+08 0.00e+00 3.02e+08
U-236 3.10e+09 0.00e+00 1.92e+08 0.00-+00 7.38e+0B 0.00e+OD 2.23e+09

U-237 5.65e+04 0.OOe+00 1.50e+04 0.00*+00 2.32e+05 0.00e+00 1.99e+07
U-238 2.96*+09 0.00e+00 1.75e+08 0.OOe+00 6.76e+08 0.ooe+00 2.13e+06
Np-237 4.R7e+07 3.46e+06 2.14e+06 0.00e+00 1.S9e+07 0.OOe+00 3.07e+06

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

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

Pi factors for Adult age group by nuclide.
Waterford Steam Electric Station
Pathway : Cov' Mlilk (food) Pathway for P1

Nuelid. Organ Dose conversion Factors

Done Liver T. Body Thyroid Xidney Lung 0Z-LLI

Np-236 3.62e+01 9.75e-01 5.63e-01 O.OOe+OO 3.30e+00 O.OOe+00 9.06e+04
Np-239 3.66e+00 3.61e-01 1.99e-01 0.OOe+OO 1.13e400 0.O0O+Oo 7.41e404
Pu-238 9.73e+06 1.23e+06 2.64e+0S 0.00+00 1.13e+06 0.000e00 1.13e+06

Pu-239 1.12e+07 1.35e+06 2.95e+05 0.00e+00 1.2Se+06 O.00e+00 1.03e+06
Pu-240 1.12e+07 1.34e+06 2.95e+05 0.00e+00 1.25e+06 O.OOe+00 l.OSe+06
Pu-241 2.42e+05 l.lSe+04 5.12e+03 0.00e+00 2.36e+04 0.OOe+00 2.160+04

Pu-242 1.04e+07 1.30e+06 2.84e+05 O.OOe4OO 1.21e+06 0.00e+00 1.01+06
Pu-244 1.21e+07 1.49e+06 3.26e+05 o.OOe+OO 1.38e+06 O.OOe+00 1.50e+06
Am-241 2.89e+07 2.70e+07 2.07e+06 0.00+00 1.56e+07 O.OOe+00 2.94e+06

Am-242m 2.940+07 2.560+07 2.loe+06 o.ooe+oo 1.56e+07 0.00e+00 3.61e+06
Am-243 2.91e+07 2.67e+07 2.OSe+06 0.00e+00 1.54e+07 0.00e+00 3.36e+06
Cm-242 7.274OS 7.73e005 4.830404 0.00.+00 2.190.05 0.00*+00 2.79.+06

Ceq-243 2.31e+07 2.12e+07 1.45e+06 0.00e+00 6.75e+06 0.OOe+00 3.01e+06
Cm-244 1.76e+07 1.65e+07 1.lle+06 0.00+00 5.17e+06. 0.00e+00 2.91e+06
Cm-24! 3.62e+07 3.16e+07 2.23e+06 0.OOe+00 1.04e+07 0.OOe+00 2.72e+06

______________________________________________________________________________-

Cm-246 3.59e+07 3.15e+07 2.22e+06 0.00e+00 1.04e+07 0.OOe+00 2.67e+06
CO-247 3.50e+07 3.11e+07 2.19e+06 0.00+OD 1.02e+07 0.00e+00 3.51e+06
Cw-248 2.91e+05 2.E-o.00 1.o0.+07 0.00*+00 9.42e+07 0.00e+00 s.6e+o07

Cf-252 9.92e+06 0.000+00 2.39e+05 0.OOe+00 0.00e+00 0.00e+00 1.09e+07

Conversion factors are in units of square meter-mrem/yr per uCi/oec for all
nuclidea except H-3, which i. in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCULDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway t Cowia Milk (food) Pathway for Pi

Nuclidb Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

9-3 0.000+00 S.66e+02 5.S6e+02 5.66e+02 S.66e+02 5.66e+02 5.66e+02
Be-la 4.47e+06 6.92e+05 1.13e+05 0.00e+00 5.29e+05 O.oOe+00 2.83e+07

C-14 4.e6e+08 9.72e+07 9.72e+07 9.720+07 9.72e+07 9.72e+07 9.72e+07
__________________._..._________._________.________________________.._.________

N-13 0.00+00 0.00e+00 o.O0+.00 0.ooe+00 O.OOeio0 0.00.+OO 0.00-+00

F-18 8.30e-03 0.OOe+00 9.10e-04 0.00e+OD 0.00e+00 0.00e+00 7.48e-04

Na-22 9.18e+09 9.15e+09 9.18e+09 9.18e+09 9.1Be+O9 9.11e+09 9.18e+09

Na-24 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06 4.27e+06

P-32 3.15e+10 1.95e+09 1.22e.09 0.00e+00 0.OOe+00 0.O0e+O0 2.65e+09
Ca-41 1.57e+10 0.00e+00 1.70c+09 0.00e+00 0.00.e00 0.00e+00 1.56*+07

________________________.__.____.______.__....___._____...________.__..........

Bc-46 3.04e+02 5.92a+02 1.76a+02 0.oe+OO00 5.67e+02 0.OOe.00 2.02e+06

Cr-51 0.OOe+00 0.00o+00 4.99e+04 2.77e+04 l.09e+04 7.13e+04 8.39e+06

Mm-54 0.00e+00 1.40e+07 2.78e+06 0.00e+00 4.18e+06 0.00e+00 2.B7e+07

Mn-56 0.oOe+00 7.36e-03 1.31e-03 0.OOe+00 9.32e-03 0.OOe+00 4.85e-01
Fe-55 4.45e+07 3.160+07 7.36e+06 0.00.e00 0.00e+00 2.00e+07 1.37e+07

Pe-59 5.18e+07 1.21e+08 4.67e+07 0.ooe+00 0.00e+00 3.81e+07 2.86e+08
_____________________________.__._...._________________________________________

Co-57 0.OOe+00 2.24e+06 3.76c+06 0.00e+00 0.000+00 0.000+oo 4.19e+07
Co-58 0.00e+00 7.94e+06 1.83e+07 0.00e+00 0.00e+00 0.00+00 1.09e+08

Co-60 0.00e+00 2.78e+07 6.26e+07 0.OOe+00 0.00e+00 0.00e+00 3.62e+08

Ni-59 8.82e+08 3.11e+08 l.Se+08 0.00m+00 0.00e+00 0.00e+00 4.88e+07
Xi-63 1.19e+10 9.3Se+08 4.01e+09 0;OOe+00 0.00e+00 0.00e+00 1.33e+08

Ni-65 6.87e-01 8.78e-02 4.00e-02 0.00o+00 0.oOe+00 0.00+0O 4.76e+00

CU-64 0.00e.00 4.26-+04 2.ooe+04 0.00o+00 1.08.+05 0.ooe+00 3.30e+06

Zn-65 2.110+09 7.32e+09 3.41e+09 0.00-+00 4.6Ee+09 0.00e+00 3.10e+09
Zn-69 4.01e-12 7.65-12 5.35--13 0.00e+00 S.00e-12 0.00.400 1.410-11

Zn-69m 3.30e+05 7.79e+05 7.15e+04 0.OOe+00 4.74e+05 0.ooe+00 4.28e+07
Se-79 0.00e+00 1.67e+09 2.81e+08 0.00e+00 2.92e+09 0.OOe+00 2.56e+08

Br-02 0.00e+00 0.00e+00 5.61e+07 0.00e+00 0.OOe+00 0.00e+00 0.00e+oo

Dr-93 0.00+00 0.OOe+00 1.82e-01 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00
Br-84 0.00e+00 0.OO0e+0 3.09e-23 0.00e+00 0.00e+00 0.OOe+00 0.00e+00
Dr-95 0.000+00 0.000+00 0.000+00 0.000+00 0.006400 0.00-+00 0.000+00

Conversion factors are in units of square meter-mremfyr per uCi/sec for all
nuclidbe except X-3. which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Zlectric Station
Pathway s Cow's Milk (food) Pathway for P1

Ruclide Organ Dome Conversion Factors

Done Liver T. Body Thyroid Kidney Lung 0I-LLI

Ab-86 0.00e+00 4.73e+09 2.22e+09 0.OOe+00 0.OOe+00 0.OOe+00 7.00e+08
Rb-87 0.oo+O00 5.24e+09 1.93e+09 0.O0-+00 0.o0.+00 O.ooe+0O 1.83e+08
Rb-88 0.000+00 0.OOe+00 0. OOe+0 0.000,00 0.000+00 O.OOe+OO 0.00e+00

___.____________._.__._._.__..__...,_._____._..____...______.__________________

Jb-89 0.00+00 0.OOe+00 0.00+00 0.000+00 0.00e+00 0.00e+00 0.000+00

Sr-89 2.67e+09 0.00e+00 7.66e+07 0.OOe+O00 0.00e+00 0.00e+00 3.19e+08

Sr-90 8.13e+10 O.OOe+OO 1.63e+09 0.00e+00 0.00e+00 0.OOe+00 1.86e+09

Sr-91 5.33e+04 0.00e+00 2.12e+03 0.OOe+00 0.00e+00 o.OOe+00 2.42e+05
Sr-92 9.07e-01 0.00e+00 3.R6--02 0.0Oo-+O 0.000+00 0.00-+00 2.31e+01
Y-90 1.30e+02 O.OOe+O0 3.51e+00 0.OOe+00 0.OOe+00 0.OOe+00 1.07e+06

Y-91 1.58a404 0.OOe+00 4.24e+02 o.0o0+0 0.Ooe0o00 0.ooe+00 6.48e+06
Y-91m 1.15e-19 0.OOe+00 4.39e-21 0.OOe+00 0.OOe+00 0.OOe+00 5.42e-18

Y-92 1.04e-04 0.OOe+00 3.01--06 0.00e+O0 O.OOe+00 0.90e+00 2.86e+00

Y-93 4.13e-01 0.OOe+00 1.13e-02 0.OOe+00 0.OOe+00 0.OOe+00 1.26e+04
Zr-93 2.76*+03 1.36C+02 7.43*+01 0.000+00 4.816+02 0.OO.+00 1.299405
Zr-95 1.65e+03 5.20e+02 3.S~e+02 0.00+oo 7.65e+02 0.00o+00 1.20e+06

Zr-97 7.90e-01 1.56e-01 7.20e-02 0.ooe+00 2.37e-0l O.OOe+00 4.23e+04
Nb-93m 8.55e+05 2.82e+05 7.03e+04 0.00e+00 3.28e+05 0.OOe+00 l.Ole+08
Nb-95 1.41e+0S 7.81e+04 4.30e+04 0.ooe+00 7.57e+04 0.OOe+00 3.34e+08

Nb-97 1.20e-11 2.98e-12 1.09e-12 0.OOe+0O 3.48e-12 0.OOe+00 7.11e-08
Mo-93 0.OOe+00 7.93e+0S 2.27e+07 0.006+00 2.27e+0s 0.ooe+0o 9.65e+07

Mo-99 0.OOe+00 4.47e+07 8.53e+06 0.OOe+00 1.02e+08 0.00e+00 8.0le+07

Tc-101 0.00+00 0.00+00 0.00e+00 0.OOe+00 0.000+00 0.ooe+00 0.00+00
Tc-99 4.46e+07 6.56e+07 1.79e+07 0.000+00 S.33e+08 6.78e+06 1.61e+09
Tc-99m 5.900+00 1.62e+01 2.10e.02 0.OOe.00 2.41e+02 8.97e+00 1.06-+04

Ru-103 1.81e+03 0.000+00 7.740+02 0.000+00 6.390+03 0.ooe*00 1.51e+05
Ru-105 1.58e-03 0.00e+00 6.13e-04 0.00a+00 l.39e-02 0.OOe+00 1.27e+00
Ru-106 3.75e+04 0.00+00 4.73e+03 0.OOe+00 7.24e+04 0.OOe+00 1.SOe+06

Rh-105 6.30e+05 4.61e+05 3.03e+05 0.OOe+00 1.96e+06 0.OOe+00 S.87e+07
Pd-107 0.OOe+00 2.07e+07 1.34e+06 0.00e+00 1.87e+08 0.00e+00 9.63e*07
Pd-109 0.OOe+00 8.22e+04 1.87e+04 0.OOe+00 4.75e+0S 0.00e+00 8.29e+06

Conversion factors are In units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factors for Teen age group by nuclide.
Watorford Steum Electric Station
Pathway : Cowls Milk (tfood) Pathway for Pi

Ruclide Organ Doss Conversion Pactors

aon* Liver T. Body Thyroid Kidney Lung OI-LLI

Ag-ll0m 9.63e+07 9.11e+07 5.54e+07 0.ooe+0o 1.74e+08 0.00e+00 2.56e+10

Ag-lll 1.19e+07 4.95e+06 2.49e+06 0.00e+00 1.61e+07 0.00e+00 6.90e+09
Cd-113m 0.00e+00 5.3Ee+06 1.73e+05 0.00e+00 5.95e+06 0.00e+00 3.23e+07

____________,_____________._____________.______________________________________

Cd-115m 0.00e+00 2.30e+06 7.41e+04 0.00-+00 1.04e+06 0.00e+00 7.27e+07

8n-123 9.884e+0 1.62e+07 2.40e+07 1.30e+07 0.000+00 0.00e+00 1.49e+09

Sn-125 1.05e+08 2.Oe+06 4.72e+06 1.64e+06 0.00e+00 0.00e+00 9.85e+08
________________________________________________________________________....___

Sn-126 2.89e+09 5.36e+07 6.23*+07 1.42e+07 0.00e.00 0.00e+00 6.43*409

Sb-124 4.59e+07 8.46e+05 1.79e+07 1.04e+05 0.00e+00 4.01e+07 9.25e+08

Sb-125 3.65e+07 3.99e+0S 8.55e+06 3.49e+04 0.00e+00 3.21e+07 ,2.84e+08
_________________________________________________________________________..____

Sb-126 1.00e+07 2.0se+05 3.61e+06 5.68e+04 0.00e+00 7.20e+06 5.94e+09

Sb-127 *.23e+05 1.76e+04 3.11e+0S 9.25e+03 0.00e+00 5.60e+05 1.40e+08
Te-125m 3.000+07 1.08e+07 4.02e+06 S.39e+06 0.00e+00 0.00e+00 8.86e+07

_______________________________________________________________._______________

Te-127 1.22e+03 4.31e+02 2.61e+02 8.38e+02 4.92e+03 0.00e+00 9.38e+04
To-127m 8.44e+07 2.99e+07 1.00e+07 2.01e+07 3.42e+08 0.00e+00 2.1Oe+0B
Te-129 5.37e-l0 2.00e-10 1.31e-10 3.84e-10 2.25e-09 0.00e+00 2.94e-09

T*-129m 1.10e+08 4.09e+07 1.74e+07 3.55e+07 4.61e+08 0.00e+00 4.13e+08

Te-131 7.22e-33 2.90e-33 2.26e-33 5.57e-33 3.16e-32 0.00e000 5.93e-34
TS-131m 6.590405 3.1Se+05 2.63e+OS 4.75e+05 3.29e*06 0.00e+00 2.53e+07

Te-132 4.29e+06 2.72e+06 2.56e+06 2.87e+06 2.61e+07 0.00e+00 8.61e+07
To-133m 3.95.-13 2.24*-13 2.l8e-13 3.13--13 2.22e-12 O.00e+00 9.07*-22

Te-134 l.689-18 1.08e-18 1.l2e-18 1.38e-18 1.03e-17 0.00e+00 6.22e-20
_________________________________________________________._____________________

1-129 1.39e+09 1.17e+09 1.96*+09 1.43e+12 2.10e+09 O.OOe+00 1.37e+08
1-130 7.41e+05 2.14e+06 8.56e+05 1.75e+08 3.30e+06 0.00e+00 1.65e+06

1-131 5.37e+00 7.52o+08 4.04-+09 2.20*+11 1.30e+09 0.00e+00 1.49e+08

1-132 2.96e-01 7.75e-01 2.790-01 2.61e+01 1.22e+00 0.00e+00 3.38e-01
1-133 7.08e+06 1.20e+07 3.66e+06 1.68e+09 2.lle+07 0.00e+00 9.09e+06

1-134 3.74e-12 9.92e-12 3.56e-12 1.65e-10 1.56e-11 0.00e+00 1.31e-23

1-135 2.29e+04 5.90e+04 2.19e+04 3.90e+06 9.33e+04 O.OOe+00 6.54e+04

Cs-134 9.81e+09 2.31e-10 1.07e+10 0.00e+00 7.34e+09 2.80e+09 2.87e+09

Ce-l34m 3.13e-0l 6.49.-01 3.34e-01 0.ooe+00 3.61e-0l 6.34e-02 4.32e-01

Conversion factors are in units of square meter-mreti/yr per uCi/sec for all
nuclidec except H-3, which in in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
waterford Steam Electric station
Pathway : Cow's Milk (food) Pathway for Pi

Ruclide Organ Dose Conversion Factoro

Doc Liver T. Body Thyroid Kidney Lung G1-LLI

CJ-135 3.33e+09 3.05e+09 7.13e+0a 0.OOe+00 1.16e+09 4.21e+08 5.34e+07
Ce-136 4.46e+0S 1.76e+09 1.1lB+09 O.0-+00 9.60-+0B 1.51-+09 1.42-+08
Ca-137 1.34e010 1.78e+10 6.20e+09 0.00e+O0 6.06e+09 2.35e+09 2.53e+08

Ca-138 1.76a-23 3.3Be-23 1.69e-23 0.00e+00 2.50e-23 2.91e-24 1.54e-26
Cs-139 0.OOo+0 0.OOo+OO 0.00e+00 O.OOe+00 0.000+00 0.00e+00 0.00e+00
Da-139 8.40a-03 5.91--11 2.45--09 0.00.400 5.57c-11 4.07e-11 7.50e-07

.. __________..___.._________._.__._________.____.___--______ ____-_____-_ ___ _

Da-140 4.85e+07 5.95e+04 3.13e+06 0.OOe+00 2.02e+04 4.00e+04 7.48e+07
Da-141 0.OOe00 0.OOe+00 0.0..+00 0.ooe+00 0.00e+00 0.OOe+00 0.00e+00
Da-142 0.00e+00 0.00+00 0.00e+00 <0.00e+00 0.00e+00 0.00e+00 0.OOe+00

La-140 8.11e+00 3.99e+00 1.06e+00 0.00e+00 0.00e+00 0.00e+00 2.29e+05
La-141 5.520-O5 1.70e-OS 2.8Oe-06 0.00+00 0.OOe+00 0.00e+00 3.01e+00
La-142 3.43e-1l 1.S3e-11 3.80e-12 0.ooe*0o 0.00e+00 0.00e+00 4.64--07

Ce-141 8.86e+03 5.93c+03 6.81e+02 0.00e+00 2.79e+03 0.00e+00 1.70e+07
Ce-143 7.65e+01 5.56e+04 6.21e+00 0.00e+00 2.50e+01 0.00e+oo 1.67e+06
Ce-144 6.59e+05 2.72e+05 3.54e+04 0.OOe+00 1.63e+05 0.OOe+00 1.66e+08

____._______________.._____ .. _____ _________________- ___ ____..______________

Pr-143 2.90e+02 1.16e+02 1.44e+01 0.000+0O 6.73e+01 0.00e+00 9.55e+05
Pr-144 0.OOe+OO 0.00o+00 0.00+00 0.00+00 0.00e+00 0.OOe+00 0.OOe+00
Nd-147 1.51e+02 1.97e+02 1.18e+01 0.00e+00 1.160+02 0.OOeo00 7.11e+05

Pm-147 5.159+03 4.89e+02 1.99e+02 0.00e+00 9.32e+02 0.00O+00 4.65e+05
PM-149 1.09-+02 1.77e+01 8.93e+00 0.OOe+00 3.20e+01 0.o0e+00 1.06e+06
PM-148m 1.49e+03 3.78e+02 2.96e+02 0.OOe+00 5.73e+02 0.00e+00 2.38e+06

Pm-249 7.80e+00 1.lle+00 4.54e-01 0.00e+00 2.11+00 0.000+00 1.63e005
Pm-151 1.18e+00 1.95e-01 9.88e-02 0.OOe+00 3.51e-01 0.OOe+00 4.38e+04
8m-151 4.35e+03 8.37e+02 1.96e+02 0.00e+OO 9.17e+02 0.00e+00 2.84e+05

Sm-153 3.65e+00 3.02e+00 2.22e-01 0.00e+00 9.88e-01 0.OOe+00 8.53e+04
Eu-152 1.22e+04 2.93e+03 2.58e+03 0.00e+00 1.36e+04 0.ooe+00 1.08e+06
Eu-154 3.94e+04 5.09e+03 3.58e+03 0.00e+00 2.27e+04 0.OOe+00 2.69e+06

Eu-155 *.48e+03 8.18e+02 5.07e+02 0.OOe+00 3.20e+03 0.00e,00 4.69e+06
Bu-156 4.550+02 3.41e+02 5.57e+01 0.00e+00 2.30e+02 0.00e+00 1.74e+06
Tb-160 2.65e+03 0.000+OO 3.31e+02 o.ooe+00 1.05e+03 0.00e+00 1.72ee06

Converalon factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3, which ie in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Slectric Station
Pathway : Cows Milk (food) Pathway for Pi

Suclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLT

No-lE6m 1.70e+04 S.4Be+03 3.97a+03 0.00e+00 8.03e+03 0.OOa+00 1.35e+06
W-181 6.27e+04 2.02e+04 2.12e+03 O.OOe+00 0.00e+00 0.OOe+00 1.72e+06

W-19S 2.39e+06 7.80e+05 9.33e+04 0.00e+00 0.00e+00 0.00e+00 6.81e407
_______________ _______________________________________________________________-

W-107 1.19e+04 9.73e+03 3.41e+03 0.OOe+00 0.00e+00 0.OOe+00 2.63e+06

Pb-210 1.12e+11 3.36e.10 4.33e+09 0.OOe+00 1.06e+11 0.00e+00 1.46e+07

Bl-210 6.S7e+05 4.49e+06 3.76a+05 0.00e+00 5.46.+07 0.00-+00 5.13e+07

Po-210 1.37e+09 2.8ea+09 3.31e+08 0.00-+00 9.69e+09 0.00e+00 1.816e+0

Ra-223 2.25e+ll 3.420+08 4.50e+10 0.00e+00 9.83e+09 0.00e+00 1.09e+10

Ra-224 2.62e+10 6.25e+07 5.22e+09 0.00e+00 1.79e+09 0.OOe+00 4.20e+09

Ra-225 3.50e+11 4.1le+0B 6.98e+10 0.OOe+00 1.18e+10 0.000+00 1.22e+10

Ra-226 2.57e+13 6.49s+09 l.91e+13 0.00e+00 1.85e+10 0.OOe+00 2.80e+10

Ra-220 1.089+13 3.49e+09 1.20e+13 0.00e+00 9.98e+09 0.00e+00 4.74e+09

Ac-225 1.14e+05 1.55e+05 7.63e+03 0.OOe+00 1.7Be+04 0.00e+00 7.89e+06

Ac-227 1.02s+08 1.Sle07 6.07e+06 0.OOe+00 4.38e+06 0.OOe+00 4.32e+06
Th-227 5.16e+05 9.27e+03 1.49e+04 0.Ooe+00 5.29e+04 0.006+00 1.51e+07

…__.----.--.-.-_----_____.____-------.-----------...-.----.___---.-.------._.__

Th-22e 3.32e+07 3.56e+05 1.12e+06 0.Ooe+00 3.130+06 0.00e+00 2.91e+07
Th-229 7.13e+08 2.05e+07 1.l8e+07 0.OOe+00 9.92e+07 0.OOe+00 4.13e+06

Th-230 1.08e+08 6.13e+06 2.99e+06 0.00e+00 2.99e+07 0.00e+00 3.19e+06
…____....________________..______________________________________-__-__________

Th-232 1.21e+08 5.24e+06 8.13e+04 0.OOo+OO 2.55e+07 0.00e+00 2.71e.06

Th-234 3.39e+03 l.99e+02 9.86e+01 0.00e+00 1.13e+03 0.000+00 3.60e+06
Pa-231 2.15e+08 E.08e+06 0.30e+06 U.VUe+UU 4.54e+07 o.ooe+Oo 3.7ft+0d

Pa-233 2.30e+02 4.42e+01 3.95e+01 0.OOe+00 1.67e+02 0.00e+00 5.05e+05

U-232 2.94e+10 0.00e+00 2.10e+09 0.006+00 3.18e+09 0.00e+00 3.58e+08

U-233 6.18e+09 0.00e+00 3.76e+08 0.OOe+00 1.45e+09 0.O0e+00 3.32e+08

U-234 5.93e+09 0.00e+o0 3.68e+08 0.OOe+00 1.42e+09 0.OOe+00 3.25e+08

U-235 5.68e+09 0.OOe+00 3.46e+08 0.00e+00 1.33e+09 0.OOe+00 4.13e+08
U-23f 5.68e+09 0.00-+00 3.54e+08 0.OOe+00 1.36e+09 0.0De+00 3.05e+08
__---__._____-_-_--------------------.------.-------..-----..______.___________
U-237 1.04e+05 0.00**00 2.77e+04 0.OOe+00 4.29e+0s 0.00e+00 2.76e+07

U-23B S.43e+09 0.00e+00 3.24e+06 0.OOe+00 1.25e+09 0.OOe+00 2.91.+08
Np-237 6.63e+07 4.76e+06 2.92e+06 0.00e+OO 2.16e+07 0.00e+00 4.19e+06

Conversion factors are in units of square meter-mrem/yr per uCi/aec for all
nuclides except H-3; which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Teen age group by nuclide.
Waterford Steam Electric Station
Pathway i Cow's Milk (food) Pathway for Pi

Ruclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GE-LLI

Vp-239 6.65e+01 1.78e+00 1.040+00 0.000+00 6.20e+00 0.000+00 1.31C+05
Np-239 7.016+00 6.62e-01 3.67e-01 0.00e+00 2.08e+00 0.00e+00 1.06e+05
Pu-238 1.34O+07 1.71e+06 3.63e+05 0.00e+00 1.55e+06 0.00a+00 2.54e+06

Pu-239 1.536+07 1.85e+06 4.01e+0S 0.00e+00 1.71e+06 0.00e+00 1.41e+06.
Pu-240 1.52e+07 1.85e+06 4.016+05 0.00e+00 1.71O+06 0.00e+00 1.43e+06

Pu-241 3.48e+05 1.67e+04 7.34e+03 0.00e+00 3.40e+04 0.00e+00 2.94O+04

Pu-242 1.41e+07 1.78s+06 3.87e+05 0.00*+00 1.65e+06 0.00e+00 1.38e+06
Pu-244 1.65+07 2.03e+06 4.43e+05 0.00e+00 1.98e+06 0.00e+00 2.05O+06
Am-24L 3.94e+07 3.72e+07 2.84e+06 0.00O+00 2.13e+07 0.00+00 3.e9e+06

Am-242m 4.02e+07 3.54e+07 2.899+06 0.00e+00 2.14e+07 0.00e+00 4.93e+06
Am-243 3.97e+07 3.66e+07 2.80O+06 0.00e+00 2.10e+07 0.00e+00 4.60e+06
Cm-242 1.34e+06 1.41e+06 8.88e+04 0.00e+00 4.05e+05 0.00e+00 3.92e+06

Cm-243 3.24e+07 3.00e+07 2.04e+06 0.00e+00 9.S1e+06 0.00e+00 4.12e+06
Cm-244 2.Sle+07 2.37o+07 1.59e+06 0.00e+00 7.41e+06 0.00e+00 3.99e+06
Cm-245 4.94e+07 4.34e+07 3.04e+06 0.00e+00 1.42e+07 0.00e+00 3.72e+06

Cm-246 4.90O+07 4.34e+07 3.04e+06 0.00e+00 1.42e+07 0.00e+00 3.65e+06

Cm-247 4.77e+07 4.27e+07 2.99e+06 0.00e+00 1.40e+07 0.ooe+00 4.80e+06
Cm-240 3.96-+08 3.52e+09 2.47O+07 0.00e+00 1.15e+08 0.00e+00 7.73e+07

…___------..-.._.....---------------.-.--------.-____________-------.--.-______
Cf-252 1.70e407 0.00e+00 4.10e+05 0.00e+00 0.00e+00 0.00O+00 1.50e+07

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except H-3. which in in unitn of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Chlld age group by nuclide.
Waterford Steam electric Station
Pathway , Cow's Milk (food) Pathway for Pi

Ruclide Organ Dome Converion Factors

Bone Liver T. Body Thyroid Kidney Lung OX-LLI

R-3 O.ooe+OO 6.97e+02 8.97e+02 9.97e+02 8.97e+02 8.97e+02 8.970+02
Ba-20 1.11e+07 1.29*+06 2.79e+05 0.00e+00 9.13e,05 0.0Oe+00 2.26e+07
C-14 .19-+09 2.39e+08 2.390+08 2.39e+08 2.39e+08 2.39e+0B 2.390+08

... ____________._..._______________.____.______________________________________

N-13 0.OOe+00 0.00e+0 0.00e+00 0.00e+0O 0.00e+00 0.00e+00 0.00e+00

Y-10 1.97--02 0.00e+00 1.96e-03 0.00e+00 0.00e+00 0.OOe+00 5.34e-03
Na-22 1.900+10 1.90e+10 1.90e+10 2..00+10 1.90-+10 1.900+10 1.90.410

__________________________________________________________________._.__________

Ka-24 9.80e+06 Q.989+06 8.90e+06 8.88e+06 8.0SeS06 8.88e+o0 9.990+06
P-32 7.7Be+10 3.64e+09 3.00e+09 0.000+00 0.OOe+00 0.00e+00 2.15e+09
CA-41 2.28e+10 0.00o+00 2.49e+09 0.OOe+00 0.00-+00 0.OOe+00 1.25e+07

________________________________ _________._______.____________________________

Sc-46 6.03e+02 9.36e+02 3.61e+02 0.00*400 8.29e+02 0.000+00 1.37e+06
Cr-51 0.00e+00 0.00e+00 1.02e+05 5.65e+04 1.54e+04 1.03e+05 5.40e+06
Ma-54 0.00.+00 2.10e+07 5.59e+06 0.ooe+00 5.S0e+06 0.00e,00 1.76e+07

Ma-56 0.O0e+00 1.2Bo-02 2.90e-03 0.00*e00 1.55e-02 0.OOe+00 1.86e+00
Fe-S5 1.12s+08 5.93e+07 1.04e+07 0.00e+00 0.OOe+00 3.35e+07 1.10e+07
Fe-59 1.20e+08 1.95e+08 9.69e+07 0.OOe+00 0.00+00 5.64e+07 2.03e+08

Co-57 0.00e+00 3.84e+06 7.77e+06 0.00e+00 0.OOe+00 O.00e+00 3.14e+07
Co-58 0.00e+00 1.21e+07 3.71e+07 0.OOe+00 0.00e+00 0.00e+00 7.07e+07
Co-6o 0.00*+00 4.32*+07 1.27e+09 0.ooe+00 0.000+00 O.0o0o.o 2.39e+o0

-_____________________.____________________________________________-___________

Ni-59 2.22e+09 S.90e+08 3.76e+0B 0.OOo+00 0.00e+00 0.00+00 3.91e+07
NI-63 2.96e+10 1.59..09 1.01e+09 0.000+00 0.000+00 0.00e+00 1.07e+00
Xi-65 1.68e+00 1.58e-01 9.24e-02 0.00+00 0.00e+00 0.00.+OO 1.94e+01

CU-64 0.OOe+00 7.49e+04 4.520+04 0.00e+00 1.81e+05 0.00o+00 3.51e+06
Zn-65 4.13e+09 1.10e+10 6.85e+09 0.00e+00 6.94e+09 0.00e+.OO 1.93e+09
Zn-69 9.87*-12 1.43e-11 1.32--12 0.00e+OO 8.65e-12 0.00e+00 8.99e-10

Zn-69m 8.06e+05 1.370+06 1.62e+05 0.00e+00 7.98e+05 0.OOe+00 4.47e+07
Se-79 0.00e+00 3.12e+09 6.92e+08 0.00e+00 5.07e+09 0.OOe+00 2.05e+08
Br-82 0.000+00 0.OOe+00 1.150+08 0.00e+00 0.OOe+00 0.OOe+00 0.ooe+00

…-.- ..
Br-83 0.00-+00 0.00m+00 4.47.-Ol 0.00e+00 0.OOe+00 0.00.e00 0.ooe+00
Br-84 0.000+00 0.00e+00 7.00e-23 0.00e+00 0.00e+00 0.OOe+00 0.OOe+00
Br-85 0.00e+00 0.00e+00 0.OOe+00 0.00e+00 0.00e+00 0.000+00 0.OOe+00

Conversion factors are in units of square neter-mrem/yr per uCi/sec for all
nuclides except H-3, which iS in units of imrem/yr per uCi/cubic meter.
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I
DOSE FACTORS DUE TO RADIONUCLIDES

OTHER THAN NOBLE GASES; Pi

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Cow's Milk (food) Pathway for Pi

Nfuclide Organ Dome Conversion Factors

Eone Liver T. Body Thyroid Kidney Lung CI-LL1

Rb-86 0.00e+00 0.77e.09 5.39e+09 0.00e+00 0.00e+00 0.O0e+0O 5.64e+08
Rb-97 0.00e+00 9.75e+09 4.52e+09 0.OOe+00 0.00e+00 0.00O+00 1.46e+08
Rb-t8 0.000+00 0.00e+00 0.00e+00 0.OOO+00 0.OOe+00 O.OOe+O0 O.OOc+00

___________________________________...._..__.__.______________________________.

Rb-89 0.00+OO 0.OOe+00 0.00+00 0.OOe+00 0.OOe+00 0-00e+00 0.00e+00
8r-89 6.62e+09 0.000+00 1.89e+08 O.OOe+OO O.00e+00 0.00e+00 2.56e+08
Sr-90 1.68e+11 0.00e+00 3.38-+09 0.OOe+00 0.00e+00 0.00e+00 1.500+09

Sr-91 1.31e*+05 0.OO0e+0 4.94et03 0.00e+00 0.00-+00 0.OOe+00 2.89e+05
Sr-92 2.21e+00 0.00o+o00 .88e-02 0.OOe+00 0.00e+00 0.OOe+00 4.19e+01
Y-90 3.220+02 0.00e+OO 8.63e+00 0.00e+00 0.OOe+00 0.00e+00 9.18e+05

___._....____.___.__________________________________.______...____._.__________

Y-91 3.900+04 0.00e+00 1.04e+03 0.OOe+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.OOe+00 0.00e+00 S.49e-16
Y-92 2.56e-04 0.00e00 7.32e-0d 0.00e+00 0.00e+00 0.OOe+00 7.39e+00

Y-93 1.02e+00 0.00e+00 2.79e-02 0.00e+00 0.OOe+00 0.00e+00 1.51e+04
Zr-93 6.87e+03 2.57e+02 1.83e+02 0.00e+00 9.95e+02 0.OOe+00 9.75e+04
Zr-95 3.83e+03 8.42c+02 7.50e+02 0.OOe+00 1.21e+03 0.OOe+00 E.79e+05

.__._________.__.._________...________________.___________..___________.____.__

Zr-97 1.92e+00 2.78e-01 1.64e-01 0.00+00 3.99e-01 0.00B+00 4.21e+04
Nb-93m 2.15e+06 5.37e+05 1.77e+05 0.OOe+00 5.80c+05 0.OOe+00 9.10e+07
Nb-95 3.10+05 1.24e+05 9.84e+04 0.00-+00 1.16e+05 0.00e+00 2.29e+0B

_._..________._._._.________________________.______._______________________.__.

Nb-97 2.91e-11 5.26e-12 2.46e-12 0.OOe+00 S.84e-12 0.OOe+00 1.62e-06
Mo-93 0.00e+00 1.49e+09 S.34e+07 0.00+00 3.92e+08 0.00e+00 7.53-+07
Ho-99 0.00e+OO 8.14e+07 2.01e+07 0.00+00 1.74e+08 O.Oe+00 6.73e+07

_________________..___________________________________,___..___________..._____

Tc-ll 0.000+00 0.000+00 0.00o+00 0.00-+00 0.000+00 0.OOe+00 0.000+00
Tc-99 l.20e+08 1.23e+0B 4.40e+07 0.00e+00 1.44e+09 1.08e+07 1.29e+09
Tc-99m 1.33e+01 2.61e+01 4.32e+02 0.00e+00 3.79e+02 1.32e+01 1.48e+04

_..._..______.___..._.._________.. ____________________________________________

Ru-103 4.28e+03 0.OOe+00 1.65e+03 0.OOe+00 1.08e+04 0.OOe+00 1.1le+05

Ru-lOS 3.850-03 0.00e+00 1.40e-03 0.OOe+00 3.39e-02 0.OOe+00 2.Sle+00
Ru-106 9.24e+04 0.00e+00 1.15e+04 0.00e+00 1.25e+05 0.OOe+00 1.44e+06

_._._._...._..-_____._...______________________..______________-_______________

th-los 1.56-+06 8.40e+05 7.16e+05 0.OOe+00 3.35o+06 0.OOe+00 5.219+07

Pd-107 0.00e+00 3.89o+07 3.30e+06 0.OOe+00 3.25e+08 0.OOe+00 7.71e+07

Pd-109 0.00e+00 1.53e+0S 4.59e+04 0.OOe+00 8.22e+05 0.00e+00 9.05e+06

Conversion factor. are in unite of square meter-mrom/yr per uCi/poc for all
nuclides except H-3, which is in unit. of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

P1 factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway I Cows aMilk (food) Pathway for Pi

Nuclide Organ Dose Conversion Pactora

Done Liver T. Body Thyroid Xidney Lung OI-LLI

Ag-llOm 2.09-+08 1.41e+0B 1.13e+08 0.OOe+00 2.63e+0S 0.00e+00 1.690+10
Ag-2ll 2.94e+07 9.20e406 6.07c+06 0.OOe+O0 2.78e+07 O.OOe+00 5.63e+09
Cd-113rn 0.00ei00 2.00e+07 4.27e+05 0.00*+00 1.03a+07 0.00o+00 2.59*+07

Cd-115m 0.OOe+OO 4.29e+06 1.83e+05 0.00e+00 3.19e+06 0.OOe+OO 5.B3e+07
Sn-123 2.44e+09 3.03e+07 5.95e+07 3.21e+07 0.00.+00 0.00e+OO 1.20-+09
Bn-125 2.57e+08 3.988+06 1.15e+07 4.03e+06 0.OOe+00 0.00e+00 7.98e+08

________________________________.______________________________________________

Sn-126 6.85e+09 8.54e+07 1.95e+08 2.34e+07 0.00e+00 o.00e+00 5.14e+08
Sb-124 l.09e+08 1.41e+06 3.81e+07 2.40e+05 0.00e400 6.03e+07 6.79e+09
ab-125 8.70e+07 6.71e+05 1.92e+07 8.06e+04 0.00e+00 4.B5-+07 2.0ee+08

______________________________________________,..______________________________

Sb-126 2.29e+07 3.51e+05 8.23e+06 1.34e+05 0.OOe+00 1.09e+07 4.62e+0e
8b-177 1.96e+06 3.070404 6.894+05 2.210+04 0.00eo00 a.60e+05 1.12e+08
Te-125m 7.30e+07 2.00e+07 9.E4e+06 2.07e+07 0.00e+00 0.OOe+00 7.12e+07

___________________________________________________________________..__________

Te-127 2.99e+03 8.06e+02 6.41+02 2.07e+03 8.SOe+03 0.OOe+00 1.17e+05
Te-127m 2.08-+08 5.600+07 2.47e+07 4.97e+07 5.93e+0B 0.00e+00 1.68e+08
Te-129 1.33.-09 3.70e-10 3.15e-10 9.46e-10 3.B9e-O9 0.00e+00 8.25*-O8

___________________.____________________________________.._____________________

Te-129m 2.71e+08 7.58e+07 4.21e+07 9.75e+07 7.97e+08 0.000+OO 3.31e+08
Te-131 1.77e-32 S.40e-33 5.27e-33 1.36e-32 5.36e-32 0.00e+00 9.31e-32
Te-131m 1.60e+06 5.54e+05 5.89e+05 1.14e+06 5.36e+06 0.ooe+0O 2.25e+07

____________________________________________.._______________-_______________,_

Te-132 1.03e+07 4.54*+06 5.49c+06 6.61e+06 4.21e+07 0.00e+00 4.57e+07
Te-133m 9.46e-13 3.82e-13 4.74e-13 7.33e-13 3.63e-12 0.00e+00 2.92e-ll
Te-134 3.99e-lB l.79c-18 2.39e-18 3.15e-18 1.66e-17 0.00e+00 1.82e-17

_________________________________________...___________________________..______

1-129 3.43e+09 2.22e+09 1.80e+09 1.38e+12 3.55e+09 0.00e+00 1.06e+08
1-130 1.73e+06 3.50e+06 1.90e+06 3.86e+08 5.23e+06 0.00e+00 1.64e+06
1-131 1.30*+09 1.310+09 7.45e+08 4.33e+11 2.lSe+09 O.DOe+0O 1.17e+08

1-132 7.01e-01 1.29e+00 5.92e-01 5.97e+01 1.97e+00 0.00e+00 l.S2e+00
1-133 1.72e+07 2.130+07 8.05e+06 3.S9e+09 3.55e+07 0.00e+00 9.57e+06
1-134 S.87e-12 1.65e-11 7.S7e-12 3.79e-10 2.52e-11 0.ooe+00 1.09e-11

1-135 5.43e+04 9.77e+04 4.62e+04 8.66e+06 1.50e+05 0.OOe+OO 7.45e+04
Cs-134 2.26e+10 3.71e+10 7.S4e+09 0.OOe+00 1.15e+10 4.13e+09 2.00e+0B
Cs-134m 7.42e-0l 1.10e+00 7.198-01 0.OOe+OO 5.80e-01 9.59e-02 1.39e+00

Conversion factors are in units of square meter-mrem/yr per uCi/sec for all
nuclides except X-3, which is in unite of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factors for Child age group by nuclide.
Waterford Steam Electric Station
Pathway : Cowls Milk (food) Pathway for P1

Ruclide Organ Done Conversion Factors

Eone Liver T. Body Thyroid Kidney Lung GI-LLl

Ca-135 0.19e+09 5.71e+09 5.85e+0E 0.00e+00 2.01e+09 6.72e+08 4.27e+07
Cm-136 1.01e+09 2.78e+09 1.80e+09 0.00O+00 1.46e+09 2.21e+08 9.77e+07
Ce-137 3.23e+10 3.09e+10 4.550+09 0.OO*+00 1.01.+10 3.620+09 1.93-+08

_________,__________________.___..______________...____________________________

Ca-138 4.27e-23 5.94e-23 3.77e-23 0.00e+00 4.18e-23 4.50e-24 2.74e-23
CU-139 0.000+00 0.00-+00 0.000+00 0.00-+00 0.00.+00 0.000+00 0.000+00
Ba-139 2.06e-07 1.100-10 5.98.-09 0.00e+00 9.62e-11 6.49.-12 1.19--05

.a-140 1.17e+08 1.03e+05 6.84e+06 0.00e+00 3.34e+04 6.12e+04 5.93e+07
Ba-141 0.00-+00 0.ooe+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ba-142 0.00e+00 0.00e+00 0.000+00 0.00e+00 0.000+00 0.00e+00 0.0De+00

La-140 1.94e+01 6.79e+00 2.29e+00 0.ooe+00 0.00e+00 0.00e+00 1.89e+05
La-141 1.36e-04 3.17e-05 6.B99-06 0.00e+00 0.00e+00 0.00e+00 7.06e+00
La-142 8.30--11 2.64e-11 8.21e-12 0.00e+00 0.00e+00 0.00O+00 5.24e-06

C--141 2.19e+04 1.09e+04 1.62e+03 0.00e+00 4.78e+03 0.00e+00 1.36e+07
Ce-143 1.88-+02 1.02e+05 1.47-+01 0.00e+00 4.27e+01 0.00e+00 1.49e+06
Ca-144 1.62e+06 5.09e+05 8.66e+04 0.00e+00 2.82e+05 0.00e+0D 1.33e+08

Pr-143 7.18e+02 2.16e+02 3.56e+01 0.00e+00 1.17e+02 0.00e+00 7.75e+05
Pr-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Nd-147 4.45e+02 3.60e+02 2.79e+01 0.00e+00 1.98e+02 0.00*+00 5.71e905

Po-147 1.29e+04 9.19e+02 4.94e+02 0.00e+00 1.62e+03 0.00e+00 3.72e+05
Pm-148 2.66e+02 3.20e+01 2.07e+01 0.00e+00 5.44e+01 0.ooe+00 8.54e+0S
Pm-148m 3.06e+03 6.09e+02 6.09e+02 0.00e+00 9.03e+02 0.00e+00 1.72e+06

Pm-149 1.94e+01 2.070+00 1.12-+00 0.00e+00 3.65e+00 0.00e+00 1.41e+05
Pm-5ll 2.88e+00 3.5le-01 2.28e-01 0.00e+00 5.95e-01 0.00e+00 3.98e+04
8m-151 1.050+04 1.57e+03 4.93e+02 0.00e+00 1.62e+03 0.00e+00 2.27e+05

Sm-153 9.02e+00 5.61*+00 5.41.-01 0.00e+00 1.71.+00 0.00*+00 7.460+04
Bu-152 2.52e+04 4.59e+03 5.45e+03 0.00o+00 1.94e+04 0.00e+00 7.54e+05
Zu-154 9.46e+04 8.5le+03 7.77e+03 0.00e+00 3.74e+04 0.00e+00 1.9Be+06

___-_____ __- _____-__-_-__-__-____-___________-_____-__________-__-----_______

tu-155 1.94e+04 1.39e*03 1.09e+03 0.00e+00 5.22e+03 0.00e+00 3.49e+06
Eu-156 1.10e+03 5.80e+02 1.22e+02 0.00-+00 3.79e+02 0.00O+00 1.33e+06
Tb-160 5.61e+03 0.00e+00 6.96e+02 0.00e+00 1.67e+03 0.00e+00 1.24e+06

Conversion factors are in units of square meter-mrem/yr per uCi/oec for all
nuclidea except H-3, which is in units of mrem/yr per uCi/cubic meter.
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I
DOSE FACTORS DUE TO RADIONUCLIDES

OTHER THAN NOBLE GASES; PI

Pi factors for child age group by- nuclide.

Waterford Stoesa 8lctric Station

Pathway : Cow's Milk (food) Pathway for Pi

Nuelide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL?

no-166M 4.44e+04 *.30e+03 7.86e+03 O.OOe+O0 1.32*+04 0.00e+00 1.08e+06

W-182 1.540405 3.79e+04 5.210+03 0.00e+00 0.00e+00 o.ooe+o0 1.39e+06

W-1BS S.89e+06 1.47e+06 2.06-+05 0.00400 0.OOe+00 0.00e+00 5.48e+07

W-187 2.89e+04 1.71e+04 7.69e+03 0.ooe+00 0.OOe+O0 0.ooe+00 2.41e+06
Pb-210 2.42e+11 6.21e410 1.06e+10 0.Ooe+00 1.87e+11 0.00+00 1.17e+07
Di-210 1.62e+06 8.3Bo+06 9.29e+05 0.OOe+00 9.45-+07 o.ooe+00 4.25+07

____.._________.._____.____.____...____._______._____...___._____....___--__...

Po-210 3.37e+09 5.39e+09 8.14-+08 0.OOe+00 1.68e+10 0.00+00 1.45e+06

Pa-223 5.55e+l1 6.41e+08 1.11e+1 0.00+00 1.70e+10 0.00e+00 8.84e+09

Ra-224 6.43e+10 1.17e+05 1.29e+10 0.006+00 3.09e+09 0.00-+00 3.53e+09

Ra-225 8.62e+11 7.70e+08 1.72e+11 0.OOe+00 2.04e+10 0.00e+00 9.89e+09
Ra-226 3.78e+13 1.21e+09 3.11e+13 0.OO0e+0 3.21e+10 0.oOe+00 2.24e+10
Ra-220 2.52e+13 6.530+08 2.82e+13 0.Ooe+00 1.73-+10 0.ooe+00 3.8Oe+09

Ac-225 2.Ble+OS 2.89e+05 1.88e+04 0.00+00 3.09e+04 0.00e+00 6.43e+06

Ac-227 1.690+08 2.72e+07 1.050+07 0.00e+00 S.99e+06 0.Oe+00 3.46e+06

Th-227 1.27e+06 1.73e+04 3.67-+04 0.00e+00 9.17e+04 0.00e+00 1.22e+07

Th-22s 8.33e+07 1.07e+06 2.82e+06 0.00e+00 5.55e+06 0.00e+00 2.33e+07
Th-229 9.670+06 2.43e+07 1.61-+07 0.00e+00 l.l9e+08 0.00+00 3.316+06

Th-230 1.46e+08 7.32e+06 4.08e906 0.00e+OO 3.57e+07 0.00e+00 2.55e+06

Th-232 1.63e+08 6.25e+06 1.24e+05 0.00+00 3.05e+07 0.00e+00 2.17e+06
Th-234 8.40e+03 3.71e+02 2.43-+02 0.00e+00 1.97a+03 0.00e400 2.90e+06
Pa-231 2.91e+08 9.63e+06 1.16e+07 0.Ooe+00 5.27e+07 0.ooe+00 3.03e+06

Pa-233 4.690+02 7.30s+01 8.19e+01 0.00s+00 2.69a+02 0.000+00 3.73e+05
U-232 7.24e+10 0.00e+00 5.16e+09 0.OOe+OO S.51e+09 0.00e+00 2.87e+08

U-233 1.53e+10 0.00e+00 9.26e+09 0.00+00 2.51e+09 0.00e+00 2.65e+08

U-234 1.47e+10 0.00e+00 9.09e+08 0.00+00 2.46e+09 0.00e+00 2.60e+08

U-235 1.41e+10 0.OOe+00 B.51e+08 0.00+00 2.31e+09 0.00e+00 3.30e+08
U-236 1.41e+10 0.000+00 0.72e+08 0.00+00 2.36e+09 0.000+00 2.44e+08

U-237 2.57e+05 0.OOe+00 6.83e+04 0.00+00 7.42e+05 0.00e+00 2.27e+07
U-238 1.35410 0.00,+00 7.98e+08 0.OOe+00 2.16e+09 0.ooe+00 2.33e+05

Np-237 9.17e+07 6.05e+06 4.03e+06 0.OOe+00 2.49e+07 0.OOe+00 3.36e+06

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

nucliden oxcept H-3, which is in units of mrem/yr per uCi/cubic meter.
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I

DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factors for Child age group by nuclide.
Watorford Steam Xlectric Station
Pathway : Cowls Milk Ifood) Pathway for Pi

Nuclide Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 1.64e+02 3.32e+00 2.55e+00 0.00e+00 1.06e+01 O.OOe+00 1.14e405

Np-239 1.73e+0l 1.24e+00 8.71e-01 0.008+00 3.58e+00 0.OOe+00 9.17e+04
Pu-238 1.96e+07 2.27o+06 5.20e+05 0.OOe+00 l.B9e+06 o.00e+0o 1.23e+06

Pu-239 2.12e+07 2.27e+06 5.45e+05 0.00e+00 2.01*+06 0.OOe+00 1.13e+06
Pu-240 2.12e+07 2.35e+06 5.45-+05 0.00-+00 2.01e+06 0.00-+00 1.15-+06
Pu-241 6.35O+05 2.S9e+04 1.32e+04 0.OOe+00 4.86e+04 0.00e+00 2.36e+04

Pu-242 1.960+07 2.27e+06 5.25e+05 0.00-+00 1.93e+06 0.ooe+00 1.1Oei06

Pu-244 2.29e+07 2.60O+07 6.01e+05 0.OOe+00 2.22e+06 0.00+00 1.65e+06

A-241 5.546+07 4.77e+07 4.16e+06 0.OOe+00 2.54e+07 0.OOe+00 3.11e+06

Am-242m 5.76e+07 4.61et07 4.2Be+06 0.OOe+00 2.59e+07 0.00e+00 3.95e+06

Am-243 5.51e+07 4.65O+07 4.04e+06 0.OOe+00 2.49e+07 0.OOe+00 3.68e+06

Cm-242 3.30e+06 2.63e+06 2.19c+05 0.OOe+00 7.02e+05 O.OOe+00 3.06e+06

Cm-243 9.26e+07 4.27*+07 3.38s-06 0.oo-+00 1.279+07 0.00e+00 3.30*+06

Cm-244 4.43O+07 3.59e+07 2.84e+06 0.00e+00 1.04e+07 o.00e+0o 3.1se+06

Cm-245 6.87O+07 5.51es+07 4.32e+06 0.00+00 1.69e+07 O.OOo+00 2.98e+06

Ct-246 6.79e+07 5.51a+07 4.32e+06 0.00O+00 1.69e+07 0.ooe+00 2.92e+06

CM-247 6.62e+07 5.43e+07 4.24e+06 0.Ooe+0o 1.66e,07 0.OOe+00 3.85e+06
CM-248 5.Sle+08 4.4Se,08 3.50e+07 0.OOe+00 l.37e+08 0.oOe+00 6.21e+07

Cf-252 4.25e+07 0.OOe,00 1.03e+06 0.OOe+00 0.OOe+00 0.OOe,00 1.20e+07

Conversion factors are in units of square
nuclideo except H-3, which in in unitx of

UNT-005-014 Revision 7

meter-mrem/yr per uCi/sec for all
mren/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factora for Infant age group by nuclide.
Waterford Steas Zlectric Station
Pathway t Cow'S Milk (food) Pathway for Pi

Ruclide Organ Done Conversion Factors

Done Liver T. Body Thyroid Kidney Lung OI-LLI

R-3 0.00+00 1.36e+03 1.36e+03 1.36e+03 1.360+03 1.36e+03 1.360+03
Bo-10 1.41e+07 2.05e+06 4.25e+05 0.OOe+00 1.35e+06 0.00+00 2.29e+07
C-14 2.34e+09 5.00+0B 5.000+03 5.00S+0w s.00o+08 5.ooe+0a 5.00e+08

3-13 O.00e+O0 0.000+00 0.006+00 O.OOe+00 O.OOe+00 0.OOe+00 0.00e+00
J-19 4.12e-02 0.00+00 3.5le-03 0.00e+00 0.0Oe+00 0.OOe+00 9.67--03
Na-22 3.1Ee+10 3.18e+10 3.16e+10 3.18e+10 3.18e+10 3.18e910 3.1Be+10

Na-24 1.550+07 1.550+07 1.55e+07 1.55e+07 1.55e+07 1.55e+07 1.55e+07
P-32 1.600+11 9.43e+09 6.21e+09 0.00+00 0.OO0e+0 0.OOe+00 2.17e+09
CA-41 2.46e+10 0.00oe+00 2.69e+09 0.00e+00 0.00e+00 0.OOe+00 1.26e+07

Sc-46 1.30e+03 1.B8e+03 5.86e+02 0.OOe+00 1.23e+03 0.00e+00 1.22e+06
Cr-Sl 0.00e+00 0.00e+00 1.61s+05 1.05e+0s 2.30e+04 2.05e+05 4.70e+06
Mn-54 0.OOe+00 3.90e+07 8.84e+06 0.00e+00 9.64e+06 0.00e+00 1.43e+07

Mn-56 0.000+00 3.14e-02 S.42e-03 0.00e+00 2.70e-02 0.OOe+00 2.86-+00
Fe-55 1.35e+08 8.73e+07 2.33e+07 0.OOe+00 0.00e+00 4.27e+07 1.lle+07
Fe-59 2.24e+05 3.92e+08 1.54e+08 0.OOe+00 0.00e+00 1.16e+06 1.97e+08

Co-57 0.00e+DO 0.95e+06 1.46e+07 0.OOe+00 0.00e+00 0.OOe+00 3.05e+07
Co-58 0.00+00 2.42e+07 6.05e+07 0.OOe+00 0.00e+00 0.OOe+00 6.04e407
Co-60 0.00+00 e.81e+07 2.08e+08 0.00e+00 0.00e+00 0.OOe+00 2.10e+08

Ni-59 2.61e+09 7.99e+09 4.50e+08 0.OOe+00 0.00+00 0.OOe+00 3.95e+07
Ni-63 3.49e+10 2.16*+09 1.21*+09 0.006e00 0.nne+00 0.OOe+00 1.07e+08
Ni-65 3.56e+00 4.03e-01 1.83e-01 0.OOe+00 0.00e+00 0.00e+00 3.07e+01

Cu-64 0.00e+00 1.86e+05 8.62a+04 0.00s+00 3.15e+05 0.004e00 3.82e+06
Zn-65 5.55e+09 1.90e+10 8.78e+09 0.00e+00 9.23e+09 0.00+00 1.61e+10
Zn-69 2.10e-11 3.79e-11 2.82e-12 0.00e400 1.57e-11 0.O0e+00 3.09e-09

Zn-69m 1.700+06 3.480+06 3.17e+05 0.00+00 1.41e+06 0.00e+00 4.82e+07
8e-79 0.00e+00 7.77e+09 1.448+09 0.ooe+O0 9.00e*09 0.006+00 2.07g+08
Br-82 0.006+00 0.00+00 1.93e+08 0.00+00 0.00e+00 0.00e+00 0.00e+oo

Br-93 0.000+00 0.OOo+OO 9.49e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Br-B4 0.00+00 0.00+00 1.35e-22 0.00e+00 0.OOe+00 0.00e+00 0.00e+00
Dr-85 0.OOo.00 0.00+00 0.00+00 0.00e+00 0.00e+00 .OOe+00 0.000+00

Conversion factor* are in units of equare meter-mrem/yr per uCi/sec for all
nuclides except H-3, which in in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Ulectric Station
Pathway : Cow's Milk (food) Pathway for Pi

Nucllde Organ Done Conversion Factors

Sono Liver T. body Thyroid Kidney Lung 0I-LLI

Rb-86 0.00e+00 2.23e+10 1.10+10 0.OOe+0O 0.OOe+OO 0.00e+00 5.69e+08

Rb-87 0.00e+0o 2.19e+10 8.690+09 o.ooe+OO o.ooe+oo 0.ooe+o0 1.48e+08

Rb-80 0.OOe+OO 0.OOe+0O 0.OO0e+0 0.OOo+0O 0.Oe+00 0.00e+00 0.00e+00
----.--...------- ________._____________._____. _ ___ __----__--------- ______._

Rb-89 0.00+00 0.000+00 0.OOo+00 0.00+00 0.OOe+00 0.00e+00 0.O0e+00

Br-89 1.26e+10 0.OOe+00 3.61e+08 0.OOe+0O 0.ooe+00 0.00e+00 2.59e+08

Sr-9o 1.860+11 0.000+00 3.77e+09 0.000,00 0.00-+00 0.00e+00 1.52e+09

Sr-91 2.73e+05 0.00e+00 9.87e+03 0.00e+00 0.00+00 0.006+00 3.23e+05

Sr-92 4.71e+00 0.00+00 1.75e-01 0.00@+00 0.00e+00 0.00e+0O 5.0te+01

Y-90 6.82e+02 0.00e+00 1.83e+0l 0.Ooe*+00 0.00e+00 0.ooe+o0 9.41e+05

Y-91 7.33e+04 0.00e+00 1.95e+03 0.00+00 0.00e+00 0.OOe+00 5.2Se+06

Y-91m 5.94e-19 0.OOe+00 2.030-20 0.00e+00 0.00e+00 0.00e+00 1.98e-15

Y-92 5.440-04 O.OOe+00 1.536-05 0.00-00 0.00e+00 0.ooe,00 1.04e+01
_--______________________...-_______._-________ ____-___-__________-____.._-___

Y-93 2.16e+0D 0.006+00 5.900-02 0.OOe+00 0.OOe+00 0.000+00 1.71e+04

Zr-93 7.94e+03 3.78e+02 2.28e+02 0.OOe+o00 1.11e+03 o.Ooe+00 9.93e+04

Zr-95 6.80e+03 1.66e+03 1.18C+03 0.ooe+O0 1.79e+03 0.000+00 S.26e+05

Zr-97 4.07e+00 6.99e-01 3.19e-01 0.OOe+00 7.04e-01 0.00e+00 4.46e+04

Nb-93m 2.52e+06 6.836+05 2.13e+05 0.OOe+00 6.66e+05 0.oOe+00 8.1te+07

Nb-95 5.93e+05 2.44e+05 1.41e+05 0.004+00 1.75e+05 0.00e+00 2.06e+08

Nb-97 6.16*-11 1.31e-11 4.74e-12 0.OOe+00 1.03e-11 0.00e+OO 4.15e-06

Ho-93 0.00e+00 3.49e*09 1.12e+08 0.00.+00 6.97e+08 0.OOe+00 7.47e+07

140-99 0.00e+00 2.080+08 4.06e+07 0.00e+00 3.11e+0E 0.OOe+00 6.86e+07

Tc-101 0.00e+00 0.OOe.00 0.00e+OO 0.00e+00 0.ooe+00 0.00e+00 0.00e+00

Tc-99 2.22e+08 3.00e+08 9.36e+07 O.O0+00 2.53e+09 2.92e+07 1.30e+09

Tc-99m 2.77e+01 5.70e+01 7.35e+02 0.00e+00 6.14e+02 2.98e+01 1.66e+04

Ru-103 8.67*+03 O.00-+00 2.90e+03 0.00e+00 1.ROe+04 0.OOe+00 l.OSe+OS

Ru-105 8.12e-03 0.00e+00 2.74e-03 0.00+00 5.97e-02 0.OOe+00 3.23e+00

Ru-106 1.90e+05 0.00e+00 2.38e+04 0.OOe+00 2.25et05 0.000+00 1.44e+06

Rh-105 3.32e+06 2.17e+06 1.46e+06 0.00+00 6.030+06 0.00+00 5.39e+07

Pd-107 0.00e+00 9.79e+07 6.95e+06 0.OOe+00 5.59e+08 0.00e+00 7.78e+07

Pd-109 0.OOe+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-mrom/yr per uCi/sec for all

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

UNT-005-014 Revision 7 Attachment 7.19 (44 of 54)

263



DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factors for infant age group by nuclide.
Waterford Steam Electric Station
Pathway i Cow's Milk (food) Pathway for Pi

Suclido Organ Dose Conversion Pactort

Ikne Liver T. Body Thyroid Ridney Lung GI-LLI

Ag-11bm 3.86e+08 2.82e+09 1.86e+08 0.OOe+00 4.03e+08 0.00+00 1.46e*10
Ag-ill 6.17-+07 2.40*+07 1.27e+07 0.00e+00 S.Ole+07 0.00e+00 5.72e+09

Cd-113n 0.00e+00 1.74e+07 6.42e+05 0.OOe+00 1.32e+07 0.00e+00 2.62e+07
____.___..________._._...________________.__________.____-___________._._______

Cd-113m 0.00-+00 1.03e+07 3.59e+0S 0.00+00 5.400+06 0.00e+OO 5.89e+07

Sn-123 4.57e+09 7.14e+07 1.l9e+08 7.18e+07 0.00e+00 0.ooe+0O 1.21e+09

Sn-125 5.37e+08 1.00e+07 2.39e+07 9.966+06 0.00e+00 0.OOe+00 8.050+08
_..____,____________._____________________.______________._____________________

3n-126 1.14e+10 1.49*+08 3.70e+08 3.93e+07 0.00e+00 0.OOe+00 5.18e+0B

Bb-124 2.09e+08 3.08e+06 6.49-+07 5.56e+05 0.0Oe+OO 1.31e+08 6.46e+08

Sb-125 1.50e+08 1.45e+06 3.09e+07 1.87e+05 0.00e+00 8.65e+07 1.99e+08
___________._____._____________.__________.______________.________.____________

Bb-126 4.20w+07 S.23e+05 1.52&+07 3.22e+05 0.00e+oo 2.640107 4.35e+00

Sb-127 4.17e+06 7.44e+04 1.29e+06 S.31e+04 0.OOe+00 2.15e+06 1.le+08

Te-125m l.51e+0S 5.040+07 2.04e+07 5.07c+07 0.00e+00 0.OOe+00 7.l8e+07
_.___________________...________________________________.._________.____-___.__

Te-l27 6.34e+03 2.13e+03 1.36e+03 5.16e+03 l.55e+04 0.OOe+00 1.33e+05
Te-127m 4.21-+08 1.400+09 5.106+07 l.22e+0B 1.04ei.09 0.00-+00 1.70e+09

Te-129 2.8le-09 9.69e-10 6.56e-10 2.36e-09 7.0D--09 0.O0e+00 2.25e-07
__..._.__..______.___________________._________._______________________________

Te-129m 5.57e+0t l.91e+08 S.Se+07 2.14e+05 1.39e+09 0.O0e+00 3.33e+08

To-131 3.76e-32 1.39e-32 1.05e-32 3.35e-32 9.61e-32 0.00e+00 1.52e-30

To-131m 3.3ee+06 1.36e+06 1.12e+06 2.76e+06 9.36e+06 0.oOe+00 2.29e+07
,____________.._._____.______..____________._..__.____________________________.

Te-132 2.lle+07 1.05e+07 9.75e+06 1.54e+07 6.54e+07 O.OOe+O0 3.87e+07

Te-133m 1.90e-12 9.05e-13 8.65--13 1.74a-12 6.17a-12 0.00e+00 9.76e-21

Te-134 8.25e-19 4.14e-18 4.27e-18 7.39e-19 2.79e-17 0.00e+00 9.46e-17

1-129 7.06e+09 5.23e+09 3.83e+09 3.36*+12 6.19e+09 0.000+00 1.054e+0

1-130 3.56e+06 7.83e+06 3.14e+06 8.78e+08 8.60e+06 0.00e+00 1.68e+06

1-131 2.72e+09 3.21e+09 1.41e+09 l.OSe+12 3.74e+09 0.OOe+00 1.14e+08
__________.______..____________________._______________________________________

1-132 1.45e+00 2.95e+00 1.05e+00 1.38e+02 3.29e+00 0.00e+00 2.39e+00

1-133 3.63e+07 5.29e+07 1.55e+07 9.62e+09 6.22e+07 0.00e+00 0.95e+06

1-134 1.84e-11 3.77e-11 1.34e-11 8.78e-10 4.21e-ll 0.00e+00 3.69e-11

1-135 1.130+05 2.25e+05 8.19e+04 2.01e+07 2.50o+05 0.OOe+00 8.13e+04

Ce-134 3.65e+10 6.80e+10 6.97e+09 0.00e+00 1.75e+10 7.18e+09 1.85e+08

Cs-134m 1.55e+00 2.530+00 1.30e+00 0.00e+00 9.94e-01 2.29e-01 2.04e+00

Conversion factors are in units of square meter-mrom/yr per uCi/sec for all
nuclidea except H-3, which in in units of xmr-m/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER TllAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclide.
Waterford Steam Blectric Station
Pathway s Cowl' Mi1k (food) Pathway for Pi

Xuolild Orgzan Dose Conversion Factorn

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Ca-135 1.31e+10 l.19e+10 6.22e+08 0.OOe+00 3.40e+09 1.29e+09 4.31e+07

Cs-136 1.98e+09 5.81e+09 2.17e+09 O.OOe+OO 2.32e+09 4.74e+0B 8.83e+07
Co-137 5.15e+10 6.02e+10 4.27e+09 0.000+00 1.62e+10 6.65e+09 1. 20+*0

Ce-136 9.Ole-23 1.47e-22 7.10e-23 0.OOe+OO 7.31e-23 1.24e-23 2.34e-22

Ca-139 0.00+00 O.OOo+00 0.OOe+00 0.00+00 0.000+00 0.00e+00 0.000+00

Ba-139 4.39e-07 2.91e-10 1.27e-08 0.00+00 1.75e-10 1.77e-10 2.78e-OS

Ba-140 2.41e+0B 2.41e+05 1.240+07 0.OOe+0O 5.72e+04 1.48e+05 5.92e+07

Da-141 0.OOe+00 0.008+00 0.000e00 0.OOe+00 0.00e+00 0.00e+00 0.OOe+00

Da-142 0.000+00 0.OO+00o 0.00-+00 O.0Oe+00 0.00e+00 0.0o,0Oc 0.0o.0+0

La-140 4.06e+01 1.60e+01 4.11e+00 0.OOe+00 0.00e+00 0.00e+00 1.98e+05

La-141 2.89*-04 8.39*-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 0.00s+00 0.OOe+00 0.OOe+00 1.09e-05

Co-14. 4.34e+04 2.64e+04 3.11e+03 0.00-+00 8.15.+03 0.00e+00 1.37e+07

Ce-143 3.97e+02 2.64e+05 3.0le+01 0.00e+00 7.68e+01 0.00e+00 1.54e+06

Ce-144 2.33e+06 9.52e+05 1.300+05 0.OOe+00 3.SSe+05 0.OOe+00 1.33e+08

Pr-143 1.49e+03 5.55e+02 7.36e+01 0.00e+00 2.06e+02 0.00e+00 7.84e+05

Pr-144 O.OOo+00 O.OOe+00 0.OOe+00 0.OOe+0O O.00e+00 0.Oe+00 0.00e+00

Nd-147 e.Sleo02 9.05e+02 5.55*+01 0.00e+00 3.49e+02 0.ooe,00 5.74e+05
…_ ________-------.--..-.----------____._____________-________-_________-_____

Pm-147 1.570+04 1.32e+03 6.44e+02 0.OOe+00 1.98e+03 0.OOe+00 3.75e+05
Pm-148 5.57c+02 8.04e+01 4.05e+01 0.Ooe+00 9.60e+01 o.Ode+0o 9.58e+05
Pm-148m 4.90e+03 1.24e+03 9.74e+02 0.OOe+OO 1.43e+03 0.00e+00 1.62e+06

Pm-149 4.13o+01 S.42e+00 2.37a+00 0.Ooe+00 6.59e+00 0.00e+00 1.46e+05

PM-151 6.10e+00 8.90e-01 4.50e-01 0.00e+00 1.06e+00 0.OOe+00 4.12e+04

SM-l51 1.l9e+04 2.74*+03 5.92e+02 0.00e+00 1.86e+03 0.006+00 2.29e+05

8m-lS3 1.91e+01 1.47e+01 1.13e+00 0.00e+00 3.09e+00 0.00e+00 7.71e+04
Bu-152 2.76e+04 7.34e+03 6.19*+03 0.00e+00 2.06e+04 0.OOe+O0 6.52e+05

Bu-l54 1.09e+05 l.Sle+04 9.05e+03 0.OO0e+0 4.09e+04 0.OOe+00 1.68e+06

8u-155 2.10e+04 2.Sle+03 1.30e+03 0.000+00 5.639+03 0.00e+00 3.36*+06

Bu-156 2.23e+03 1.38e+03 2.19e+02 0.00+00 6.37e+02 0.00e+00 1.30e+06
Tb-160 8.75*+03 0.00e+00 l.09e+03 0.00e+00 2.49e+03 0.OOe+00 1.17e+06

Conversion factor, are in units of square metor-mrem/yr per uci/uec for all

nuclides except H-3, which in in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for Infant age group by nuclIde.
Waterford Steam Xlectric Station
Pathway : Cow's Milk (food) Pathway for P1

Nuclide Organ Dome Conversion Factors

sone Liver T. Body Thyroid Kidney Lung GI-LLI

No-166m 5.14e+04 1.11e+04 8.760+03 0.OOe+O0 1.47e+04 O.OOe+00 1.09e+06

V-181 3.23e+05 9.91e+04 l.11e+04 0.OOe+00 0.ooe+00 0.006e00 1.39e+06

W-XIs 1.23e+07 3.95e406 4.39e005 0.00+00 0.OOe+OO 0.00e+00 S.510+07
__________,._...___....___.____________________________________________________

W-187 6.09e+04 4.23e.+04 1.46e+04 0.OOe+00 O.OOe+00 0.00oe00 2.49*+06

Pb-210 2.690+11 7.23e+10 1.21e.10 0.00e+OO 2.20e+11 0.OOe+00 1.18e+07

U1-210 3.42a,06 2.20-+07 1.96e+06 0.OOe+00 1.710+09 0.OOe+00 4.33e+07
_________________...____._._____________________.______________________________

Po-210 6.896+09 1.32e+10 1.649+09 0.00.+OO 2.80e+10 0.OOe+00 1.47e+08

Re-223 1.15e+12 1.69C+09 2.31e+11 0.OOa+00 3.06-+10 0.OOe+00 8.97e+09

Ra-224 1.36e+ll 3.07e+08 2.72e+10 0.00e+00 5.60e+09 0.00.+00 3.60e+09
___________________.___________________________________________________________

Ra-225 1.78e+12 2.010409 3.54e+11 0.ooe0oo 3.dde*10 0.00ei00 9.96.+o9

Ra-226 4.089+13 3.13e+09 3.39e+13 0.00e+00 5.73e+10 0.00e+00 2.26e+10

Ra-22B 2.82e+13 1.69e+09 3.18e+13 0.00e+00 3.09e+10 0.OOe+00 3.83e+09

Ac-22S S.B5c+05 7.5Se+0S 3.92e+04 0.00e+00 5.51e+04 0.00e+00 6.51e+06

Ac-227 1.84e.00 3.15e+07 1.15e+07 0.OOe+OO 6.40e+06 0.OOe+00 3.49e+06

Th-227 2.61e+06 4.37e+04 7.49e+04 0.OOe+OO 1.61e+05 0.00+00 1.24e+07
__________________________________________________.____________________________

Th-228 9.94-+07 1.36e+06 3.36e+06 0.00*+00 6.36e+06 0.OOe+00 2.35e+07

Th-229 1.04e+09 2.60e+07 1.73e+07 0.OOe+00 1.25e+08 0.OOe+00 3.33e+06

Th-230 1.56-+09 7.82e+06 4.36e+06 0.00e+00 3.75e+07 0.00+00 2.57o+06
…__________.____________________________________________-______________________

Th-232 1.74e+08 6.70e+06 6.79e+04 0.00e+00 3.20e+07 0.00e+00 2.1Be+06

Th-234 1.700+04 9.260+02 4.91e+02 0.00e+00 3.41e+03 0.OOe+00 2.92e+06

Pa-231 3.11e+0B 1.03e+07 1.24e+07 0.00400 5.51**07 0.00e+00 3.06e+06

PA-233 8.05e+02 1.58e+02 1.41e+02 0.oOe+00 4.32e+02 0.00e+00 3.786+05

U-232 9.950+20 0.00e+00 8.88e+09 0.00e+00 9.74e+09 0.00e+00 2.89e+08

U-233 2.090+10 0.00e+00 1.59-+09 0.ooe+00 4.44e+09 0.OOe+00 2.68e+08

U-234 2.01*+10 0.000+00 1.56e+09 0.00+0O 4.36e+09 0.00e+00 2.62e+09

U-235 1.92e+10 0.00e+00 1.46e+09 0.00e+00 4.08e+09 0.006e00 3.33e+09

U-236 1.92e+10 0.00e+OO 1.50e+09 0.OOe+00 4.15e+09 0.00e+00 2.46e+08

V-237 5.39e+05 0.00e+00 1.44e+05 0.OOe+00 1.34e+06 0.00e+00 2.30e+07

U-23e 2.94e+10 0.OOe00 1.370409 0.OOe+00 3.82e+09 0.00e+00 2.35e+08

Np-237 9.870+07 6.540+06 4.32e+06 0.006+00 2.61e+07 0.OOe+00 3.39e+06

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

nuclideo except R-3. which ia in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

P1 factors for Infant age group by nuclide.
Waterford Steam Zlectric tatiorn
Pathway : Cowls Milk (food) Pathway for Pi

Ruclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung S-ILL

Np-23B 3.49e+02 e.78e+00 5.40e+00 0.00-+00 1.92e+0i O.ooe+0O 1.17e+05
.Rp-239 3.65e+01 3.26e+00 1.840+00 .Oo.e+00 6.51e+00 0.00e+00 9.44e+04

Pu-23B 2.11e+07 2.47e+06 S.59e+05 0.00+00 1.990+06 0.OOe+00 1.24e+06
______________.___________________.._____.______..____.-__________.______._____

Pu-239 2.27e+07 2.S5e+06 5.B2e+05 O.OOe+OO 2.11e+06 0.00+00 1.14e+06

Pu-240 2.27e+07 2.55e+06 5.92e+05 0.OOe+OO 2.110+06 0.00+00 1.16e+06
Pu-241 6.97e+05 2.890+04 1.45e+04 0.00+00 S.20e*04 0.00e+00 2.30e+04

Pu-242 2.lle+07 2.45e+06 5.61e+05 0.Ooe+00 2.02e+06 0.00e+00 1.11e+0
Pu-244 2.450+07 2.51e+06 6.43e+05 0.00e+00 2.32e+06 0.00e+00 1.66e+06

Ao-241 5.950+07 5.17e+07 4.44e+06 0.00+00 2.67e+07 0.00+00 3.14e+06
____.__________...._________________.____________.________________._______..___

Am-242m 6.21e+07 5.02e+07 4.65e+06 0.OOe+00 2.73e+07 0.00e+00 3.98e+06

An-243 S.92e+07 5.06a+07 4.36e+06 0.00e+00 2.62e+07 0.00e+00 3.71e+06
Cm-242 5.150+06 4.77e+06 3.42e*05 0.ooe-00 2.04e+05 0.OOc+0O 3.09e+06

_______________________..____________..________________________________________

CO-243 S.7Se+07 4.72e+07 3.69e+06 0.00e+00 1.34e+07 0.OOe+00 3.33e+06
CM-244 4.84e+07 3.9ee+07 3.11e+06 0.OOe+00 1.lle+07 0.00e+OO 3.22e+06

Cm-245 7.36e+07 5.960+07 4.65e+06 0.00e+00 1.7Be+07 0.OOe+00 3.00+e06

Cm-246 7.29e+07 5.96e+07 4.65e+06 0.OOe+00 1.77e+07 0.ooe+00 2.95e+06

C1-247 7.12*+07 5.880+07 4.57e+06 0.OOo+00 1.74e+07 O.00e+00 3.8Bo+06
C0-240 5.88e+0B 4.85e408 3.77e+07 0.OOa+OO 1.44e+08 D.OOe+00 6.25e+07

Cf-252 4.93e+07 0.00.+00 1.19e+06 0.00e+00 0.00-+00 0.00e+00 1.21e+07

Conversion factors are ln units of *quare meter-mrem/yr per uCi/aec for all
nuclides except H-3, which is in units of mrem/yr per uCi/cubic meter.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factors for all age groups by nuclide.
Waterford steam Electric Station
Pathway s Ground Plane Pathway for Pi

Ruclid. Organ Dose Conversion Factors

T. Body Skin

R-3 0.OOe+00 O.OOe0+O
Be-IC O.Ooe+oo O.Ooe+oO
C-14 0.OOe+OO 0.00e+00

N-13 5.75e+04 C.65e+04
?-1 S.66e+05 6.66-+05
Ka-22 3.88e+09 4.36e+09

Na-24 1.71e+07 1.98e407
P-32 0.00+00 0.ooe*0o
Ca-41 9.42e+08 1.lle+O9

ac-46 1.13.+09 1.31e*09
Cr-51 6.65e+06 7.86e*06
Mn-54 1.lOe+09 1.29e+09

Mn-56 1.29e+06 1.52e+06
Fe-55 0.OOe+0O 0.00+00
Pe-59 3.89e+08 4.57e008

Co-57 1.63e+08 1.79e+08
Co-S 5.26e+08 6.16e+08
Co-60 4.40e+09 5.19e+09

___._.____ -- - __._0_;_0_0 -_._.. ;_.__

Ni-59 O.O~e+OO0 o.ooe~oo
Ni-63 O.OOe+00 0.006+00
Ri-65 4.24e+05 4.93eeO5

Cu-64 8.67e+05 9.92e605
2n-65 6.880+08 7.92e08
Zn-69 O.OOe+00 0.ooei00

Zn-69m 1.82e+06 2.13e+06
Be-79 0.OOe+00 0.OOe+00
Br-82 3.05e+07 3.53e+07

Br-83 6.96e+03 1.Ols+04
Br-84 2.89e+05 3.38eiOS
Br-S5 0.OOe+00 0.OOe+00

Conversion factors are in mnits of square meter-mrem/yr per uCi/aec.

UNT-005-014 Revision 7 Attachment 7.19 (49 of 54)

268

I



DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for *lI age groups by nuclide.
Waterford stean Electric station
Pazthway G Oround Plane Pathway for Pi

Nuclide Organ Dome Conversion Factors

T. Body Skin

Rb-86 1.28e+07 1.47e+07
Rb-87 0.OOe+O0 0.00-+OO
Rb-SB 4.72e+04 5.40e+04

_______.________________.____

Rb-69 1.76e+05 2.11e+05
Sr-89 3.07e+04 3.S6e+04
Sr-go 0.00e+00 O.OOe+O0

_____________________________

Sr-91 3.07e+06 3.59e+06
Sr-92 1.21e+06 1.23e+06
Y-so 6.42o+03 7.S~e+03

_____________________________

Y-91 1.51e+06 1.70e+06
Y-91m 1.43e+05 1.66e+0S
Y-92 2.58e+05 3.060+05

Y-93 2.62e+05 3.58e+05
Zr-93 0.00e+00 0.000+00
Zr-9S 3.43e+08 3.99e+08

________...__________________

Zr-97 4.23e+06 4.92e+06
Nb-93m 2.210+05 2.69e+07
Nb-95 1.95e+08 2.30e+08

.______________....__________

Nb-97 2.57e+05 3.02e+05
Mo-93 6.33e+06 2.57e+08
Mo-99 5.71e+06 6.61e+06

_____________________________

Tc-101 2.91e+04 3.23e+04
Tc-99 0.00e+00 0.OOe+00
Tc-9"m 2.63e+05 3.01e+05

Ru-103 1.54e+0S 1.80e+08
Ru-lOS 9.09e+OS 1.03e+06
Ru-106 3.00e+0B 3.60e+08

Rh-05 1.06e+06 1.24e+06
Pd-107 O.OOe+0O 0.OOe+00
Pd-l09 2.15-+04 2.46e.04

Conversion factors are in unita of aquare meter-mrem/yr per uCi/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

P1 factors for all age groups by nuclide.
Waterford Steam Riectric station
Pathway : Ground Plane Pathway for Pi

Nuclide Organ Doae Conversion Factors

T. Body Skin

Ag-l1On 3.13eo09 3.45e+09
Ag-ill 1.46e+06 1.71e+06
Cd-113m 6.21¢+05 7.01s+05

_______________.._____._ __.,

Cd-llm 0.00e+00 0.OOe+00
Sn-123 0.OOe+00 7.82e+09
Sn-125 5.99e+06 6.93e+06

Sn-126 2.49e+0s 2.76e040
Sb-124 8.42e+08 9.71e+08
Sb-125 7.59e+08 8.55e+00

Sb-126 1.21e+ 0 1.36e+08
Ob-127 2.41e+07 2.79e+07
TO-12Sm 2.19e+06 3.ooe+06

Te-127 4.25e+03 4.68e+03
Te-127m 1.18e+05 1.40e+05
To-129 3.75e+04 4.43e+04

___.._._.._._____.___.__.____

Te-129m 2.92e+07 3.30e+07
Te-131 4.17e+04 4.92a+07
To-131m 1.15e+07 1.35e+07

___________..__...._._ ____._

T.-132 6.05e+06 7.12e+06
TS-133m 6.30e+05 7.14e+05
T.-134 3.17e.04 3.80e+04

___._______.._________.____,_

1-129 1.24*+08 2.070+09
1-130 7.87e+06 9.56e+06
1-131 2.46e+07 2.98e+07

1-132 1.78e+06 2.09e+06
I-133 3.50e+06 4.26e+06
1-134 6.38e+05 7.59e+05

1-135 3.61e+06 4.21e+06
Cs-134 2.82e+09 3.28e+09
Ce-134m 8.18e+04 9.630+04

Conversion factors are in units of square meter-mxem/yr per uci/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

P1 factors for all age groups by nuclide.
Waterford Steam electric station
Pathway around Plans Pathway for Pi

Nuclide Organ Dose Conversion Factors

T. Body Skin

Cs-135 0.00e+00 0.OOe00
Cu-136 2.16e+08 2.44e+08
Cu-137 1.lSe+09 1.34e+09

_____________ ________.______

Cs-138 S.13e+05 5.06e+05
Cs-139 4.49e+04 5.13-+04
Da-139 l.51s+05 1.70e+S05

Ba-14D 2.93e+07 3.35e+07
Ba-141 5.96e+04 6.79e+04
Da-142 6.41e+04 7.30e+04

________________________.____

La-140 2.74e+07 3.11e+07
La-141 4.47e+04 5.01e+04
La-142 1.09e+06 1.30e+06

__________________ __________

CO-lul 1.95e+07 2.20e+07
C.-143 3.30*+06 3.75e.06
Ce-144 S.S5e+07 6.77e+07

Pr-143 O.OOe+00 0.00e+00
Pr-144 2.62e+03 3.01e+03
Nd-147 1.20e+07 1.44e+07 -

_______..________________.._.

Pm-147 0.00e+00 0.000+00
Pm-14B 2.70e+07 3.11e+07
Pm-148m 6.34e+08 3.670+09

Pm-149 6.03e+04 7.00e+04
Pm-152 2.83e+06 2.96e+06
Sm-151 1.32e+07 5.78e+07

8m-153 5.75e+05 6.39e+05
Mu-152 1.980e+09 2.29e+09
Ru-154 2.15e+09 2.48e+09

EU-155 8.74e+07 9.93 +07
Eu-156 1.26e+08 1.44e+08
Th-160 6.57s+08 7.64*+08

Conversion factors are in units of square meter-mrem/yr per uci/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; Pi

Pi factors for all age groups by nuclide.
waterford Steam Xlectric Station
Pathway i Ground Plane Pathway for Pi

Ruclide Organ Dose Conversion Factors

T. Body Skin

No-166m 2.46c+09 2.76e+09
W-181 2.43c+05 3.24e+05
V-195 O.OOe+00 0.00*+00

.__________________.._.......

W-187 3.360+06 3.90e+06
Pb-210 3.53e+06 4.62eo+6
Bi-210 0.00e+00 0.OOe+00

P0-210 6.84e+03 7.85c+03
Ra-223 1.E7e+07 2.24e+07
Ra-224 3.56e+07 4.00e+07

Ra.225 1.36e+06 1.94e+06
Ra-226 1.77e+09 2.04e+09
Ra-228 3.12e+09 3.64e+09

Ac-225 1.75e+07 1.97.+07
Ac-227 5.44e+0E 6.53e+09
Th-227 1.03e+07 1.27e+07

Th-228 2.06e 09 2.32e+09
Th-229 6.08e+08 7.46*+08

Th-230 1.80e+09 2.07e+09

Th-232 8.29e+08 1.11+09
Th-234 2.B9e+06 3.42e+06
Va-231 6.oae+09 7.46e+00

_....______ ._____,,,,_______

Pa-233 3.s9e+07 4.49e+07
U-232 7.12e+05 7.400+06
U-233 6.35e+08 7.74e+08

____ ___________,______...,__

U-234 1.75e+05 4.39e407
U-235 8.84e+08 1.11e+09
U-236 5.00*+03 4.97.+06

U-237 7.37e+06 9.58e+06
U-238 3.040+07 4.14e+07
Np-237 3.87e+08 4.42e+08

Conversion factors are in units of square meter-mret/yr per uC/sec.
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DOSE FACTORS DUE TO RADIONUCLIDES
OTHER THAN NOBLE GASES; PI

Pi factors for all age groups by nuclide.
Waterford Steam Blectric Station
Pathway a Ground Plane Pathway for P1

Nuclide Organ Dose Conversion Pactors

T. Body Skin

Np-238 6.48e+06 7.41e+06
Np-239 2.44e+06 2.S3*+06
Pu-238 3.50e+05 4.95e+06

_____________________________

Pu-239 2.18e+0S 2.13e+06
Pu-240 3.59e+05 4.97e+06
Pu-241 1.24*+06 1.84e+06

_____________________________

Pu-242 3.04e+05 4.42e+06
Pu-244 2.47e+08 2.66e*09
Am-241 4.60e+07 6.64e+07

__________________...________

Am-242m 7.17e806 4.96e+07
Am-243 3.59e+09 4.140+08
CU-242 7.72e+05 3.23es06

_______._____________________

Cui-243 6.28e+08 7.91e+08
Cm-244 7.86e+05 4.BBe+06
Cm-245 2.62e+08 3.31e+08

Cm-246 2.76e+05 4.14e+06
Cm-247 6.08e+08 7.18e+08
Cm-248 2.99e+09 1.44e+09

Cf-252 1.59e+10 1.73e+10

Conversion factors are in units of square meter-ureu/yr per uci/sec.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Oround Plan. Dose Conversion factors for all age groups by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

T. Body Skin

2-3 0.OOe00 0.000+00
Be-IC 0.OOe+00 0.00e+00
C-14 0.006+00 0.00-+00

_____________________________

N-13 7.60e-09 8.800-09
F-1B 6.90*-09 8.OOe-09
Na-22 1.60e-08 1.80e-08

Na-24 2.50--O 2.90e-08
P-32 0.00e+00 0.00e+00
CA-41 3.41e-09 4.01e-09

_______._____________________

Sc-46 1.30e-08 l.50e-08
Cr-51 2.20e-10 2.600-10
Mn-S4 5.00.-09 6.800-09

Mn-56 1.10e-08 1.30e-08
r--ss 0.00e+00 0.0oo+00
re-59 8.00s-09 9.40e-09

_______._______________._____

Co-57 9.1Ce-10 1.OOe-09
Co-So 7.00e-0o 8.20e-0o
Co-60 1.70e-OS 2.00e-08

Ni-S9 0.00e+00 0.OOe+00
NM-63 0.00e+o0 0.Coe+00
Ni-65 3.70e-09 4.30e-09

Cu-64 1.50.-09 1.70.-09
Zn-65 4.00e-09 4.60.-OS
zn-69 0.OOe+OO 0.00e+00

Zn-69m 2.90e-09 3.40e-09
8e-79 0.00e+00 0.00e+00
Br-82 1.900-08 2.20e-08

Br-83 6.40e-11 9.30e-11
Br-84 1.20e-08 1.40e-Oe
Br-S 0.00e+00 0.00oe+00

Conversion factor. are in units of mrem/hr per pCi/equare meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factore

T. Body Skin

Rb-06 6.30e-10 7.200-10
Rb-87 0.OOe+00 0.OOe+O0
Rb-98 3.Soe-09 4.00e-09

Rb-89 1.50e-OO 1.S0e-O9
8r-89 5.60e-13 6.50e-13
Sr-90 0.00e+00 O.00e+00

_.___________________________

Sr-91 7.10e-09 8.30e-09
Sr-92 9.00e-09 2.OOe-08
Y-90 2.20e-12 2.60e-12

_...______________________.__

Y-91 2.40e-11 2.7Oe-1l
Y-91m 3.80e-09 4.40e-09
Y-92 1.60e-09 1.90e-09

Y-93 5.70e-l0 7.80e-10
Zr-93 0.0Oe040 0.00e00
Zr-9g 5.00e-09 5.S0e-09

Zr-s7 5.50e-09 6.40e-09
Nb-93m 8.20e-13 *l.OOe-l0
Nb-95 5.10e-09 6.00e-09

_.________...________________

Nb-97 4.60e-09 5.40e-09
Mo-93 2.29e-11 9.32e-10
Mo-99 1.90e-09 2.20e-09

___________________._________

Tc-101 2.70e-09 3.00e-09
*Tc-99 0.ooe+00 0.ooe+00
Tc-99m 9.60e-10 1.10e-09

Ru-103 3.60e-09 4.20e-09
RU-105 4.50e-09 5.10e-09
Ru-106 1.50e-09 1.80e-09

Rh-105 6.60e-10 7.70e-10
Pd-107 0.OOe+00 O.00e.00
vd-109 3.50.-11 4.00--ll

Conversion factors are in units of mrem/hr per pci/square meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford Steam Rlectric Station

Ruclide Organ Dose Conversion Factors

T. Body skin

Ag-llOm 1.80*-08 2.1oe-OS
Ag-lll 1.80e-10 2.10e-l0
Cd-113m 2.30e-.2 2.60e-12

Cd-115m O.OOe.0O O.OOo+OO
Sn-123 0.OOeeOO 6.46e-08
Sn-125 5.70e-lO 6.60e-10

_____._______________________

Sn-126 9.00e-09 1.OOe-08
Sb-124 1.30e-OB 1.50e-08
Sb-125 3.l0e-09 3.50e-09

________________________.____

Sb-126 6.90e-09 1.00e-OB
*Sb-127 S.70e-09 6.60e-09
Te-125m 3.50e-1l 4.80e-ll

_____________________________

TS-127 l.OOe-ll l.lOe-ll
Te-127m 1.l0e-12 1.30e-12
Te-129 7.10e-lO 8.40e-10

_____________________________

Te-129m 7.70e-10 9.00e-lO
Te-131 2.20e-09 2.60e-06
Te-131m 8.40e-09 9.90t-09

_____________.._._.__________

Te-132 1.70e-09 2.00e-09
Te-133m l.SOe-09 1.70e-08
Te-134 1.OOe-09 1.20e-09

1-l29 4.50e-10 7.50e-10
1-130 1.40e-OS 1.70e-08
I-131 2.80e-09 3.40e-09

_______._____________________

I-132 1.70e-08 2.00e-OS
1-133 3.70--09 *.50e-09
1-134 1.60e-08 l.90e-OB

1-135 1.20e-08 1.40e-08
Cs-134 1.20e-08 1.40e-0C
Cs-134m 6.20e-lO 7.30e-10

Conversion factors are in units of mrem/hr per pCi/equare meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford steam slectric Station

Nuclide Organ Done Conversion Factors

T. Body Skin

Ca-135 0.00.+00 0.00*+00
Cs-136 1.50e-08 1.70e-09
Cs-137 4.20e-03 4.90e-09

_____________________________

Cs-138 2.10e-08 2.40e-08
CM-139 6.30*-09 7.200-09
Da-139 2.40e-09 2.70e-09

_____________________________

Ba-140 2.10*-09 2.40e-09
Ba-141 4.30e-09 4.90e-09
Da-142 7.90e-09 9.00e-09

_____________________________

La-140 1.Sc0-08 1.70e-08
La-141 2.SOe-10 2.E0e-10
La-142 i.SOe-08 1.ROe-09

Ce-141 5.50 -10 6.20e-10
Ce-143 2.20e-09 2.50e-09
C.-144 3.20e-10 3.70e-10

Pr-143 0.00e.00 o.ooe.00
Pr-144 2.00e-10 2.30e-10
Xd-147 1.OOe-09 1.20e-09

_____________________________

Pm-147 0.00e+00 0.00+00
Pm-148 4.60e-og S.30e-09
Pm-148m 1.41e-08 8.16e-08

Pm-149 2.50e-11 2.90e-21
Pm-151 2.20e-09 2.30.-os
Sm-151 4.80e-11 2.10e-10

Sm-I53 2.70e-10 3.00e-10
Eu-152 7.37e-09 8.53e-09
Eu-154 7.800.09 9.00.-O9

EU-155 3.8le-20 4.33e-10
Bu-156 7.60e-09 O.70e-09
Tb-160 8.60e-09 1.00e-08

Conversion factors are in unit. of mrem/hr per pCi/square meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Dose Conversion factors for all age groups by nuclide.
Waterford steam Blectric Station

Nuclide organ Done Conversion Factors

T. Body Skin

Xo-166m 8.90e-09 1.000-08
1-181 2.10e-12 2.80e-12
W-185 O.00e+00 0.OOe00

_____________________________

1-187 3.10e-09 3.60e-09
Pb-210 1.30e-11 1.70e-11
Si-210 0.00e+00 0.00e+00

…____________________________

Po-210 5.40e-14 6.20e-14
Rs-223 1.506-09 1.80e-D9
Ra-224 8.90e-09 l.OOe-08

__________.___________,______

Ra-225 8.40--11 1.20e-10
Ra-226 6.40e-09 7.40e-09
Ra-226 1.200-08 1.40e-06

_____________________________

Ac-225 1.606-09 1.800-09
Ac-227 2.00e-09 2.40e-09
Th-227 5.10e-10 6.30e-10

_____________________________

Th-228 8.90e-09 i.OOe-08
Th-229 2.20e-09 2.70e-09
Th-230 6.50e-09 7.50e-09

________________________.____

Th-232 3.00e-09 4.00e-09
Th-234 1.10e-10 1.30e-10
Pa-231 2.20e-O9 2.70e-09

_____________________________

Pa-233 1.30e-09 l.SOe-09
V-232 2.59e-12 2.69e-1
U-233 2.30e-09 2.80e-09

_____________________________

U-234 6.32e-13 1.59e-10
U-235 3.20e-09 4.00e-09
U-236 2.l0e-14 1.800-11

U-237 1.00e-09 1.30e-09
U-238 1.l0e-10 1.50e-10
Np-237. 1.40e-09 1.60e-09

Conversion factors are in units of mrem/hr per pCi/square meter.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (GROUND PLANE)

Ground Plane Doze Conversion factors for all age groups by nuclide.

Waterford Steam Zlectric Station

Nuclide Organ Dose Conversion Factors

T. Body Skin

Hp-239 2.90*-09 3.20*-09
Np-239 9.50e-10 1.100-09
Pu-238 1.30e-12 1.80e-11

_____,___,,__________________

Pu-239 7.90e-13 7.70e-12
Pu-240 1.30e-12 1.0S-il
Pu-241 4.60e-12 6.B0e-12

________,,__________,_,,,_,__

Pu-242 .1lOe-12 1.60e-121
Pu-244 8.95e-10 9.62e-10
Am-241 1.80e-10 2.60e-10

Am-242= 2.60e-11 1.80e-10
Am-243 1.30e-09 l.SOe-09
Cm-242 5.50e-12 2.30e-11

Cm-243 2.30e-09 2.90e-09
Cm-244 2.90e-12 1.80e-i1
Cm-245 9.5Ce-1C 1.20e-09

Cm-246 1.00e-12 1.50e-11
Cm-247 2.20e-09 2.60e-09
Cm-248 6.Ble-O9 5.23e-09

Cf-252 6.60e-C8 7.20e-08

Conversion factor. are

UNT-005-014 Revislon 7
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

8-3 0.00.400 6.986-08 8.98e-0 8.98e-08 8.98e-0S 8.98e-OS 8.98e-08
Bo-10 1.99R-04 2.06e-05 4.96e-06 0.oOe.00 0.00e+00 2.22e-04 1.67e-05

C-14 2.27e-06 4.26e-07 4.26e-07 4.26e-07 4.260-07 4.26e-07 4.26e-07

N-13 6.27e-09 4.27*-09 6.27*-09 6.27--09 6.27e-09 6.27e-09 6.27e-og

F-18 4.71e-07 0.00e+00 5.19e-08 0.00e+00 0.00+00 D.OOe+O0 9.24e-09

Na-22 1.30e-OS 1.30e-05 1.30e-OS 1.30e-05 1.30e-05 1.30e-OS 1.30e-05
___.__.._________._________________________________________._..__.__.._________

Na-24 1.28e-06 1.28e-C6 1.28e-06 1.2Be-06 1.28e-06 1.28e-06 1.2Se-06

P-32 1.65e-04 9.64e-06 6.26e-06 0.00e+00 0.00eo00 0.Oe+O0 1.09e-05
Ca-41 3.830-05 0.Oe+CO 4.13e-06 0.00em00 0.OOe+00 3.83e-06 2.E6e-07

____________..._._____________._____.._____._________.__________..__._.__.__.._

Se-46 5.51e-0S 1.07e-04 3.11e-OS 0.00e#00 9.99e-05 0.00o+00 3.23e-05

Cr-51 0.ooe+00 0.00e+00 1.25e-08 7.44e-09 2.85e-09 1.80e-06 4.15e-07

0n-54 O.00e+00 4.95o-06 7.87e-07 0.00e+00 1.23e-06 1.75e-04 9.67*-06

Mn-06 O.000+00 1.55e-10 2.29e-11 0.006+00 1.63e-10 1.18e-06 2.53e-06

Fo-55 3.07e-06 2.12e-06 4.93--07 O.ooe+OO 0.00+00 9.01e-06 7.54a-07

Fe-59 1.47e-06 3.470-06 1.32e-06 0.00+00 0.00e+00 1.27e-04 2.35e-05

Co-57 0.00-+00 8.65e-08 8.39e-08 0.00+00 0.O0e+00 4.62e-03 3.93e-06

Co-58 0.00e+00 1.99e-07 2.59e-07 0.Oe+00 0.OOe+00 1.16e-04 1.33e-OS

Co-60 0.ooe+00 1.44e-06 1.95e-06 0.00e+00 0.OOe+00 7.46e-04 3.56e-05

Ni-59 4.06e-06 1.46e-06 6.77e-07 0.00e+00 0.O0e+00 8.20e-06 6.11e-07

WJ-63 5.40e-0 3.93e-06 1.81s-06 0.00e+00 0.00e+00 2.23e-CS 1.67e-06

Ni-6S 1.92e-10 2.62e-11 1.14e-11 0.00e+OO 0.00e+00 7.00e-07 1.S4e-06

Cu-64 0.OOe+00 1.83e-10 7.69e-11 0.00e+00 5.780e-10 a.48e-07 6.12--06
Zn-65 4.05e-06 1.29e-05 5.82e-06 0.00e+00 8.62e-06 1.08e-04 6.68e-06

Zn-69 4.23e-12 8.14e-12 5.65e-13 O.00e+OO 5.27e-12 1.15e-07 2.04e-09
…_-----------_-------_-_--------------------------_--.-----__----------------__

Zn-69m 1.02e-09 2.45e-09 2.24e-10 0.00e+00 1.4Ee-09 2.39e-06 1.71e-05
8e-79 0.000+00 3.83e-07 6.09e-09 O.0De+00 5.69e-07 4.47e-05 3.33e-06

Br-B2 0.008e00 0.00+00 1.69e-06 0.OOe+00 0.00e+00 0.OOe+00 1.30e-06

Br-83 0.000+00 0.00e+00 3.01e-08 0.OOe+00 0.OOe+00 0.OOe+0O 2.90e-08

Br-84 0.006+00 0.00e+00 3.91e-08 0.00e+00 0.OOe+00 O.OOe+00 2.05e-13
Dr-05 0.000+00 0.000+00 1.600-09 0.00o+00 000o-0O 0.000+00 0.000+00

Conversion factors are in units or mrem per pCi inhaled.

UNT-005-014 RevisIon 7 Attachment 7.21 (1 of 48)

280



DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Done Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Ruclide organ Dose Conversion Factors

Eone Liver T. Body Thyroid Kidney Lung OZ-LL1

Rb-86 0.00e+O0 1.69e-05 7.37e-06 0.00e+00 0.OOe+00 0.OOe0+O 2.086-06
Rb-S7 0.OOe+00 9.86e-06 3.219-06 0.OOe+00 O.OOe+OO 0.00+00 2.B8e-07
Rb-US O.OOe+00 4.84e-08 2.41c-08 O.OOe+O0 0.OOe+O0 0.00+00 4.186-19

Rb-S9 0.OOe+O0 3.20e-08 2.12e-OS 0.OOe+OO 0.00+00 0.OOe+0O 1.le-21
Sr-S9 3.00e-0o 0.0Oe+00 1.09e-06 0.00e+00 O.OOe+O0 l.75e-04 4.37--OS
Sr-90 3.599-03 0.00+00 7.21e-05 O.OOe+00 0.00e+00 1.20e-03 9.02e-OS

Sr-91 7.74e-09 O.OOe+O0 3.13e-10 0.00+00 0.00e+00 4.56e-06 2.39e-05
Sr-92 8.43e-10 0.00+00 3.64e-11 0.00e+00 0.00-+00 2.06e-06 5.38e-06
Y-90 2.61e-07 0.00-+00 7.01--09 0.OOe+00 0.00e+00 2.12e-05 6.32e-OS

Y-91 5.78e-05 0.OOe*0O 1.55e-06 0.00e+00 0.00a+00 2.13e-04 4.Ble-OS
Y-91m 3.26e-11 0.000+00 1.27e-12 0.00e+00 0.00e+00 2.40.-07 1.66e-10
Y-92 1.29e-09 0.00e+00 3.77e-11 O.OOe+OO 0.00Q+00 1.96e-06 9.19e-06

Y-93 1.le-08 0.00e+00 3.26e-10 0.00e+00 0.00e+00 6.06e-06 5.27e-05
Zr-93 5.22.-OS 2.92e-06 1.37e-06 0.00e+00 1.11e-05 2.13e-05 1.51e-06
Zr-9S 1.34e-05 4.30e-06 2.91e-06 0.00.,00 6.77--06 2.21e-04 1.8Ee-OS

Zr-97 1.21*-OS 2.45--09 1.23*-09 0.Oo+*00 3.71e-09 9.84e-06 6.54e-OS
Nb-93m 3.10e-05 1.01e-05 2.490-06 0.00e+00 1.16e-05 3.11e-05 2.39e-06
Nb-9S 1.76e-06 9.77e-07 5.26*-07 O.OOe+00 9.67e-07 6.31e-05 1.30e-05

Nb-97 2.78e-11 7.03e-12 2.56e-12 0.Ooe+00 8.18e-12 3.00e-07 3.02e-08
Mo-93 0.00*+00 1.17e-06 3.17e-OB 0.00e+00 3.55e-07 5.11e-05 3.79e-06
Mo-99 Q.OO..O0 1.51e-08 2.87e-09 O.Oe+00 3.64e-08 1.14e-OS 3.lOe-0S

Tc-101 5.22e-15 7.52e-15 7.30e-14 0.OOe+0O 1.35e-13 4.99c-08 1.36e-21
Tc-99 3.13--0 4.64e-08 1.25e-08 0.00e+00 5.95e-07 1.01e-04 7.54e-06
Tc-99m 1.29e-13 3.64e-13 4.63e-12 0.00e+00 5.52e-12 9.55e-OS 5.20e-07

Ru-103 1.91e-07 0.OOe+00 8.23e-08 0.00e+00 7.29e-07 6.31e-05 1.38e-05
Ru-105 9.88e-11 0.00.e00 3.89e-11 O.OOe+00 1.27e-10 1.37e-06 6.02e-06
Ru-106 8.64e-06 0.OOe+0O 1.09e-06 0.00e+00 1.67e-05 1.17e-03 1.14e-04

Rh-1OS 9.24e-10 6.73e-10 4.43e-10 0.00e+00 2.06e-09 2,41e-06 1.09e-05
Pd-107 0.000+00 S.27e-09 5.67-O09 0.00*+00 6.57e-07 9.47e-06 7.06e-07
Pd-109 0.00e+00 4.63e-10 1.16e-10 0.OOe+00 2.35e-09 l.SSe-06 1.52e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Zlectric station

Ruclide Organ Done Conversion Factors

Eone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-ilom 1.35e-06 1.2Se-06 7.43e-07 0.00*+00 2.46e-06 S.79a-04 3.78e-05

Ag-ill 4.25e-08 1.78e-08 S.97e-09 O.OOe+0O 5.74e-09 2.33e-05 2.79e-05

Cd-113m 0.OOe+oO l.54e-04 4.97e-06 0.Oei00 1.71e-04 2.08e-04 1.S9e-OS

Cd-1l5o 0.00e+00 2.46e-05 7.95e-07 0.OOe+O0 1.98e-05 1.76e-04 4.80e-05

Sn-123 3.02e-05 6.67e-07 9.B2e-07 5.67e-07 O.OOe+00 2.8Be-04 3.92e-05

Sn-125 1.16a-06 3.12.-08 7.03e-08 2.59e-08 0.00e+00 7.37e-05 6.81e-05
________________._________________________________________________.__________._

Sn-126 1.56e-04 4.18e-06 6.00e-06 1.23e-06 O.OOe+00 1.17e-03 1.59--05

Sb-124 3.90e-06 7.36e-08 1.55e-06 9.44e-09 0.00e+00 3.10--04 5.08e-05

8b-125 6.67e-06 7.44e-08 i.58e-06 6.75o-09 0.00e+OO 2.18e-04 1.26e-05

Sb-126 4.50e-07 9.13e-09 1.62e-07 2.75e-09 O.OOe+OO 9.57e-OS 6.Ole-OS

Sb-127 3.30e-08 7.22e-10 1.27e-08 3.97e-10 0.OOe+OO 2.05e-0S 3.77e-05

To-125m 4.27e-07 1.98e-07 S.84e-08 1.31e-07 1.55e-06 3.92e-05 8.83e-06
_____________________________________.___._____________________________________

Te-127 1.75e-10 5.03e-11 3.87e-12 1.32e-10 6.37e-10 8.14e-07 7.17e-06

Te-227m 1.58e-06 7.21e-07 1.96e-07 4.11e-07 5.72e-06 1.20e-04 1.87e-OS

Te-129 6.22e-12 2.99e-12 1.55e-12 4.87e-12 2.34e-11 2.42e-07 1.96e-08
…________.._____.______________________________________________________________

TO-129m 1.22e-06 S.S4e-07 1.98e-07 4.30e-07 4.57e-06 1.45e-04 4.79e-05

T-1321 1.39*-12 7.44e-13 4.49e-13 1.17--12 5.46.-12 1.74o-07 2.30e-09

To-131m 8.74e-09 5.45e-09 3.63e-09 6.88e-09 3.86e-08 1.82e-05 6.95e-05
-_-....-----.--__------------_..-----_--_---------_---_--_-____----------_---__

T*-i32 3.25e.0- 2.69--OB 2.02e-0 2.37e-08 1.82e-07 3.60e-05 6.37e-05

To-133m 7.24e-12 5.40e-12 4.17e-12 6.27e-12 3.74e-11 5.51e-07 7.65e-09

TS-134 3.84e-12 3.22e-12 1.57e-12 3.44e-12 2.18e-11 4.34--07 2.97e-11
-_-------------------------_---------_----------_-.-....---.___-_--_---------__-

1-129 2.48e-06 2.11e-06 6.91e-06 S.54e-03 4.53e-06 0.OOe+00 2.22e-07

1-130 5.72e-07 1.68e-06 6.600-07 1.42e-04 2.61e-06 o.0oe+OO 9.61e-07

1-131 3.15e-06 4.47e-06 2.56e-06 1.49e-03 7.66e-06 0.OOe.00 7.e5e-07

________._________.._________________.______.._______..___.____________________

1-132 1.45e-07 4.07e-07 1.45e-07 1.430-05 6.48e-07 o.ooe+oo 5.08e-OS

1-133 1.08e-06 1.85e-06 5.65e-07 2.69e-04 3.23e-06 0.OOe+00 1.11e-06

1-134 8.05.-08 2.16e-07 7.69e-08 3.73e-06 3.44e-07 0.OOe+00 1.26e-10

1-133 3.35e-07 8.73e-07 3.21e-07 5.606-05 1.39e-06 0.00e+00 6.56e-07

Co-134 4.66e-OS 1.06e-04 9.100-05 0.00e+00 3.59e-0S 1.22e-OS 1.30e-06

Co-134m l.S9e-OB 3.20e-08 1.728-08 0.006e00 1.83e-08 2.93e-09 7.92e-09

Conversion factors are in units of mrem per pCi inbaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dome Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Ruclido Organ Done Conversion Factors

Bono Liver T. Body Thyroid Ridney Lung 01-LLI

Cs-135 1.46e-05 1.29e-05 5.99e-06 O.oOe+OO S.le-06 l.57e-06 2.11e-07

Ce-136 4.89s-06 1.83e-05 1.38e-05 O.O0e+00 1.07e-05 1.50-06 1.46e-06
Ca-137 5.98e-OS 7.76e-OS 5.35e-05 0.00.e00 2.76*-OS 9.40--06 1.05e-06

Cs-139 4.14e-08 7.76e-08 4.05e-08 0.00+00 6.00e-08 6.07e-09 2.330-13
Cs-139 2.56e-08 3.63e-0 1.39*-08 0.00e+00 3.05e-0 2.84e-09 5.49e-31
B3-139 1.17e-10 8.32e-14 3.42e-12 0.00e+00 7.7Be-14 4.70e-07 1.12e-07

Da-140 4.910-06 6.13e-09 3.21e-07 O.OOe+0O 2.09e-09 1.59e-04 2.730-05

B*-141 1.25e-11 9.41e-IS 4.20e-13 0.ooe+00 8.75e-lS 2.42e-07 1.45e-17
Ba-142 3.290-12 3.38e-15 2.07e-13 0.00oe00 2.86e-15 1.49e-07 1.96e-26

La-140 4.30e-08 2.17e-08 5.73e-09 0.00e+00 O.OOe+OO 1.70e-05 5.73e-05
La-141 5.34e-10 1.66e-10 2.71e-11 0.00e+00 0.00*+00 1.35e-06 7.31e-06

La-142 8.54e-11 3.880-12 9.65e-12 0.OOe+0O O.00e+OO 7.910-07 2.64e-07

Ce-141 2.49e-06 1.69e-06 1.91e-07 0.00e+00 7.83e-07 4.52e-O5 1.500e-0

Ce-143 2.33e-08 1.72e-08 1.91e-09 0.00e+00 7.60e-09 9.97e-06 2.83e-05
Ce-144 4.29e-04 1.79e-04 2.30e-05 0.00e+00 1.06e-04 9.72e-04 1.02e-04

Pr-143 1.17e-06 4.69e-07 5.80e-08 0.00e+00 2.70e-07 3.51e-05 2.50e-05
Pr-144 3.76e-12 1.56e-12 1.910-13 0.00e+00 9.Ble-13 1.27e-07 2.69e-18

Kd-147 6.590-07 7.62e-07 4.56e-08 0.00e+00 4.45S-07 2.76e-05 2.16e-05

Pm-147 6.37e-05 7.87e-06 3.19e-06 O.O0O+00 1.49--05 6.60e-05 5.54e-06

Pm-148 3.940-07 6.37e-0B 3.20e-08 O.OOe+00 1.20e-07 3.91e-OS 5.80e-05
Pm-140m 9.92e-06 2.54e-06 1.94e-06 O.OOe+00 3.85e-06 2.14e-04 4.18e-OS

Pm-149 3.44e-0 4.87&-09 1.s9c-09 0.00,+00 9.19--09 7.21e-06 2.50e-05

Pm-151 8.50e-09 1.42e-09 7.21e-10 0.00e+00 2.55e-09 3.94e-06 2.00e-05
Sm-151 S.59e-OS 1.48e-05 3.55e-06 0.00e+00 1.66e-05 4.45e-OS 3.25e-06

Sm-153 1.70e-08 1.42e-08 1.04e-09 0.OOe+00 4.59e-09 4.14e-06 1.58e-05
Eu-152 2.38e-04 5.41e-05 4.76e-05 0.00e+00 3.35e-04 3.43e-04 1.59e-05

Eu-154 7.40e-04 9.10e-05 6.48e-05 0.OOe+00 4.36e-04 5.84e-04 3.40e-05

Zu-155 1.01e-04 1.43e-05 9.21e-06 0.00e+00 6.59s-05 9.46o-OS 5.95--OC
Eu-156 1.93e-06 1.48e-06 2.40e-07 0.ooe+00 9.95e-07 8.56e-05 4.50e-05
Tb-160 2.210-05 0.00e+0O 2.75e-06 0.00e+00 9.10e-06 1.92e-04 2.68e-oS

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dona Conversion factors for Adult age group by nuclide.

Waterford Steam Electric Station

Nuclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Xidney Lung GI-LLI

no-166m 3.370-04 l.OSe-04 s.ooe-os 0.00e+oo 1.57e-04 3.94e-04 1.59e-05

W-181 6.23e-09 2.03e-09 2.17e-10 0.000o00 0.Ooe+OD 1.71e-06 2.53e-07

W-185 1.35e-07 6.47e-08 6.81e-09 0.00e,00 O.OOe+OD 5.57--05 1.07e-OS
---- _...,---_--------_----_-----_,..----------_-----_------__-------------.-_._

W-187 1.06e-09 S.8Se-10 3.10e-10 0.OOe+OO 0.000+00 3.63e-06 1.94e-05

Pb-210 2.64e-02 6.73e-03 5.37e-04 0.00e+00 2.12e-02 2.62e-02 1.51e-06

Bi-210 2.31e-07 1.59e-06 1.32c-07 0.00e+00 1.92e-05 1.11e-03 2.95e-05

Po-210 3.97e-04 8.60e-04 9.58e-05 0.00e+00 2.95e-03 3.14e-02 4.19e-05

Ra-223 1.B0e-04 2.77e-07 3.60e-0 0.OOe+00 7.85e-06 2.55e-02 2.94e-04

Ra-224 1.98e-05 4.78e-08 3.96e-06 0.00e+00 1.35e-06 8.77e-03 3.01e-04

Ra-225 3.00--04 3.56e-07 5.g9e-OS 0.OOe+O0 l.Ole-05 2.92e-02 2.71e-04

Ra-226 1.25S-01 2.39e-06 9.14--02 0.00e+00 6.77e-05 1.17--01 2.94e-04

Ra-228 4.41e-02 1.23e-06 4.78e-02 0.00e+0O 3.48e-OS l.6le-01 5.00e-05

Ac-225 4.23e-04 5.B2e-04 2.840-05 0.006e00 6.63e-05 2.21e-02 2.52e-04

Ac-227 2.30e+00 3.05e-01 1.36e-01 0.oOe00 9.82e-02 2.41e-01 5.08e-05

Th-227 2.17e-04 3.92e-06 6.25e-06 0.0Oe+00 2.22*-05 3.77e-02 3.34e-04

Th-228 2.00e-0l 3.39e-03 6.77e-03 0.00e+00 1.89e-02 1.Ole+00 3.49e-04

Th-229 1.510+01 4.34e-Ol 2.51e-01 O.ooe+0O 2.13e+00 3.62gi.00 4.83*-05

Th-230 2.29e+00 1.31e-01 6.36e-02 0.00e+00 6.40e-01. 6.21e-01 3.73e-05
... ___.._.__.______.________________________________________._____.______..____

Th-232 2.56e+00 1.12e-01 9.040-04 0.00e+00 5.47e-Cl 5.96e-01 3.17e-05

Th-234 1.63e-06 9.56e-08 4.70e-08 0.00e+00 5.41e-07 1.89e-04 7.03e-05

Va-231 5.09e+00 1.91*-01 1.98&-01 0.00e+00 1.07e+00 5.75e-02 4.44e-05

Pa-233 1.21e-06 2.42e-07 2.09e-07 0.00e+00 9.15e-07 3.52e-OS l.02e-05

U-232 5.14e-02 0.00*+00 3.66--03 0.ooe+o0 s.56e-03 2.22e-0 4.2le-05

U-233 1.09e-02 0.00e+00 6.60e-04 0.OOe+00 2.54e-03 5.32e-02 3.89e-OS
____________._____._________________________._.____._--._______________________

U-234 1.040-02 0.OOe+00 6.46e-04 0.00e+O0 2.49e-03 5.22e-02 3.81e-05

U-235 1.OOe-02 0.OOe+00 6.07e-04 0.0Oe+00 2.34e-03 4.90e-02 4.84e-OS

V-236 1.00-02 0.00+00 6.20e-04 0.00.400 2.39e-03 5.OOe-02 3.57e-OS
….._________...._..._____________.___________________________.___________....__

V-237 3.67e-09 0.OOe+00 9.77e-09 0.00e+00 l.Sle-07 1.02e-DS 1.20e-05

V-238 9.58e-03 0.OOe00 5.67e-04 0.00o+00 2.18e-03 4.59e-D2 3.41e-03

Np-237  l.S6e+00 1.00e+00 6.87e-02 0.OOe+00 5.10e-01 5.22e-02 4.92c-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

inhalation Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung OI-LLI

Np-238 2.96e-07 7.20--08 4.61e-09 0.OOe+00 2.72e-08 1.02e-05 2.13e-05

Np-239 2.87e-08 2.s5e-08 1.55e-O9 o.OOe+O0 e.75-09 4.70e-06 1.496-0S

Pu-23B 1.43e+00 9.71e-01 6.90e-02 0.000e00 2.96s-01 1.82e-01 4.52e-05
__.._____________...._._..___.________ ------------------------------------------

Pu-239 1.66e+00 1.07e+00 7.75e-02 0.00e+00 3.30e-01 1.72e-01 4.13e-O5

Pu-240 1.65c+00 1.07e+00 7.73e-02 0.00+00 3.29e-01 1.72e-01 4.21e-OS

Pu-241 3.429-02 9.69*-03 1.29e-03 0.ooe+00 5.93e-03 1.52e-04 8.65e-07

Pu-242 1.53e+0O 1.03e+00 7.46e-02 0.006e00 3.17e-01 1.65e-01 4.05e-05

Pu-244 1.79e+00 1.lee+00 8.54e-02 0.00e+00 3.64e-01 1.89e-01 6.03e-05

Am-241 1.68e+00 1.13e+00 6.71e-02 0.OOeiCO 5.04e-01 6.06e-02 4.60e-05

Am-242m 1.70e+00 1.06e+00 6.73e-02 0.00e+00 5.01--01 2.44e-02 5.79e-oS

Am-243 1.68e+00 l.lOe+O0 6.57e-02 0OOe.00 4.950-01 5.75e-02 5.40e-05

Cm-242 2.22e-02 1.770-02 9.84*-04 0.ooe+00 4.4Be-03 3.92e-02 4.91e-05

Cm-243 l.lOe+00 7.61--01 4.61e-02 0.00e+00 2.15e-01 6.31e-02 4.84e-05

Cm-244 8.37e-01 5.88e-01 3.51e-02 0.O0e+00 1.64e-01 6.06e-02 4.68e-05
Om-245 1.74e+00 1.14e+00 7.14e-02 C.00~eoo 3.330-01 s.8sc-02 4.36e-05

08-246 1.73e+00 1.14e+00 7.13e-02 0.000e+0 3.33e-01 5.96e-02 4.29e-05

0X-247 1.68e+00 1.12e+00 7.03e-02 0.00e+00 3.28e-01 5.eSS-02 5.63e-05

0n-248 1.40e+01 9.26e+00 S.79e-01 0.00e+00 2.70e+00 4.82e-01 9.09e-04

Cf-252 5.43e-01 0.0Oe+00 2.33e-02 0.00e+00 0.00e+0O 1.99e-01 1.78e-04

Conversion factors are in units of mrem per pCi inhaled.
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I
DOSE CONVERSION FACTORS ALL AGE GROUPS

BY NUCLIDE (INHALATION AND INGESTION)

Inhlation Dose Converolon factors for Teen age group by nuelide.
Waterford Steam Electric Station

Faclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung OI-LLI

L-3 O.OOo+OO 9.o0e-0o 9.06.-o- 9.06o--0 9.o0e-08 9.06e-08 9.05.-OH

Be-10 2.78e-04 4.33e-05 7.09e-06 o.OOe+OO O.00e+OO 3.84e-04 1.77e-05

C-14 3.25e-06 6.09e-07 6.09e-07 6.09e-07 6.09e-07 6.09e-07 6.09e-07

V-13 8.65e-09 8.65e-09 8.65e-09 0.65e-09 *.65e-09 a.65e-09 9.65e-09

7-l8 6.52e-07 O.00O+00 7.10e-08 0.00e+00 O.OOe+0O 0.O0e+aO 3.89e-OE

Xa-22 1.76e-OS 1.76e-05 1.76e-OS 1.76e-05 1.76e-0S 1.76e-OS 1.76e-05
____.__.__._____..,_._..._________________________.____.__..___________..______

Na-24 1.72e-06 1.72.-06 2.72e-06 1.72e-06 1.72e-06 1.72e-06 1.72--06

P-32 2.36e-04 1.37e-OS 8.95e-06 0.00e+00 O.OOe+0O 0.OOe+O0 1.l6e-05

Ca-41 4.05e-0S O.OOe+0O 4.39e-06 0.00e+00 0.00e+00 1.01e-O1 3.03e-07

9e-46 7.24e-03 1.41c-04 4.19--05 0.00e+00 1.35e-04 0.OOe+O0 2.98e-OS

Cr-Sl 0.00+00 O.Ooe+00 1.69.-0 9.37e-09 3.84e-09 2.62e-06 3.75e-07

Mn-54 O.OOe+00 6.39e-06 1.05e-06 0.OOe+00 1.59e-06 2.48e-04 8.35e-06
_______________...._..______________________________________________________.__

"a-56 O.00Oe+00 2.12e-10 3.15c-11 0.00e+00 2.24e-10 1.90e-06 7.19e-O0

Fe-55 4.18e-06 2.98e-06 6.93e-07 0.00e+00 0.00e+OO 1.55e-05 7.99e-07

Pe-59 1.99e-06 4.62c-06 1.79e-06 0.OOe400 0.ooeu00 1.91e-04 2.23e-05

Co-57 O.00+00 1.18e-07 1.15e-07 0.OOe+00 0.00e+00 7.33e-05 3.93e-06

Co-58 0.000e00. 2.5se-07 3.47e-07 0.OO+00 O.00e+oO 1.60e-0o l.19e-os

Co-60 O.ODe+O0 1.69e-06 2.48e-06 0.00e+00 0.OOe+OO 1.09e-03 3.24e-OS

N3-59 5.44e-06 2.02e-06 9.24e-07 O.OOe+OO 0.00e+0O 1.41e-05 6.4ae-07

N1-63 7.2Se-05 5.43e-06 2.47e-06 0.00e+00 0.OOe+O0 3.84e-05 1.77e-06

N1-65 2.73e-10 3.66e-11 1.59e-11 0.00+00 0.00e+00 1.17e-06 4.59e-06
_...__________________....______...._.____..._______.______________________..._

Cu-64 0.00e+00 2.S4e-10 1.06e-10 0.ooe+oo 8.01e-10 1.39e-06 7.68e-06
zn-6s 4.12e-06 1.67e-OS 7.80e-06 0.00e+00 1.O8e-05 1.5Se-04 5.83c-06

Zn-69 6.04e-12 1.15.-l1 8.07e-13 O.OOe+00 7.53e-12 1.98e-07 3.56e-08

Zn-69m 1.44e-09 3.39--09 3.11e-10 0.00e+00 2.06e-09 3.92e-06 2.124-05

Se-79 0.00e+00 5.430-07 9.71e-08 O.OOe+OO e .13e-07 7.71e-05 3.53e-06

Br-82 O.0000 0.Ooe+O0 2.28e-06 0.00+0O O.OOe+00 O.OOe+00 0.00e+00

Br-83 0.Oe+00 0.00+00 4.30e-0B 0.OOe+00 O.OOe+OO 0.00e+00 o.ooe+oo

Br-84 O.00e+00 0.00e+00 5.4le-0e 0.00e+00 0.00e+*O 0.00+00 0.00e+00

Br-55 0.00o+00 0.00o+00 2.29e-09 0.00e+00 O.OOe+00 0.000+00 O.ooe+o0

Conversion factorm are in units of mrem per pCi inhaled.

UNT-005-014 Revision 7 Attachment 7.21 (7 of 48)

286

I



DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCUDE (INHALATION AND INGESTION)

IThalatlon Does conversion factora for Teen age group by nuclide.
Watertord Steam Electric station

Nuclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung OI-LLI

Rb-8 O.0Oo+OO 2.39.-OS 1.05.-05 O.OOe+O 0.00e*00 0.0oe+OO 2.21e-06

Ib-S7 0.OOe+O0 1.40e-05 4.58c-06 0.00+00 0.00+00 0.000+00 3.05e-07

Rb-SI O.OOo+O 6.82e-08 3.40e-08 0.00+OO 0.OOe+0 0.00e+00 3.65e-l5

Rb-29 0.00O+00 4.40e-08 2.91*-08 0.00-+00 0.00-+00 0.00e+00 4.22e-17

Sr-89 5.43e-05 0.OOe+00 1.56e-06 0.000+00 0.00e+00 3.02e-04 4.64e-0S

Sr-90 4.14e-03 0.OOe+OO B.33e-05 0.00O+00 0.ooe+o0 2.06e-03 9.56e-05
_._____________ ____________-__________________________ _-___-_________________

Sr-S1 1.10e-OS 0.00e+00 4.39--10 0.ooe+00 0.00e+00 7.59e-06 3.24c-05

Sr-92 l.19e-09 0.OOo+00 5.08e-11 0.00e+OO 0.OO0e+0 3.43e-06 1.49e-05

Y-90 3.73e-07 0.00+OO 1.00e-0 o.00e+00 0.00e+00 3.66e-05 6.99e-05

Y-91 8.26e-05 0.00+00 2.21e-06 0.00e+00 0.00e+OO 3.67e-04 5.1le-05

Y-91M 4.63s-11 O.Ooe+o0 1.77e-12 0.00e+00 0.OOe+00 4.00e-07 3.77e-09

Y-92 1.84e-09 0.OOe+00 5.36e-11 0.00e+00 0.00e+00 3.35e-06 2.06e-05

Y-93 1.69e-08 0.oOe+00 4.6se-20 0.00o+oo 0.00+00 1.04*-05 7.24e-05

Zr-93 6.E3e-05 3.38e-06 1.84e-06 0.00e+00 1.16e-05 3.67e-05 1.60e-06
Zr-95 1.92e-05 5.73e-06 3.94*-06 0.00e+00 8.42e-06 3.36e-04 1.86e-05

Zr-97 1.72e-08 3.40e-09 1.57e-09 O.OOe+O0 5.15e-09 1.62e-OS 7.88e-OS

2b-93m 4.14s-05 1.36e-OS 3.41--06 0.00-+00 1.59.-OS 5.36e-05 2.52e-06

Nb-95 2.320-06 1.29e-06 7.0Be-07 0.ooe+00 1.25e-06 9.39e-0 1.21e-05

Nb-97 3.92e-11 9.72--12 3.55e-12 0.OOe+00 1.14e-11 4.9le-07 2.71e-07

Mo-93 0.OOe+00 1.66e-06 4.52e-08 0.OOe+00 5.06e-07 .981e-05 3.99e-06

Mo-99 0.00e+00 2.11e-0 4.03e-09 0.00e+00 S.14e-0B 1.92e-05 3.360-05

Tc-lo1 7.40e-lS 1.0Se-14 1.03e-13 0.00e+00 1.90e-13 8.34e-08 1.09e-16

Tc-99 4.48e-08 6.580-0o 1.79e-0 0.OOe+0O 8.35c-07 1.74e-04 7.99e-06

Tc-99m 1.73e-13 4.83e-13 6.24e-12 0.00e+00 7.20e-12 1.44e-07 7.66e-07

Ru-103 2.63e-07 0.OOe+00 1.12e-07 0.00e+00 9.29e-07 9.79.-05 1.36e-05

Ru-lOS 1.40e-10 0.00+00 S.42e-11 0.00e+00 1.76e-10 2.27e-06 1.13e-05

Ru-106 1.23e-05 0.00e+00 1.55e-06 0.OOeo00 2.38e-OS 2.01e-03 1.20e-04

Rh-105 1.32e-09 9.48e-10 6.24e-10 0.00e+00 4.04e-09 4.09e-06 1.23e-05

Pd-107 0.00o+00 1.17e-07 8.39c-09 0.O0e+00 9.39e-07 1.63e-0 7.49e-07

Pd-109 0.00e+00 6.56e-10 1.66e-10 0.OOe+00 3.36e-09 3.19e-06 1.96C-05

Conversion factors are in units of arem per pci inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

inhalation Dome Conversion factors for Teen age group by nuclide.
Waterford Steam Eloctric Station

Nuclida Organ Dose Converaion Factor.

aon= Liver T. Body Thyroid Kidney Lung GI-LL

Ag-110m 1.73e-06 1.64--06 9.99e-07 0.00e+Oo 3.l3e-06 8.44e-04 3.41--05
Ag-11l 6.07e-08 2.52e-08 1.26e-08 0.00e+00 8.270-08 4.00e-O5 3.00e-OS
Cd-213w O.O0e+OO 2.17e-04 7.10e-06 O.OOe+O0 2.43e-04 3.59e-04 1.69B-05

Cd-llSo 0.OOoe00 3.48e-OS 1.14e-06 0.ooe+00 2.82e-05 3.03e-04 5.1e-OS
Sn-123 4.31-OS 9.44e-07 1.40e-06 7.55e-07 0.00e+OO 4.96e-04 4.16e-05
Sn-125 1.66e-06 4.42e-08 9.99e-OS 3.45e-06 0.00e+0O l.26e-04 7.2go-05

Sn-126 2.10e-04 5.39a--O S.240-06 1.420-06 0.00e+00 1.72e-03 1.68e-05
Sb-124 5.38e-06 9.92e-08 2.10s-06 1.22e-08 0.OOe+O0 4.81e-04 4.98e-05

Sb-12S 9.23e-06 1.01e-07 2.15e-06 9.80e-09 0.OOe+00 3.42e-04 1.24e-05

Sb-126 6.19e-07 1.27e-08 2.23e-07 3.50e-09 0.OOe+00 1.55e-04 6.01-05
Sb-127 4.646-0 9.92*-10 1.75e-08 5.21e-10 0.O0e+0O 3.31e-05 3.94e-05
To-125m 6.10Oe-07 2.80e-07 S.34e-08 1.75e-07 0.00e+00 6.70e-05 9.38e-06

T--127 2.51e-10 1.14*-10 5.52e-11 1.772-10 9.10*-10 2.40e-06 l.Ole-05
Te-127m 2.25e-06 1.020-06 2.73e-07 5.48e-07 8.17e-06 2.07--04 l.99e-O5

Te-129 8.87e-12 4.22e-12 2.20e-12 6.48e-12 3.32e-11 4.12e-07 2.02e-07

To-129a 1.74e-06 8.23e-07 2.8le-07 5.72e-07 6.49e-06 2.47e-04 5.06e-05
Te-131 1.97e-12 1.04-12 6.30e-13 1.55e-12 7.72e-12 2.92e-07 2.89e-09

Te-131m 1.23e-08 7.Sle-09 5.03e-09 9.06e-09 5.49e-OS 2.97e-05 7.76e-05

Te-132 4.50e-08 3.63e-OS 2.74e-OS 3.07e-0 2.44e-07 5.61e-OS 5.79e-OS
Te-133m 1.01e-11 7.33e-12 5.71e-12 8.1Se-12 5.07e-11 8.71--07 1.23e-07
Te-134 / 5.31e-12 4.35e-12 3.64e-12 4.46e-12 2.91e-11 6.75e-07 1.37e-09

r-129 3.53-06 2.94e-06 4.90--06 3.66e-03 5.26e-06 0.00.e00 2.29e-07
1-130 7.80e-07 2.24e-06 8.96c-07 1.86e-04 3.440-06 0.ooe+00 1.14e-06
r-131 4.43e-06 6.14e-06 3.30e-06 1.83e-03 1.O5e-05 0.Oe+O0 8.11e-07

1-132 1.99e-07 5.47e-07 l.97e-07 1.89e-05 8.65e-07 0.OOe+O0 *1.59e-07
r-133 1.52e-06 2.56e-06 7.78e-07 3.65e-04 4.49e-06 0.0O0eOO 1.29e-06
r-134 1.11e-07 2.90e-07 1.OSe-07 4.94e-06 4.58e-07 0.OO00e+OO 2.55e-09

1-135 4.62e-07 1.18e-06 4.36e-07 7.76e-C5 1.86e-06 O.OOe+00 8.69e-07
Cs-134 6.28e-03 1.41e-04 6.86e-05 0.00e+00 4.69e-OS 1.83e-05 1.22e-06

Cm-134m 2.20e-08 4.35e-0 2.35e-08 O.OOe+O0 2.54e-08 4.56e-09 2.02e-08

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalatioz Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

sucliae organ Dose Conversion Vectors

Bone Liver T. Body Thyroid Kidney Lung GI-LL1

Ca-135 2.08e-0S 1.82e-05 4.47e-06 0.000+00 7.30e-06 2.70--06 2.23e-07

Cs-136 6.44e-06 2.42e-05 1.71e-OS O.Oe+0O 1.38e-05 2.22e-06 1.36e-06
CJ-137 9.39e-OS 1.06e-04 3.89e-05 0.OOe+00 3.SOe-05 1.51e-05 L.06e-06

CU-13S S.e8e-06 1.07--07 5.SSe-08 0.0OeOO 8.289-08 9.B4e-09 3.3Be-11
Cu-139 3.65e-0- 5.12e-0 1.97e-0 0.00**00 4.34e-08 4.B6e-09 1.66e-23

Ba-139 1.670-10 1.18e-13 4.87--12 0.OOe+OO 1.lle-13 8.09e-07 8.06e-07
____._...___.________.____...___._._..____.__..__.________._____-______________

Ba-140 6.84e-06 0.38e-O 4.40e-07 O.OO.+O0 2.8Se-09 2.54e-04 2.96e-05

Ba-141 1.7Bo-11 1.32e-14 5.93e-13 0.00e+00 1.23e-14 4.11e-07 9.33c-14

Ba-142 4.62e-12 4.63e--5 2.84e-13 0.00e+00 3.92e-IS 2.39e-07 5.99e-20
._____________....____.____..._________._____.____________________-____________

La-140 5.99e-0 2.95-08 7.82e-09 0.00e+OO 0.00e.00 2.68e-OS 6.09e-OS

Le-141 7.63e-10 2.35e-lD 3.87e-11 O.OO 0 0.00e+00 2.31e-06 2.54e-O5

La-142 1.20e-10 5.31e-11 1.32e-11 0.00e+00 O.OOee00 1.27e-06 1.50-06

Ce-141 3.55e-06 2.37e-06 2.71e-07 0.00e+D0 1.lle-06 7.67e-0S 1.58e-05

Co-143 3.32e-08 2.42e-09 2.70e-09 0.OO0e+0 1.08e-08 1.63e-05 3.19e-05

Ce-144 6.1le-04 2.53e-04 3.28e-0S 0.OOe+00 1.51e-04 1.67e-03 1.08e-04

Pr-143 1.67e-06 6.64e-07 8.29*-00 0.006+00 3.960-07 6.04e-OS 2.67e-OS

Pr-144 5.37e-12 2.20e-12 2.72e-13 0.OOe+00 1.26e-12 2.19e-07 2.94e-14

Nd-147 9.83e-07 1.07e-06 6.41e-00 O.OOe+OO 6.28*-07 4.65--05 2.2Se-OS

Pm-147 1.15e-04 1.lOe-05 4.50e-06 0.00e+00 2.10e-05 1.14e-04 5.870-06
Pm-148 5.44e-07 8.88e-06 4.48e-08 0.OOe+0O 1.60.-07 6.52e-05 6.14e-05
Pm-148m 1.32e-OS 3.35e-06 2.62e-06 0.00e+00 5.07e-06 3.20e-04 4.10e-05

____.._______..._______________________________.______.______________._________

Pm-149 4.sie-0S 6.09e-09 2.84w-09 0.oOeO0 1.31e-00 1.24o-0S 2.79*-OS
Pw-151 1.20e-08 1.99e-09 1.01e-09 0.OOe+00 3.57e-09 6.56e-06 2.27e-05
SM-151 1.07e-04 2.10e-05 4.86e-06 0.OOe+O0 2.27e-05 7.68e-05 3.53e-06

8m-153 2.43e-08 2.01e-08 1.47e-09 0.00e+00 6.56e-09 7.11e-06 1.77e-05
Zu-152 2.96e-04 7.19--0 6.30e--o 0.00&+00 3.34e-04 5.01e-04 1.35e-OS

Bu-IS4 9.43e-04 1.23e-04 9.60e-05 0.00e+00 5.44e-04 9.12e-04 3.34e-05

Bu-155 2.00e-04 1.96e-05 1.21e-05 0.00e+00 7.65e-05 1.51e-03 5.97e-05

Bu-156 2.70e-06 2.03e-06 3.30e-07 0.00e+00 1.36e-06 1.37e-04 4.56e-05
Tb-160 3.04e-OS 0.006+00 3.79e-06 0.00e+00 1.20e-05 2.97e-04 2.60e-OS

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inbalation Dose Conversion factors for Teen age group by nuclide.
Waterford Steam ziectric Station

Ruclido organ Dos* Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung Or-LLZ

Eo-166m 4.40O-04 1.36e-04 9.87e-05 O.oOe+OO 2.00e-04 6.24e-04 1.68e-05

W-191 6.900-09 2.88e-09 3.01e-10 0.O0e+00 0.00e+00 2.95e-06 2.69e-07

W-18S 2.7ee-07 9.17e-08 9.73e-09 0.00e+00 0.ooe+00 9.60e-05 1.14e-05

W-197 1.50e-09 1.22e-09 4.29e-10 0.00e+00 0.OOe+OO 5.92e-06 2.21e-05

Pb-210 3.09e-02 8.29e-03 1.07e-03 0.OOe+00 2.95e-02 4.520-02 1.60e-06

Di-210 3.30e-07 2.26e-06 1.89e-07 0.OOe+00 2.74e-05 1.91e-03 3.19e-oS

Po-210 5.68-04 1.22e-03 1.37e-04 0.oOe+00 4.21e-03 5.4le-02 4.45e-05
Ra-223 2.S7e-04 3.930-07 5.14e-05 0.00e+00 1.12e-OS 4.39*-02 3.04e-04

Ra-224 2.83e-05 6.77e-OB 5.65e-06 0.00e+00 1.93e-06 1.51e-02 3.29e-04
____________________________________..__.____._________________________________

Ra-225 4.28e-04 5.04e-07 8.56e-05 0.00e+00 1.44*-OS 5.04e-02 2.89e-04

Ra-226 1.33e-01 3.3Be-06 9.97e-02 0.00+00 9.67e-05 2.02e-01 3.11e-04

Ra-228 5.34e-02 1.74e-06 5.88--02 0.00e+00 4.97e-OS 2.78e-01 5.30e-05
__.______.________..__.____________________________ ______________...__________

Ac-225 6.04a-04 8.25e-04 4.06e-05 0.OOe+00 9.47e-OS 3.81e-02 2.70e-04

Ac-227 2.490+00 3.69e-01 1.48e-01 0.OOe+00 1.07e-01 4.16e-01 5.38S-05

Th-227 3.09e-04 5.S6e-06 8.93e-06 0.00e+00 3.19e-05 6.50e-02 3.57e-04
____.._____________._____________________________________________._____________

Th-221 2.600-01 4.37*-03 8.78e-03 0.0O0+00 2.45e'02 1.69e.00 3.70e-04

Th-229 1.54e+01 4.44e-01 2.56e-01 0.00e+00 2.18e+00 5.24e+00 5.12e-05

Th-230 2.34e+00 1.340-01 6.49e-02 0.OOe+00 6.55e-01 8.98e-01 3.95e-05
----- _---------------------.------------------------.--.---__--------__------__

Th-232 2.61e+00 1.140-01 9.2le-04 0.00t+00 5.60e-01 8.60e-01 3.36e-05

Th-234 2.320-06 1.35e-07 6.71-0 0.00*400 7.73e-07 3.26e-04 7.49e-O5

Pa-231 5.32e+00 2.00e-01 2.07e-01 0.OOe+00 1.12e+00 9.91e-02 4.71e-05
________________________________._________________.____________________________

Pa-233 1.68e-06 3.24e-07 2.S9.-07 0.00*e00 1.22*-06 5.39e-05 1.00*-05

U-232 7.31e-02 0.00e+00 5.23e-03 0.OOe+00 7.94e-03 3.84e-01 4.46e-0S

U-233 1.55e-02 0.00+00 9.42e-04 0.00e+00 3.63e-03 9.19e-02 4.12e-05

U-234 1.48e-02 0.00e+00 9.23e-04 0.00e+00 3.SSe-03 8.99e-02 4.04e-05

U-235 1.42e-02 0.OOe+00 86.67*-04 O.0Oe+00 3.34e-03 8.44e-02 5.13e-05

U-236 1.42e-02 0.00*+00 8.86e-04 0.ooe+00 3.41e-03 8.62e-02 3.79e-05

U-237 5.250-08 0.000+00 1.40e-0 0.OOe+00 2.16e-07 1.76e-OS 1.29e-05

U-239 1.36e-02 0.oOe+00 8.10e-04 0.OOe+00 3.12e-03 7.09e-02 3.62e-05

Up-237 1.64e+00 1.06e+00 7.21e-02 0.oOe+00 5.35e-01 8.99e-02 5.22e-05

Conversion factors are in units of mram per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCULDE (INHALATION AND INGESTION)

fnhalation Dome Conversion factors for Teen age group by nuclide.

Waterford Steam Electric Station

Nuclide Organ Dome Conversion Factors

Bane Liver T. Body Thyroid Kidney Lung GI-LLI

Np-238 4.23e-07 1.02e-07 6.59e-09 0.00o+00 3.86e-O 1.75e-05 2.38e-05

Xp-239 4.23e-0 3.60e-08 2.21e-09 0.ooetoo 1.25--08 9.1le-06 1.65e-0S

Pu-238 1.50e+00 1.03e+00 7.229-02 0.00+00 3.10e-01 3.12e-01 4.79e-O5

------------------- _---_-___--------_------------__--------__--__------------__

Pu-239 1.73e+00 1.12e+00 8.05o-02 0.00o+00 3.44e-01 2.93e-01 4.37e-05

Vu-240 1.72e+00 1.12e+00 0.04e-02 0.00&+00 3.43e-01 2.93e-01 4.460-05

Pu-241 3.74e-02 9.56e-03 1.40a-03 0.00+00 6.47e-03 2.60e-04 9.17e-07
----. __----_-------------_---_------,---_-----_--__--_----___--_---__-------___

Pu-242 1.60e+00 l.OBe+00 7.75e-02 0.00e+00 3.31e-01 2.82e-O1 4.29e-05

Pu-244 1.87e+00 1.24e+00 B.88e-02 0.00e+00 3.79e-01 3.23e-01 6.39e-05

Am-241 1.77e+00 1.20e+00 7.10e-02 0.00e+00 5.32e-01 1.05--01 4.8ee-05

Am-242m 1.79*+00 1.13e+00 7.15e-02 o.ooe+00 5.30e-01 4.21e-02 6.14e-05

Am-243 1.77e+00 1.17e+00 6.95O-02 0.00O+00 5.21e-01 9.91e-02 5.72e-05

Cm-242 3.17e-02 2.51-02 1.41e-03 0.00e+00 6.40e-03 6.76e-02 5.21e-05

Cm-243 1.19e+00 S.30e-01 5.00e-02 0.00e+00 2.34e-01 1.09--01 S.13e-05

Cm-244 9.19e-01 6.53e-01 3.88e-02 0.00e+00 1.81e-01 1.05e-01 4.96e-OS

om-245 1.83e+00 1.22e+00 7.53e-02 0.00e+00 3.S2e-01 1.01e-01 4.63e-05

Om-246 1.Ble+00 1.22e+00 7.52e-02 0.00e+00 3.51e-01 1.03e-D1 4.54e-05

Cm-247 1.77e+00 1.19e.00 7.41e-02 0.00e+00 3.46e-01 1.01e-01 5.97e-05

Cm-24B 1.47e+01 9.93e+00 6.11e-01 0.00e+00 2.B5e+00 a.32e-01 9.63e-04

Cf-252 7.1C--01 0.000,00 3.07e-02 0.00.+00 0.00e+00 3.43e-01 1.89e-04

Conversion factor. are in~ units. of mrem per pCi in~haled.

J
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I
DOSE CONVERSION FACTORS ALL AGE GROUPS

BY NUCUDE (INHALATION AND INGESTION)

Inhalation Done Conversion factors for Child age group by nuclide.
Watorford $team Xlectric station

Nhuclidb Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL=

X-3 0.OOe+00 1.73e-07 1.73e-07 1.73e-07 1.73e-07 1.73e-07 1.73a-07

Eo-10 8.43e-04 9.83e-05 2.12e-05 O.OOo+00 0.00e+00 7.41e-04 l.72e-05

C-14 9.70e-06 1.32*-OS 2.82*-06 1.82e-06 l..2e-06 1.82*-06 1.82--06
_________________.__._______________________________._________________________.

N-13 2.33e-08 2.33e-09 2.33e-08 2.33e-00 2.33e-08 2.33e-08 2.33e-03
F-1B 1.88e-06 0.000+00 2.85e-07 O.00e+00 0.0oo+00 0.00+00 3.37*-07
Na-22 4.41e-05 4.41e-05 4.41e-05 4.41e-05 4.41e-OS 4.41a-05 4.41e-05

_______________________________________________.________________________,______

Ha-24 4.350-06 4.35e-06 4.35e-06 4.35e-06 4.35e-06 4.35e-06 4.35e-06

P-32 7.040-04 3.090-05 2.67e-05 0.00e+00 0.00e+00 0.000+00 1.14e-OS
Ca-41 7.06e-05 0.OOe+OO 7.70e-OS 0.OOe+0O 0.00e+00 7.21e-02 2.94e-07

_______________________________________________________________________________

Sc-46 1.97e-04 2.70e-04 1.04e-04 0.O0o+O0 2.39e-04 0.00e+OO 2.45e-05
Cr-51 0.00e+00 0.00e+00 4.17e-OB 2.31e-0 6.S7e-09 4.59e-06 2.93e-07
Mn-54 0.00e+00 1.16e-05 2.57e-06 0.OOe+00 2.71e-06 4.26e-04 6.19e-06

Mn-S6 0.00e+00 4.48e-10 8.43e-ll 0.00e+00 4.52e-l0 3.55e-06 3.33e-05

o-5s 1.28e-05 6.80*-06 2.10.-06 O.OOe+00 0.OOe+OO 3.00--05 7.75e-07

Pe-59 5.590-06 9.04e-06 4.51e-06 0.00e+00 0.00+O00 3.43e-04 1.9le-05

Co-57 0.OOe+00 2.44e-07 2.S9e-07 0.OOe+00 0.OOe+00 1.37e-04 3.58e-06

Co-58 0.000+00 4.79e-07 8.55e-07 0.OOe+OO 0.OOe+0O 2.99e-04 9.29e-06

Co-60 0.00e+00 3.55e-06 6.12e-06 0.OOe+00 0.00e+00 1.91e-03 2.60e-05

1q.-59 l.66e-OS 4.670-06 2.83e-06 0.000+00 0.OOe+00 2.73e-OS 6.29e-07
Xi-63 2.22e-04 1.250-OS 7.56e-06 0.00e+00 0.OOe+00 7.43e-05 1.71e-06
Xi-65 8.00e-10 7.99e-11 4.44e-1 O.0Oe+00 0.00e+00 2.21e-06 2.27c-05

Cu-64 0.00+00 5.39*-10 2.90e-10 0.00e+00 1.63e-09 2.590-06 9.92e-06
Zn-65 1.15e-05 3.06e-05 1.90e-05 0.OOe+OO 1.93e-OS 2.69e-04 4.41e-06
Zu-69 1.81e-11 2.61e-11 2.41e-12 0.00e+00 1.SSe-l1 3.84e-07 2.75e-06

Zn-69m 4.26e-09 7.28e-09 8.59e-l0 O.OOe+00 4.22e-09 7.36e-06 2.71e-05
8e-79 0.00e+oo 1.23e-06 2.60e-07 0.OOe+00 1.71e-06 1.49e-04 3.43e-06
Br-e2 o.ooe+oo 0.00e+00 5.66c-06 0.000+00 0.000+00 0.OOe+O0 0.00e+00

Sr-93 O.OO00e+ 0.OOe+00 2.280-07 O.00o+O0 0.00-+00 O.OOe+0O O.OOe+00
Br-84 O.OOe+00 0.OOe+00 1.48e-07 0.OOe+00 0.OOe+00 0.00e+00 0.00*+OO
Br-BS 0.00+00 0.OOe+00 6.84e-09 0.OOe+O0 0.00e+00 0.00e+00 0.OOe+00

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Done Conversion factors for Child age group by nuclido.
Waterford Steam Electric 8tation

Ruclide Organ Dome Conversion Factorm

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.OOeOO S.36e-05 3.09e-05 0.OOe+00 0.006+00 O.OOe+00 2.16e-06

Rb-87 0.00e+00 3.16e-OS 1.37e-05 O.OOe+00 0.00e+00 0.000e*0 2.96e-07
Rb-08 O.00+OO 1.52e-07 9.90e-08 0.OOe+00 0.00e+00 0.00e+00 4.66e-09

__,_.__________ ___________.___-_____ _._.__ _-______-_______ _ __ _____-______

Rb-S9 0.00a+00 9.330-09 7.03*-08 0.OOe+OO 0.OOe+00 0.OOe+00 5.11e-10

Br-89 1.62e-04 0.00e+00 4.66e-06 O.OOe00 O.OOe+OO 5.830-04 4.52e-05

Sr-90 1.04e-02 0.OOe+00 2.07e-04 0.OOe+00 0.00e+OO 3.99e-03 9.28e-05

8r-91 3.28e-0o 0.00e+00 1.24e-09 0.00e+00 0.OOe+00 1.44e-05 4.70e-OS

3r-92 3.540-09 0.ooe+00 1.42e-10 O.Ooe+00 O.OOoe00 6.49e-06 6.SSe-0S

Y-90 1.11e-06 0.OOe+00 2.99e-08 0.000+00 0.OOe+00 7.07e-05 7.24e-05

Y-91 2.470-04 0.00e+00 6.59s-06 0.000e00 0.00*+00 7.10e-04 4.97.-os

Y-91m 1.37e-10 0.00e+00 4.98e-12 0.00e+00 0.OOe+00 7.60*-07 4.64e-07

Y-92 5.50e-09 0.00e+00 1.57e-10 O.OOe+00 0.OOe+00 6.46e-06 6.46e-OS

Y-93 5.04e-08 0.00e+00 1.38e-09 0.00.400 0.OOe+00 2.01e-05 1.OSe-04

Zr-93 2.07e-04 7.eOe-06 5.55e-06 0.OOe+00 3.00e-OS 7.10e-OS 1.47e-06

Zr-9S 5.13e-05 2.13e-05 1.OOe-05 0.00e+00 1.61e-05 6.03e-04 1.65e-05

Zr-97 5.07e-08 7.34e-09 4.32e-09 0.000+00 1.06.-OS 3.06e-OS 9.49.-OS

Nb-93m 1.270-04 3.17e-OS 1.04e-05 0.00e+00 3.44e-05 1.04e-04 2.45e-06

Nb-95 6.35e-06 2.48e-06 1.77e-06 0.00e+00 2.33e-06 1.66e-04 1.OOe-05

Nb-97 1.16e-10 2.0Eo-11 9.74e-12 0.00e+00 2.31e-11 9.23e-07 7.52e-06

Mo-93 0.0Oe+00 3.76e-06 1.350-07 0.00e+00 1.06e-06 1.70e-04 3.78e-06

Mo-99 O.00e+00 4.660-08 1.15*-08 0.00e+00 1.06e-07 3.66e-05 3.42e-05

Tc-lOl 2.190-14 2.30e-14 2.91--13 0.00e+00 3.92e-13 1.59e-07 4.41--09
Tc-99 1.340-07 1.490-07 5.350-08 0.004e00 1.75e-06 3.37e-04 7.75e-06
Tc-99m 4.810-13 9.41e-13 1.56e-11 0.OOe+00 1.37e-11 2.57e-07 1.30e-06

_.____._____ ____ ___.____.______-_-__-__ ____-_________-__.__-_.______-___-__.

Ru-103 7.55e-07 0.OOe+00 2.90e-07 0.000+00' 1.90o-06 1.79e-04 1.21e-0S

Ru-1OS 4.130-10 0.00e+00 1.50e-10 0.00e+00 3.63e-10 4.30e-06 2.69.-OS

Ru-106 3.6ee-05 C.Oe+OO 4.57e-06 0.00e+00 4.97e-05 3.87e-03 1.16e-04

Rh-105 3.sle-09 2.10e-09 1.79e-09 0.OOe.00 8.39e-09 7.82e-06 1.33e-OS

Pd-107 0.ooeo00 2.65e-07 2.51e-08 0.00e+00 1.97e-06 3.16e-05 7.26e-07

Pd-109 0.OOe+00 1.49e-09 4.95e-10 0.00e+00 7.06e-09 6.16e-06 2.59e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inb lation Dome Conversion factors for Child age group by nuclide.

Waterford Steam Electric Station

Nuclide Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110m 4.56a-06 3.0Be-06 2.47a-06 0.006+00 5.74e-06 1.48e-03 2.71e-05

Ag-ill 1.81e-07 5.68e-OB 3.75e-09 0.000+00 1.7le-07 7.73--05 2.9Se-05

Cd-113m 0.00e+00 4.93e-04 2.12e-05 0.00e+00 5.13e-04 6.94e-04 1.63e-05
___________..._________________________________________________________________

Cd-2lSm 0.OOe+00 7.e8e-05 3.39--06 0.OOe+O0 5.93e-05 5.86e-04 4.97e-05

Sn-123 1.29e-04 2.14*-06 4.19e-06 2.27e-06 0.00e+00 9.590-04 4.05e-oS

Sn-125 4.95e-06 9.94e-OS 2.95e-07 1.03e-07 0.OOe+OO 2.43e-04 7.17e-05
__._.___________________________________________________.______________________

Sn-126 6.23e-04 1.04*-OS 2.36--OS 2.94s-06 0.000*00 3.02e-03 1.63e-05

Sb-124 l.55e-OS 2.00e-07 S.41e-06 3.41e-08 0.00e+00 8.76e-04 4.43e-05

Sb.125 2.66e-05 2.05e-07 5.59e-06 2.46e-0 0.00e+00 6.27e-04 1.09e-05
_____.._.._______________________________________________._____________________

Sb-126 1.72e-06 2.62e-OS 6.16e-07 1.00-08 0.OOe+00 2.86e-04 5.67e-O5

Sb-127 1.36--07 2.09e-09 4.70--OS 1.51--09 0.00e+00 6.17e-OS 3.92e-05

Te-125m 1.82e-06 6.29e-07 2.47e-07 5.20e-07 0.oOe+00 1.29e-04 9.13e-06

Te-127 7.49e-10 2.57e-10 1.65e-10 5.30e-10 1.91.-09 2.71--06 2.52s-05

Te-127m 6.72e-06 2.31e-06 8.16e-07 1.64e-06 1.72e-05 4.00e-04 1.93e-05

Te-129 2.64e-11 9.45e-12 6.44e-12 1.93e-11 6.94e-il 7.93e-07 6.89e-06
___________.._________.._.______._____.._________._____________________________

To-129m S.19e-06 1.85e-06 8.22e-07 1.7le-06 1.36a-05 4.76e-04 4.9le-05

To-131 5.57e-12 2.28e-12 1.78e-12 4.59e-12 1.59e-11 5.55e-07 3.60e-07

Te-131M 3.63e-08 1.60e-0 1.37e-08 2.64e-00 1.08e-07 5.56.-05 8.32e-OS

Te-132 1.30e-07 7.36e-OS 7.12e-08 8.58e-08 4.79e-07 1.02e-04 3.72c-05

Te-133m 2.93e-l1 l.51e-1l 1.50e-11 2.32e-11 1.01e-lO 1.60e-06 4.77e-06

To-134 1.53e-l1 6.81s-12 9.40e-12 1.24e-1l 5.71e-1l 1.23e-06 4.87e-07

I-129 1.0Se-OS 6.40e-06 5.71c-06 4.28e-03 1.08e-05 0.0Oe+0O 2.l5e-07
1-130 2.21c-06 4.43e-Ot 2.28e-06 4.990-04 6.61--06 0.Ooe+00 1.3Be-06

7-131 1.30*-05 1.30e-0S 7.37e-06 4.39e-03 2.13e-05 0.OOe+00 7.68e-07
______________._..._.__________________._______________________________________

7-132 5.72e-07 l.l0e-06 S.07e-07 5.23e-05 1.69e-06 0.00e+00 8.65e-07

1-133 4.48.-OC 5.49e-06 2.0Se-06 1.04e-03 9.13e-06 0.00e+00 1.48e-06

r-134 3.17e-07 5.94e-07 2.69e-07 l.37e-OS 8.92e-07 0.00e+00 2.5Se-07

1-135 1.33e-06 2.36e-06 1.12e-06 2.14s-04 3.62e-06 0.00e+00 1.20e-06

Cm-134 1.76e-04 2.74e-04 6.07e-05 O.00e+00 9.93e-0S 3.27e-05 1.04e-06

Cs-134m 6.33e-08 8.92e-08 6.12e-O8 0.OOe+00 4.94e-0 8.35e-09 7.92e-08

conversion factors are in units of wrem per pCi inhaled.
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I
DOSE CONVERSION FACTORS ALL AGE GROUPS

BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Conversion factors for Child age group by nuelide.

Waterford Steam Slectric Station

Nuclide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ce-135 6.23e-OS 4.13e-OS 4.45e-06 0.00e+00 1.53e-OS 5.22e-06 2.17e-07

CJ-136 1.76e-D5 4.620-05 3.14e-05 0.00+00 2.58e-05 3.93e-06 1.13&-06

Ca-137 2.45e-04 2.23e-04 3.470-05 0.OOeOO 7.63e-05 2.81u-05 9.78e-07
.... _________.____._______________________.__________.____.____________________

C.-133 1.71e-07 2.27e-07 1.50*-07 0.ooe+00 1.6Ce-07 1.B4e-08 7.29e-08

Co-139 l.09e-07 1.15e-07 5.eoe-08 0.OOe+OD 9.08e-OS 9.36e-09 7.23e-12

Ba-139 4.9Bo-lO 2.66e-13 1.45e-11 0.00e+00 2.33e-13 1.56e-06 1.56e-0S
__...__________.._-._______________________________._____-_____-___-___________

Ba-140 2.00e-OS 1.75e-06 1.17e-06 0.00e+00 5.71e-09 4.71e-04 2.75e-OS

Ea-141 5.29*-11 2.95*-14 1.72e-12 0.OOe+00 2.56e-l4 7.89e-07 7.44e-08

Ba-142 1.35e-il 9.73e-15 7.54e-13 0.00o+00 7.97e-15 4.44e-07 7.4le-10

La-140 1.74e-07 6.09B-0 2.04e-0- 0.00*+00 0.00e+00 4.94e-05 6.10e-05

La-141 2.28e-09 5.31e-10 1.15-10 0.oOe+OO O.COe+00 4.48e-06 4.37e-05

LA-142 3.50e-10 1.11e-10 3.49e-11 0.00e+00 0.00e+00 2.35e-06 2.05e-OS

Ce-141 1.06e-05 S.28e-06 7.83e-07 O.OOe+O0 2.31e-06 1.47e-04 1.53e-OS

Ce-l43 9.99e-08 5.37e-OS 7.77e-09 O.OOe+00 2.26e-OS 3.12e-05 3.44e-0s

Ce-144 1.B3e-03 5.72e-04 9.77e-OS 0.00e+00 3.17e-04 3.23e-03 1.05e-04

Pr-143 4.990-06 1.50e-06 2.47e-07 0.OOe+OO 9.11-07 1.17e-04 2.63e-OS

Pr-144 1.61e-11 4.99e-12 8.10e-13 O.OOe+O0 2.64e-12 4.23e-07 5.32e-OS

Nd-147 2.92e-06 2.36e-06 1.S4e-07 0.00+00 1.30e-06 8.87e-05 2.22e-OS
… ,__-.-._____________.--_____________-...-----------------..----.-----.----___

Pm-147 3.52e-04 2.52e-05 1.36e-05 0.000+00 4.450-05 2.20e-04 5.70e-06

Pm-140 1.6le-06 1.94&-07 1.25e-07 O.OOe+OO 3.30e-07 1.24e-04 6.Ole-OS

PM-148M 3.31e-05 6.SSe-06 6.55e-06 0.O0+0O 9.74e-06 5.72e-04 3.58e-05

Po-149 1.47e-07 1.56e-08 8.45e-09 0.00e+00 2.75e-OS 2.40e-05 2.92e-OS

PM-1S1 3.57e-0o 4.33e-09 2.02e-09 0.00e+00 7.35e-09 1.24e-05 2.50e-OS

Sr-I15 3.14e-04 4.75e-05 1.49e-OS 0.OOe+00 4.S9e-05 1.48e-04 3.43e-06

Su-153 7.24e-08 4.Sle-OB 4.35*-09 O.OOe+00 1.37a-08 1.37e-05 1.E7e-05

Ru-152 7.42e-04 1.37a-04 1.Cle-04 O.OOeOO S.73e-04 9.00e-04 1.24e-05

Iu-154 2.74e-03 2.49e-04 2.27e-04 0.00e+00 l.09e-03 1.66e-03 2.98e-OS
.. --..-...---.--.. .. .---...------.-... .------. . ..--

Bu-15S 5.60e-04 4.05e-05 3.19e-05 0.OOe+0O 1.51e-04 2.79e-04 5.3se-os

Wu-1i6 7.B9e-06 4.23e-06 B.75e-07 0.OOe+00 2.72e-06 2.54e-04 4.24e-OS

Th-160 7.79e-0s 0.00a+00 9.67e-06 0.OOe+00 2.32e-05 5.34e-04 2.28e-05

Conversion factors are in units of mrem per pCi inhled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Tnhalation Done Conversion factors for Child age group by nuclide.

Watorford Steam Zlectric Station

Nuclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung OZ-LL!

no-166m 1.34e-03 2.81e-04 2.37e-04 O.OOe+O0 4.01e-04 1.13e-03 1.63e-05

W-181 2.66e-08 6.52e-09 8.99e-10 O.OOo+0O 0.OOe+O0 5.71e-06 2.61e-07

W-185 0.31e-07 2.06e-07 2.91e-08 O.00*+0O 0.00e+O0 1.86e-04 1.11-OS

W-197 4.41e-09 2.61e-09 1.17e-09 0.OOe+00 0.000+00 1.lle-05 2.46e-05

Pb-210 8.03e-02 1.8Se-02 3.18e-03 O.OOe+00 6.31e-02 8.74e-02 1.55e-06

Bi-210 9.95e-07 5.1le-06 3.65e-07 0.00e+00 5.76e-OS 3.70e-03 3.21e-OS
._...._____.________________________________________________________.._________

Po-210 1.70e-03 2.76e-03 4.09e-04 0.00e+00 8.8Se-03 1.05e-01 4.32e-05

Ra-223 7.69e-04 B.89e-07 1.54e-04 O.00e+00 2.36e-05 8.48e-02 3.00e-04

Ra-224 6.44e-05 1.53e-07 1.69e-05 O.00+00 4.06e-06 2.92o-02 3.34e-04
_________..________________________________________________,___________________

Ra-225 1.2Be-03 1.14e-06 2.56e-04 0.OOe+0 3.02e-05 9.74e-02 2.84e-04

Ra-226 2.34e-01 7.66e-06 1.920-O1 0.OOe+00 2.03e-04 3.90e-01 3.02e-04

Ra-22B 1.49e-01 3.94e-06 1.68e-01 O.OOe+0O 1.04e-04 5.37e-01 5.14e-05
…_________-----. - .…--I------------------------------------------__---___-------__

Ac-225 1.81e-03 1.87e-03 1.21e-04 0.00e+00 1.99e-04 7.37e-02 2.67e-04

AC-227 4.96e+00 0.05e-01 3.07e-01 0.00-+00 1.77e-01 8.04e-01 5.22e-0S

Th-227 9.24e-04 1.26e-OS 2.67e-03 0.00e+00 6.67e-05 1.26e-01 3.49e-04
.. __.__________..__________.___________________________________________________

Th-22B 8.060-01 1.04e-02 2.72e-02 0.000+00 5.41e-02 3.34-+00 3.59e-04

Th-229 2.18e+01 5.74e-01 3.63e-01 0.00e+00 2.83e+00 1.08e+01 4.99c-OS

Th-230 3.30e+00 1.73e-01 9.20e-02 0.00e+O0 8.520-O1 1.95e+00 3.84e-05

Th-232 3.68e+00 1.47e-01 1.2Ee-03 0.OOe+00 7.28e-01 1.77e+00 3.27e-OS

Th-234 6.94e-06 3.07e-07 2.00e-07 0.00e+00 1.62e-06 6.31e-04 7.32e-05

Pa-231 8.62e+00 2.86e-01 3.43e-OL 0.00e+0O 1.56e+00 1.92u-01 4.57e-OS

Pa-2323 4.14-06 6.42&-07 7.25e-07 0.OOe+00 2.38e-06 9.77e-OS 9.95e-06

U-232 2.19e-01 O.OOe+00 1.56e-02 0.OOe+OO 1.67e-02 7.42e-01 4.33e-05

U-233 4.64e-02 0.00e+*0 2.82e-03 0.00.O0+ 7.62e-03 1.77e-01 4.00e-05

U-234 4.46e-02 0.OOe+00 2.76e-03 0.00e+00 7.47e-03 1.74e-01 3.92e-05

U-235 4.27e-02 0.OOe+OO 2.59e-03 0.OOe+00 7.01e-03 1.63e-01 4.98e-05

U-236 4.27e-02 .O.OOe+O0 2.65-03 0.OOe+00 7.16e-03 1.67e-01 3.67e-05

U-237 1.57--07 0.00e+00 4.17e-08 0.00e+00 4.53e-07 3.40e-05 1.29e-05

U-238 4.09e-02 O.00e+0O 2.420-03 0.00e+00 6.55e-03 1.53e-01 3.51e-05

Np-237 2.72e+00 1.62e+00 1.19e-01 0.00e+00 7.41e-01 1.74e-01 5.06e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Xnbalaation Doee Conversion factor. for Child age group by nuclide.
Waterford Stam electric station

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LLT

Xp-238 1.26e-06 2.30e-07 1.97e-08 0.00o+00 9.16.-OS 3.39e-05 2.50e-05
Pp-239 1.26e-07 8.14e-03 *6.35e-09 0.O0O+00 2.63.-0 1.57*-05 1.730-05
Pu-238 2.S5e+00 1.60e+00 1.210-01 0.00+00 4.47e-01 6.08e-01 4.65e-05

__________._____...__________________...___________________.__________.________

Pu-239 2.790+00 1.68+00 1.28e-0l 0.00+00 4.78e-01 5.72e-01 4.24e-05
Pu-240 2.79e+00 1.68e+00 1.27e-01 O.OOe+00 4.77e-01 5.71e-01 4.33e-05

Pu-241 7.94e-02 1.750-02 2.93e-03 o.ooe+00 1.10--02 5.06e-04 8.90--07
_______________________.._.___________________.________________________________

Pu-242 2.59e+00 1.62e+00 1.23e-01 0.OOe+OO 4.60e-01 S.SOe-0l 4.16e-05

Pu-244 3.02e+00 1.85e+00 1.41e-01 D.OOe+00 5.27e-01 6.30e-01 6.20e-OS

an-241 2.97e+00 1.84e+00 1.24e-01 0.00e+00 7.63e-01 2.02e-01 4.73e-05

Am-242m 3.07-+00 1.76e+00 1.27e-01 0.006.00 7.71*--l 8.14e-02 5.96e-05

Am-243 2.94e+00 l.78e+00 1.20e-01 0.00e+00 7.42e-01 1.92e-01 5.55e-05
Cm-242 9.48e-02 5.68e-02 4.20e-03 0.00e+00 1.34e-02 1.31e-01 5.06e-05

On-243 2.32-+O 1.42e+00 9.95s-02 0.00+00 3.74e-01 2.10a-01 4.99e-05

Cm-244 l.94e+00 1.18e+00 8.31e-02 0.OOe+0O 3.06e-01 2.020-01 4.82e-05
CM-245 3.05e+00 1.e4e+OO 1.2Ee-01 0.00.+00 5.03e-01 1.95e-01 4.49e-05

Cm-246 3.020+00 1.84e+00 1.28e-01 0.00e+00 5.030-D1 1.99e-01 4.41e-05

Ci-247 2.94e+00 1.820+00 1.26e-01 0.00+00 4.93e-01 1.95e-01 5.80e-05

Cm-248 2.456+01 1.50e+01 1.04e+00 0.00e+o0 4.08e+00 1.61e+00 9.35e-04

Cf-252 2.19e+00 0.OO.OO 9.33e-02 0.00e+00 0.00e+00 6.62e-01 1.84e-04

Converslon factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

inhalation Done Conversion factors for Infant age group by nuclide.
Waterford Steam xlectric station

Fuclide Organ Dose Converuion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

a-3 0.00e+00 2.63*-07 2.63e-07 2.63e-07 2.63e-07 2.63*-07 2.63e-07

Je-10 9.49e-04 1.25e-04 2.6e-OS 0.00e+0O 0.O0Oe+O0 1.49e-03 1.73e-05

C-14 1.89e-05 3.79e-06 3.79e-06 3.79e-06 3.79e-06 3.79e-06 3.79c-06
-__--------__----------.-----_---._----.-------------------__-------_--------._

N-13 4.39-08 4.39e-08 4.39e-08 4.39e-0 4.39e-OS 4.39n-08 4.39c-08

7-18 3.920-06 0.00e+00 3.33e-07 O.OOe+DO 0.OOe+OO 0.00e+00 6.10--07

Na-22 7.37e-05 7.37e-OS 7.37e-05 7.37e-05 7.37e-05 7.37*-05 7.37e-OS
___________..__________..__.______.________________________.._______...________

Na-24 7.54e-06 7.54c-06 7.54e-06 7.54e-06 7.54e-06 7.54.-06 7.54e-06

P-32 1.45e-03 8.03e-05 5.53e-OS 0.00e+00 O.O0e+00 0.00Oe0O 1.15.-OS

Ca-41 7.48e-OS 0.00e+00 E.16e-06 0.00+00 O.O0e+OO 6.94e-02 2.96e-07
___._.___.______________._________._______________.______________.__.________._

Sc-46 3.75e-04 5.41e-04 1.69e-04 O.OOe+0O 3.56--04 0.OOe+0O 2.19e-05

Cr-3i 0.0Oe+OO O.OOe+OO 6.39e-08 4.11e-0 9.45--09 9.17e-06 2.55e-07

Mn-54 0.00o+00 1.8le-05 3.56e-06 0.00e+00 3.56e-06 7.14e-04 5.04e-06

Mn-56 0.OOe+OO 1.10e-09 1.58o-10 0.00e+00 7.86e-10 9.9Se-06 5.12e-05

7e-55 1.41e-0S 8.39--06 2.30e-06 0.OOe+O0O 0.00e+00 6.21e-05 7.B2e-07

F*-59 9.69e-06 1.68e-05 6.77e-06 O.OOe+0 O.OOe+OO 7.25e-04 1.77e-05

Co-57 O.0Oe+0O 4.65e-07 4.58e-07 0.OOe*O0 0.O0e+OO 2.71e-04 3.47e-06

Co-5B O.OOeO0 8.71e-07 1.30e-06 0.OO0e+0 O.OOe+OO 5.55e-04 7.95e-06

Co-60 0.00e+00 5.73e-06 6.41e-06 0.00e+00 0.00.+00 3.22e-03 2.28e-05

Ni-59 1.B1e-OS 5.44e-06 3.10e-06 O.OOe+O0 O.OOe+OO 5.48e-05 6.34e-07

Ni-6l 2.42e-04 1.46e-05 8.29e-06 O.OOe+00 O.OOe+00 1.49e-04 1.73e-06

Ni-65 1.71.-09 2.03e-10 S.79e-11 0.00e+00 O.OOe+00 5.80e-06 3.58e-05

Cu-64 O.OOe+O0 1.34e-09 5.53e-10 0.00+00 2.84e-09 6.64e-06 1.07e-05
Zn-65 1.38e-OS 4.47e-05 2.22e-O5 0.00e+00 2.32e-05 4.62e-04 3.67e-OS

Zn-69 3.85e-11 6.91e-11 S.13e-12 0.000+00 2.67e-11 1.05e-06 9.44*-06
.. _.__.____._--- ____________________._____________ __________

Zn-69m 8.98e-09 1.84e-08 1.67e-09 0.00e+OO 7.45e-09 1.91e-0S 2.92e-05

Se-79 0.00e+00 2.2Se-OS 4.20e-07 O.oOe+00 2.47e-06 2.99e-D4 3.46e-06

Br-e2 0.000+00 O.OOe+00 9.49e-06 0.OOoeo0 0.COo+00 0.ooe*O0 0.000*00

Br-E3 0.00e+O0 O.OOe+00 2.72--07 0.OOe+0O 0.OOe+00 0.OOc+00 0.OOe+OO

Br-$4 O.O0+OO 0.000+00 2.86e-07 0.OOe+O0 0.00e+00 0.O.Oe+0O 0.O0eiO0

Br-85 0.OOe+00 O.OO0e+0 1.46--08 0.OOe+00 0.OOe+O0 0.00e+00 0.OOe+O0

Converuion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Doe Coonversion factors for Infant age group by nuclide.
Watorford Steam Blectric Station

Nuclids organ Dome Conversion Factors

Bono Liver T. Body Thyroid Kidney Lung 01-LL1

Rb-86 0.ooe000 1.36e-04 6.30e-05 O.OO.0O 0.OOo+OO 0.00e00 2.170-06
Rb-87 0.00e+00 7.l1e-05 2.64e-0S 0.00e+00 0.00e+00 0.00*+00 2.99e-07

Rb-88 0.00e+00 3.980-07 2.05e-07 0.00e+00 O.OOe+0O 0.00e+OO 2.42e-07

Rb-89 0.00+00 2.29e-07 1.47e-07 0.OOe+00 0.00e+00 0.00e+00 4.87e-08

Sr-89 2.04e-04 0.00e+00 8.15e-06 0.00e+00 0.00e+00 1.45e-03 4.57.-OS
Sr-9D 1.lle-02 0.O0e+O0 2.23e-04 0.00c+00 0.00u+00 9.03.-03 9.36e-05

9r-91 6.93e-al 0.00e+00 2.47e-09 0.OOe+00 0.OOe+00 3.76e-05 5.24e-05
Sr-92 7.50e-09 0.00e+00 2.79e-10 0.00e+00 0.00e+0O 1.70e-05 1.00e-04
Y-90 2.35e-06 0.000e00 6.30e-09 0.00e+00 0.00e+0O 1.92e-04 7.43e-05

Y-91 4.20e-04 0.00+00 1.12e-OS 0.OOe+00 0.00e+00 1.75e-03 5.02e-05

Y-91M 2.91e-10 0.ooa+00 9.90e-12 0.00e+00 O.OOe+00 1.99e-06 1.68e-06
Y-92 1.17e-0 0.00o+00 3.29e-10 O.00e+00 0.00+00 1.750-OS 9.04e-OS

Y-93 1.07e-07 0.00e+00 2.91e-09 0.OOe+00 0.00e+00 5.46e-OS 1.19e-04
Zr-93 2.24e-04 9.51e-06 6.18e-06 0.00e+00 3.19e-05 1.37e-04 1.48e-06

Zr-95 8.24e-05 1.99e-05 1.450-05 0.00e+00 2.22e-0S 1.25e-03 1.55e-05

Zr-97 1.07e-07 1.83e-08 8.36e-09 O.OOe+00 1.8So-OB 7.88e-05 1.00e-04

Nb-93m 1.38e-04 3.59e-05 1.15e-05 0.OOe+00 3.68e-05 2.090-04 2.47e-06
Nb-95 1.12C-OS 4.59e-06 2.70e-06 0.OOe+00 3.37*-06 3.42e-04 9.05e-06

Nb-97 2.44e-10 5.21e-11 1.88e-11 0.00e+00 4.07e-11 2.37e-06 1.92e-OS

Hb-93 0.00*+00 6.46&-06 2.22e-07 0.00e+00 1.54e-06 3.40e-04 3.76c-06

Mo-99 0.oOe+00 1.le-07 2.31e-08 0.OOe+00 1.89e-07 9.63e-05 3.48e-05

Tc-101 4.65e-14 5.0Be-14 5.80.-13 0.000+00 6.993-13 4.17e-07 6.03e-07
Tc-99 2.09e-07 2.68e-07 8.8Se-08 0.00e+00 2.49e-06 6.77e-04 7.82e-06

Tc-99m 9.980-13 2.06e-12 2.66e-11 0.000+00 2.22e-11 5.79e-07 1.45e-06

Ru-103 1.44--06 0.00+OO0 4.85e-07 0.00e+00 3.03e-06 3.94e-04 1.15e-05

Ru-105 9.74e-10 O.00e+00 2.93e-10 0.000,00 6.42e-10 1.12e-05 3.46e-05
Ru-106 6.20e-05 0.00e+00 7.77e-06 0.00e+00 7.61e-05 8.26e-03 1.17e-04

Rh-10S 9.26e-09 5.41e-09 3.63e-09 0.00e+00 1.50e-08 2.08e-OS 1.37e-05

Pd-107 0.00+00 4.92e-07 4.11e-08 0.00e+00 2.750-06 6.34e-05 7.33e-07
Pd-109 0.00e+00 3.920-09 1.05e-09 0.Ooe+00 1.28e-08 1.68e-05 2.e5e-05

Conversion factors are in units of mrom per pCi inbaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCUDE (INHALATION AND INGESTION)

Inhalation Dome Cobversion factors for Infant age group by nuclide.
Waterford Steam zlectric Station

Sticlide Organ Done Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung aO-LLI

Ag-1Orm 7.13e-06 5.16o-06 3.57e-06 0.00e+00 7.80e-06 2.62e-03 2.36e-OS

Ag-ill 3.75e-07 1.45e-07 7.75e-08 0.00o+00 3.050-07 2-06e-04 3.02e-OS

Cd-113m 0.00o+00 6.67e-04 2.64e-05 O.OOeO00 5.60e-04 1.40e-03 1.65e-05

Cd-115m 0.00e+00 1.73e-04 6.19e-06 0.006e00 9.41e-0S 1.47e-03 S.02a-OS

Sn-123 2.090-04 4.21e-06 7.280-05 4.27o-06 0.004+00 2.22e-03 4.08e-05

9n-125 1.Ole-05 2.51e-07 6.00e-07 2.47e-07 0.Oe+0O 6.43e-04 7.26e-05

Sn-126 9.30e-04 1.44e-05 3.52e-05 3.84e-06 0.OOe+00 4.93e-03 1.65e-OS

Ob-124 2.71e-05 3.97e-07 8.56e-06 7.19e-08 O.OOe+O0 1.99e-03 4.22e-05

8b-125 3.69e-05 3.41e-07 7.79o-06 4.45e-09 0.00e+00 1.17e-03 l.OSe-05

Sb-126 3.06e-06 6.01e-00 l.lle-06 2.35e-0U 0.00e+00 6.99e-04 S.33e-05

Sb-127 2.92e-07 S.04e-09 8.76e-08 3.60e-09 0.00e+00 1.54e-04 3.78e-05

Te-125m 3.40e-06 1.42e-OS 4.70e-07 1.16--06 0.00e+00 3.l9e-04 9.22e-06

To-127 1.596-09 6.91e-10 3.49e-10 1.32e-09 3.47e-09 7.39e-06 1.74e-05

Te-127m 1.19e-05 4.93e-06 1.48e-06 3.48e-06 2.68e-05 9.37e-04 1.95e-05

To-129 5.63e-11 2.4Be-ll 1.34e-11 4.820-11 1.25e-10 2.14e-06 1.98e-05

To-129m 1.01e-05 4.35e-06 1.59e-06 3.91e-06 2.27e-05 1.20e-03 4.93e-05

Te-131 1.24e-11 5.07e-l2 3.57e-12 1.13e-11 2.85e-11 l.47--06 5.E7e-06

To-131m 7.62e-08 3.93e-0 2.59e-08 6.39--08 1.89e-07 1.42e-04 9.51e-05

Te-132 2.66e-07 1.69e-07 1.26e-07 1.99e-07 7.390-07 2.43e-04 3.15e-05

Te-133m 6.13e-11 3.59e-11 2.74e-11 5.52e-11 1.72e-10 3.92e-06 1.59e-05

Te-134 3.18e-ll 2.04e-l1 1.68e-11 2.91e-11 9.59e-11 2.93o-06 2.53e-06
___________________.___________________________________________________________

1-129 2.16e-05 1.59--05 1.16e-05 1.04e-02 1.88e-OS 0.00e+OO 2.12e-07
1-130 4.54e-06 9.910-06 3.900-06 1.140-03 1.090-05 0.00e+00 1.42e-06

1-131 2.71e-05 3.17e-05 1.40e-05 1.06e-02 3.70e-OS 0.O0e+00 7.56e-07

1-132 1.21e-06 2.53e-06 8.99e-07 1.21e-04 2.82.-CC 0.00e+00 1.36*-06

1-133 9.46e-06 1.37e-OS 4.00e-06 2.54e-03 1.60e-05 0.00e+00 1.540-06

1-134 6.38e-07 1.34e-06 4.75e-07 3.19e-05 1.49e-06 0.00e+00 9.21e-07

1-135 2.76e-06 5.43e-06 1.989-06 4.97e-04 6.OSe-06 0.00e+00 1.31e-06

Cs-134 2.93e-04 5.02e-04 5.32e-05 0.OOe+0O 1.36e-04 5.69e-05 9.53e-07

Cr-134m 1.32e-07 2.10-07 2.11e-07 0.ooe.0o 8.50e-08 2.00e-08 1.16e-07

Conversion factors are in units of mrenm per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Dose Converaion factors for Infant age group by nuclide.

Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Xidney Lung GI-LLI

Ca-135 1.00e-04 8.66e-05 4.73e-06 0.OOe+00 2.58e-05 l.Ole-05 2.18e-07
Ca-136 3.45e-05 9.61e-05 3.78e-05 0.00e.00 4.03e-os 8.40e-06 1.02e-06

Co-137 3.92e-04 4.37e-04 3.25e-05 0.OOe+00 1.23e-04 5.09e-05 9.33e-07
__._______._____._.___.________.____________.._________________________________

Ce-131 3.61--07 5.5se-07 2.94--07 0.OOe+O0 2.93e-07 4.67e-08 6.260-07

Cs-139 2.32e-07 3.03e-07 1.22e-07 0.OOe+00 1.65e-07 2.53e-08 1.33e-08

Ba-139 1.0fe-09 7.03a-13 3.07e-11 0.OOe+00 4.23e-13 4.25e-06 3.64e-O5
___._________________.____________-__________________________________._________

Ra-140 4.00e-05 4.00e-08 2.07e-06 0.00e+00 9.59e-09 1.14e-03 2.74e-05

Da-141 1.12e-10 7.70e-14 3.5S.-12 0.00e+00 4.64e-14 2.12e-06 3.39e-06
Ba-142 2.84e-11 2.36e-14 1.40e-12 0.OOe+0O 1.36e-14 1.lle-06 4.95e-07

__________..__________._____________________.____,.________,___________________

La-140 3.61--07 1.43e-07 3.686-08 o.o0e+OO 0.OO0e+0 1.20*-04 6.06e-05
La-141 4.85e-09 1.40e-09 2.45e-10 0.OOe00 0.00o+OD 1.22e-05 5.96e-0S

La-142 7.36e-10 2.69e-10 6.46e-11 0.009+00 0.00e+OO 5.87e-06 4.25e-OS
_______________________________.___________________________.___________________

Ce-141 1.900-05 1.290-05 1.42e-06 0.OOe+00 3.75e-06 3.69e-04 1.54e-0S

Ce-143 2.09e-07 1.39e-07 1.58e-08 0.00e+oo 4.03e-08 8.30e-OS 3.55e-OS
Ce-144 2.28e-03 8.65e-04 1.26e-04 0.oOe,00 3.84e-04 7.03e-03 1.06e-04

__,______________._____________..__.____..____________________________________.

Pr-143 1.O0e-05 3.74e-of 4.99e-07 0.000400 1.41e-06 3.09e-04 2.66e-05

Pr-144 3.42e-11 1.32e-11 1.72e-12 0.OOe+00 4.80e-12 1.15e-06 3.06e-06

Nd-147 5.67e-06 5.81e-06 3.570-07 0.00e+00 2.25e-06 2.30e-04 2.23e-OS

PM-147 3.91e-04 3.07e-05 1.56C-05 0.OOe+0O 4.93e-O5 4.55e-04 5.75e-06

PM-145 3.34e-06 4.82e-07 2.44e-07 0.00e+00 5.76e-07 3.20e-04 6.04e-05
PM-148m 5.00e-05 1.246-05 9.94e-06 O.0Oe+00 1.45e-05 l.22e-03 3.37e-OS

Pm-149 3.10e-07 4.08e-0o 1.79e-08 0.0oe+00 4.96e-08 6.50e-05 3.01e-OS

Pm-151 7.32e-08 1.1e-08 5.550-09 o.OOe+00 1.30e-08 3.25.-OS 2.58e-05
SM-1SX 3.38e-04 6.45e-05 1.63e-OS 0.0Oe+OO 5.24e-05 2.98e-04 3.46e-06

Sm-153 l.53e-07 1.le-07 9.06*-09 0.00e+00 2.47e-08 3.70e-05 1.93e-OS

Zu-152 7.03--04 1.77o-04 1.72e-04 0.00.+00 5.94e-04 1.48e-03 9.80e-06

Bu-l54 2.96e-03 3.46e-04 2.4SO-04 0.00e+00 1.14e-03 3.05e-03 2.84e-OS

Zu-155 5.97e-04 5.72e-05 3.46*-05 0.000+00 1.5Se-04 S.20e-04 5.19e-05

SU-156 1.S6e-OS 9.59e-06 1.54e-06 0.OOe.00 4.48e-06 6.12e-04 4.14e-05

Tb-160 1.12e-04 0.00e+00 1.40e-O5 0.OOe+O0 3.20e-05 1.lle-03 2.14e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Inhalation Done Conversion factors for infant age group by nuclide.

Waterford Steam Electric Station

uelide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Xidney Lung GX-LLX

Ho-166m 1.45e-03 3.07e-04 2.51e-04 0.O0o+00 4.22e-04 2.05e-03 1.65e-05

V-1il 4.86e-OS 1.46--OB 1.67*-09 0.00e400 0.00*#00 1.33e-OS 2.63--07

W-1i5 1.57o-06 4.63e-07 5.59e-08 0.OOe+00 0.000+00 4.48e-04 1.12e-OS

W-187 9.26e-09 6.44e-09 2.23e-09 0.00e+00 O.OOe+O0 2.B3e-O5 2.54e-05

Pb-210 8.62e-02 2.02e-02 3.43e-03 0.00o+00 6.85e-02 1.76e-01 1.57--06

B3-210 2.06e-06 1.33e-05 1.18e-06 0.00e+00 1.03e-04 9.96e-03 3.27e-05
.________....-___.___,.,_______-_.____.__,._.____.._________,_,___.__,__,__,___

Po-210 2.98e-03 5.63e-03 7.122-04 0.OOe+O0 1.30e-02 2.40--01 4.36e-05

Ra-223 1.56e-03 2.26e-06 3.12e-04 0.00e+00 4.16e-05 2.25e-01 3.04e-04

Ra-224 1.77e-04 4.00e-07 3.54e-0S o.ooe0oo 7.30e-a6 7.910-02 3.42--04
.... ____.._______.________,_.,,.,,.,____.,_.__..,__...,_,..____,___________.._.

Ra-22S 2.57e-03 2.88e-0 5.13e-04 0.OO0e+0 5.31e-05 2.57e-01 2.87e-04

Ra-226 2.48e-01 1.46e-05 2.0Se-01 0.00e+00 2.94e-04 7.83e-01 3.05-04

Ra-228 1.60e-01 7.61e-06 1.06e-01 0.OOe+OO 1.53e-04 1.039+00 5.19e-05
_..._______________,_,_________-_,______,.,,__________,_,,.,,,_.______,____-,,,

Ac-225 3.69e-03 4.72e-03 2.4Ee-04 0.00+00 3.49e-04 1.96e-01 *2.71e-04

Ac-227 5.29e.00 8.76e-01 3.28e-01 0.00+00 .1.86c-01 1.62e+00 5.27e-05

Th-227 1.62e-03 3.03e-05 5.24e-05 0.Ooe+00 1.13e-04 3.27e-01 3.530-04

Th-22B 8.46e-01 1.10e-03 2.86e-02 0.00e+00 5.61e-02 4.65e+00 3.62e-04

Th-229 2.20e801 5.94*-01 3.81e-01 0.00e+00 9.326-01 1.27e+01 5.02e-05

Th-230 3.46e+00 1.79e-01 9.65e-02 0.00e+00 8.82e-01 2.19e+00 3.87e-05

Th-232 3.e6e+00 1.53e-01 2.29e-03 0.00oe00 7.54e-01 2.090tO0 3.29e-05

Th-234 1.33e-0S 7.17e-07 3.84e-07 0.oOe+O0 2.70e-06 1.62e-03 7.40e-OS

Pa-231 9.10e+00 3.00e-01 3.62e-01 0.00e+00 1.62e+00 3.85e-01 4.610-05

Pa-233 6.e4--06 1.32e-06 1.19e-06 0.00e400 3.68e-06 2.19e-04 S.04e-06

U-232 2.57e-01 0.00*+00 2.13e-02 0.00e+00 2.40e-02 1.49e+00 4.36e-05

U-233 5.44e-02 0.00e+00 3.83e-03 0.00e+00 1.09e-02 3.56e-01 4.03e-05

U-234 5.220-02 0.00e+00 3.7Se-03 0.000&00 1.07e-02 3.49e-01 3.95e-05

U-235 5.01e-02 0.OOe+O0 3.52e-03 0.00e+00 1.le-02 3.28e-01 5.02e-05

U-236 5.Ole-02 0.00e+00 3.60e-03 0.00e+00 1.03e-02 3.35e-01 3.71e-05
-..----------.-.--.--------- ______ __..._..._-__.._.___._____________.._.____._

U-237 3.256-07 0.00*+00 8.6Se-08 0.00.e00 8.08e-07 9.13e-05 1.31e-05

u-23a 4.79e-02 0.00e+00 3.29e-03 0.000+00 9.40e-03 3.06e-01 3.54e-05

Xp-237 2.08s+6 0 1.71e+00 1.26e-01 0.00e+00 7.69e-01 3.49e-01 5.10e-05

Conversion factors are in units of mrem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCUDE (INHALATION AND INGESTION)

inhalation Done converuion factors for Infant age group by nuclide.
Waterford Steam xlectric Station

Nuclide Organ Done Conversion Factors

Son. Liver T. Body Thyroid Xidney Lung GI-LLI

Up-238 2.67e-06 6.05e-07 4.16e-08 0.00e+00 1.47e-07 9.19e-OS 2.58e-05

Np-239 2.65e-07 2.13e-07 1.34e-08 O.O0e+OO 4.73e-0 4.25e-05 1.7Se-05

Pu-23B 2.69e+00 1.68e+00 1.27e-01 0.C00-Oo 4.64.-01 9.03e-01 4.69e-05
______.__________________________________________._.___________________________

Pu-239 2.93e+00 1.76e+00 1.34e-01 O.OOe+00 4.95e-01 8.47e-01 4.28e-OS

Pu-240 2.93e+00 1.75e+00 1.34--01 0.ooe+oo 4.94.-Cl 3.47e-01 4.36e-OS

Pu-241 8.43e-02 1.8Se-02 3.1le-03 O.OOoe+O 1.15e-02 7.62e-04 8.97e-07
___._,._________..__.__.________.______________________________________________

Pu-242 2.72e+00 1.69e+00 1.290-1 0.ooe+oo 4.77e-01 8.15e-0l 4.200-05

Pu-244 3.17e+00 1.94e*00 1.48e-O1 0.00o+0O 5.46*-0C 9.33e-01 6.26e-O5

Am-24l 2.15-+O 1.95+00 1.31e-01 0.00e+OO 7.94e-01 4.06e-01 4.78e-05
____________________._.__..______________________________________.____._____.__

Am-242m 3.25e+00 l.B6e+00 1.35e-01 O.OOoeOO 8.03e-01 1.64e-01 6.01e-05

Am-243 3.l0e+o0 l.S0e+00 1.27--01 0.00o.00 7.72e-01 3.85e-01 5.60e-OS

Cm-242 1.28e-01 0.6Se-02 5.70e-03 O.Oe+OO 1.69e-02 2.97e-01 5.10e-05
__________.________..________.___________________.___________....____________._

Cm-243 2.47e-00 1.52e+0O 1.06e-Cl o.oe+oo 3.le-Cl 4.24e-01 5.02e-05

Cm-244 2.07e+00 1.27e+00 B.89e-02 0.OOe+OC 3.21e-C1 4.08e-01 4.e6e-0S

Cm-245 3.22e+00 1.96e+00 1.36e-01 O.COe+OC 5.23e-0C 3.92e-01 4.53e-05

Cm-246 3.2Oe+O0 1.96e+00 1.36e-01 o.ooe+oo 5.23e-01 3.99e-01 4.45e-05

CO-247 3.11e+00 1.93e+00 1.33e-01 0.00e+00 5.15e-01 3.92.-01 5.85e-05

Cm-248 2.58e+01 1.59e+01 1.10e+OO 0.O0e+OO 4.24e+00 3.23e+00 9.43e-04

Cf-252 2.37e+00 C.00e+OO 1.01e-Cl 0.COe+O 0.OOe+OO 1.37e+00 1.85e-04

Conversion factors are in units of arem per pCi inhaled.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Ruclide Organ Done Conversion Vactors

Bone Liver T. Body Thyroid Kidney Lung 0z-LL!

H-3 O.OO0e+0 5.99e-OB 5.99e-08 5.99e-08 5.99e-0O 5.99e-O8 5.99e-08
Be-10 3.18e-06 4.91--07 7.94*-0 0.OOe+00 3.71e-07 O.OOe+00 2.68e-OS

C-14 2.84e-06 5.68e-07 5.68e-07 5.68e-07 5.68e-07 5.68e-07 5.68e-07
__,_._.______.._._______._______________.________..____________________..______

N-13 S.36e-09 8.36e-09 8.36e-09 8.36e-09 8.36e-09 8.36e-09 8.36e-09

1-13 6.24e-07 0.OOeOO 6.92e-08 0.00e+00 0.OOe+00 0.00e+00 1.85e-08

Na-22 1.74e-OS 1.74e-05 1.74e-OS 1.74e-OS 1.74e-05 1.74e-OS 1.74e-05
_______________________..._________..______________________._______.._________.

Na-24 1.70e-06 1.70e-06 1.70e-06 1.70e-0C 1.70e-06 1.70e-06 1.70c-06

P-32 1.93e-04 1.20e-05 7.46e-06 O.OOe+0O 0.00+00 0.00+00 2.17--05

Ca-41 1.SSe-04 0.OOe+00 2.00e-05 0.00e+00 O.00e+00 0.00*+00 1.84e-07

Sc-46 5.51e-09 1.07e-08 3.11e-09 0.OOe+00 9.99e-09 0.00e+00 5.21e-05

Cr-51 0.00+00 0.00e+00 2.66e-09 1.59e-09 5.E6e-10 3.53e-09 6.69e-07

Hn-54 0.00-+00 4.57--06 8.72e-07 o.O0e+00 1.36e-06 0.00e+00 1.40e-O5
___...._________.______________.__.._____.______.__________.________________.__

Mn-56 0.00e+00 1.15e-07 2.04e-09 O.Oe+00 1.46e-07 0.00e+00 3.67e-06

Fe-55 2.75e-06 1.90e-06 4.43e-07 0.ooe+00 0.OOe+0 1.06e-06 2.09e-06

Fe-59 4.34e-06 1.02e-05 3.91e-06 O.OOe+00 0.00e+00 2.85e-06 3.40e-05
_____________________.____________._.__..___________________________.__________

Co-S7 0.00e+00 1.750-07 2.91e-07 0.OOe+00 0.00e+00 0.00e+00 4.44e-06

Co-58 0.00e+00 7.45e-07 1.67e-06 0.OOe+00 O.OOe+00 0.OOe+OO l.5le-05

Co-60 0.000+00 2.14*-04 4.72*-OG O.OOo+00 0.00-+00 0.OOe+00 4.02e-OS
____...._______..__.._.._______________.._____________________________________.

N1-59 9.76e-06 3.35e-06 1.63e-06 0.00e+00 0.00+O0 0.00e+00 6.90e-07

N1-63 1.30*-04 9.01e-06 4.3de-06 0.OOe+OO 0.00e+00 0.0oe+00 1.88e-06

Ni-65 5.28e-07 6.86e-08 3.13e-08 0.00e+00 O.OOe+00 0.00e+00 1.74e-06

Cu-64 0.00+00 8.33e-08 3.91e-08 0.00e+00 2.10e-07 0.0O0e00 7.10e-05

Zn-65 4.840-06 1.54e-05 6.96e-06 0.00e+00 1.03e-OS 0.00e+00 9.70e-OS

Zn-69 1.03e-OB 1.97e-OS 1.37e-09 O.OOe+0O 1.28e-O 0.000+00 2.96e-09

Zn-69m 1.70e-07 4.08e-07 3.73e-08 0.OOe+00 2.47e-07 0.OOe+OO 2.49e-OS

Be-79 0.00e+00 2.63e-06 4.39e-07 0.OO0e+0 4.5Se-06 O.ODe+00 5.38e-07

Br-52 0.OOe+0O 0.000+00 2.26e-06 0.OOe+00 O.00e+00 0.00e+00 2.59e-06

Br-03 0.00e+00 0.000+00 4.02.-08 0.00e+00 O.OOe+00 O.OOe+00 5.79e-08

Br-84 0.OOe.00 0.00e+00 5.2le-O8 O.OOe+00 O.OOe+0O 0.00e+00 4.09e-13

Br-85 0.00e+00 0.OOe+OO 2.14e-09 0.00e+00 0.00e+00 0.000+00 0.00+00

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Done Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Ruclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Xidney Lung GI-LL=

Rb-06 0.00+00 2.11*-OS 9.93--06 0.00e+00 0.00+OO O.00e+OO 4.16e-06

Rb-87 0.00+00 1.23e-OS 4.28e-06 0.OOe+OO O.Ooe+00 0.OOe+00 5.76e-07

Rb-88 o.ooe+oo 6.05e-08 3.21e-08 O.00e+0O 0O.Oe+00 O.OOe+O0 8.36*-19

Rb-89 0.ooe+oo 4.01e-08 2.82e-O0 O.0O.+OO 0.OOe00 O.OOe+00 2.33e-21

Br-89 3.08e-04 0.OOe0oo 8.84--06 0.00+00 O.OOe+0O 0.00e+OO 4.940-05

Sr-90 8.71e-03 0.00oe00 1.75e-04 O.OOe+OO 0.OOe+0O 0.OOe+OO 2.19e-04
----.----- _.--------------- ._.._...._____.__ __....___.____.___...__._.._____.

Sr-91 5;67e-06 o.OOo+0 2.29--07 O.OOe+00 0.00e+00 0.OO.+00 2.70e-05

Sr-92 2.15e-06 0.00Oo00 9.30e-OS o.ooe+Oo 0.0O.+O0 0.Ooe+O0 4.26e-oS

Y-90 9.62e-09 0.ooe000 2.s8e-10 0.00e+00 O.00e+OO 0.O0e+00 1.02e-04

Y-9l 1.410-07 0.00.e00 3.77e-09 0.00e+00 0.00e+OO O.OOe+OO 7.76e-05

Y-9lm 9.09e-11 0.0O0e00 3.52e-12 O.OOe+OO 0.00e+00 0.OOe+00 2.67e-10

Y-92 8.45e-0 o.00oe+00 2.47e-l1 0.OOe+00 O.OOe+OO O.OOe+00 1.48e-05

Y-93 2.686-09 0.00e+00 7.400-11 0.00.400 0.00e+00 0.Oe+00 B.50e-05

Zr-93 4.18e-08 2.34e-09 1.09e-09 0.ooe+O0 8.87e-09 O.COe+00 2.43e-06

Zr-9s 3.04e-08 9.7s5-09 6.60e-09 0.OOe+00 l.53e-08 O.00e+0O 3.09e.OS

Zr-97 1.60e-09 3.39e-10 1.55-lO 0.00e+00 5.12e-10 0.OOe+00 1.05e-04

Nb-93m 2.55e-08 8.32e-09 2.05*-09 0.00e+00 9.57e-09 0.OOe+00 3.S4e-06

Nb-95 6.22e-09 3.460-09 1.96e-09 0.ooo+00 3.42e-09 0.OOe+00 2.lOe-0S

Nb-97 5.22e-11 1.320-11 4.02e-12 0.00.+DO 1.54-ll 0.OOoe+00 4.79-08

Mo-93 0.ooe+00 7.S5e-06 2.03e-07 0.OOe+00 2.13e-06 0.00e+00 1.22e-06

MO-99 0.00+00 4.31-06 8.20e-07 0.0Oe+00 9.76e-06 0.00e+00 9.99e-06

Tc-101 2.54e-10 3.66e-10 3.59e-09 0.00+00 6.S9e-09 1.87e-10 1.l0e-21
Tc-99 1.25*-07 l.86e-07 5.02e-0o o.0o.o+0 2.34.-06 1.589-08 6.06e-o6
Tc-99m 2.47e-10 6.98e-10 8.89e-09 0.00e400 1.06e-08 3.42e-10 4.13e-07

Ru-l03 1.85e-07 0.00e+00 7.97e-08 0.00e+00 7.060-07 0.OOe+0O 2.16e-05

Ru-105 1.54e-08 0.00e+00 6.0Se-09 D.OOe+00 1.99e-07 0.OOeOO 9.42e-06
Ru-106 2.75e-06 0.OOe+00 3.48e-07 0.00e+00 5.31e-06 O.OOe+OO 1.78e-04

Rh-105 1.21e-07 8.95e-OS S.83e-08 0.00.e00 3.76e-07 0.00e+00 1.41e-OS
Pd-107 0.00e+OO 1.47e-07 9.40--09 0.00e+00 1.32e-06 0.00+00 9.1ll-07

Pd-09 0.006e+00 1.77e-07 3.99e-OS 0.00e+00 1.Ole-06 0.OOe+O0 1.96e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

ingestion Dose Conversion factors for Adult age group by nuclide.
Waterford Steam Electric station

Muclide Organ Done Conversion Factor

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ag-110m 1.60e-07 1.48*-07 8.79e-08 0.00e+00 2.91e-07 0.OOe00O 6.04e-05

Ag-211 5.81e-08 2.43e-08 1.21e-08 0.OOe+0O 7.84e-08 0.O0e+00 4.46e-05
Cd-113a O.OOe+00 3.18e-06 1.02e-07 0.00e+00 3.50e-06 0.00e+O0 2.56e-O5

_______.________________________________________.______________________________

Cd-lS. 0.006eOO 1.84e-06 5.87e-08 0.OOe+00 1.460-06 0.OOe+OO 7.74e-05
On-123 3.1le-O5 5.15e-07 7.59e-07 4.38e-07 0.00+00 0.00e+00 6.33e-05

Sn-125 8.33e-06 1.69e-07 3.78e-07 1.39e-07 0.oOe+0O 0.00e+00 1.04e-04

Sn-126 8.45e-O5 1.67e-06 2.40e-06 4.92e-07 0.00+00 0.00e+00 2.43e-05

Sb-124 2.80e-06 5.29e-09 1.11e-06 6.799-09 0.OOe+OO 2.18e-06 7.95e-05

8b-12S 1.79e-06 2.00e-09 4.26e-07 1.82e-09 0.OOe+00 1.38e-06 1.97e-OS

Sb-12S 1.15S-OC 2.34--08 4.15*-07 7.04e-09 0.00e+00 7.05e-07 9.40e-O5

Sb-127 2.5se-07 5.65e-09 9.90e-o8 3.lOe-09 0.00e+00 1.53e-07 5.90.-05

TS-125m 2.68e-06 9.71e-07 3.59e-07 8.06e-07 1.09e-05 O.OOe+O0 1.07e-05

Te-127 1.lOe-07 3.95e-08 2.3Be-08 8.15e-08 4.48e-07 0.00oe+o00 .6e-06

Te-127= 6.77e-06 2.42e-06 8.25e-07 1.73e-06 2.75e-05 0.000+00 2.27e-OS
Te-129 3.14e-0 1.18e-08 7.65e-09 2.41e-08 1.32e-07 0.OOe+00 2.37e-08

Te-129m 1.1S-05 4.29e-06 1.82e-06 3.95e-06 4.90--OS 0.004+00 5.79e-05

Te-131 1.97e-08 8.23e-09 6.22e-09 1.62e-08 8.63e-08 0.00e+O0 2.79e-09
TO-131n 1.73e-06 8.46e-07 7.05e-07 1.34e-06 8.57e-06 0.ooe+00 o .40e-05

Te-132 2.52.-06 1.63--06 1.53e-06 1.80e-06 1.57e-05 0.00+00 7.71e-0S

Te-133m 4.62e-OS 2.70a-08 2.60e-0O 3.91e-08 2.67e-07 0.OOe+O0 9.26e-09
Te-134 3.24e-08 2.12e-08 1.30e-08 2.83e-08 2.05e-07 0.00e+00 3.59e-11

1-129 3.27e-06 2.91--06 9.2le-06 7.230-03 6.04e-06 0.0Oo.00 4.44e-07
1-130 7.56e-07 2.23e-06 8.80e-07 1.89e-04 3.48e-06 0.000+00 1.92e-06
1-131 4.16e-06 5.95e-06 3.4le-06 1.95e-03 1.02e-05 0.000+00 1.57e-06

1-132 2.03e-07 5.43e-07 1.90e-07 1.90e-05 8.65e-07 0.OOe+OO 1.02e-07

1-133 1.42e-06 2.47e-06 7.53e-07 3.63e-04 4.31e-06 0.000+00 2.22e-06

1-134 1.06e-07 2.e8e-07 1.03*-07 4.99e-06 4.5Be-07 0.00e+00 2.51e-10

1-135 4.43e-07 1.16e-06 4.28c-07 7.65e-05 1.96e-06 0.00e+00 1.31e-06

Cu-134 6.22e-05 1.48e-04 1.21e-04 O.OOe+0O 4.79e-OS 1.59e-05 2.59e-06

Cs-134m 2.13e-08 4.48e-08 2.29e-OS 0.OOo+OO 2.43e-00 3.83e-09 1.58e-08

Conversion factors are in units of mrem per pCi ingented.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Doo* Conversion factors for Adult age group by nuclide.
Waterford Steam Electric station

Nuclide Organ Dose Conversion Factor.

Bone Liver T. Body Thyroid Kidney Lung GX-LLI

Co-135 1.95e-05 1.80e-05 7.99e-06 O.OOe+O0 6.8le-06 2.04e-06 4.21e-07

Cs-136 6.51e-06 2.57e-OS 1.85e-OS 0.OOe+OO 1.43e-05 1.96e-06 2.92e-06
Cs-137 7.97e-05 1.09e-04 7.14e-05 0.00+00 3.70e-05 1.23e-05 2.1le-06

Cs-131 5.520-08 1.O0*-07 S.40e-08 0.OOe+00 8.01e-08 7.9le-09 4.65e-13

CJ-139 3.41e-08 5.08e-08 1.85e-0O 0.00e+00 4.07e-08 3.70e-09 1.10e-30
Da-139 9.70a-08 6.91e-11 2.84e-09 0.O0Oe00 6.46e-11 3.92e-11 1.72e-07

BA-240 2.03e-OS 2.55.-08 1.33e-06 0.00e+00 9.67e-09 1.46e-08 4.l1e-05

Da-141 4.71e-08 3.56e-11 1.59*-09 0.000+00 3.31e-11 2.02e-11 2.22e-17

Ba-142 2.13e-08 2.19e-11 1.34e-09 0.OOe+00 1.85e-11 1.24e-11 3.00e-26
_ _ _____------..-..----_ ___-__-__-___________________________-_______________

La-140 2.50e-09 1.26e-09 3.33*-1l 0.00o+00 0.00e+00 0.OOe+O0 9.25e-05

La-141 3.19e-10 9.90e-11 1.62e-1l o.Oe+00 0.OOe*00 0.00e+00 1.18e-05

La-142 1.28e-10 5.82e-11 1.45e-11 0.O0e+00 0.00e00 O.00e+OO 4.25e-07

CO-141 9.36%-09 6.33e-09 7.19S-10 0.00e+00 2.94e-09 0.O0e+0O 2.42e-0S

Ce-143 l.65e-09 1.22e-06 1.35e-10 0.00e+00 5.37e-10 0.008e00 4.56e-OS

Ce-144 4.88e-07 2.04e-07 2.62e-08 O.OOe+00 1.21e-07 0.00+00 1.65e-04

Pr-143 9.20e-09 3.69e-09 4.56--10 0.OOe+0O 2.13e-09 0.00e+00 4.03e-05

Pr-144 3.01e-11 1.25e-11 1.53e-1 0.00oe+00 7.050-12 O.O0e+00 4.33e-10

Nd-147 6.29e-09 7.27e-09 4.35e-10 0.00e+00 4.25e-09 0.OOe+OO 3.49e-05

Pm-147 7.540-08 7.09e-09 2.87e-09 0.00e+00 1.34e.oa O.OOe+Oc 0.93e-06

Pm-148 7.17e-09 1.19o-09 5.99e-10 0.00e+00 2.25e-09 0.00e+00 9.35e-OS

Pm-148m 3.07e-08 7.95e-09 6.08e-09 0.00e+00 1.20--0 0.OOea00 6.74e-05

Pm-149 1.52e-09 2.150-10 8.78e-11 0.00e+00 4.06e-10 0.0oe+OO 4.03e-05
Pm-S15 6.97--10 1.17--10 S.91e-11 0.O0e+O0 2.09a-1O 0.00e+00 3.22e-05

Sm-15l 6.90e-08 I.19e-08 2.85e-09 0.00e+00 1.33e-08 0.00e+00 5.25e-06

8m-153 8.570-10 7.15e-10 5.22s-11 0.00e+00 2.310-10 O.OOe+00 2.55e-05

Bu-152 1.95e-07 4.44a-08 3.90e-08 0.00.400 2.75e-07 0.00e+00 2.56e-OS

Bu-154 6.15e-07 7.56e-0S 5.38e-08 0.00e+00 3.62a-07 O.OOeaOO 5.48e-05

Bu-155 9.60e-08 1.22e-08 7.87e-09 0.00e+00 5.63e-09 0.00e+00 9.60e-06

Bu-lSt - 1.37e-0O 1.06.-0 1.71e-09 0.00e+00 7.00.-09 0.00*+00 7.26e-05

Ib-160 4.70e-08 O.OOe+00 5.86e-09 0.00e+00 1.94e-08 0.00e+00 4.33e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dome Conversion factors for Adult age group by nuclide.
Waterford Steam Blectric station

Muclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LL!

no-166m 2.70e-07 8.43e-08 6.40e-08 0.OOe+O0 1.26e-07 0.00e+00 2.56e-05

1-181 9.91e-09 3.23e-09 3.46e-10 0.00+OO O.OOe+OO 0.000+00 3.68e-07

R-1E5 4.05e-07 1.35e-07 1.42e-08 0.00oe+0 0.00e+00 o.OOe+00 1.56e-05
______._______________________________________________.________________________

W-187 1.03*-07 8.61e-09 3.01e-08 O.OOe+00 0.00e+00 0.OOe+00 2.82e-0S

Pb-210 1.53e-02 4.37e-03 5.44e-04 0.OOo+00 1.23e-02 0.00e+00 2.24e-06

Bi-210 4.61e-07 3.18e-06 2.64e-07 0.OOe+OO 3.83*-OS 0.00e+00 4.75e-OS

Po-210 3.Sge-04 7.56e-04 8.59e-05 O.0Oe+00 2.52e-03 0.OOe+00 6.36e-05

Ra-223 4.97e-03 7.65e-06 9.94e-04 0.OOe+00 2.17e-04 0.00e+00 3.21e-04

Ra-224 1.61e-03 3.90e-06 3.23e-04 0.00+00 1.10e-0.4 0.OOe+OO 3.40e-04
_________..____.____________._________________._._____.__.______...____________

Ra-225 6.56*-03 7.79s-06 1.31e-03 0.O0+0OO 2.21e-04 0.00-+00 3.06e-04

Ra-226 3.02e-01 5.74e-06 2.20e-0l 0.OOe+00 1.63e-04 0.OOe+00 3.32e-04

Ra-228 1.122-01 3.12e-06 1.21e-01 0.OOe+00 8.e30-OS 0.O0e+00 5.64e-05

Ac-225 4.40e-06 6.06e-06 2.96e-07 0.OOe+00 6.90e-07 0.00-+00 4.07e-04

Ac-227 1.87e-03 2.4Se-04 1.l1e-04 O.OOe+OO e.ooe-05 0.00e+00 9.19e-05

Th-227 1.37e-O5 2.48e-07 3.95e-07 O.OOe+00 1.41e-06 0.OOe+00 5.40e-04

Th-228 4.96--04 *.40o-06 1.GO.-05 O.00O+00 4.67e-0S 0.00*400 5.63e-04

Th-229 1.36e-02 3.89e-04 2.25e-04 0.00e+00 1.899-03 0.OOe+oo 7.81e-05

Th-230 2.06e-03 1.17e-04 5.70-0-S 0.OOe+OO 5.65e-04 0.OOe+OO 6.020-05
…__.__.___________.__________________________________._________________________

Th-232 2.30e-03 1.00e-04 1.50e-06 0.OOe+00 4.82e-04 0.000e00 5.12e-05
Th-234 8.01.-0U 4.71--09 2.31e-09 0.OOe400 2.67e-0E 0.ooe+00 1.13e-04

Pa-231 4.10e-03 1.54e-04 1.59e-04 0.00e+00 8.64e-04 0.OOe,00 7.17e-05

Pa-233 S.26e-09 l.06e-09 9.12e-lO 0.OOe+00 3.99e-09 0.00-+00 1.64e-0S
U-232 4.13e-03 0.OO+e00 2.95e-04 O.Oo+00 4.47e-04 0.ooe+co 6.78e-OS

U-233 8.71e-04 0.00e+00 5.28e-OS 0.OOe+00 2.03e-04 0.00e+O 6.27e-OS
….....---____--.-...-----_.__________--.----------.--.-----..-------___________

U-234 8.36e-04 0.0Oe+00 5.17e-05 0.OOe+00 1.99n-04 0.00+00 6.14e-05
U-235 8.01e-04 0.00.eOO 4.86e-05 0.00e+00 1.87e-04 0.000e00 7.81.-OS

U-236 9.01e-04 0.00e+00 4.96e-OS 0.OOe+00 1.91e-04 0.00e+0O 5.76e-05

U-237 5.52e-08 0.00e+00 1.47e-0- 0.OOe+00 2.27e-07 0.00e+00 1.94e-05

U-238 7.67e-04 0.OOe+00 4.54e-05 0.OOe+00 1.75e-04 0.OOe+0O 5.Se-OS

Np-237 1.26e-03 8.96e-os 5.54e-OS 0.OOe+00 4.12e-04 0.OOe+OO 7.94e-05

conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCUDE (INHALATION AND INGESTION)

Ingestion Dome Conversion factors for Adult age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Done Conversion Factors

Bon0 Liver T. Body Thyroid Kidney Lung 0!-LL1

Mp-23S 1.37e-0 3.69--10 2.13e-10 0.ooe+oo 1.25e-09 0.OOe+O0 3.43e-05

Np-239 1.19e-09 1.17e-10 6.45e-1 O.OO0e+0 3.65e-10 0.00e+00 2.40e-05

Pu-238 6.30e-04 7.98e-O5 1.71e-05 0.00e+OO 7.32e-05 0.00e+OO 7.30e-05
_.__________...._________._____________________________________________________

Pu-239 7.25e-04 B.71e-OS 1.91e-OS O.0Oe+00 8.11e-05 0.00e+00 6.66a-05

Pu-240 7.24*-04 8.?0a-0S 1.91e-OS o.OOe+00 8.10e-OS 0.00e+00 6.7Be-05

PU-241 1.57e-O0 7.45e-07 3.32e-07 0.OOe+00 1.53e-06 0.OOe+00 1.4De-06

Pu-242 6.72s-04 0.39.-OS 1.84e-OS 0.00e+00 7.81*-OS 0.00e+00 6.53e-05

Pu-244 7.04e-04 9.61e-OS 2.11e-05 0.00e+00 8.95e-05 O.OOe+00 9.73e-05

Am-241 7.55e-04 7.0Se-04 5.41e-05 0.00e+00 4.07e-04 0.00.e00 7.42e-OS

Am-242m 7.61a-04 6.63e-04 5.43e-05 0.00e+00 4.05e-04 O.OOe+OO 9.34e-05

Am-243 7.540-04 6.90e-04 5.30e-OS 0.OOe+OO 3.99e-04 0.00e+00 8.70e-05
Cm-242 2.06e-05 2.19e-05 1.37e-06 O.OOe+0O 6.22e-06 0.OOe+00 7.92e-05

___________________.._______._______________________________________._..__.___.

Cm-243 5.99e-04 5.49e-04 3.75e-OS 0.OOe+00 1.75e-04 0.00e+00 7.81e-05

Om-244 4.56e-04 4.27e-04 2.87e-O5 0.00e+00 1.34e-04 O.OOe+00 7.55e-05

Cm-245 9.38e-04 8.17e-04 5.76e-OS 0.00*+00 2.69e-04 0.00e+00 7.04e-OS

Cm-246 9.30e-04 8.16e-04 5.75e-05 0.00+00 2.6Be-04 0.00e+oO 6.91e-O5

Cm-247 9.07e-04 8.04e-04 5.67e-05 0.00e+00 2.64e-04 0.000+00 9.09e-05

Cm-240 7.54e-03 6.63e-03 4.67e-04 0.00e+00 2.18e-03 0.00e+00 1.47c-03
…......--.-.--..-.--------_________---....-.---------------..-_---_____________

Cf-2S2 2.61-04 0.00s+00 6.29e-06 0.00e+00 0.00e+00 O.O0e+00 2.S8e-04

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dome Conversion factors for Teen age group by nuclide.
Waterford steam slectric station

Nucllid Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung 0I-LLI

H-3 0.OOe+OO 6.04e-08 6.04e-Oo 6.04--08 6.04*-OS 6.04e-0 6.04.-08

Be-lo 4.4B6-06 6.94e-07 1.13e-07 0.00e+00 5.30e-07 0.00o+00 2.54.-OS

C-14 4.06e-06 8.12e-07 8.12e-07 8.12e-07 8.12e-07 8.12e-07 8.12e-07

N-13 1.150-08 1.15e-08 1.lSe-08 1.15e-08 1.15e-08 l.15e-08 1.15e-08

v-ia 9.64*-07 0.00-+00 9.47e-0 0.00e+00 0.00e+00 0.00e+00 7.7se-08

Wa-22 2.34e-05 2.34e-05 2.34e-05 2.34*-OS 2.34e-05 2.34e-05 2.34e-05

NA-24 2.30e-06 2.30e-06 2.30e-06 2.300-06 2.30*-06 2.30--06 2.30e-06
P-32 2.76e-04 1.71e-OS 1.07e-05 0.00e+O 0.OOo+0 0.OOe+0O 2.32.-OS

Ca-41 1.97e-04 0.00.+00 2.13e-05 0.00e+00 0.00e+00 0.00e+00 1.95e-07

Sc-46 7.24e-09 1.41e-08 4.15e-09 0.004+00 1.35e-08 0.00e.00 4.80e-05

Cr-S5 0.00e+00 0.00e+00 3.60e-09 2.00e-09 7.89e-10 S.14e-09 6.OSe-07

Mn-54 0.00e+00 5.90e-06 1.17e-06 0.00e+00 1.76e-06 0.00O+00 1.21e-05

Hn-56 0.00o+00 2.560-07 2.8e1-0s o.ooe+00 2.00e-07 0.00e+00 1.04--05

re-ss 3.78e-06 2.68e-06 6.250-07 0.ooe+00 0.00O+00 1.70e-06 1.16e-06

Po-S9 5.87e-06 1.37e-05 5.29e-06 0.OOe+00 0.00e.00 4.32e-06 3.24e-05

Co-57 0.OOe+00 2.38e-07 3.99e-07 0.00+00 0.00+OO 0.00+00 4.44e-06

Co-S - 0.00e+00 9.72e-07 2.24.-06 0.00e+00 0.ooe+00 0.ooe+o0 1.34--05

Co-60 0.00+00 2.810-06 6.33e-06 O.OOe+00 0.00+00 0.00+00 3.66e-05

Ni-S9 1.32e-05 4.66e-06 2.24e-06 0.00e+00 0.OOe+oo o.0o0+OO 7.31e-07

Ni-63 1.77e-04 1.25e-05 6.00e-06 0.00+00 0.00e+00 0.00e+00 1.99e-06

Ni-65 7.49e-07 9.57e-08 4.360-08 0.00e+00 0.OOe+00 0.OOe+00 5.19e-06

Cu-64 0.00e+00 1.15e-07 5.41e-08 0.00e+00 2.91e-07 0.OOe+00 8.92e-06
zn-65 S.76S-OS 2.00*-05 9.33*-06 0.00.400 1.280-05 0.00e+00 8.47e-06

Zn-69 1.47e-08 2.800-08 1.96e-09 0.OOe+0O 1.93e-08 0.00e+00 5.16e-08

Zn-69m 2.400-07 5.66e-07 5.19e-08 0.00+00 3.44e-07 0.0Ce+OO 3.11e-05

8e-79 0.OOe+O0 3.73e-06 6.27e-07 0.OOe+0O 6.50e-06 0.00e+00 5.70e-07

Dr-82 0.00e+00 0.00e+00 3.04e-06 0.00e+00 0.0o0e+00 0.00.400 O.O0o.00

Br-83 0.00e+00 0.OOe+00 5.74e-08 0.00e+O O.OOe+00 0.OOe+00 0.00e+OO

Br-84 0.00+00 0.00+00 7.22e-09 0.OOe+OO 0.00e+00 0.OOe+00 0.000+00

Br-85 0.OOe+00 0.OOe+OO 3.05e-09 0.00e+00 0.OOe+00 0.00e+00 0.00e+00

Conversion factors are In units of larem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

ingestion Dome Conversion factors for Teen age group by nuclide.
Waterford Steam Ilectric Station

Nuclide Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLl

Rb-86 0.000+00 2.98e-05 1.40e-05 0.00e+00 0.00e+00 0.00.400 4.41e-06
Rb-87 0.ooe+00 1.75e-05 6.11e-06 O.OOe+00 0.000,00 0.OOe+OO 6.1le-07

Rb-88 0.00e+00 .S2e-08 4.54e-O 0.00o+00 0.OOe+00 0.OOe+O0 7.30e-15

Rb-99 0.00e+00 S.SOe-08 3.890-08 0.00e+00 0.OOe+OO 0.OOe+00 8.43e-17

8r-B9 4.40e-04 0.OOe+00 1.26e-05 O.OOoe+0 0.00e+0O 0.OOeO00 5.24e-05
Sr-90 2.02e-02 0.00e+00 2.04e-04 0.00*+00 0.00e000 0.00o+00 2.33e-04

Sr-91 8.07s-06 0.00e+00 3.2le-07 o.ooe+00 0.OOe+OD 0.00,+00 3.66e-OS
Sr-92 3.0So-06 0.OOe+00 1.30e-07 0.OOe+00 0.ooe+00 0.ooe+00 7.77e-05

Y-90 1.37e-08 0.OOe+00 3.69e-10 0.Oe+00 0.00e+00 O.00e+00 1.13e-04

Y-9l 2.0le-07- 0.00*+00 5.39e-09 0.00e+00 0.000+00 0.00+00 s.24e-05

Y-91m 1.290-10 0.OOe+00 4.93e-12 0.0Oe+00 0.OOe+00 0.00e+00 6.09e-09
Y-92 1.21e-09 O.OOe+00 3.50e-11 0.00e+00 0.00e+00 0.00+00 3.32e-05

Y-93 3.03e-O9 0.00+O00 1.05e-lO 0.OO.+00 0.OOe+00 0.00e+00 1.17e-04
Zr-93 5.53e-08 2.73e-09 1.49e-09 0.000.00 *9.65e-09 0.OOe+00 2.58e-06

Zr-95 4.12e-08 1.30e-08 8.94e-09 0.000e00 l.91e-08 0.00e+00 3.00e-05

Zr-97 2.37e-09 4.690-10 2.16e-10 0.00e+00 7.lle-10 0.00e+00 1.27e-04

10-93m 3.44e-OS 1.13e-08 2.83e-09 0.00e+00 1.32e-08 0.OOe.00 4.07e-06

Nb-95 8.22e-09 4.56e-09 2.51e-0U O.o0e000 4.42e-09 0.00e+00 1.95e-05

Nb-97 7.37e-11 1.83e-11 6.6Be-12 0.00e+00 2.14e-11 0.00e+00 4.37e-07

Mo-93 0.00e+00 1.06e-OS 2.90e-07 0.00e+00 3.04e-06 0.00e+00 1.29e-06
No-99 0.00e+00 6.03e-06 1.lSe-06 0.00+00 1.39e-05 O.OOe+00 1.08e-05

TO-lOl 3.60e-10 5.12*-10 5.03e-09 0.00e+00 9.26e-09 3.12e-10 8.75e-17

Tc-99 1.79e-07 2.63e-07 7.17e-08 0.00e+00 3.34e-06 2.72e-08 6.44e-06

Tc-99m 3.32e-10 9.26e-10 1.20e-08 0.OOe+00 1.38e-08 5.14e-lO 6.08e-07

Ru-103 2.55e-07 0.000+00 1.09--07 0.000.100 8.9s0-07 0.00a+00 2.13*-05

Ru-lOS 2.le-oS 0.00e+00 9.46e-09 0.00e+00 2.750-07 0.00e+O00 1.76.-OS
Ru-106 3.920-06 0.000+00 4.940-07 0.00*+00 7.56e-06 O.ooe0OO 1.88e-04

Rh-loS 1.73e-07 1.25e-07 8.20e-08 0.00+00 5.31e-07 0.OOe+00 1.59e-05

Pd-107 0.OOe+00 2.08e-07 1.34C-08 0.006+00 1.88e-06 0.OOe+00 9.66e-07

Pd-109 0.OOe+00 2.51e-07 5.70e-08 0.00e+00 1.45e-06 0.OOe+O0 2.53e-OS

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Done Conversion factors for Teen age group by nuclide.

Waterford Steam Electric station

Ruclide Organ Dose Conversion Factor.

Done Lver T. Body Thyroid Kidney Lung OI-LLI

Ag-110m 2.05o-07 1.94e-07 1.18e-07 0.00e+00 3.70e-07 0.00e+00 5.45e-05

Ag-ill 8.29e-0B 3.44e-08 1.73e-08 0.00e+00 1.12e-07 0.00e+00 4.800-0S

Cd-1130 0.006+00 4.51e-06 1.45e-07 0.ooe+0o 4.99e-06 0.00e+00 2.71.-05
_..____________________________________________.___________________________.___

Cd-115m 0.00e+00 2.60e-06 8.39e-08 0.00e+00 2.0e-06 0.00e+00 8.23e-05

8n-123 4.44e-05 7.29e-07 1.Oe-06 5.84e-07 0.00e+00 0.00e+00 6.716-05

Sn-125 1.19e-05 2.37O-07 5.37e-07 l.e6e-07 0.00e+00 0.00e+00 1.12e-04
____..,..._________________________,_.___._________,.________..________________

Sn-126 1.16e-04 2.16e-06 3.30e-06 5.69O-07 0.00e+00 0.00e+00 2.5S9-05

Sb-124 3.87e-06 7.13e-08 1.51e-06 B.78e-09 0.00e+00 3.38e-06 7.80e-05

Sb-125 2.49e-06 2.71O-08 5.80e-07 2.37e-09 0.00e+00 2.1Ee-06 1.93e-O0

ab-126 1.59"-06 3.25*-0 5.71*-07 8.99e-09 0.00e+00 1.14e-06 9.41e-05

Sb-127 3.63e-07 7.760-09 1.37e-07 4.0Be-09 0.00e+00 2.47e-07 6.16e-05

TO-125m 3.83e-06 1.38e-06 5.12e-07 1.07e-06 0.00e+00 O.OOe+0O 1.13e-05
_________________________-_.__________________________________-_-______________

Te-127 1.5e-07 5.60e-08 3.40e-08 1.09e-07 6.40e-07 0.006+00 1.22e-05

Te-127m 9.67e-06 3.43e-06 1.15c-06 2.30e-06 3.92e-05 0.00e+00 2.41e-05

Te-129 4.48e-0B 1.67e-08 1.09e-08 3.20e-08 2.U8e-07 0.00e+00 2.4Se-07
-- _-------------------------------------_---_-_.----------___--_____.__________

Te-129m 1.63e-05 6.05--06 2.S99-06 S.26--06 6.02e-OS 0.00-+00 6.12--05

Te-131 2.79e-0 1.15e-08 8.72e-09 2.15e-08 1.22e-07 0.00e+00 2.29e-09

Te-131m 2.44e-06 1.17e-06 9.76e-07 1.76e-06 1.22e-05 0.00e+00 9.39e-05
.... ___________________________________..____________________-_________________

Te-132 3.49e-06 2.21e-06 2.08e-06 2.33e-06 2.12e-05 0.00e+00 7.00e-05

To-133m 6.44e-08 3.66e-08 3.56e-08 5.1le-08 3.62e-07 0.00ee00 1.48e-07

TS-134 4.47--08 2.870-09 3.00e-08 3.67e-08 2.74e-07 0.00e.00 1.66e-09
____________________...._______________________________-_______________________

1-129 4.66--06 3.920-06 6.54-06 4.77e-03 7.01e-06 0.00e+00 4.570-07

1-130 1.03e-06 2.90e-06 1.19e-06 2.43e-04 4.59e-06 0.00e+00 2.29e-06

1-131 5.85e-06 8.19e-06 4.40e-06 2.39e-03 1.41e-05 0.00ei00 1.62e-06
_____________________________________.__._____...__________________._....___.__

1-132 2.79e-07 7.30e-07 2.62e-07 2.46e-05 1.15e-06 0.00e+00 3.18e-07

1-133 2.01e-06 3.41e-06 1.04e-06 4.76e-04 5.98e-06 0.00e+00 2.58e-06

1-134 1.46e-07 3.87e-07 1.39e-07 6.45e-06 6.10e-07 0.00e+00 5.10e-09

1-135 6.10e-07 1.57e-06 5.82e-07 1.01e-04 2.48e-06 0.00e+00 1.74e-06

Co-134 B.37e-05 1.97e-04 9.14e-05 0.00e+00 6.26e-05 2.39e-05 2.45e-06

Cs-134m 2.94e-08 6.09e-08 3.13e-08 0.00e+00 3.39e-O5 5.95e-09 4.05e-08

Conversion-factors are in Units of mrom per pCi ingested.
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I
DOSE CONVERSION FACTORS ALL AGE GROUPS

BY NUCLIDE (INHALATION AND INGESTION)

ingeution Dose Conversion factors for Teen age group by nuclide.
Waterford Bteam Blectric Station

Nucllde Organ Dome Converaion Factors

Bone Liver T. Body Thyroid Kidney Lung OI-LLZ

Cs-135 2.78e-OS 2.55--OS 5.96e-06 0.OOe+OO 9.73e-06 3.52e-06 4.46e-07

CJ-136 8.59e-06 3.38e-05 2.27.-OS O.OOe+O0 1.84e-OS 2.90e-06 2.72e-06

CJ-137 1.12e-04 1.49e-04 5.19e-05 0.00+00 5.07e-05 1.97e-05 2.12e-06
--------- _----------------_-----_--------_---__----_-_-----__----.--------_-___

Ca-138 7.76&-0o 1.49a-07 7.45e-08 0.00e+00 1.10.-07 1.28e-OS 6.76e-11

Cs-139 4.S7e-0S 7.17e-08 2.63e-OS O.OOe+0O 5.79e-08 6.34e-09 3.33e-23

Ba-139 1.39e-07 9.78e-11 4.05e-09 0.OOe+O0 9.22.-ll 6.74e-11 1.24e-06
________________..____.._______._________ ________,_________________-_.-_______

Da-140 2.84e-05 3.48e-OS 1.83--06 o.O0e+00 1.18e-OB 2.34e-08 4.38e-05
Ra-141 6.71e-08 5.Ole-l1 2.24e-09 0.OOeOO 4.65.-il 3.43e-ll 1.43e-123

Da-142 2.99e-0- 2.99e-11 1.84e-09 O.OOe+O0 2.53e-11 1.99e-11 9.18e-20
____._.______________________________________________._________________________

La-140 3.490-09 1.71.-09 4.SSe-1O 0.00+00 0.OOe+00 0.00e+00 9.82e-0S

La-141 4.55e-10 1.40e-10 2.31e-11 0.OOe+O0 0.ooe+oO 0.ooe+oo 2.48e-OS

La-142 1.79e-10 7.95a-l2 1.98e-11 0.000+00 0.OOe+OO O.00e+OO 2.42.-06
______________________._______.________________________________________________

Ce-141 1.33e-08 B.8.e-09 1.02e-09 O.OOe+O0 4.18e-09 0.00e00 2.54e-05

CO-143 2.32o-09 1.71--06 1.91e-10 0.00-+00 7.67e-10 0.OOe+OO 5.14e-05

Ce-144 6.96e-07 2.880-07 3.74e-08 0.OOe+OO 1.72e-07 0.00+00 1.75-04

Pr-143 1.31e-0 5.23*-09 6.52*-20 0.00-400 3.04e-09 0.OO0e+0 4.31e-05

Pr-144 4.30e-11 1.76e-11 2.1Se-12 O.OOe+OO l.Ole-11 0.00e+00 4.74e-14

Nd-147 9.38e-09 1.02e-08 6.11e-10 O.OOe+OO 5.99e-09 O.OOe+0O 3.6Be-05

PM-147 1.05e-07 9.96e-09 4.06e-09 O.OOe+00 1.90e-08 0.00e+00 9.47e-06

PM-148 1.02.-08 1.66.-09 8.36.-10 0.00e+00 3.00e-09 0.0Oe+OO 9.90e-OS

Pm-148m 4.140-08 1.05e-08 6.21e-09 O.OOe+0O 1.593-0 O.0Oe+O0 6.61e-OS

PM-149 2.17e-OS 3.050-10 1.25e-10 0.00e+00 s.8e1-lo 0.00e+00 4.49e-05
Pm-lSl 9.87e-10 1.63e-10 8.25c-11 0.00+OO 2.93e-10 O.00,e0O 3.66e-os

Sm-1s1 8.73e-08 1.68e-08 3.94e-09 0.OOe+OO 1.84e-08 0.00+00 $.700-06

Sm-153 1.22e-09 1.Ole-09 7.43e-11 O.OOe+OO 3.30e-10 O.00e+O0 2.85e-05
Su-1S2 2.45e-07 S.90.-08 5.20e-08 0.00*+00 2.74e-07 0.000e00 2.17e-05
Eu-154 7.91e-07 1.02*-07 7.19e-08 0.00e+0O 4.56e-07 0.00e+00 5.39e-05

…___________-----....-----------------...--___________.________________________

Eu-155 1.74e-07 1.68e-08 1.04e-08 0.00e+00 6.57e-08 0.ooe+00 9.63e-05
EU-156 1.920-08 1.44e-08 2.35e-09 0.OOe+OO 9.69e-09 0.00e+00 7.36.-05

Tb-160 6.47e-0 0.00e+OO B.07e-09 0.O0e+00 2.56.-08 O.0Oe+00 4.19e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

ingestion Dose Conversion factors for Teen age group by nuclidc.
Waterford Steam Blectric Station

Nuclide Organ Dome Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GX-LL!

NO-1660 3.57e-07 1.10e-07 7.96e-08 0.00e+00 1.61e-07 0.00e+00 2.71e-OS
W-181 1.42e-08 4.500-09 4.79e-10 0.00e+00 0.00e+00 0.00e+00 3.90e-07
W-135 5.796-07 1.sle-07 2.020-08 0.O0etO0 0.00e.00 0.00e+00 1.65a-O5

W-187 1.46e-07 1.19e-07 4.17e-08 0.00e+00 0.00e+00 0.00e+00 3.22e-OS
Pb-210 l.Ble-02 5.44e-03 7.Ole-04 0.00e+00 1.72e-02 0.o0e+00 2.37e-06
B1-210 6.59s-07 4.51e-06 3.77e-07 0.00e+00 5.480-0s 0.00e+00 S.25.-OS

Po-210 5.09e-04 1.07e-03 1.23e-04 0.00e+00 3.60e-03 0.ooe+00 6.75e-05
RA-223 7.11e-03 1.05e-05 1.42e-03 0.00e+00 3.10e-04 0.00e00 3.43--04
Ra-224 2.31e-03 5.52e-06 4.61e-04 0.OO0e+0 1.SB--04 0.00e.00 3.71e-04

Ra-225 9.37e-03 1.lOo-0S 1.97e-03 0.00e+00 3.15e-04 0.00e+00 3.27e-04
Ra-226 3.22e-01 8.13e-06 2.39e-01 0.00e+00 2.32e-04 0.00e+00 3.52e-04
RA-228 1.317-01 4.41e-06 1.51e-01 0.00e+00 1.26e-04 0.00e*00 5.98e-05

AC-225 6.29e-06 8.59c-06 4.22e-07 0.00e+00 9.85o-07 0.00e+00 4.36e-04
Ac-227 2.05e-03 3.03e-04 1.22c-04 O.OOe*00 8.Ble-05 0.00e+00 8.68e-05
Th-227 1.96C-OS 3.52e-07 5.65e-07 o.ooe4oo 2.01e-06 0.00e*00 5.75e-04

Th-227 6.soe-04 1.14e-05 2.30e-05 O.00eO00 6.41e-05 0.00e+00 S.97--04
Th-229 1.43C-02 4.11e-04 2.37e-04 0.00.400 1.99e-03 0.00a+00 8.2Be-05

Th-230 2.16e-03 1.23e-04 6.00e-OS 0.00e+00 5.99e-04 O.OOe+00 6.38e-05

Th-232 2.42c-03 1.05e-04 1.63e-06 0.00e+00 5.1le-04 0.ooe+0o 5.43e-0S

Th-234 1.14e-07 6.68e-09 3.31e-09 0.00e+00 3.81e-08 0.00.+00 1.21e-04
Pa-231 4.31e-03 1.62e-04 1.68e-04 0.000+00 9.10e-04 0.00e+00 7.60e-05

_______________--______________....______________._________________..__________

Pa-233 7.33e-09 1.41.-09 1.26--09 0.00-+00 5.32--09 0.00e+00 2.61*-05
U-232 5.890-03 0.00e+00 4.21e-04 0.00*+00 6.3eo-04 0.00e+00 7.19e-05
U-233 1.24e-03 0.00e+00 7.54e-05 0.00e+00 2.90e-04 0.00e+00 6.65e-05

U-234 1.19e-03 0.00e+00 7.39O-05 0.00e+00 2.85e-04 0.00e+00 6.Sle-05
U-235 1.14c-03 0.00e+00 6.94e-05 0.00e40D 2.67e-04 0.00e+00 8.28e-05
U-236 1.14e-03 0.00e*00 7.09e-05 0.00e+00 2.73e-04 0.00e+00 6.lle-OS

U-237 7.19e-OS 0.00*+00 2.10.-OS 0.00e+00 3.24e-07 O.00e+00 2.09s-os
U-230 1.09e-03 0.00e+00 6.49e-O5 0.00-.0o 2.SOe-04 0.006e00 5.93e-DS

Np-237 1.33C-03 9.55c-O S.S5e-05 0.00e+00 4.33e-04 0.00e+00 8.41e-OS

Conversion factors ore in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Teen age group by nuclide.
Waterford Steam Electric Station

wuclide Organ Dose Converioan Factors

Bone Liver T. Body Thyroid Kidney Lung OI-LLI

Np-239 1.95--08 5.22e-10 3.04e-10 0.00e+00 1.79e-09 O.OOe+00 3.83e-05
Xp-239 1.76e-09 1.66e-10 9.22e-11 O.ooe+00 5.21e-10 o.ooe+00 2.67e-05
Pu-238 6.70e-04 8.58e-05 1.82e-05 0.00e+00 7.80e-05 0.00*,00 7.73e-05

__._________________..._____________.__________________________________________

Pu-239 7.6Se-04 9.29e-05 2.01e-OS 0.OOe+00 8.57e-OS 0.00,s00 7.06e-05

Pu-240 7.64e-04 9.27.-05 2.01e-0S 0.OOe+00 8.560-OS 0.00e+00 7.19e-05
Pu-241 1.75.-OS 8.40e-07 3.690-07 O.oOe400 1.71e-06 0.00*+00 1.48e-06

________________________.______________________________________________________

PU-242 7.09e-04 8.94e-OS 1.94e-OS 0.00e+00 8.25o-OS 0.OOe.00 6.92e-05
Pu-244 6.260-04 1.02e-04 2.22e-05 O.OOe+OO 9.4Se-0S 0.00eO0 1.03e-04

Am-241 7.98e-04 7.53e-04 5.75e-05 0.OOe+00 4.31e-04 0.OOe+00 7.87e-05
__.-________________________________________________________.,__________.______

Am-242m 8.07e-04 7.11e-04 5.80e-05 0.ooo+00 4.30e-04 0.OOe+0O 9.90e-OS

Am-243 7.96e-04 7.35e-04 5.620-OS 0.00e+00 4.22e-04 0.OOe+00 9.23e-05
Cn-242 2.94e-OS 3.10e-05 1.95e.06 0.00e+OO 8.89e-06 0.00e+00 8.40.-05

Cm-242 6.SOe-04 6.03e-04 4.09e-05 0.00e+00 1.91e-04 0.00e.00 S.28e-OS

CM-244 5.04e-04 4.77e-04 3.19e-05 0.00e+00 1.49e-04 0.00e+00 8.00e-OS
Cin-245 9.900-04 8.71e-04 6.10e-05 0.00e+O0 2.ESe-04 0.00e+OO 7.46e-05

Cm-246 9.92e-04 8.70e-04 6.09e-OS 0.ooe+00 2.84e-04 0.00e+00 7.33e-05

CO-247 9.57e-04 B.57e-04 6.00e-05 0.OOe+00 2.80e-04 0.00e+00 9.63e-05
Cm-248 7.95e-03 7.06e-03 4.95e-04 0.OOe+00 2.31e-03 0.OOe+00 1.55e-03

Cf-252 3.47e-04 0.00.e00 5.37e-06 0.OOe+00 0.00e+O0 0.00e+00 3.05e-04

Conversion factor. are in umits of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Doze Conversion factors for Child age group by nuclide.
Waterford Steam Xlectric Station

Nuclide Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung OI-LLI

H-3 0.OOe+OO 1.16e-07 1.16e-07 1.16e-07 1.16e-07 1.16e-07 1.16e-07

se-10 1.35e-OS 1.57e-O6 3.39e-07 0.00e+00 1.11e-06 0.00+00 2.75--OS

C-14 1.2l.-OS 2.42--06 2.42e-06 2.42e-06 2.42e-06 2.42e-06 2.42e-06
_ ,____________________-_._-__.____._____________________.__ ___-__-.---_____ ._

f-13 3.10e-OS 3.10e-08 3.10e-08 3.10e-08 3.10e-08 3.10e-08 3.10e-08
1-18 2.49e-06 0.OO0e+0 2.47e-07 0.00c+00 0.00O+00 0.00,+00 6.74e-07

Ha-22 5.08e-05 5.s8e-os 5.98e-05 5..8e-05 5.88e-05 S.88e-OS 5.88e-05

Na-24 5.80e-06 5.80e-06 5.80e-06 5.80e-06 5.80e-O6 5.8Oe-06 5.90e-O0

P-32 8.25e-04 3.e6e-05 3.18e-OS O.OO0e+0 0.OOe+00 0.00e+00 2.28e-05

Ca-41 3.470-04 0.00+00 3.79e-Os 0.00e+00 0.00e+00 0.00e+oo 1.90e-07

Sc-46 1.97e-OB 2.70e-08 1.04e-08 0.00e+00 2.39e-0o 0.00e+00 3.95e-05

Cr-51 O.Oe+00 0.OOe0+O 8.90e-09 4.94e-09 1.35e-09 9.02e-09 4.72e-07
Im-54 O.00+OO 1.07--OS 2.9S5.-06 o.00.+0 3.00e-06 0.00oe+00 .98e-06

"n-56 0.000+e0 3.34e-07 7.54.-OS 0.OOe+00 4.Oe-07 o.Ooe+OO 4.84e-05

Pe-55 1.15e-OS 6.10e-06 1.89e-06 0.00e+00 0.00e+00 3.45e-06 1.13e-06

Pe-S9 1.65e-05 2.67--05 1.33e-OS 0.00e+00 0.00e+00 7.74e-06 2.78e-05

Co-57 0.00+00 4.93e-07 9.98e-07 0.OOe+OO 0.00e+00 0.00a+00 4.04e-06

Co-S8 0.OOe+00 1.80e-06 5.51e-06 0.00e+00 0.00e+00 0.00e+00 1.05e-05

Co-60 0.00e+o00 .29e-O6 1.56e-05 0.oOe+00 0.00*+00 0.00*400 2.93e-05

Ni-59 4.02e-05 1.07e-05 6.82e-06 0.00e+00 o.ooe+00 0.00e+00 7.10e-07
Ni-63 5.38e-04 2.88e-05 1.83.-05 0.00e+00 0.00e+00 0.00e+00 1.94e-06

Ni-65 2.22e-06 2.09e-07 1.22e-07 0.00e+00 0.00e+00 0.00e+00 2.56e-05

Cu-64 0.00e+00 2.45e-07 1.48e-07 0.oOe+Oo 5.92e-07 0.000e00 l.lSe-OS
Zn-65 1.37e-OS 3.65e-05 2.27e-05 0.00e+Oo 2.30e-OS 0.00e+00 6.41e-06
Zn-69 4.38e-08 6.33e-08 5.85e--o 0.00e+00 3.84e-0S 0.00e+00 3.99e-06

Zn-69M 7.10e-07 1.21e-06 1.43e-07 O.OOe+0O 7.03e-07 0.00e+00 3.94e-05
S--79 0.OO+.00 8.43e-06 1.87e-06 0.OOe+00 1.37e-05 0.00e+00 5.53e-07

Br-82 O.OOe+00 0.OOe+OO 7.55e-06 0.OOe+00 0.00e+00 0.00+00 0.00e+00

Br-83 0.OOe+O0 0.00e+00 1.71e-07 0.00e+00 0.00e+00 0.00+00 O.00e+00

Br-84 0.00e+00 0.00e+00 1.98e-07 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Br-8S 0.00e+00 .00e+00 9.12e-09 0.00e+00 0.000400 0.00e+00 O.00e+OO

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCUDE (INHALATION AND INGESTION)

Ingestion Dcse Conversion factors for child age group by nuclide.
Waterford steam Electric Station

Rftclide organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung O!-LLI

-.6 0o.+00 6.70*-05 4.12e-05 o.ooe+00 0.00e+00 0.OOe+0O 4.31e-06
lb-87 0.OOe+DO 3.95e-0S 1.83e-OS 0.OOe+OO 0.00a+00 0.0Oe+00 5.92e-07
Rb-83 O.00e+O0 1.90e-07 1.32e-07 0.O0e+OO 0.00e+00 0.OOe+00 9.32e-09

Rb-89 0.ooe+oo 1.17e-07 1.04e-07 0.OOO+00 0.OOe+00 0.OO0e+0 1.02e-09

Br-09 1.32e-03 0.000+00 3.77e-OS 0.ooe+00 0.00o+00 0.00e+00 S.11e-05
8r-90 2.56e-02 0.ooeo00 5.lse-04 O.00e00 0.00e+00 0.OOe+OO 2.29e-04

Br-9i 2.40e-OS 0.OOe00 9.06e-07 O.00e+00 0.00e400 0.OOe+00 5.30.-OS
8r-92 9.03e-06 0.00e+00 3.62e-07 0.00+00 0.O0e+00 0.00e+00 1.71e-04
Y-90 4.11a-08 o.ooe+00 1.10e-09 0.00e+00 o.ooe+00 0.00e+00 1.17e-04

Y-91 6.02e-07 0.00+00 1.61e-08 0.00e+0o 0.00+00 0.00e+00 8.02e-05
Y-9lm 3.82e-10 0.00e+00 1.39e-11 O.O0e+00 0.00e+00 0.OOe+O0 7.48e-07
Y-92 3.60e-09 0.Ooe+00 1.03e-10 0.00e+00 0.00e+00 0.OOe+00 1.04e-04

___-_________------_--____________-________________-__-----..----...-.-----____

Y-93 1.14e-08 0.00e+00 3.13e-10 0.00e+00 0.00e+00 0.00.+00 1.70e-04

Zr-93 1.67e-07 6.25e-O9 4.45e-09 0.00e+OO 2.42e-OS 0.00e+00 2.37e-06
Zr-95 1.16e-07 2.5se-08 2.27e-08 0.00e+00 3.65e-OS 0.OOe+O0 2.66e-OS

…_____-_- ________ __-_________ -____ ________ ________ -__-____ _________ -____ _

Zr-97 6.936-OS 1.0l-09 5.96e-10 0.oOe+00 1.45--09 0.000+00 1.53e-04
Nb-93m 1.05e-07 2.62e-08 8.61e-09 0.00e+OO 2.83e-OS 0.OOe+00 3.95e-06
Nb-95 2.25e-08 9.76e-09 6.26e-09 0.OOe+00 8.23e-09 0.00e+00 1.62e-03

Nb-97 2.17e-10 3.92e-11 1.83e-11 0.00e+00 4.35e-11 0.00*+00 1.21e-OS
Mo-93 0.00e+00 2.41e-05 8.65e-07 0.OOe+00 6.35e-06 0.00e+00 1.22e-06
Mo-99 0.OOe+00 1.33e-05 3.29e-06 0.O0e+00 2.84e-05 0.OOe+00 l.lOe-05

Tc-101 1.07e-09 1.12e-09 1.42e-08 0.OOo+00 1.91e-OS 5.92e-10 3.56e-09
Tc-99 5.35e-07 S.960-07 2.14e-07 0.00.+00 7.02e-06 5.27e-0o 6.25e-06
TC-9fm 9.23e-10 1.81e-09 3.00e-08 0.004+00 2.63e-OS 9.19e-10 1.03--06

Ru-103 7.31e-07 0.Ooe+00 2.81e-07 0.ooe+00 1.84e-06 O.OOe+00 l.E9e-OS

Ru-lOS 6.45e-08 0.OOe+00 2.34e-08 0.OOe+O0 5.67e-07 0.00e+00 4.21e-05
Ru-106 1.17.-05 0.Ooe+0O 1.46e-06 0.00e+00 1.S8e-05 O.OOe+00 1.829-04

Rh-105 5.14e-07 2.76e-07 2.36e-07 0.00e+00 1.l0e-06 O.OOe+0O 1.71e-05
Pd-107 o.oou000 4.72e-07 4.01.-08 0.00.00 3.95.-0C 0.oos+00 9.37&-07
Pd-109 O.00s+00 5.67e-07 1.70e-07 0.00e+00 3.04e-06 0.00e,00 3.35e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INKALATION AND INGESTION)

ingestion Dome Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Puclide organ Dose conversion Factors

Bone Liver T. Body Thyroid Kidney Lung OI-LLI

Aq-1l0m 5.39e-07 3.64e-07 2.91e-07 O.OOetOO 6.78e-07 0.00.400 4.33e-0s

Ag-111 2.49e-07 7.76--08 5.12e-08 O.OOe+00 2.34e-07 0.OOe+00 4.75e-OS

Cd-113m 0.004+00 1.02e-05 4.34e-07 0.OOe+00 l.OSe-OS O.00e+00 2.63e-05
_________________________,______________________.__.___.___.___._______________

Cd-12m O.OOe+OO S.89e-06 2.510-07 o.00e+Co 4.38e-06 0.00e+00 9.01e-OS

On-123 2.33e-04 1.65e-06 3.24e-06 1.75S-06 0.OO00 0.00e+00 6.52e-05
On-125 3.S5.-OS 5.3S--07 1.59e-06 5.55e-07 0.OOe+00 0.00,+00 l.l0e-04

------ _..--.---.-_--------------.------_----_--.--._-------__---------.------ _

Sn-126 3.33e-04 4.15e-06 9.46e-oC 1.14e-06 0.00e+00 0.OOe+oo 2.50e-OS
Sb-124 1.11o-05 1.44e-07 3.899-06 2.45e-08 0.OOe+00 6.16e-06 6.94e-0S

Sb-125 7.16e-06 5.52e-O8 I.Se-06 6.63e-09 0.00.e00 3.99e-06 1.71e-05

Sb-126 4.40e-06 6.73e-08 1.58e-06 2.58e-08 0.00e+00 2.10e-06 8.87e-05

Sb-127 1.06e-06 2.64e-0S 3.68e-07 1.10e-08 0.00e+00 4.60e-07 5.97e-05
To-125m 1.14e-OS 3.09e-06 1.520-06 3.20e-06 0.OOe+00 0.00e+00 1.10e-Os

.. ___.___________________________________-_______.._...._.________..___________

TS-127 4.71e-07 1.27e-07 1.01-07 3.26e-07 1.34e-06 0.00e+00 1.84e-05
To-127m 2.89e-05 7.7Ee-06 3.43e-06 6.91--06 e.24e-os 0.00.400 2.34o-05
Te-129 1.34e-07 3.74e-08 3.l2e-08 9.56e-0 3.92e-07 O.00e+0O 8.34e-06

Te-129m 4.87e-05 1.36e-0S 7.56e-06 1.57e-05 1.43e-04 0.000+00 5.s4e-05
To-131 9.30e-08 2.53e-08 2.47e-08 6.35e-08 2.51e-07 0.OOe+00 4.36e-07
Te-131m 7.20l-06 2.49e-06 2.65e-06 5.12e-06 2.41e-05 O.00e+0 1.Ole-04

To-132 1.Ole-05 4.47e-06 5.40e-06 6.Sle-06 4.15e-05 0.006+OO 4.50e-05
Te-133m 1.87e-07 7.56e-08 9.37e-08 1.45e-07 7.198-07 0.ooe+O0 S.77e-06
Te-134 2.29e-07 5.90e-08 7.74e-08 1.02e-07 5.37e-07 0.00e+00 5.89e-07

1-129 1.39e-05 8.53e-06 7.62e-06 5.SBe-03 1.44e-05 0.00e+00 4.29e-07
1-130 2.92e-06 5.90e-06 3.04e-06 6.50e-04 8.82e-06 0.O0e+00 2.76e-06
1-131 1.72e-OS 1.73e-05 9.Q3e-06 5.729-03 2.84e-05 0.00e+00 1.54e-06

__.___.._____.______....___._________.______________________________-__________

1-132 8.00e-07 1.47e-06 6.76e-07 6.82e-05 2.2Se-06 0.00e+00 1.73e-06
1-133 5.92e-06 7.32e-06 2.77e-06 1.36e-03 1.22e-05 0.OOe+O0 2.95e-06
1-134 4.19e-07 7.78e-07 3.59e-07 1.79e-05 1.19e-06 Q.ooe+00 5.16e-07

1-135 1.75e-06 3.15e-06 1.49e-06 2.79e-04 4.83e-06 0.00e+00 2.40e-06
Cm-134 2.34s-04 3.84e-04 8.10e-OS 0.OOe+00 1.19e-04 4.27e-05 2.07e-06
Cs-134m 8.44e-08 1.25e-07 8.16e-08 0.004O0o 6.59e-0O 1.09e-0 1.5Se-07

Conversion factors are in units of arem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

ingestion Dose Conversion factors for Child age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

Done Liver T. Body Thyroid Kidney Lung GI-LL1

Ca-135 8.30e-05 5.78e-05 5.93--06 0.O00+OO 2.04e-05 6.81e-06 4.33e-07
Cs-L36 2.35e-0S 6.46e-05 4.18e-05 O.OOo+00 3.44e-05 5.13e-06 2.27e-06

Cs-137 3.27e-04 3.13e-04 4.62e-03 O.OOe+OO 1.02e-04 3.67e-05 1.96e-06
___.____.._______._______ _____--_-_____..__ __ .. _,.__________________ _____ _

Cs-138 2.28e-07 3.17e-07 2.01e-07 0.00e+00 2.23e-07 2.40e-08 1.460-07
Cs-139 1.45e-07 1.61e-07 7.74C-08 0.00+00 1.21e-07 1.22e-08 1.45e-11
35-139 4.14e-07 2.21e-10 1.20e-08 0.00e+00 1.93e-10 1.30e-10 2.39e-05

Ba-140 8.31e-05 7.28.-08 4.S5e-06 0.00e+00 2.37e-08 4.34e-06 4.21--OS
Da-141 2.00e-07 1.12e-10 6.51e-09 O.OOe+00 9.69e-11 6.58e-10 1.14e-07

Ba-142 9.74e-OS 6.29e-11 4.88e-09 0.ooe+0O 5.09e-11 3.70e-11 1.14e-09
___ _ _____ _____________.__.._.._--_.___..__________.___.-____-___-_____ .- __,

La-140 1.01e-08 3.53e-09 1.19e-09 0.OOe+O0 0.00e+00 0.00e+00 9.84e-OS

La-141 1.36e-09 3.17e-10 6.85e-l1 O.O00O 0.00e+00 0.00+00 7.05e-OS

La-142 5.24e-10 1.67e-10 5.23e-11 0.OOe+00 0.OOe+00 0.00e+00 3.31e-05

Ce-141 3.97e-08 2.98e-00 2.94e-09 0.OOeOO 8.680-09 0.00e+00 2.47&-05

Ce-143 6.99e-OS 3.79e-06 5.49e-10 0.00+00 1.59e-09 0.00e+00 5.55e-05

Ce-144 2.098-06 6.52e-07 l.lle-07 0.00e+OO 3.61e-07 0.00e+00 1.70e-04

Pr-143 3.93e-08 1.18e-08 1.95e-09 0.00e+00 6.39e-09 0.00e+00 4.24e-05

Pr-144 1.29.-20 3.99e-12 6.49e-12 0.00*.00 2.11*-1l 0.00.e+00 .59e-08

Nd-147 2.79e-08 2.26e-08 1.75e-09 0.00e.00 1.24e-08 0.00e+00 3.58e-05

P-147 3.18e-07 2.27e-08 1.22e-08 O.OOe+00 4.01e-08 0.OOe+0O 9.19e-06
Pa-148 3.02e-08 3.63e-09 2.35e-09 0.00e+00 6.17e-09 0.00e+OD 9.70e-OS
PM-148m 1.030-07 2.05e-08 2.05.-08 0.00+00 3.04e-08 0.00e+00 5.78e-OS

Pm-149 6.49e-09 6.90e-10 3.74e-10 0.OOe+00 1.22e-09 0.OOe+0O 4.71e-05
Pm-1S1 2.92e-09 3.S5e-10 2.31e-10 0.000e00 6.02e-lO O.OOe+00 4.03e-05
SM-151 2.56e-07 3.81.-08 1.20e-08 O.OOe*0O 3.94e-08 0.OOe+00 5.53e-06

Sm-1S3 3.65e-09 2.27e-09 2.19e-10 0.00e+00 6.91e-10 0.006e00 3.02e-05
Bu-152 6.15e-07 1.120-07 1.33e-07 0.OOeaO0 4.73e-07 0.OOe+00 1.84e-05
Zu-134 2.30*-06 2.07e-07 1.309-07 0.00&+00 9.09e-07 0.00e+00 4.810-OS

Eu-155 4.82e-07 3.47e-08 2.72e-08 0.OOe+0O 1.30e-07 0.00e+OO 8.69e-05
gu-156 5.62e-08 3.Oe-08 6.23e-09 0.00e+00 1.94e-08 0.0De400 6.a3e-05
Tb-160 1.66e-07 o.ooe+00 2.06e-08 0.OOe+00 4.94e-08 0.00e+00 3.68e-05

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

ingestion Dome Conv-tdion factors for Child age group by nuclide.
Materford Steam Electric Station

Suclide Organ Dose Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Ro-166m 1.0De-06 2.26e-07 1.91e-07 0.OOe+00 3.22e-07 0.OOe+OO 2.63e-05
1-181 4.23e-08 1.040-08 1.43e-09 0.OOe*00 0.oOe+O0 O.OOe+O0 3.79e-07

1-lS 1.73e-06 4.32e-07 6.05e-08 O.OOe+O0 O.OOe+OO 0.00+00 1.61e-05

W-197 4.29e-07 2.54e-07 1.14e-07 0.OOe+O0 0.00e+00 0.OOe+O0 3.570-05

Pb-210 4.75e-02 1.22e-02 2.09e-03 0.00e+00 3.67e-02 0.OOe+00 2.30e-06
31-210 1.97*-06 1.02e-OS 1.13e-06 0.00e+00 1.lSe-04 0.00e+00 5.17e-OS

Po-210 1.52e-03 2.43e-03 3.67e-04 0.OOe+00 7.56e-03 0.00e+00 6.55e-05
Ra-223 2.12e-02 2.45e-05 4.240-03 0.OO0e+0 6.50e-04 0.00*+00 3.3se-04

Ra-224 6.89e-03 1.25e-05 1.38e-03 0.00e+00 3.31e-04 0.aoe+00 3.78e-04

RA-225 2.80e-02 2.SOe-05 5.59e-03 0.00e+00 6.62e-04 0.00e+00 3.21e-04
Ra-226 S.75e-01 1.84e-OS 4.72e-01 0.OOe+OO 4.689-04 0.OOe+00 3.41e-04

Ra-228 3.8Se-01 9.99e-06 4.32e-01 0.00e+00 2.65e-04 0.Ooe+00 5.81e-05

Ac-225 1.89*-O5 1.94--05 1.26e-06 0.OOe+00 2.07e-06 0.00e+00 4.310-04
Xc-227 4.12e-03 6.63e-04 2.55e-04 O.00e+00 1.46e-04 0.00e+00 8.43e-05

Th-227 5.B50-05 7.96e-07 1.69e-06 0.00e+00 4.22e-06 0.OOe+00 5.63e-04

Th-228 2.07e-03 2.65e-OS 7.00e-05 0.OOe+00 1.38e-04 0.oo*+00 S.79e-04

Th-229 2.35e-02 5.91e-04 3.92e-04 0.00e+00 2.899-03 0.Ooe+00 0.04e-05

Th-230 3.55e-03 1.78e-04 9.910-05 0.Oe+00 8.67e-04 0.00e+00 6.19e-05

Th-232 3.96e-03 1.52--04 3.01e-06 0.OOe+00 7.41e-04 0.00e+00 5.27e-OS

Th-234 3.42e-07 1.51e-08 9.8ee-09 0.OOo+00 8.01e-08 0.OOe+00 1.18e-04
Pa-231 7.07e-03 2.34e-04 2.81e-04 0.OOe+00 1.28e-03 0.00e+00 7.37e-05

Pa-233 1.81e-08 2.82e-09 3.16e-09 0.OOe+OO 1.04.-08 0.OOe+00 1.44e-05
U-232 1.76.-02 0.000+00 1.26--03 0.OOe+00 1.34e-03 0.00e+00 6.98e-05
U-233 3.72e-03 0.ooe+00 2.25e-04 0.OOe+00 *6.10e-04 0.OOe+00 6.45.-OS

U-234 3.57a-03 0.00e+00 2.21e-04 0.OOe+00 5.989-04 0.00e+00 6.32e-05

U-235 3.42&-03 0.00e+00 2.07e-04 O.Oe+00 5.61e-04 0.00e+00 8.03e-05

U-236 3.42e-03 0.OOe+00 2.12e-04 0.OOe+00 5.73e-04 0.OO0e+0 5.92e-05

U-237 2.36e-07 0.OOe+00 6.27e-08 0.00e+00 6.81e-07 0.Ooe+00 2.09e-05
U-230 3.27e-03 0.00e+00 1.94--04 0.00*+00 5.24e-04 0.00e+00 5.66e-05

Np-237 2.23e-03 1.47e-04 9.79e-05 0.00e+00 6.OSe-04 0.OOe+OO 8.16e-05

Conversion factors are in units of mrem per pCi ingented.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion factors for Child age group by nuclide.
Waterford steam Electric Station

Ruclide Organ Dose Conversion Factors

Done Liver T. body Thyroid Xidney Lung at-LLI

Np-239 S.83e-00 1.18e-09 9.08e-10 0.O0e+00 3.76e-09 0.00e+00 4.04e-OS
np-239 5.25e-09 3.77e-10 2.65e-10 O.OOe+OO 1.09--09 0.oOe+O0 2.79e-05

Pu-238 1.19e-03 1.39e-04 3.16e-05 0.00e+00 1.15e-04 O.00e+O0 7.50e-05
________.____._.___,______.___________________________________________.________

Pu-239 1.29e-03 1.38e-04 3.31e-05 o.Ooe+O0 1.22.-04 0.00-+00 6.SSe-05

Pu-240 1.28e-03 1.432-04 3.31e-05 0.00e+0O 1.22e-04 0.OOe+0O 6.93e-05
Pu-241 3.07e-OS 1.58e-06 B.04e-07 0.00e+00 2.96e-06 0.OOe+00 1.44e-06

Pu-242 1.19e-03 1.38e-04 3.19e-05 0.00e+0O 1.17e-04 0.00-+00 6.71e-05

Pu-244 1.39e-03 l.58e-03 3.65S-05 O.OOe+0O 1.35e-04 0.OOe+00 1.OOe-04

Am-241 1.36e-03 1.17e-03 1.02e-04 O.Oe+00 6.23e-04 0.OOe+00 7.640-OS
___.._._________________.___..__._______________________________.____._________

Am-242m 1.40e-03 1.12--03 1.04--04 0.00e+00 6.30e-04 0.OOe+00 9.61c-05

Am-243 1.34e-03 1.13e-03 9.83e-05 0.00e+00 6.06c-04 0.00e+OO B.95e-05

Cm-242 8.78e-05 7.Ole-05 5.84e-06 0.OOe+O0 1.B7e-05 0.00e+00 8.16e-05

Cm-243 1.280-03 1.04e-03 6.24e-05 O.O0+OO 3.0Be-04 0.OOe+OO 8.03e-OS

Cr-244 1.Oe-03 9.74*-04 6.93e-OS 0.OOe+O0 2.54e-04 0.OOe+00 7.77e-05

CQ-245 1.67e-03 1.34e-03 1.05e-04 O.00e+OO 4.11e-04 0.00.400 7.24e-05
.. ______________________________________________..______...__.._________.______

Cu-246 1.65e-03 1.34e-03 1.OSe-04 0.Ooe+00 4.10be-04 0.00e+00 7.11e-Os

C0-247 1.61e-03 1.32e-03 1.03e-04 0.OOe+00 4.04e-04 0.OOo+00 9.35e-05

Cm-248 1.34e-02 1.09e-02 8.52e-04 0.004e+00 3.33e-03 0.OOe+00 l.5le-03

Cf-252 1.05e-03 0.OOe+00 2.54e-05 0.00e+00 0.OOe+00 0.OOe+00 2.96e-04

Conversion factors are in units
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dose Conversion f-ctor- for Znfant age group by nuclide.

Naterford Steam Electric Station

Nuclide Organ Done Conversion Factors

B;oCa Liver T. Body Thyroid Kidney Lung GX-LLI

E-3 0.00-+00 1.76e-07 1.76e-07 1.76e-07 1.76--07 1.760-07 1.76*-07

B -10 1.71e-05 2.49-Os 5.16o-07 0.00-+00 1.64e-06 O.OOe+00 2.78e-05

C-14 2.37e-05 5.06e-D6 5.06e-06 5.06e-06 5.06e-06 5.06e-06 5.06e-06

N-13 5.S5e-08 5.85e-0o 5.es--08 S.oSe-Oa 5.BSe-08 5.05e-09 5.85e-08

P-10 5.19e-06 0.OOe+00 4.43e-07 0.00e+00 0.OOo+00 0.00e+OO 1.22e-06

N -22 9.S3e-DS 9.83e-05 9.83e-05 9.83e-05 9.83e-0S 9.63e-05 9.63e-05
.__.________..____.____.._.____________...._____.______________________________

Ws-24 1.01*-05 1.0l1-05 05 1.015 1.01e-OS 1.01e-OS 1.01e-05 1.Ole-05

P-32 1.70e-03 1.00e-04 6.59e-OS 0.00e+00 O.OOe+00 0.00e+00 2.30e-05

Ca-41 3.74e-04 0.00e+00 4.08e-OS 0.00e+OO 0.OO00 0.OOe+00 1.91e-07
.__.._________._________________________________________________________.._____

Sc-46 3.75e-00 S.41e-08 1.69e-08 0.OOe+0O 3.56e-OS 0.00e+00 3.53--OS

Cr-51 0.OOe*00 0.00+00 1.41e-08 9.20e-09 2.01e-09 1.79e-08 4.11e-07

jMn-54 0.00e+0 1.99.-05 4.51--06 0.00+00 4.41e-06 0.ooe+00 7.31c-06
----- _..-.__--___-__________________--_________________________________________

Mn-56 o.OOe+OO 8.1Be-07 1.41e-07 0.ooe+00 7.03e-07 0.OOe+00 7.43e-OS

Fe-55 1.39e-OS 8.930-06 2.40e-06 0.00s400 0.00e+00 4.39e-06 1.14e-06

FP-59 3.086e-05 5.38e-05 2.12e-OS 0.00e+00 0.00+00 1.S9e-OS 2.57e-05
_______________.___._______________________________________________--__________

Co-57 O.OOe+00 1.15e-06 1.87e-06 O.OOe+00 0.OOe+00 0.00e+00 3.92e-06

Co-Se 0.OOo+00 3.60e-06 8.98e-06 O.0Oe+0o 0.00+00 0.00e+O0 8.97e-CC

Co-60 O.OOe+OO 1.08e-05 2.S5e-0S o.ooe+oo 0.00e+00 0.00+00 2.57e-oS
___________,____________________________________________________.______________

Ni-59 4.73e-OS 1.45e-05 8.17e-06 0.00oe00 O.OOe+00 0.00e+00 7.16e-07

Ni-63 6.34e-04 3.92e-05 2.20e-0S 0.00.+00 0.OOe+00 0.000e00 1.9Se-06

Ni-6S 4.70e-06 5.32e-07 2.42e-07 0.00+00 0.OOe+00 0.00e+00 4.05e-OS

Cu-64 0.OOe+00 6.09e-07 2.82e-07 0.ooe+0O 1.03e-06 0.OOe+00 1.25e-OS

Zn-6S 1.84e-05 6.31e-05 2.9le-05 0.00e+00 3.06e-05 0.00+00 5.33e-05

Zn-69 9.33e-OS 1.68e-07 1.25e-OS o.ooe+oo 6.98e-08 0.ooe+o0 1.37e-os

Zn-69M 1.SOe-06 3.06e-06 2.79o-07 0.00a00 1.24.-06 0.00e+00 4.24e-05

Se-79 0.OOe+00 2.10.-OS 3.90e-06 0.000+00 2.43e-05 0.00e+00 5.Se-07

Br-S2 0.OOe+00 0.00e+00 1.27e-05 0.ooe+00 0.00e+00 0.OOe+00 0.O0e+00
___.___.__________.._._____________________..___.____..______________________ 

_

Br-83 0.00e+00 0.00e+00 3.63e-07 0.00e+00 0.OOe+OO 0.00e+00 0.OOe+OO

Br-14 0.OOe+00 0.00e+00 3.B2e-07 0.00+00 0.00e+00 0.00e+00 0.00e+00

Br-a5 0.OOe+00 0.OOe+00 1.94e-O 0.00e+00 0.00e+00 0.00e+00 0.00e+00

Conversion factoro are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

TIgestion Doeo Conversion factors for Infant age group by nuclide.

Waterford Steam Electric Station

Muclido Organ Dome Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung GI-LLI

Rb-86 0.OOe+00 1.700-04 8.40e-05 0.OOeOo 0.Ooe+00 O.OOo+00 4.350-06
Rb-87 0.00e+00 8.88e-OS 3.52e-0S 0.00e+00 O.OOe+O0 0.OOe+O0 5.98e-07
Rb-8B 0.0De+00 4.98o-07 2.73e-07 0.OOe+OO 0.00e+00 0.ooe+00 4.95e-07

Rb-89 0.006+00 2.B6--07 1.97e-07 0.00e+00 0.OO0e+0 0.OOe+00 9.74e-08
8-Vs9 2.51e-03 0.00e+00 7.20e-O5 0.00*+00 0.00e+00 0.OOo+00 5.16e-OS
Sr-90 2.03e-02 0.00+00 5.74e-04 0.00e+00 0.00e+00 0.OOe+00 2.31e-04

________.____.___..__._________________._.______________.______._______________

Sr-9i 5.Oue-oS O.OD+00 1.81*-06 0.00e+00 0.00-+00 0.00*+00 s.92*-05
Sr-92 1.92e-05 0.00e+00 7.13o-07 O.Oe+00 0.OOe+OO 0.OOe+OO 2.07e-04
Y-90 8.69e-08 0.00e+00 2.33e-09 0.OOe+00 D.OOe+0O o.Oe+00 1.20e-04

Y-9l 1.13e-06 0.OOe+00 3.01e-00 0.00+00 0.ooe+00 0.ooe+00 8.10e-05

Y-91m 8.10e-10 0.00e+00 2.76e-ll 0.00e+00 0.OOe+00 0.00e+00 2.70e-06
Y-92 7.65e-09 0.00*+00 2.150-O 0.00e+00 0.0Oe+00 0.00e+00 1.46e-04

.. ____.._______.._____._______.._________________________..____.____________.__

Y-93 2.43e-OB 0.00e+00 6.62e-10 0.O0e+00 0.ooe+00 0.00e+OO 1.92*-04

Zr-93 1.93e-07 9.19e-09 5.54e-09 0.00e+00 2.7le-OS 0.000+00 2.39--06
Zr-9s 2.06C-07 5.02e-08 3.S6e-08 0.OOe+00 5.41e-08 0.OOe+00 2.50e-OS

------.----.-------------- _-------.-----------_-_----_---_-__--_---_----_----__

Zr-97 1.48e-08 2.54e-09 1.16e-09 o.ooe+Oo 2.56e-09 0.00e+00 1.62e-04

Nb-93m 1.23e-07 3.33e-O 1.04e-08 0.00e+00 3.25e-08 0.000+00 3.98e-06

Nb-95 4.20e-08 1.73e-0 1.OOe-OB 0.OOe+00 1.24e-0 0.000+oo 1.46e-05
--. _--.------_-------------------.--.------.--___.___..._..._._________________

Nb-97 4.59e-l0 9.79e-11 3.53e-11 0.00e+00 7.65-l1 0.00e+00 3.09e-05

No-93 0.00e+00 5.65e-OS 1.92--06 0.00e+00 1.13e-05 0.OOe+0O 1.21e-06

14-99 0.00u+00 3.40.-OS 6.63e-06 0.00e+00 5.08e-05 0.03e+00 1.12e-OS

Tc-10. 2.27e-09 2.B6e-09 2.83e-08 0.006+00 3.40e-08 1.56e-09 4.86e-07
Tc-99 1.080-06 1.46e-06 4.55e-07 0.00e+00 1.23e-05 1.42c-07 6.31e-06

TC-99m 1.92e-09 3.96e-09 5.10e-OH 0.00e+00 4.26e-08 2.07e-09 1.15e-06

Ru-103 1.48e-06 0.00e+00 4.95e-07 0.OOe+0O 3.08e-06 0.OOe+00 l.8Ce-05
Ru-lO5 1.36e-07 0.00e+00 4.58e-08 0.00e+00 1.00e-06 0.00e+00 5.4ie-05
Ru-106 2.4le-05 0.00e+00 3.010-06 0.00e+00 2.85e-05 0.00+00 1.83e-04

Rh-105 1.09e-06 7.13--07 4.79e-07 0.00e+00 1.99e-06 0.00e+00 1.77e-OS
Pd-107 0.000+00 1.19e-06 8.45O-OB 0.00e+00 6.79e-06 0.OOe+00 9.46e-07
Pd-lO9 0.000+00 1.SOe-06 3.62e-07 0.OOe+00 S.51e-06 0.OOe+00 3.68e-OS

Conversion factors are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

lngestion Dome Converuiol factors for infant age group by nuclide.

Waterford teazt Electric Station

Muclids Organ Does Conversion Factors

Bone Liver T. Body Thyroid Kidney Lung Gt-LL1

Ag-110% 9.96e-07 7.27e-07 4.Ele-07 0.OOe+00 1.04e-06 0.OOe+00 3.77e-05

Ag-ill 5.20e-07 2.02e-07 1.07e-07 O.ooe+oo 4.22--07 O.OO0OO 4.892-05

Cd-113m 0.OOe+OO 1.77e-05 6.52e-07 O.00e+00 1.346-05 0.OOeeOO 2.66--05
_._____.___________,___________________________,___,,_______________,,_,_______

Cd-l2S1 O.OOe+OD 1.42e-05 4.93e-07 O.OOe+O0 7.4le-06 0.OOe+00 o.09e-05

8n-123 2.49e-04 3.89e-06 C.SOe-06 3.91e-06 0.00e+0O 0.00e+00 6.58e-Os

Sn-125 7.41--0S 1.38e-0 3.29e-06 1.36e-06 0.OOe.00 0.00e+00 1.lle-04
:~--- --------- , ---------- _________,_,

8n-126 5.53e-04 7.26e-06 1.80e-O5 1.91e-06 0.006,00 0.OOe+O0 2.52e-05

Sb-124 2.14*-05 3.lSe-07 6.63e-06 S.68e-08 O.OOe.OO 1.34e-05 6.60e-05

Sb-125 1.23e-05 1.19e-07 2.53e-06 1.54e-08 0.00e+00 7.12e-05 1.64e-05
.___,_______________,_______,,_________________,________.______.,______________

Sb-126 0.06e-06 1.SRe-07 2.91*-06 6.19e-09 O.OOe+00 5.07e-06 8.35e-05

Sb-127 2.23e-06 3.98e-09 6.90e-07 2.84e-08 0.00e+00 l.15e-06 5.91e-05

!T-125m 2.33e-05 7.79e-06 3.15e-06 7.94e-06 0.OOe+00 O.OOe+OO 1.1le-05

To-127 2.OOe-06 3.35e-07 2.15e-07 8.14e-07 2.44e-06 0.000+OD 2.10e-O5

TS-127m 5.85--05 1.94e-05 7.08e-06 1.69e-05 1.44e-04 O.OOe+OO 2.36e-05

To-129 2.840-07 9.79*-DO 6.63e-08 2.38e-07 7.07e-07 0.00.Oe0 2.27e-05

Te-122m 1.00e-04 3.43.-05 1.54e-05 3.040-05 2.50e-04 0.000+00 5.97e-05

T.-131 1.76e-07 6.50e-08 4.94e-0O 1.57e-07 4.50e-07 0.OOe+00 7.11e-06

Te-131m 1.52e-05 6.12e-06 S.05e-06 1.24e-05 4.21e-05 0.00e+00 1.03e-04

To-132 2.08e-05 2.03e-05 9.61e-06 1.52e-OS 6.44e-OS O.OOe+00 3.81e-05

T*-133. 3.916-07 1.79e-07 1.71e-07 3.45e-07 1.22e-06 0.00e+00 1.93e-05

7T-134 2.67e-07 1.34e-07 1.38e-07 2.39e-07 9.03e-07 O.OOe+OO 3.06e-06

Z-129 2.86e-05 2.12o-05 1.55e-05 1.36e-02 2.S1e-05 O.0O0+0O 4.24e-07

1-130 6.00e-06 i.32*-05 5.30e-06 1.498-03 1.45e-05 O.OOe+OO 2.83e-06

Z-131 3.59e-05 4.23e-05 1.86e-OS 1.39e-02 4.94e-05 o.OOe+OO 1.51e-06

1-132 1.66e-06 3.37e-06 2.20e-06 2.S8e-04 3.76e-06 0.OOe+00 2.73e-06

1-133 1.25.-OS 1.92e-05 5.33e-06 3.31e-03 2.14e-05 0.00e+00 3.0Eo-06

1-134 0.690-07 1.78e-06 6.33e-07 4.15e-OS 1.99e-06 O.OO+OO 1.84e-06

1-135 3.64e-06 7.24e-06 2.64e-06 6.498-04 5.07e-06 O.OOe+OO 2.62e-06

Cr-134 3.77e-04 7.03e-04 7.10e-05 0.00+00 1.Bl9-04 7.42e-05 l.9le-06

C--134m 1.76e-07 2.93e-07 1.48-07 0.00e+00 1.13e-07 2.60e-08 2.32e-07

Convermion factors are in unite of arem per pCi ingested.
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i
DOSE CONVERSION FACTORS ALL AGE GROUPS

BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dome conversion factors for Infant age group by nuclide.
Waterford steam Ilectric Station

Muclide Organ Doso Conversion Factors

Done Liver T. Body Thyroid Kidney Lung OI-LLI

Ce-135 1.33o-04 1.220-04 6.300-06 0.00e+00 3.44e-05 1.31e-0S 4.37e-07

Cs-136 4.59e-05 1.35e-04 5.04e-05 O.OOe+00 5.3Se-05 1.10e-OS 2.05e-06

Cs-137 5.22e-04 6.11e-04 4.33*-OS 0.00e+00 1.64*-04 6.64.-OS l.91e-06
.-- _.-_-----_-.-_.._--_------------------_--_----.---------__.-.-------...---__

Cs-131 4.8le-07 7.82e-07 3.79e-07 0.OOe+00 3.90e-07 6.09e-OS 1.25e-06
Cs-139 3.10e-07 4.240-07 1.62e-07 0.00e+00 2.19e-07 3.30e-08 2.66e-08

Da-139 9.610-07 5.84e-10 2.55.-08 0.00e+00 3.51e-10 3.54&-10 5.50e-05
.______.______.______._____._______._.______________,________________._..______

Da-140 1.71e-04 1.710-07. 8.8le-06 O.OOe+00 4.06e-00 1.05e-07 4.20e-05

Ba-141 4.250-07 2.910-10 1.34t-08 0.OOe+00 1.75e-10 1.77e-10 5.19e-06

Da-142 1.94*-07 1.53--10 9.06e-09 0.00+00 8.81e-11 9.26e-11 7.59e-07
_______..______....__.______________________.____.___.__._______________.______

La-140 2.1le-08 8.32e-09 2.14e-09 O.OOeOO 0.Ooe+O0 0.OOe+0 9.77e-Os

La-141 2.89s-09 8.38e-10 1.46e-10 O.OOe+00 0.00.+00 0.00e+00 9.61e-05

La-142 1.10-09 4.04e-10 9.67e-11 0.00.+00 0.OOe+00 0.00e+00 6.86e-05

CO-141 7.87e-08 4.80e-08 5.656-09 0.O0e+00 1.48e-08 0.00e+OO 2.49e-OS

Ce-143 1.486-09 9.82e-06 1.12e-09 0.OOe+00 2.86e-09 0.00e+00 5.73e-05

Co-144 2.98e-06 1.22e-06 1.67e-07 0.00*+00 4.93e-07 0.000e00 1.71e-04

;-- - - - - - - - - - - - - - - - - - - - - -- __----------------------------------_____

Pr-143 8.13e-00 3.04e-08 4.030-09 0.00*+00 1.13e-08 0.OOe+00 4.29e-05

Pr-144 2.74e-10 1.06e-10 1.380e-11 0.OOe+00 3.84e-1l 0.000+00 4.93e-06

Nd-147 5.53e-0S 5.68e-0 3.480-09 O.OOe+00 2.19e-08 0.OOe.00 3.60e-05
,- -------------------------------------------------------------------------------

Pm-147 3.88e-07 3.27e-0S 1.59e-09 0.OOe+00 4.88e-08 0.00e+00 9.27e-06

PM-143 6.32e-08 9;13e-09 4.60e-09 0.00+00 1.O9e-08 0.ooe+00 9.74e-05

PM-148m 1.65e-07 4.18e-08 3.28e-06 0.000+00 4.80e-0I 0.00**00 S.44e-05

IP.-49 1.38e-08 1.81e-09 7.90e-10 0.00e0O 2.20e-09 0.00Oe00 4.86e-05
Pm-1SI 6.18e-09 9.010-10 4.56e-10 0.00e+00 1.07e-09 0.00e+00 4.17--0S

Sm-151 2.9Oe-07 6.67e-O8 1.44e-08 0.OOe+O0 4.53e-08 0.OOe.0O 5.580-06
; --- -- -- -- -- - - - - - ------ - - ----- _____._-- - - - -- -- - - - - -- -- - - --- -- - - - -__- - --- ____-_-_________.________.____.

Sm-153 7.72e-09 5.97e-09 4.580-10 0.00e+00 1.25e-09 0.00e+00 3.12e-05

Eu-152 6.74e-07 1.79e-07 l.Sle-07 0.OOe+00 5.02e-07 0.00e+00 1.S9e-05

Eu-154 2.64e-06 3.67e-07 2.20e-07 0.OOe+OO 9.95e-07 0.00.+00 4.58e-05

Bu-155 5.42e-07 6.25e-0 3.23e-08 0.00e+00 1.40e-07 0.OOe+00 8.37e-05

Zt-156 1.14e-07 7.06e-08 1.12e-08 0.OOe.00 3.26e-0 0.006400 6.67e-05

Tb-160 2.59e-07 0.00e+00 3.24e-08 0.OOe+OO 7.37e-08 0.OOe+00 3.45e-05

Conversion factors are in units of mrom per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dome Conversion factors for Infant age group by nuclide.
Watorford St*" Electric Station

ltucllde Organ Dose Conversion Factor.

Bone Liver T. body Thyroid Kidney Lung GI-LL!

Ro-166m 1.25e-06 2.69e-07 2.13e-07 0.ooe+O0 3.57--07 0.00e+00 2.660-05

W-181 S.1s5-o0 2.72e-08 3.04e-09 0.Oe+C00 0.00+00 0.OOe+00 3.B2e-07

W-15 3.62e-0 1.13e-06 1.29e-07 0.OOe+OO 0.00e+00 O.OOe+00 1.62e-05

W-187 9.03e-07 6.280-07 2.17e-07 0.OOe+00 0.00+00 0.OOe+OO 3.69e-05
Pb-210 5.28e-02 1.42e-02 2.38o-03 0.00e00 4.33e-02 0.00e00 2.32*-06

Bi-210 4.16e-06 2.68e-OS 2.39e-06 0.OOe+OO 2.09e-04 0.00e+00 5.27c-OS

Po-210 3.10e-03 5.93e-03 7.41e-04 0.00e+00 1.26e-02 0.00e0oO 6.61e-05
Ra-223 4.410-02 6.42*-05 8.82e-03 0.OOe+00 1.17e-03 0.OOe+O0 3.43e-04

Ra-224 1.46e-02 3.29e-OS 2.91--03 0.OOe+00 6.00e-04 0.OOo+00 3.86e-04

Ra-225 5.780-02 6.52e-05 1.15e-02 0.00e+00 1.19e-03 0.00e+00 3.24e-04

Ra-226 6.20e-01 4.76e-OS 5.14e-01 0.00e+00 S.71e-04 0.OOoO 3.44e-04

Ra-228 4.32e-01 2.580-05 4.86e-01 0.00e+00 4.73e-04 0.ooe+0o 5.86e-OS

Ac-225 3.92e-oS 5.03e-05 2.63e-06 0.00e+00 3.69e-06 0.00o+00 4.36--04

Ac-227 4.49e-03 7.67e-04 2.79e-04 0.006+00 1.56e-04 O.OOe+00 8.50e-OS

Th-227 1.20e-04 2.01e-06 3.45e-06 0.00e+O0 7.41e-06 0.0Oo+00 5.70e-04

Th-228 2.47e-03 3.38e-05 8.36e-05 0.OOe+0O 1.58e-04 O.OOe+00 5.840-04

Th-229 2.52e-02 6.33e-04 4.20e-04 0.00e+00 3.03e-03 0.000+00 8.10e-05

Th-230 3.80e-03 l.90e-04 1.06e-04 0.00e+00 9.12e-04 0.00e+00 6.24e-OS

Th-232 4.240-03 1.63e-04 1.65e-06 0.00e+00 7.79e-04 0.00e+00 5.31e-OS

Th-234 6.92e-07 3.77e-08 2.00e-08 0.00e+0D 1.39e-07 0.00e+00 1.29e-04
Pa-231 7.57e-03 2.50e-04 3.021-04 0.00.e00 1.34e-03 0.00e+00 7.44e-OS

Pa-233 3.11e-08 6.09e-09 5.43e-09 0.00e+00 1.67e-08 0.000e00 1.46e-05
U-232 2.42e-02 0.ooe+00 2.16e-03 0.00e+00 2.37e-03 o.00e+0o 7.04e-05

U-233 5.0o0-03 0.00e+00 3.87e-04 0.00.400 1.08e-03 0.00e+00 6.51e-05

1-234 4.e80-03 0.00e+00 3.80e-04 0.00.400 1.06e-03 0.OOe+00 6.37e-05

U-235 4.67e-03 0.000+00 3.Ste-04 0.000400 9.930-04 0.OOe+00 8.10e-05

U-236 4.67e-03 0.00e+00 3.64e-04 0.00e+00 1.01-03 O.OOo+00 5.98e-OS

U-237 4.95c-07 0.00+00 1.32e-07 0.00e+00 1.23e-06 0.00e+00 2.11e-OS

U-238 4.47e-03 O.00e+00 3.33e-04 0.00+00 9.280e-04 0.00e+00 5.71e-05

Np-237 2.40e-03 1.59e-04 1.OSe-04 0.OOe+00 6.34e-04 0.OOe+00 8.23e-05

Conversion factora are in units of mrem per pCi ingested.
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DOSE CONVERSION FACTORS ALL AGE GROUPS
BY NUCLIDE (INHALATION AND INGESTION)

Ingestion Dome Conversion factors for Infant age group by nuclide.
Waterford Steam Electric Station

Nuclide Organ Dose Conversion Factors

fans Liver T. Body Thyroid Kidney Lung OI-LLI

Np-238 1.240-07 3.12e-09 1.920-09 0.00..00 6.81e-09 0.00.400 4.17--OS

Xp-239 1.lie-00 9.93e-10 5.61e-10 o.ooe+oo 1.98e-09 0.ooe+00 2.e7e-os
Vu-235 1.28e-03 l.SOe-04 3.40e-05 O.ODe+OO 1.2le-04 O.00e+0O 7.57e-0S

______...______________.____.____________________________.____________.._______

Pu-239 1.38e-03 1.55e-04 3.540-05 0.00e+00 1.28e-04 0.004+00 6.91e-05

Pu-240 1.38e-03 1.SSe-04 3.54e-05 0.OOe+00 1.2Se-04 0.O0e+00 7.04e-OS

Pu-241 4.25e-05 1.76e-06 8.92e-07 0.OOeOD 3.17e-06 o.OOe+00 1.45e-06
.. ____..___..________,.._______._______________________________________________

Pu-242 1.28e-03 1.49e-04 3.41e-OS 0.00e+00 1.23e-04 0.00e+00 6.77e-oS
Pu-244 1.490-03 1.71e-04 3.91e-05 0.OOe+00 1.4le-04 .O.OOe+00 1.01e-04

Am-241 1.46e-03 1.27--03 1.09e-04 0.OOe+00 6.55e-04 0.OOe+OO 7.70e-OS
____...._______._____...______________._______.._______________.____.________._

AA-242= 1.51e-03 l.22e-03 1.13e-04 0.00e+00 6.64e-04 0.00e+00 9.69e-OS
Am-243 1.44e-03 1.23e-03 1.06e-04 0.00e+00 6.36e-04 0.00e*00 9.03e-05

CM-242 1.37e-04 1.27e-04 9.10o-06 0.00e.O0 2.62e-OS 0.OOe+00 8.23e-05
__.___.__..._.__________________.._____________________________._______________

C0-243 1.40e-03 1.15--03 8.590-05 0.00e+00 3.270-04 0.00e+00 8.10e-05

CO-244 1.18e-03 9.70e-04 7.59e-05 O.00e+00 2.71e-04 O.OOe+00 7.840-05

0m-245 1.79e-03 1.45e-03 1.13e-04 0.00e+00 4.32e-04 0.00e+00 7.30e-05

0m-246 1.77e-03 1.45e-03 1.13e-04 0.00e+00 '4.3le-04 0.OOe+00 7.17e-05
C-247 1.73e-03 1.43e-03 1.lle-04 0.OOe*00 4.24e-04 0.00.+00 9.43.-OS

Cr-248 1.43e-02 1.le-02 9.16e-04 0.00e+00 3.50e-03 0.00e+00 1.52e-03

Cf-252 1.22*-03 0.00e+00 2.9Se-05 0.OOe+00 O.00e+00 0.OOe+00 2.990-04

Conversion factors are in units of mrem per pCi ingested.
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SPECIFIC FACTORS USED TO DETERMINE A4, Pj, R. VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Vae forAi, Pi. and Rjwere calculated as per NUREG-0133. Recommended values

for various factors In the calculations were as specified In NUREG-0133. The location of
most of the recommended factors are contained In USNRC Regulartory Guide 1.109,
NUREG 0172, and NUREGICR 1276. All factors used In Waterford-3 SES's calculations
are forthm maximum individual and are not site specific. The various factors are
discussed below.

* Stable element transfer coefficients for vegetation, cow's milk, goats milk and meat
(Attachment 7.22, pages 10 - 12) were obtained from NUREGICR 1276.

* Animal consumption rates (Attachment 7.22, page 2) were obtained from USNRC
Regulatory Guide 1.109.

* Usage or consumption rates for adult, teen, child, and infant age groups (Attachment
7.22, page 3) were obtained from USNRC Regulartory Guide 1.109. These values
are for the maximum exposed individual.

e External dose factors for standing on contaminated ground (Attachment 7.20) were
obtained from NUREGICR 1278.

* Bloaccumulatlon factors for freshwater and saltwater vertebrates and invertebrates
(Attachment 7.22, page 13 -15) were obtained from NUREGICR 1276.

* Inhalation and Ingestion dose factors for adult, teen, child, and Infant age groups
(Attachment 7.21) were obtained from NUREG/CR 1276.

* Radionuclide half-lives and decay constants are included Attachment 7.22, pages 4 - 9.
* Other factors (Attachment 7.22, page 16 - 18) used were obtained from USNRC

Regulartory Guide 1.109 for various parameters,.
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SPECIFIC FACTORS USED TO DETERMINE An, Pi. R4, VALUES FOR THE

OFFSITE DOSE CALCULATION MANUAL

Amina Consumption rate..
Waterford Steam Electric Station

Milk cow's feed intake rate
Klk cora water intake rate
Beef cow l feed intake rate
Beef cow's wter intake rate
oat's foed intake rate
Goat's water Intake rate

I
I

z

I

I

I

50.00
60.00
50.00
50.00
6.00
8.00

kg/day
I/day
kg/day
1/day
kg/day
1/day
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SPECIFIC FACTORS USED TO DETERMINE A4, P., V, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Consuptiwon rates for MAXImAL indlviduals.
Waterford St*am Rlectric Station

produce veg usage rate for the Adult 520.0 kg/yr
produce veg usage rate for the Teen 630.0 kg/yr
produce veg usage rate for the Child 520.0 kg/yr
produce veg usage rate for the Infant 0 0 kg/yr

leafy veg usage rate for the Adult 64.0 kg/yr
leafy veg usage rate for the Teen 42.0 kg/yr
leafy veg usage rate for the Child 26.0 kg/yr
leafy veg usage rate for the Infant .0 0 kg/yr
______________________________--_-------_-.---------_----

milk usage rate for the Adult 310.0 1/yr
sulk usage rate for the Teen 400.0 1/yr
utlk usage rate for the Child 330 0 1/yr
silk usage rate for the Infant 330.0 1/yr

meat/poultry usage rate for the Adult 110.0 kg/yr
neat/poultry usage rate tor the Teen 65.0 kg/yr
aeat/poultry usage rate for the child 41.0 kg/yr
meat/poultry usage rate for the Infant 0.0 kg/yr
_________..._.______.___.____....__.__._____.__._...____.

tish usage rate for the Adult 21.0 kg/yr
fish usage rate for the Teen 16 0 kg/yr
fish usage rate for the Child 6.9 kg/yr
fish usage rate for the Infant O 0.0 kg/yr

seafood usage rate for the Adult 5.0 kg/yr
seafood usage rate for the Teen s 3.8 kg/yr
seafood usage rate for the Child 1 7 kg/yr
seafood usage rate for the infant 0.0 kg/yr

drink h2o usage rate for the Adult 730.0 1/yr
drink h2o usage rate for the Teen 510.0 1/yr
drink h2o usage rate for the Child t 510.0 1/yr
drink h2o usage rate for the Infant 330.0 1/yr
aho.__..____.g._ratefr.te.___l__- 1_._. __ __ _.__ . 0_
shore rec usage rate for the Adult 7 12.0 hr/yr
shore rec usage rate for the Ceen 67.0 hr/yr
shore rec usage rate for the Chid 14 .0 hr/yr
*bore rec usage rate 20r the infant o o. hr/yr

inhalation usage rate for the Adult 8000 0 .3/yr
inhalation usage rate for the Teen 8000.0 m3/yr
inhalation usage rate'for the Child 3700.0 m3/yr
inhalation usage rate for the Xnfant s 1400.0 m3/yr
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SPECIFIC FACTORS USED TO DETERMINE A,, P., R., VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford Steam Klectric Station

Ruclide Parameters

Nalf-life Decay constant

R-3 1.2280*+01 years 1.7899e-09 1/second..
Be-10 1.6000e+06 years 1.3737e-14 2/seconds
C-14 5.7300e+03 year* 3.S359e-12 I/seconds

N-13 9.9700e+00 minutes l.lSa7e-03 I/seconds
F-18 1.8300e+00 hours 1.02210-04 2/seconds
NA-22 2.000+e00 years 8.4537e-09 I/seconds

: ---- _-__-_--________.--_____-_____________._____ _____-

Na-24 1.5000*+01 hours 1.2836e-05 1/seconds
P-32 1.4290e+01 days 5.6141e-07 I/seconds
Ca-41 1.3000e+05 years 1.6907e-13 1/seconds

jc-46 8.3500e+01 days 9.5734e-08 1/seconds
Cr-51 2.7704e+01 days 2.0958e-07 1/seconds
t-54 3.1270e+02 days 2.5656e-08 1/seconds

I _-----------------------------------------------------

: n-56 2.57580+00 hours 7.475Ce-oS 1/seconds
iF-53 2.7000e+00 years 8.1406e-09 1/seconds
Fe-59 4.4630e.01 days 1.7976e-07 I/seconds

Co-57 2.7000-+02 days 2.9713a-08 2/seconds
Co-58 7.0800e+01 days 1.1331e-07 I/seconds
Co-co 5.2710e+00 years 4.1699e-09 1/seconds

…-__. -_-_______ -_______________ -__ -____.____________ -_

| N-59 7.5000e+04 years 2.9306e-13 1/seconds
Ni-63 1.0010-+02 years 2.193se-10 1/seconds
N1-65 2.5200e+00 hours 7.64O5e-OS 1/seconds

Cu-64 2.2702e+0i hours 1.5160e-05 1/seconds
ZZ-65 2.4440e+02 days 3.2B25e-08 1/seconds
8a-C9 5.S600O+01 minutes 2.0778*-04 1/seconda

__._________.__.________________________.____.________

Iz-69m 1.3800e+01 hours 1.39520-oS 1/seconds
Se-79 6.5000e+04 years 3.3815e-13 1/seconde

St-02 1.4700e+00 days 5.4575--06 1/seconds
…----------…-------..--------.-------.-----.

Br-F3 2.3900e+00 hours 8.0561--05 1/seconds
Br-84 3.1900e+01 minutes 3.6328e-04 1/seconds
8r-85 1.7200O+02 seconds 4.0299e-03 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE A, Pi, R., VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Watertord BSteaz lectric Station

Ruclide Parameters

Half-life Decay constant

Rb-8C 1.8660e+01 days 4.2993e-07 1/seconds
Xb-17 4.6000e+10 yearn 4.7782e-19 2/neconds
Rb-80 1.7100e+O1 minutes 6.490le-04 1/seconds

_________________.__.________...__________-____.__._..

Rb-09 1.5440e+01 minutes 7.4322e-04 1/seconda
Sr-1S9 5.0550+01 days 1.5570e-07 I/veconds

Sr-90 2.8600e+01 years 7.6652e-10 1/seconds

Sr-91 9.5000*+00 hours 2.0267e-05 I/seconds
Sr-92 2.7100e+00 hours 7.1049e-05 1/seconds
V-90 6.4100e+01 hours 3.003ee-06 1/seconds

!Y-91 5.65100+01 days 1.3711e-07 1/second.
Y-91m 4.9710e+01 minutes 2.3240e-04 I/seconds
Y-92 3.5400e+00 hours 5.4390--05 1/seconds

Y-93. 1.0100e+01 hours 1.9063e-05 1/seconds
Zr-33 1.3000S+06 years 1.4653e-14 1/seconds

Zr-95 6.4020e+01 days 1.2531e-07 1/seconds

Zr-97 1.6900e+01 hours 1.1393.-OS l/seconds
Nb-93m 1.3600e+01 years 1.6161e-09 1/Meconds
Nb-95 3.5060**O1 days 2.2992e-07 I/seconds

Nb-97 1.2300e+00 hours 1.5654e-04 1/second.
iO-93 3.5000e+03 year. 6.2799e-12 1/seconds
Mo-99 6.6020e+01 hours 2.9164e-06 1/seconds

! __~--_.. - ----------------------------------- _.___----------------_

Tc-101 1.4200e+01 minutes 8.135Sa-04 1/seconds
Tc-99 2.1400e+05 years 1.0271e-13 1/second.
Tc-SSm G.0200e+00 hours 3.1984.-OS 2/seconds

______..._____.._...__..___..______.__._.__..._..___._-

Ru-103 3.9350e+01 days 2.0388e-07 1/seconds
Ru-105 4.4400e+00 hour& 4.3365o-OS 1/seconds
Ru-106 3.6820e+02 days 2.1789e-O0 1/seconds

-- _...._.___________.___...__..____.___.-_._.__________

Rh-lOS 1.4700e+00 days 5.4375e-06 1/seconds

Pd-107 6.SOOOe+06 years 3.3915.e-lS /seconds
Pd-109 1.3500e+01 hours 1.4262e-OS 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE Ai, Pi, R., VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameter used.
Waterford Steam Blectric Station

Ruclide Parameters

Emif-life Decay constant

Ag-110a 2.4985e+02 days 3.2109e-0S 1/seconds
Ag-ill 7.4500O+00 days 1.0769--06 1/seconds
Cd-113m 1.4600e+01 years 2.5054e-09 I/seconds

_._._.___.__________._.__-______________________-_____

Cd-115m 4.4600e+01 days 1.7988e-07 l/second
Sn-123 1.2900e+02 days 6.2190e-08 1/seconds
9n-12S 9.6200e+00 days 8.3394e-07 l/seconds

_________________-_-___-________________.____________.

8n-126 1.0000e+05 years 2.1980e-13 I/seconds
Sb-124 6.0200e+01 day. 1.3326e-07 1/seconds
Sb-125 2.7700O+00 years 7.9349e-09 1/seconds

Bb-126 1.2500.401 days 6.4150*-07 I/seconds
Sb-127 9.3000e+01 hours 2.0703e-06 1/seconds
Te-125m 5.0000S+01 days 1.3832e-07 1/seconds

TS-127 9.3500e+00 hours 2.0593e-05 1/seconds
Te-127m 1.0900e+02 days 7.3601e-08 1/seconds
Te-129 6.9600e+01 minutes 1.6598e-04 I/seconds

Te-129m 3.3600e+01 days 2.39779-07 I/seconds
To-131 2.5000e+01 minutes 4.6210e-04 1/seconds

Te-131m 3.0000..01 hours 6.4180e-06 I/seconds

TS-132 7.8200e.01 hours 2.4622e-06 1/seconds
Te-133m S.5400s+01 minutes 2.0853e-04 1/seconds
Te-134 4.1800e.01 minutes 2.7637e-04 1/seconds

___,.___..,_-..__________.__________.___...________-__

I-129 1.5700m+07 years 1.4000e-15 I/seconds
1-130 1.2360e.01 hours 1.5579e-05 I/seconds
1-131 S.0400e,00 days 9.9783e-07 1/seconds

---- ------------------ ----- ---.-------- ------

1-132 2.3000e+00 hours 8.3713e-05 1/seconds
1-133 2.000e+01 hours 9.2568e-06 1/seconda
1-134 5.2600e+01 minutes 2.1963e-04 1/neconds

_______________________..._______-___ _____.____.._.__

1-135 6.6100e+00 hours 2.9129e-05 1/seconds
Co-134 2.0620o+00 years 1.0659-08 1/aeconds
Co-134m 2.9000e+00 hours 6.6393e-05 I/seconds
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SPECIFIC FACTORS USED TO DETERMINE A4, Pi, R, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford 8team Electric Station

Nuclide Parameters

Half-life Decay constant

Co-135 2.OOOe+06 year. 1.0990e-14 1/seconds
Cs-136 1.3160ee01 days 6.0962e-07 1/seconds
Co-l37 3.0170e+01 years 7.2852e-10 1/seconds

Cs-131 3.2200s+01 minutes 3.577e-04 1/seconds
Cs-139 9.4000c+00 minutes 1.2290e-03 I/seconds
Ba-139 8.31004+01 minutes 1.3902e-04 I/seconds

________________.____. ________________________.__.___

Ua-140 1.2709o+01 days 6.2730e-07 1/seconds
Ea-141 1.8270e+01 minutes 6.3232e-04 I/seconds
Ea-142 1.0700e+01 minutes 1.0797e-03 1/seconds

La-140 4.0220e+01 hours 4.78720-06 1/seconds
La-141 3.9300e.oo hourn 4.8993e-05 1/seconds
La-142 9.SIOOe+0l minutes 1.2109e-04 1/seconds

C--141 3.25006401 days 2.4685e-07 I/secondo
Ce-143 3.3000*+01 hours 5.8346e-06 I/seconds
Ca.144 2.8430e+02 days 2.8219e-08 1/seconds

Pr-143 1.3560e+01 days 5.9163e-07 I/seconds

Pr-144 L.7290e+01 minutes 6.6854e-04 1/seconds
Rd-147 1.0980e.01 days 7.3065e-07 1/seconds

Pm-147 2.6200e+00 years 9.3891e-09 I/seconds
Pm-149 S.3700e+00 days 1.4940e-06 I/seconds
Pm-143m 4.1300a401 days 1.9425e-07 1/seconds

Pc-149 2.2100e+00 day. 3.6301e-06 I/secondo
PM-151 1.lIOOe+00 days 6.7929*-Og 1/socondm
am-2Sl 9.3000*+01 years 2.3634e-10 1/seconds

…_._____,_____________________________________________

Sm-153 1.9500*+00 days 4.1141e-06 1/seconds
Xu-1S2 1.2700e.01 years 1.7307e-09 1/seconds
Zu-154 1.6000ei02 years 1.3737.-l* I/seconds

-. _---------_----_--------_----------__-------------_-

Nu-155 1.S000e+00 years 1.2211e-08 1/seconds
Ru-lS6 1.52000+01 days 5.2790e-07 1/seconds
Tb-160 7.2100ee01 days 1.11270-07 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE A4, Pi, R, VALUES FOR THE
;OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford Steam Rlectric Station

Iuclide Parameters

Halt-life Decay constant

No-166m 1.2000e+03 years 1.8316.-11 I/seconds

V-ei 1.2100e+02 days 6.6302e-O0 I/seconds
W-15 7.5100*+01 days 1.0692e-07 I/meconds

____.________.___.___________________._________.______

W-187 2.3830e+01 hours 8.0798e-06 I/seconds
Pb-210 2.0400e+01 years 1.0774e-09 l/seconds
3i-210 5.0100**00 days 1.6013e-06 i/aeconds

Po-210 1.3800e+02 day. S.9134e-O0 I/seconds
Ra-223 1.1400e+01 days 7.0373--07 1/seconds
Ra-224 3.6600e+00 days 2.191ge-06 I/seconds

.... _________________________._____________________._.

Ra-225 1.4B00e+Ol days 5.4206e-07 1/seconds
Ra-226 1.6000e+03 years 1.3737e-11 I/seconds
Ra-228 5.7500e+o0 years 3.8225e-09 1/seconds

Ac-225 1.ooO+01 days 8.0225e-07 I/seconds
!Ac-227 2.1800e+01 years 1.0092e-09 I/seconds
Th-227 1.8500e+01 days 4.3365e-07 I/seconda

Th-228 1.9100e+00 years 1.50 e-O8 1/econds
Th-229 7.3400e+03 years 2.9945e-12 I/seconds
Th-230 7.7000e+04 years 2.8545e-13 1/seconds

____________.__________.___..________.___.____.___-_-_

Th-232 1.4100e+10 years 1.5568e-18 I/seconds
Th-234 2.4100e+01 days 3.3289e-07 1/seconds
Pa-231 3.2800e+04 years 6.7011e-13 1/seconds

…_____._________.____.___.._________._________.___..__

Pa-233 2.7400e+01 days 2.9279a-07 l/seconda
U-232 7.2000e+01 years 3.0527e-10 1/seconds
U-233 1.5800e+05 years 1.3911e-13 1/seconds

…-----------------------------------------------------

U-234 2.4BO00e+05 years 8.8627e-14 1/seconds
U-235 7.0400o+08 years 3.122le-17 1/seconds
U-236 3.3400e+07 years 6.5807e-16 1/seconds

U-237 G.75000+00 dayu 1.1.ise-06 1/seconds
jU-238 4.7000e+09 years 4.6765e-18 1/seconds

)(p-237 2.1400e+06 years 1.0271e-14 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE A4, P., Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Radionuclide Parameters used.
Waterford Steam Electric Station

Nuclide Parameters

Half-life Decay constant

Np-230 2.1200s+00 days 3.7842e-06 2/seconds
RP-239 2.3550e+00 days 3.4066e-06 I/seconds
Pu-238 8.7800e+01 years 2.5034e-10 I/seconds

Pu-239 2.4100e+04 years 9.1201e-13 I/seconds
Pu-240 C.S400e+03 yearn 3.3608e-12 1/seconds
Pu-241 1.5200e+01 years 1.4460--09 I/seconds

Pu-242 3.8700e+05 years 5.6795e-14 I/seconds
Pu-244 8.2600e+07 years 2.6610e-16 I/seconds

AM-241 4.3300e+00 years 5.0761e-09 I/seconds

Am-242m 2.5200e+02 years 1.4460--l I/seconds

Am-243 7.3800e+03 years 2.9783e-12 I/seconds
Cm-242 1.6300e+02 days 4.9218e-08 1/seconds

Cm-243 2.8500e+01 years 7.7121e-10 I/seconds
Cm-244 1.SlOOe+01 years 1.2143e-09 1/seconds
Cm-245 8.5000e+03 yearn 2.5858e-12 1/seconds

_________...__....____..__ _______.-___.._____________

Cm-246 4.9200e*03 yearn 4.3601e-12 I/seconds

Cs-247 1.5600*+07 years 1.4089e-15 1/seconds

Cm-246 3.6100eS05 years 6.0885e-14 l/seconds
…-_____._____-------------------.------------_-_______

Cf-252 2.4600e+00 years 8.9348e-09 1/seconds
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SPECIFIC FACTORS USED TO DETERMINE A;, Pt, R, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Stable %lament Transfer Coefficient. by nuclide.
Waterford Steam Electric Station

kleoent Stable Rlement Transfer Data

Div Tm Pf Fm
Veg/Soil Cow Milk Meat Goat Milk

N 4.90e.00 1.00e-02 1.20e-02 1.70e-01
me 5.00e-02 2.000-02 2.00o-02 2.00e-02
Li 8.30e-04 5.00e-02 1.00e-02 5.00e-02
Jo 4.20*-04 1.00-04 1.00e-03 1.OOe-04
B 1.20e-Ol 2.70e-03 s.oOe-04 2.700-03
C 5.50e+00 1.20e-02 3.109-02 l.OOe-01
w 7.50*+00 2.20o-02 7.70e-02 2.20e-02
0 1.60e+00 2.00e-02 1.60e-02 2.00e-02
P 6.50e-04 1.40e-02 1.50e-01 1.40e-02
No 1.400-01 2.000-02 2.00e-02 2.00o-02
Na 5.20e-02 4.00e-02 3.00e-02 4.00e-02
Mg 1.30e-01 1.00e-02 5.00e-03 1.OOe-02
Al 1.30e-04 5.00e-04 1.50e-03 5.00e-04
Si 1.500-04 1.00*-04 4.00e-OS 1.OOe-04
P 1.10*+00 2.50*-02 4.60e-02 2.500-01
6 5.90e-01 1.00e-02 1.0Be-Ol 1.80e-02
C1 5.00e+00 5.00e-02 8.00e-02 5.00e-02
Ar 6.000-01 2.00e-02 2.00e-02 2.00e-02
K 3.70e-01 1.00e-02 1.20e-02 1.OOe-02
Ca 3.60e-02 9.006-03 4.00e-03 0.OOe-03
Sc 1.10&-03 5.00e-06 1.60*-02 5.00e-06
Ti 5.409-05 5.00e-06 3.10e-02 5.00e-06
V 1.30e-03 1.00e-03 2.30e-03 1.00O-03
Cr 2.50e-04 2.20e-03 2.40--03 2.20e-03
Ma 2.90e-02 2.50e-04 8.00e-04 2.50e-04
Fe .6.60e-04 1.20e-03 4.00e-02 1.30e-04
CO 9.40O-03 1.OOe-03 1.30e-02 1.000-03
Ni 1.90e-02 6.70*-03 5.30e-03 6.70e-03
Cu 1.20e-01 1.40e-02 8.00e-03 1.30e-02
Zn 4.00e-01 3.90e-02 3.00e-02 3.90e-02
Ga 2.50e-04 5.00e-05 1.30e+00 5.ooe-OS
Go 1.000-01 5.00e-04 2.00e+01 5.00e-04
AJ 1.00-02 6.00e-03 2.00e-03 6.00e-03
Se 1.30e+00 4.50e-02 1.50e-02 4.50e-02
Br 7.60e-01 5.00e-02 2.60e-02 5.ooe-02

Units for transfer data are derived as followa:
Biv -> pCi/kg in vegetation per pci/kg in soil (no units),
FM -> pCi/liter in milk per pCi/day ingested by animal (days/liter),
Ff -> pCi/kg in meat per pCi/day ingested by animal (days/kg).

I
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i
SPECIFIC FACTORS USED TO DETERMINE A, Pi, Rh VALUES FOR THE

OFFSITE DOSE CALCULATION MANUAL

I

i

II

11
Stable Element Transfer Coefficients by nuelide.

Waterford Steam Electric Station

Yleeant Stable Zlement Transfer Data

Div Fm rf Pm

Veg/Soil Cow Milk Meat Goat Milk

Kr 3.00.00 2.00e-02 2.00e-02 2.00e-02

Rb 1.30e-01 3.00e-02 3.10e-02 3.00e-02

Sr 1.70e-02 8.00e-04 6.00e-04 1.40e-02

Y 2.0Oe-03 1.00--05 4.60o-03 1.00--05

Zr 1.70e-04 5.00e-06 3.40e-02 5.0Oe-06

Nb 9.40e-03 2.50e-03 2.90s-Cl 2.50e-03

Mo 1.20*-Ol 7.50s-03 B.OOe-03 7.50e-03

TC 2.SOe-01 2.50e-02 4.00e-01 2.50e-02

Ru 5.00--02 l.OOe-06 4.00e-01 1.00-06

Rh 1.30e+01 1.00e-02 1.500-03 l.O0e-02

Pd 5.00e+00 1.00e-02 4.00e-03 1.0Cc-02

Ag 1.50e-0 5.oot-02 l.70e-02 5.00e-02

Cd 3.00e-Ol 1.20e-04 5.30e-04 l.20e-04

In 2.50e-01 1.OOe-04 8.00e-03 1.00e-04

Sn 2.50e-03 2.50e-03 8.00e-02 2.50e-03

8b 1.10e-02 1.50e-03 4.00e-03 1.50e-03

Te 1.30e+00 1.00e-03 7.70e-02 l.O0e-03

I 2.00e-02 6.00e-03 2.90e-03 6.00e-03

Xe 1.00e+01 2.00e-02 2.00e-02 2.00e-02

Co 1.00e-02 1.20e-02 4.00e-03 3.00e-01

Da 5.00--03 4.00e-04 3.20e-03 4.000-04

La 2.50e-03 5.00e-06 2.00e-04 5.00e-06

Ce 2.50e-03 1.00e-04 1.20e-03 1.OOe-04

Pr 2.50e-03 5.00e-06 4.70e-03 5.00e-06

Nd 2.40&-03 5.OOe-06 3.30e-03 5.00e-06

PM 2.50e-03 5.00e-06 4.BO9-03 5.00e-06

Sm 2.50e-03 5.00e-06 5.00e-03 5.000-06

Iu 2.Se-03 5.000-06 4.80e-03 5.00e-06

Od 2.60e-03 5.00e-06 3.60e-03 5.00e-06

Tb 2.60e-03 5.0De-06 4.40e-03 5.00e-06

Dy 2.50e-03 5.00e-06 S.30e-03 5.00e-06

no 2.60--03 5.00--06 4.40e-03 5.00e-06

Er 2.50--03 5.00e-06 4.00--03 5.00e-06

Tm 2.60e-03 5.00e-06 4.40e-03 5.00e-06

Yb 2.500-03 5.00e-06 4.00e-03 5.00e-06

Units for transfer data are derived as followxz

Div -7 pCi/kg in vegetation per pCi/kg in soil (no units).

Fm -> pCi/liter in milk per pCi/day ingested by animal 
(days/liter),

F, -> pCi/kg in meat per pCi/day ingested by animal (daym/kg).
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SPECIFIC FACTORS USED TO DETERMINE A4, Pi. R4, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Stable Element Transfer Coefficients by nuclide.
Waterford Steam Electric Station

zlement Stable Element Transter Data

Biv FM Ff Fm
Veg/813l Cow Milk Meat Goat Milk

Lu 2.60e-03 5.Ooe-06 4.40e-03 S.00-06
Rf 1.70e-04 5.00e-06 4.Ooe-01 5.00e-06
Ta 6.300-03 2.500-02 2.60e+00 2.50--02
W l.8Oe-02 5.00e-04 1.39e-03 5.00e-04
Re 2.50e-01 2.50e-02 8.00e-03 2.50e-02
Oo 5.006-03 5.000-03 4.000-01 S.O0e-03
Ir 1.300401 S.OOe-03 1.50e-03 5.00e-03
Pt S.00-O1 5.000-03 4.000-03 5.00s-03
Au 2.50-03 5.00e-03 8.000-03 5.00e-03

Hg 3.80e-01 3.80e-02 2.60e-01 3.80e-02
Ti 2.50e1 2.20e-02 4.00e-02 2.20e-02
Pb 6.80e-02 6.20a-04 2.90e-04 6.200-04
Di 1.50s-01 5.00e-04 1.30e-02 s.00e-04
Po 1.50e-01 3.DOe-04 1.20e-02 3.00e-04
At 2.50e-01 5.00e-02 8.00e+00 S.ooe-02
Rn 3.50e+00 2.00e-02 2.000-02 2.000-02
Pr 1.00*-02 5.00e-02 2.00e-02 5.OOa-02
Ra 3.100-04 8.00e-03 3.40e-02 9.OOe-03
Ac 2.50e-03 5.00e-06 6.00e-02 5.00*-06
Th 4.200-03 S.OOe-06 2.00e-04 5.00e-06
Pa 2.50e-03 S.00--06 *.004+02 5.00e-06
U 2.50e-03 5.00--04 3.40e-04 5.OOe-04
Hp 2.500-03 5.00e-06 2.00e-04 5.00e-06
Pu 2.30e-04 2.00e-06 1.40e-0S 2.00e-06
Am 2.50-04 5.00e-06 2.006-04 5.00e-06
Cm 2.506-03 5.00e-06 2.000-04 5.00*-06
Bk 2.50e-03 5.00e-06 2.00oe-04 5.00e-06
Cf 2.50o 03 5.00e-06 2.00e-04 5.00e-06
En 2.50B-03 S.000-06 2.00e-04 5.00e-06
Fm 2.50e-03 5.00e-06 2.OOe-04 5.OOe-06

Units for transfer data are derived an follows:
Div -> pCi/kg in vegetation per pCi/kg in *oil (no units),

Fm -3. pCi/liter in milk per pCi/day ingested by animal (days/liter),

Pf -> pCi/kg in meat per pCi/day ingested by animal (days/kg).
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SPECIFIC FACTORS USED TO DETERMINE A. P5, R6 VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

bioaccumulation Factors for Aquatic organimns by element.
Waterford Steam Electric Station

element Bioaccumulation Factors

Fresh Fresh Salt Salt

Water Water Water Water

Fish Invert. Fish Invert.

H 9.00e-01 9.000-01 9.00e-01 9.30e-01

He 1.00.400 l.00e+00 l.00e+00 1.00e+00

Li 5.00e-01 4.000+01 5.00e-01 5.00e-01

Be 2.00e400 l.OOe+Ol 2.00e+02 2.00e+02

B 2.200-01 5.00.401 2.20.-01 4.40--01

C 4.60e+03 9.10e+03 1.80e+03 1.40e+03

1 1.300+05 1.50e+05 6.00e+04 1.70.+04

0 9.20e-01 9.20e-01 9.60e-01 9.60e-01

F 1.000+01 1.00e+02 3.600+00 3.60e+00

No 1.OOc+00 1.Oe+00 l.OOe+00 l.00+00

Na 1.00e+02 2.00e+02 6.70e-02 1.90e-01

mg S.008+01 1.COe+02 7.70e-o1 7.70e-01

Al 2.OOe+0l 6.30*+01 1.O0e+0l 6.006+01

Si 2.50e+00 2.50e+01 1.OOe+0l 3.30e+01

P 1.00e+05 2.00e+04 2.90e+04 3.006+04

9 7.50e+02 1.OOe+02 1.70e+00 4.40e-01

Cl 5.00.+01 1.00e+02 1.30e-02 1.90e-02

Ar 1.000+00 l.OOe+00 1.00e+00 l.ODe+00

X 1.00e+03 8.30-+02 1.10-+01 6.60e+00

Ca 4.00e+01 3.30e+02 5.00-Ol 1.30+01

Sc 2.000400 1.00e+03 2.00e+00 1.00e+04

Ti 1.OOe+03 3.00e+03 l.00+03 1.00e+03

V 1.00+01 3.00e+03 1.00e+01 5.00e+01

Cr 2.00e+02 2.00e+03 4.00e002 2.00e+03

Mn 4.00-+02 9.00e+04 5.50e+02 4.00e+02

Fe 1.OOe+02 3.20e+03 3.00e+03 2.00e+04

Co S.OOe+01 2.00e+02 1.OOe+02 l.OOe+03

Ni l.OOe+02 1.000+02 1.006+02 2.50e+02

Cu 5.OOe+01 4.00e+02 6.70e+02 1.70e+03

Zn 2.00e+03 1.OOe+04 2.00e+03 5.00e+04

GA 3.30e+02 6.70e+02 3.306+02 6.70e+02

ae 3.30e+03 3.30e+01 3.30e+03 1.70e+04

AA 1.00*+02 4.00e+01 3.30.+02 3.30e+02

9e 1.70e+02 1.70e+02 4.00e+03 l.00+03

Br 4.20e+02 3.30e+02 1.50e-02 3.10e+00

xr 1.000+00 1.00e+00 1.00e+00 1.00e+00

Rb 2.00e+03 1.00e+03 8.30e+00 1.70e+01

Bioaccmulation factors in units of pCi/kg per pCi/liter.

I
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SPECIFIC FACTORS USED TO DETERMINE A4, Pi, R, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Bioaccumulation Factors for Aquatic Organisms by element.
waterford Steam Electric Station

slement Bioaccumulation Factors

Fresh Fresh Salt Salt
Water Water Water Water
Fish Invert. Fish Invert.

Sr 3.00*+01 1.OOe+02 2.00e+00 2.00e+01

Y 2.50e+01 1.000+03 2.50e+01 1.00e+03
Zr 3.30*+00 6.70e+00 2.00e+02 8.00e+01

Nb 3.00e+02 1.0Oe+02 3.00e+04 1.00e+02

Mo 1.OOe+02 1.00e+01 1.00.+01 1.00-01

TS 1.S0-+01 5.00e+00 1.OOe+0l 5.OOe+01

Ru 1.000+01 3.00e+02 3.00e+00 1.00e+03

Rh 1.00+01 3.00e+02 1.00e+01 2.00e+03
Pd 1.000+01 3.OOe+02 1.ooe40o 2.00e+03

Ag 2.30e+00 7.70e+02 3.30e+03 3.30e+03

Cd 2.00e+02 2.00e+03 3.00e+03 2.50e+05

In 1.00o+05 1.00e+05 1.00e+05 1.000405
Sn 3.00e+03 1.00e+03 3.00e+03 1.00e+03

5b 1.000+00 1.000401 4.00e+01 5.00e+00

Te 4.00e+02 6.10e+03 1.0000+0 1.00e+02

I 1.50e+01 5.00e+00 1.00e+01 S.000+01

Xe 1.00e+00 l.OOe+00 1.00e+00 1.OOe+0O
CB 2.00e+03 1.OOe+03 4.00.+01 2.50e+01

Ba 4.00e+00 2.00e+02 1.000+01 1.OOe+02

La 2.SOe+01 1.00e+03 2.50e+01 l.OOe+03
Co 1.00+00 1.00e+03 1.OOe+01 6.00e+02

Pr 2.S0e+01 1.000+03 2.50e+01 1.00e+03
Nd 2.SOe-01 1.00*+03 2.50e+01 1.OOe+03

PM 2.50e+01 1.OOe+03 2.50e+01 1.OOe03

8m 2.SOe+01 1.OOe+03 2.50e401 1.00e+03

Eu 2.50e+01 1.00+03 2.30e.01 1.00e-03

Gd 2.50e+01 1.00e+03 2.50.+01 1.00e+03

Th 2.50e+01 1.OOe+03 2.500+01 1.00e+03

Dy 2.50*+01 1.0oe+03 2.50e+01 1.OOet03
Ho 2.50e+01 1.OOe+03 2.50e+01 1.00e+03

Br 2.50e+01 1.00ae03 2.50e+01 1.00e+03

Tm 2.50e+01 1.OOe+03 2.30e+01 1.OOe+03

Yb 2.50e+01 1.OOe+03 2.50e+01 1.OOe+03

Lu 2.50e+01 1.00e+03 2.50e+01 2.OOe+03

Hf 3.30e+00 6.70e+00 2.00e+02 2.OOe+01

Ta 3.00*+04 6.70e+02 3.00e+04 1.70e+04
w 1.20e+03 1.00e.01 3.00e+01 3.00e+01

Dioaccmulation factors in units of pCi/kg per pci/liter.
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SPECIFIC FACTORS USED TO DETERMINE A, Pi, R, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

Dioaccumulation Factors for Aquatic Organisms
Waterford Steam Electric Station

by element.

Ilement Bioaccumulation Factors

Fresh Fresh salt salt
Water Water Water Water
Fish Invert. Fish Invert.

Re 1.20e+02 6.00e+01 4.00e+00 6.000+01
Os 1.00e+01 3.00e+02 1.008+01 2.OOe+03
Ir 1.DOe+01 3.00e+02 1.OOe.01 2.00e+03
Pt 1.00-+02 3.00e+02 1.00e+02 2.00e+03
Au 3.30O+01 5.000+01 3.30e+01 3.30e+01
Hg 1.OOe+03 1.00e+05 1.70e+03 3.30e+04
TI 1.006+04 1.SOe+04 1.OOe+04 1.50e+04
Pb l.00+02 1.OOe+02 3.00e+02 l.00e+03
Bi 1.50e+01 2.40e+01 1.500+01 2.400+01
PO 5.00e+02 2.00e+04 3.00e+02 5.OOe+03
At 1.50e+01 5.00e+00 1.00+01 5.00e+01
Rn 1.00+00 1.OOe+00 .loe+00 1.OOe+00
Pr 4.ooe+02 1.00+02 3.00e+02 2.00e+01
Ra 5.006+01 2.50.+02 5.000+02 1.Oe+02
Ac 2.50eS+O 1.OOe+03 2.50e+01 1.OOe+03
Th 3.00e+01 5.00e+02 1.00e+04 2.00e+03
Pa 1.10e+01 1.10*+02 1.00.+01 l.QOe+01
U 2.00e+00 6.00e+01 l.OOe+01 1.OOe+01
Sp 1.00+01 4.00e+02 1.000+01 1.00e+01
Pu 3.50e+00 l.OOe+02 3.00e+00 2.00e402
Am 2.500+01 1.OOe+03 2.50e+01 1.O0e+03
cm 2.500+01 1.00*+03 2.50e401 l.00+03

Bk 2.50e+01 1.00e+03 2.500+01 1.00*+03
Cf 2.50+01 1.00e+03 2.SOe+01 1.00e+03

so l.OOe+01 1.00e+02 1.OOe+01 l.00e+01
FM 1.00e+01 1.00e+02 1.000+01 1.OOe+01

Sioaccmulation factors in units of pCi/kg per pCi/liter.
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SPECIFIC FACTORS USED TO DETERMINE A, Pi, Rj, VALUES FOR THE

OFFSITE DOSE CALCULATION MANUAL

site specific Parameters used.

Paramater No.
Description
Formula Symbol
Value
units

II

sfraction of ingeated produce grown in region

fg
s0.760
s none

I
II

i

I

Parameter No.
Description
rormula symbol
Value
Units

Parameter No.
Description

I

2
fraction of leafy vegetables
fL
1.000
none

grown in region

Formula
Value
units

Symbol

24
i fraction of activity

particulates
sr

0.200
;none

retained on crops for airborne

Paramater No.
Description

Formula
Value
units

Symbol

: S
s fraction of activity retained on crops for airborne

radioiodines
s r
t 1.000

none

Parazater No.
Description
Formula Symbol
Value
Units

Parameter No.
Description
Formula Symbol
Value
Units

I

9

I

6
building shielding factor for
SF
0.700
none

maximum Individuals

11
period of long
t
131400.000
hr

term buildup of activity in soil or sediment

Parameter No.
Description
Forvmla Symbol
Value
Units

Paramater No.
Description

I

12
transport time from animal feed-milk-man max individuals

tf
2.000
days

15
time delay for harvest of veg/crops and ingestion by

animals - stored feed
tth

2160.000
:hr

Formula
Value
Units

symbol
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SPECIFIC FACTORS USED TO DETERMINE A, P1., R, VALUES FOR THE

OFFSITE DOSE CALCULATION MANUAL

Paramate
Descript

Foruils
Value
units

r No.
.Ion I

symbol

16
time delay for harvest of veg/crops and ingestion by

man - leafy veg max indivd
tL
24 .000
hr

17
time delay for harvest of veg/erops and Ingestion by

man - produce veg max lnd
th
1440. 000
hr

Paramate
Descript

r No.
ion

Symbol81

s

Formula
Value
Units

Parameter No.
Description

Forms1a
Value
Utits

Symbol

Parameter No.
Description

1 37
agricultural productivity by unit area stored foed
foed-animal-man

sYe
t 2.000
, kg/m2

38
agricultural productivity by unit area pasture grass

feed-animal-man
, TIP

0.700
: kg/a2

41
time from slaughter of meat anirml to consumption
tf
20.000
days

For-ul&
Value
Units

symbol

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Pormula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

I

t

I

t

I

43
agricultural productivity by unit area crops/ve!
TV
2.000
kg/m2

44
rate constant for removal of activity on plants
lambda-w
2. 062938e-3
hr-l

69
fraction of year that milk cows are on pasture
fp
1.000
none

ff-man

by weathering

UNT-005-014 Revision 7 Attachment 7.22 (17 of 18)

344



SPECIFIC FACTORS USED TO DETERMINE A, Pi. Ri, VALUES FOR THE
OFFSITE DOSE CALCULATION MANUAL

I

Paramater (o.
Description
Formula Symbol
Value
units

70
fraction
fp
1.000
none

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
Units

Paramater No.
Description
Formula Symbol
Value
units

Paramater No.
Description
Formula Symbol
Value
Units

Paraater No.
Description
Formula Symbol
Value
Units

I
t

I
t

2

2

2

I

I

3

I

71
fraction
fp
1.000
none

73
fraction
fr
1.000
none

74
fraction
fs
1.000
none

75
fraction
fs
1.000
none

absolute
K
8.000
9/T3

of year that milk goats are on pasture

of year that beef cows are on pasture

of milk cow's intake from pasture

of milk goat'n Intake from pasture

of beef cows intake from pasture

relative humidity in-the atmosphere
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ODCM SPECIFICATIONS CONTAINED IN THE
WATERFORD III TECHNICAL REQUIREMENTS MANUAL

1AMRCIECATION M TAR OR SECTION DESCRIPTION
3.11.1.1 Section 3/4.11.1 Lbguld Effluents - Concentration

4.11.1.1.1 Table 4.11 1 RudkocM Lbiuid Waste Samplng and Anayss Program
3.11.1.2 Section 3/4.11.1 Luid Effluents -Dose

3.11.1.3 Secdon 3/4.11.1 Liquld Radwaste Treatment Systm

3.11.2.1 _ Section 314.11.2 Gaseous Effluents - Dose Rate

4.11.2.12 Table 4.11-2 Radoacie Gaseous Waste Samnplig and Analysis
Pro3ram

3.11.2.2 Section 3/4.11.2 Gaseous Effluents - Dose Rate
(Noble Gnus)

3.11.2.3 Seto 3W4.11.2 .Gaseous Effuents - Dose Rate
(1-131 1-133, Tritium and Particulates)

3.11.2A SectIon 314.11.2 Gaseous Radwaste Treatment

3.11.4 Section 3/4.11.4 Total Dose
3.3.3.10 SectIon 3/4.3.3 Radioactive uid Effluent Montorl Instrnumentation

4.3.3.10 Table 3.3-12 Radoactive Liquid Efflwnt Monitoring Instrumentntion

&3.3.11 SectIon 3t4.3.3 Radioactive Gaseous Effluent Monitoring Instrumentation

4.3.3.11 Table 3.3-12 Radioactive Gaseous Effluent Monitoring Instrumentation

3.12.1 Section 3/4.12.1 Radiological Environmental Monitortng Program

3.12.1 Table 3.12-1 Radiogical Environmental Monitorif Proram

3.12.2 Table 3.12-2 Reporting Levels For Radioactivity Concentrations In
_ _ Environmental Samples

3.122 Table 4.12-1 Detection Capabilities For Environmental Sample Analysis
Lower Limits of Detection

3.12.2 section 3/4.12.2 Land Use Census

3.12.3 Section 3/4.12.3 Interlhboratory Comparison Proaram
314.3.3.10 Section 3/4.3 Radioactive Liquid Effluent Monitoring Instrumentation

Basis
3/4.3.3.11 Section 3/4.3 Radioactive Gaseous Effluent Monitoring Instrumentation

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _B asis

3J4J11.1.1 Section 3/4.11 Liquid Effluents Concentration Basis

314.11.1.2 Section 3/4.11 Liquld Effluents oe Basis

3/4.11.1.3 Section 3/4.11 Liquid Radwaste Treatnent System Basis

3/4.112.1 Section 3/4.11 Gaseous Effluents Dose Rate Bass

3/4.112.2 Section 3/4.11 Gaseous Effluents Dose - Noble Gases Basis

3/4.112.3 Section 314.11 Gaseous Effluents Dose -
1-131. 1-133. Triftum and Particulates Basis

314.11.2.4 Section 314.11 Gaseous Radwaste Treatment System Basis

3/4.11.4 Section 3/4.11 Total Dose Basis

3/4.12.1 Section 3/4.12 Radiological Environmental Monitoring Program Basis

3/4.122 Section 3/4.12 Land Use Census Basis

3/4.12.3 Section 3/4.12 Interlaboratoty Comparison Program Basis
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Title: Process Control Program

Procedure Owner: Mark L. Carver I Sr Nuclear Support Coordinator
P_ Print Name / Title)

Approved: I !?Iyo V
I_______ (Procedure Owner Signature) [( 5ate)

EN Common El _____ ANO | PNPS |_ l

ENN Li Effective ECH RBS
Effective ENS *~10101104 Date GGNS _____ VY ____

Date Exception ______IPEC _____ W3 ____

E c pi n JAF _ _ _ __ W PO _ _ _ _

Basis Statement

Change to Section 1.0, Purpose - adding information for the PCP program
Changed reference section to identify only non-site references for this document
Added definition for Batch in Section 3.0
Changes made in Section 4.0 & 8.0
Moved text about vendor taking title of waste from Section 5.2.2 to 5.2.1
Updated Section 5.4 to match each site's approval authority list for the PCP and changes
Added Section 5.5 to include vendor related requirements
Updated procedure to match requirements of AD-101

Procedures Affected By This Revision
None

Process Apolicability Exclusion (ENN-LI-1 00) I Programmatic Exclusion (ENS-LI-11)

All Sites: a Specific Sites: ANO 5 GGNS [] IPECE] JAF 5 PNPS[] RBS El VY O W3 0
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1.0 PURPOSE

The Process Control Program (PCP) shall contain formulas, sampling, analyses, test
and determinations to be made to ensure that the processing and packing of solid
radioactive wastes based on demonstrated processing of actual or simulated wet solid
wastes will be accomplished in such a way as to assure compliance with 10 CFR Parts
20, 61 and 71, State Regulations, burial ground requirements, and other requirements
governing the disposal of solid radioactive waste. The scope of the PCP is to assure
that radioactive waste will be handled, shipped, and disposed of in a safe manner in
accordance with approved site or vendor procedures, whichever is applicable.

2.0 REFERENCES

2.1 Entergy Nuclear - South

[1] EN-QV-104, 'Entergy Quality Assurance Program Manual Control"

[2] Title 49, Code of Federal Regulations

131 Title 10, Code of Federal Regulations

[4] Low-Level Waste Licensing Branch Technical Position on Radioactive Waste
Classification, 11 May 1983

[5] Disposal Site Criteria and License

[6] Waste Processor Acceptance Criteria

[7] LI-101, -10CFR50.59 Review Program"

3.0 DEFINITIONS

[1] De-watering -The removal of water or liquid from a waste form, usually by
gravity or pumping.

[2] Batch - An isolated quantity of waste to be processed having essentially
consistent physical and chemical characteristics.

[3] Compaction -The process of volume reducing solid waste by applying external
pressure.

[4] Incineration - The process of burning a combustible material to reduce its
volume and yield an ash residue.

[5] Solid Dry Waste - Radioactive waste which exist primarily in a non-liquid form
and includes such items as dry materials, metals, resins, filter media and
sludges.



[6] Solid Liquid Waste - Radioactive waste that exist primarily in a liquid form and is
contained in other than installed plant systems, to include such items as oil,
EHC fluid, and other liquids.

[7] Solidification - Conversion of liquid or liquid like materials, including wet solids,
into a solid free standing form.

[8] Stability - Structural stability per 1 OCFR61.2. This can be provided by the waste
form, or by placing the waste in a disposal container or structure that provides
stability after disposal.

[9] Volume Reduction - any process that reduces the volume of waste. This
includes but is not limited to, compaction and incineration.

4.0 RESPONSIBILITIES

4.1 The Vice President Operations Support (VPOS) is responsible for the
implementation of this procedure.

4.2 Each site Senior Nuclear Executive (SNE) is responsible for ensuring that
necessary site staff implements this procedure.

4.3 The Low Level RadWaste (LLRW) Focus Group is responsible for evaluating and
recommending changes and revisions to this procedure.

5.0 DETAILS

An isotopic analysis shall be performed on every batch for each waste stream so that
the waste can be classified in accordance with 10CFR61. The isotopic and curie
content of each shipping container shall be determined in accordance with 49CFR
packaging requirements. The total activity in the container may be determined by
either isotopic analysis or by dose-rate-to-curie conversion.

5.1 Solid Dry Waste Management

NOTE

If the provisions of the Process Control Program are not satisfied, suspend
shipment of the defectively processed or defectively packaged solid waste from the
site. Shipment may be accomplished when the waste is processed / packaged in
accordance with the Process Control Program.

5.1.1 Solid waste may be packaged and processed either on-site or at a
licensed off-site waste processing facility. The licensed off-site waste
processing facility will take title to the waste and certify that it has been
properly incinerated, solidified or vitrified prior to disposal.



5.1.2 Solid waste will meet applicable regulatory requirements, vendor waste
acceptance criteria and disposal site acceptance criteria.

5.1.3 Solid waste processing may include, but is not limited to compaction,
incineration, bulk processing, dewatering, or any other acceptance
technologies available.

5.2 Liquid Waste Management

NOTE
The solidification of liquid wastes will be verified with surveillance activities of an
approved Process Control Program.

5.2.1 Solid Liquid waste may be packaged and processed either on-site or at a
licensed off-site waste processing facility. The licensed off-site waste
processing facility will take title to the waste and certify that it has been
properly incinerated, solidified or vitrified prior to disposal.

5.2.2 Solid Liquid waste will meet applicable regulatory requirements, vendor
waste acceptance criteria and disposal site acceptance criteria.

5.2.3 Solid Liquid waste processing may include, but is not limited to
incineration, solidification, or any other acceptance technologies available.

5.3 Quality Assurance

5.3.1 Reviews of solid waste activities performed under the guidance of the
Process Control Program are completed through audits and selected
monitoring activities.

5.3.2 Certain elements of the Entergy Quality Assurance Program Manual are
applied to the Process Control Program.

5.4 Administrative Controls

5.4.1 Information on solid radioactive waste shipped off-site is reported annually
to the Nuclear Regulatory Commission in the Annual Radioactive Effluent
Release Report as specified by the Offsite Dose Calculation Manual
(ODCM).

5.4.2 All changes to the PCP shall be documented. All records of reviews
performed shall be retained as required by the Quality Assurance
Program. The documentation of the changes shall:

5.4.2.1 Contain sufficient information to support the change with appropriate
analyses or evaluations justifying the change.



5.4.2.2 Include a determination that the change will maintain the overall
conformance of the solidified waste product to existing requirements
of Federal, State or other applicable regulations.

5.4.3 All changes in the Process Control Program and supporting
documentation are included in each site's next Annual Radiological
Effluent Release Report to the Nuclear Regulatory Commission with the
following exception at Grand Gulf Nuclear Station. Grand Gulf Specific
Requirement - PCP changes are not submitted to the NRC.

5.4.4 The changes to RW-105 shall become effective upon review and
acceptance by the site's General Plant Manager except as listed below:

5.4.4.1 For Grand Gulf Nuclear Station, the changes to RW-105 shall be
accomplished as specified in Grand Gulf Nuclear Station Technical
Requirements Manual (TRM) Section 7.6.3.8. The changes shall
become effective upon review and acceptance by the On-site Safety
Review Committee (OSRC) and the approval of the GGNS Plant
General Manager.

5.4.4.2 For River Bend Nuclear Station, the procedure approval along with
changes to RW-105 shall be accomplished per the River Bend
Nuclear Station Technical Requirements, Section 5.5.14.1. The
changes shall become effective upon review and acceptance by
approval from the River Bend Nuclear Station Plant Manager or
Radiation Protection Manager.

5.4.4.3 For Waterford 3, the procedure approval along with changes to RW-
105 shall be accomplished per Waterford 3 Technical Specifications
6.13.2. The changes shall become effective upon review and
acceptance by the Waterford 3 General Plant Manager.

5.4.5 Each site will maintain applicable state and federal regulations (web based
access is acceptable), vendor waste acceptance criteria and disposal site
waste acceptance criteria.

5.5 Vendor Requirements

5.5.1 Vendors performing radwaste services under 10CFR61 and 10CFR71
requirements will be on the Entergy Qualified Supplier's List (QSL).

5.5.2 Vendors performing radwaste services on-site are to comply with the
following:

5.5.2.1 Dewatering and solidification services shall have a NRC approved
Topical Report or other form of certification documenting NRC
approval of the processes and associated equipment/containers.



5.5.2.2 All vendor procedures utilized for performing on-site radwaste
services will be reviewed per the requirements of LI-1 01, technically
by the applicable site's Radiation Protection organization and only be
accepted per the approvals specified in Section 5.4.4.

5.5.2.3 All changes to vendor procedures for ongoing on-site radwaste
services will be reviewed technically by the site's Radiation
Protection organization and screened per the requirements of LI-1 01,
"lOCFR50.59 Review Program". Significant procedural changes will
require the approvals specified in Section 5.4.4. During screening,
the level of significance for procedural changes on equipment and
process parameters may warrant the full 1 OCFR50.59
documentation and approval process.

PRECAUTIONS AND LIMITATIONS

None

6.0 INTERFACES

None

7.0 RECORDS

7.1 Documentation of pertinent data required to classify waste and verify
solidification will be maintained on each batch of processed waste as required by
approved procedures.

7.2 Documentation will also be maintained to ensure that containers, shipping casks,
and methods of packaging wastes meet applicable Federal regulations and
disposal site criteria. The records of reviews performed and documents
associated with these reviews will be maintained as QA records.



8.0 OBLIGATION AND REGULATORY COMMITMENT CROSS-REFERENCES

Document Document NMM Procedure Site Applicability
Section Section

ANO ODCM L3.2.1.B 5.4.3 ANO

ANO1 Technical Specifications 5.6.3 5.4.1 ANO

ANO2 Technical Specifications 6.9.3 5.4.1 ANO

RBS Technical Requirements 5.5.14 RBS

RBS Technical Requirements 5.5.14.1 5.4.3.2 RBS

RBS Technical Requirements 5.5.14.2 5.4.3.2 RBS

RBS Technical Requirements 5.8.2 5.4.3.2 RBS

WF3 Technical Specifications 1.22 WF3

WF3 Technical Specifications 6.9.18 5.4.1 WF3

WF3 Technical Specifications 6.13.2.b 5.4.3.3 WF3

GGNS UFSAR, Chapter 16B.1 / 7.6.3.8 1.0 GGNS
TRM paragraph I
GGNS ODCM 5.6.3.c 5.4.1 GGNS

GGNS UFSAR, Chapter 16B.11 7.6.3.8 5.4.2 GGNS
TRM paragraph 2

* Covered by directive as a whole or by various paragraphs of the directive.

9.0 ATTACHMENTS

9.1 None


