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> 1.0 INTRODUCTION

The Offsite Dose Calculation Manual (ODCM) provides the methodology to be

used for demonstrating compliance with the Radiological Effluent Technical

Specifications (RETS), 10 CFR 20, 10 CFR 50, and 40 CFR 190. The contents

of the ODCM are based on Draft NUREG-0472, Revision 3, "Standard

Radiological Effluent Technical Specifications for Pressurized Water

Reactors," September 1982; Draft NUREG-0473, Revision 2, "Radiological

Effluent Technical Specifications for BWR's," July 1979; NUREG 0133,

"Preparation of Radiological Effluent Technical Specifications for Nuclear

Power Plants," October 1978; the several Regulatory Guides referenced in

these documents; and, communication with the NRC staff.

Notwithstanding the above, rather than redefine the basis for an offsite

dose limit or release limit, the limits listed in the Environmntal

Technical Specifications for Nine Mile Point Nuclear Station Unit 1 dated

March 1, 1979, have been utilized whenever possible. In this manner a

minimum number of changes to the current implementing procedures are

needed. One of the major differences between the RETS and -ODCM and the

Environmental Technical Specification is that release limits and offsite

dose limits in the latter are based on site releases while they are based

on unit releases in the former. This difference is compensated for in the

ODCM by setting the releases from other units at the site eaual to zero.

Section 5 contains a detailed description of the Radiological

Environmental Monitoring (REM) sampling locations. These locations are

subject to change based on the results of the annual Land Use Census.

Should it be necessary to revise the ODCM, these revisions will be made in

accordance with Technical Specifications.
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> 2.0 LIQUID EFFLUENTS

2.1 Setpoint Determinations

2.1.1 Basis

Monitor setpoints will be established such that the

concentration of r adionuclides in the liouid effluent releases

in the discharge canal will not exceed those concentrations as

specified in 10 CFR 20, Appendix 8, Table II, Column 2.

Setpoints for the Service Water System Effluent Line will be

calculated based on the r adionuclides identified during the

previous year's releases from the liquid radwaste system or the

isotopes identified in the most recent radwaste release.

Setpoints for the Liauid Radwaste Effluent Line will be based

on the radionuclides identified in each batch of liauid waste

prior to its release.

After release, Liauid Radwaste the monitor setpoint may remain

as set, or revert back to a setpoint based on a previous

Semi-Annual Radioactive Effluent Release Report.

2.1.2 Service Water System Effluent Line Alarm Setpoint

The detailed methods for establishing setpoints for the Service

Water System Effluent Line Monitor shall be contained in the

Nine Mile Point Station Procedures. These methods shall be in
I

accordance with the following;
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Setpoint (Hi-Hi alarm) —0.9 I C;) T0F CF + background
~sw 7 Cl

QMPCi

where C. = concentration of isotope i in the sample
1

(units = uCi/ml)

TDF = Total Dilution Flow (units = gallons/min)

F „ = Service Water Flow (units = gallons/min)

'CF = monitor calibration factor (units = net cps/uCi/ml)

MPC. = liauid effluent radioactivity concentration limit

for radionuclide i as specified in l0 CFR 20,

Appendix 8, Table II, Column 2, for those

nuclides present in the previous batch release

from the liauid radwaste effluent system or for

those nuclides present in the last Semi-annual

Radioactive Effluent Release Report (units =

uCi/ml) or for those nuclides present in the

service water system.**

0.9 = factor to account for the presence of Is emitters

C. =
i

MPC.

Required Dilution Factor

TDF = Actual Dilution Factor

** For periods with known reactor water to RCLC system leakage, RCLC maximum
permissible concentration may be prudently substituted for the above.
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a

Setpoint (Hi alarm) ~ 0.7 Setpoint (Hi-Hi alarm)

2.1e3 Liauid Radwaste Effluent Line Alarm Setpoint
'

The detailed methods for establishing setpoints for the Liauid

Radwaste Effluent Line Monitor shall be contained in the Nine

Mile Point Station Procedures. These methods shall be in

accordance with the following:

Setpoint (Hi-Hi alarm)~ 0.9 (QC)i TD CF $ + background
~re gli j

where C = activity of isotope i in the sample (units =

uCi/ml)

TDF = Total Dilution Flow (units = gallons/min)

F = Radwaste Effluent Flow (units = gallons/min)re

CF = monitor calibration. factor (units = net cps/uCi/ml)

MPC. =
1

liauid effluent radioactivity concentration limit for

r adionuclide i as specified in 10 CFR 20, Appendix B,

Table II, Column 2, for those nuclides detected by

spectral analysis of the contents of the radwaste

tanks to be released (units = uCi/ml)

Oe9 = factor to account for emitters

C. =
1

MPC.
1

Reauired Dilution Factor
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Setpoint (Hi alarm) ~ 0.7 Setpoint (Hi-Hi Alarm)

Note: If TDF = Ci
~re MPCi

the discharg~ coulo not be made. since the monitor

would be continuously in alarm. To avoid this

situation, F will be reduced (normally by a factorre
of 2) to allow setting the alarm plaint at a

concentration higher than tank concentration. This

will also result in discharge canal concentration at

approximately 50k maximum, permissible concentration.

after the .batch release has been made from the liquid radwaste

effluent system, the setpoint may remain the same or be

returned to a level based on the previous Semi -annual

Radioactive Effluent Release Report where an actual release was

made.

'.2

Dose Determination

2.2.1 Maximum Oose Equivalent Pathway

A dose assessment report was prepareo for the Nine Mile Point

Unit 1 facility by Charles T. Main, Inc., of Boston, MA. This

report presented the calculated dose equivalent rates zo

individuals as well as the population within a 50-mile radius

of the facility based on the radionuclides released in liquid

and gaseous effluents during the time periods of 1 July 1980

through 31 Oecember 1980 and from 1 January 1981 through 31

Oecember 1981. Utilizing the effluent data contained in the

-5-



J



Semi-Annual Radioactive Effluent Release Reports as source

terms, dose equivalent rates were determined using the

environmental pathway models specified in Regulatory Guides

l. 109 and l.ill as incorporated in the NRC computer codes

LADTAP for liquid pathways, and XOQDOQ and GASPAR for gaseous

effluent pathways. Dose equivalent rates were calculated for

the total body as well as seven organs and/or tissues for

adults, teenagers, children, and infants. From the standpoint

of liquid effluents the pathways evaluated included fish

ingestion, drinking water, and external exposure to water and

sediment.

Based on the findings of the above referenced report, the

maximum total body dose from all liquid pathways is received by

an adult. Similarly, the maximum total dose to any organ is

received by the teen liver. In both of these cases (i.e.,
adult whole body dose and teen liver dose), 99K and 98K

respectively of these doses were received via the fish

ingestion pathway.

In order to determine the dose contribution from the release of

liquid effluents, the annual dose to an adult whole body and a

teen liver will be calculated for each of the significant

nuclides (see Table 2-l) identified in the liquid waste based

on the fish ingestion pathway utilizing the following formula:

-6-
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Where Ra .i = total annual dose to organ "j" of individuals

of age group "a" from all of the nuclides

"i" in pathway "p" (units = mrem/year - Ci)

ap
usage factor specifying the exposure time or

intake rate for an individual of an age

group "a" associated with pathway "p"

(units = kg/year)

M
P

mixing rates (reciprocal of dilution factor)

at the point of exposure or point of harvest

(units = dimensionless)

flow rate of the liquid effluent (units =

ft /sec)

release rate of radionuclide "i" (units =

Ci/year)

lp equi librium bioaccumulation factor for

nuclide "i " in pathway "p" (units =

liters/kg)

-7-





alpj the dose factor, specific to a specific age

group "a", radionuclide "i", pathway "p",

and organ "j", which can be utilized to

calculate the radiation dose from an intake

of a radionuclide (units = mrem/pCi)

radioactive decay constant of nuclide "i"

(units = hours )

the average transit time required for

nuclides to reach the point of exposure.

For internal dose, t is the total time
p

elapsed between the release of the nuclides

and the ingestion of the food and/or water

(units = hours)

1100 = factor to convert from

(Ci/year)/(ft /sec) to pCi/liter

Values for R .. are contained in Table 2-1. All of these
apj1

values of R .. are on a per Curie basi s for each of theapjl
nuclides released. Table 2-2 indicates those parameters used

for selected factors of the formula.

Prior to each radioactive liquid discharge, each liquid waste

tank to be discharged will be analyzed for isotope content

utilizing a GeLi detector. On the basis of this analysis,

projected doses to an adult whole body and a teen liver will be

calculated using the following relationships:

-8-





POWB
— 1.05 gR '1(WB) C.

PBL 1'05 Q R "(L) C

Wh~re PDWB Projected dose expected to the whole body of

an adult due to the release of the

identified concentration of nuclide "i".

(Units = mrem/year)

PDL = Projected dose expected to the liver of a

teenager due to the release of the

identified concentration of nuclide "i"

(units = mrem/year)

R i (WB)
= total annual dose to the whole body of an

adult caused by the ingestion of nuclide "i"

per Curie of nuclide "i" released (units =

mrem/year/Curi e)

R i(L)
= total annual dose to the liver of a teenager

caused by the ingestion of nuclide "i" per

Curie of nuclide "i".released (units =

mrem/year/Curi e)

C. quantity of nuclide "i " identified as

present in the release (units = Curies)
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1.05 = correction factor to account for 100K of

dose assuming that 95K of dose received is

delivered via the fish ingestion pathway.

The basis for the derivation of the above parameters is

contained in the preceding pages 6, 7 and 8 and on page 10. As

stated, it has been determined that greater than 95K of the

projected organ and whole body dose from the liquid pathway

comes from ingestion of fish. The value of 1.05 is used in the

'quation as a conservative factor to increase the projected

dose from an anticpated release to 100K.

All projected doses calculated in this manner for each batch of

liquid effluent will be summed for comparison with quarterly

and annual limits, added to the doses accumulated from other

releases in the quarter and year of interest. In all cases,

the following relationships will hold:

For a calendar quarter:

0 ~ 1.5 mrem total body

0„ 4 5 mrem for any organ

-10-





For the calendar year:

0„4 3.0 mrem total body

Dt ~ 10 mrem for any organ

where 0 = total dose received due to liauid effluentt
releases

If these limits are exceeded, a special report will be

submitted to the NRC identifying the cause and proposed

corrective actions. In addition, if these limits are exceeded

by a factor of two, calculations shall be made to determine if
the dose limits contained in 40 CFR 190 have been exceeded.

Dose limits, as contained in 40 CFR 190 are total body and

organ doses of 25 mrem per year and a thyroid dose of 75 mrem

per year. These calculations will include doses as a result of
liauid and gaseous pathways as well as doses from direct
radiation. Liauid, gaseous and direct radiation pathway doses

will consider the James A. FitzPatrick facility as well as Nine
Mile Point Nuclear Station.

In the event the calculations demonstrate that the 40 CFR 190

dose limits, as defined above, have been exceeded, then a

report shall be prepared and submitted to the Commission within
30 days as specified in Section 3.6.15.d of the Technical
Specifications.

Section 4.0 of the ODCM contains more information concerning
calculations for an evaluation of whether 40 CFR 190 limits
have been exceeded.

-11-
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3.0 GASEOUS EFFLUENTS
)

3. 1 Setpoint Determinations

'.1.1

Basis

The monitor setpoints will be established such that the

instantaneous release rate of radioactive materials in gaseous

effluents does not exceed the 10 CFR 20 limits for annual

release. The setpoints will be activated if the annual dose at

or beyond the site boundary would exceed SOO mrem to the whole

body or 3000 mrem to the skin from the continuous release of

radioactive noble gas in the gaseous effluent. The Stack Gas

Monitor setpoints will be determined once per month and will be

based on the isotopic composition of the release. If the

calculated setpoint is less conservative than the existing

setpoint it is not mandatory that the setpoint be changed.

During outages, the last operating setpoint shall be used.

Following an outage of greater than 30 days the setpoints at

the time of shutdown shall be utilized until such time as the

current isotopic composition of the effluent has been

determined; this period may not exceed one month.

3.1.2 Stack Monitor Setpoint

The detailed methods for establishing setpoints shall be

contained in the station procedures. These methods shall be in

accordance with the following:

-12-



~l,

I



(1) The release rate limit for noble gases from Nine Mile Point

Unit 1 is:

$ [(} (1.6E y + 0 3 E. )] ~
1

where: i =

Qi
=

E

an individual nuclide

release rate from Nine Mile Point Unit

1 main stack in Ci/sec for isotope i

the average gamma energy per

disintegration

the average beta energy per

disintegration

Refer to Table 3-1 for E~ and Ep values.

(2) Utilizing the isotopic composition of noble gas releases,

determine f . (the fr action of each noble gas isotope in
1

the effluent)

the concentration in uCi/cc of isotope i in
the gaseous effluent.

(3) Determine the maximum acceptable release rate Qmax (Ci/sec)

for the isotopic mixture of noble gases.

Qmax =

fi 1 6 iy+ 03E

-13-
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(<) Oetermine the Hi Hi alarm point value

Hi Hi Alarm Point = L(('@ax)(CF) )

CF = Calibration Factor (net cps/Ci/sec)

(5) The Hi alarm point value i's 1/2 the Hi. Hi alarm point value.

3.1.3 Recombiner Oischarge Monitor

The release rate at the Recomhiner Discharge t'onitor is limited

to 500,000 uCi/sec (1 Ci/sec for up to 60 days).

(1') The Hi Hi alarm point value. is determined as. follows:
?

Hi Hi alarm point '= 3/4™ X 500,000 uCi/sec = 11,900 mr/hr
31. 5 uCi/sec/mr/hr""

" (2) and, the Hi -alarm point value is

Hi alarm point = 1/4* X 500,000 uCi/sec = 3,960 mr/hr
3 .5 u s sec/mr/hr

*3/4 and 1/4 represent factors of conservatism which may be set less
conservative if isotopic analysis frequency is increased from monthly to
weekly.

*" Typical value, as determined by isotopic analysis.

3.2 Oose Oetermination

3.2.1 Oose Rate

3.2.1.1 Noble Gases

In accordance with the provisions of 10 CFR 20 the

dose rates from noble gas release to unrestricted

areas are to be limited to 500 mrem/yr to the total

-14-
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body and 3,000 mrem/yr to the skin. The monitor alarm

setpoint determinations in Section 3.1 are based on

this limit and setting the alarm setpoints in the

manner specified will assure that these limits are not

exceeded.

3.2.1.2 Tritium, Iodines arid Particulates

The dose rate in unrestricted areas from the release

of tritium, iodine-131, iodine-133 and all

r adionuclides in particulate form with half lives

greater than 8 days is limited to 1500 mrem/year to

any organ. In order to assure that this limit is not

exceeded the average annual release rate of tritium,

I-131, I-133 and particulates with half lives greater

than 8 days shall be:

12X10 Q ~ 1

where: Q
= release rate from Unit 1 stack in

P

Ci/sec or the maximum release rate (Qpmax)

shall not exceed:

Qpmax = 1 = 8 ~ 3X10-5 Ci/sec ~ = 83 uCi/sec
O~

3.2.2 Dose

Calculations will be performed monthly to demonstrate that

doses resulting from the release of noble gases, tritium,

I-131, I-133 and particulates with half lives greater than 8

days are within the limits specified in 10 CFR 50, Appendix I.
These limits are:

-15-
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Noble Gas

5 mr gamma/calendar quarter

10 mrad beta/calendar quarter

10 mr gamma/calendar year

20 mrad beta/calendar year

Radioiodines Tritium 8 Particulates

7.5 mrem to any organ/calendar quarter

15„ mrem to any organ/calendar year

3.2.2.1 Noble Gas

The air dose at the critical receptor due to noble gas

releases is'etermined as follows:

For gamma, radiation

D = 3.17 x 10 $ M. X/0 1}.

For beta radiation

DD
= 3.17 x 10 $ N. X/Q Q.

where

M. = air gamma dose factor in (mr/year
1

per uCi/m ) for each isotope i (Table 3-3)

-16-





N. =
1

air beta dose factor (mrad/year per

uCi/m ) for each isotope i (Table 3-3)

X/Q = the highest calculated 5 year annual average

relative concentration for areas at or

beyond the site boundary (sec/m ) (Table3

the total quantity of isotope i released

during the period, (uCi)

3.17 X 10 = the inverse of the number of seconds

in a year

3.2.2.2 Radioiodine, Tritium 5 Particulates

The doses to an individual from I-131, I-133, tritium,

and particulates with half lives greater than 8 days

will be calculated monthly as follows:

Dose = 3.17 X 10 g $ Ri ak
W .Q.

A.

Where

W . = dispersion parameter either X/Q or
J

D/Q depending on pathway

the total quantity of isotope i released

during the period, (uCi)

-17-
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R.. = the dose factor for each isotope i, pathwayijak
j, age group a, and organ k (Table 3-4, A

through S)

3.17 X 10 = the inverse of the number of seconds

in a year

The R values contained in Table 3-4 were calculated

using the methodology defined in NUREG-0133 and

Regulatory Guide 1.109, Revision l.

3.2.2.3 Accumulating Doses

Doses wi 11 be calculated monthly for the identified

critical organ, age group, and pathway, and the

results will be summed for each calendar auarter and

year. It has been historically demonstrated that the

critical pathway is usually the grass-cow-milk pathway

and the critical organ is the infant's thyroid. The

critical doses are based on the following pathways.

noble gas plume dose

ground plane dose (deposition)

inhalation dose

cow's milk dose

goat's milk dose

meat consumption dose

vegetation (food crops) dose

-18-





Critical receptor locations have been identified for

the purposes of evaluating each pathway. These

receptor location's are contained in Table 3-2. For

the noble gas plume dose and inhalation dose the

critical X/g residence is applicable. For the milk,

meat and vegetation dose, the critical receptor

locations are the critical 0/g milk cow location, milk

goat location, meat animal location and critical D/9

garden location.

The quarterly and annual results shall be compared to

the limits listed in paragraph 3.2.2. If the limits

are exceeded, special reports as reauired by Section

6,9.3 of the Technical Specification must be submitted.

3.3 Critical Receptors

In accordance with the provisions of 10 CFR 20 and 10 CFR 50,

Appendix I, the critical receptors will be identified. For noble

gases, only the external noble gas plume dose pathway will be
I

considered and the location of concern will be the greatest X/g

residence as determined in specification 3.6.22 of the Technical

Specifications. For I-133, I-131, tritium and particulate

radionuclides with a half life of greater than eight days, the

critical pathways are milk (cow and goat), meat, vegetation,

inhalation and direct radiation (ground plane) as a result of ground

deposition.

-19-
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The cow milk and goat milk pathway will be based on the greatest 0/9

milk cow and milk goat location as determined in specification

3.6.22. The inhalation dose pathway will be based on the greatest

X/g residence as determined in specification 3.6.22 since this

location would have the greatest potential residence time. This

critical receptor location is the same as the location used for the

noble gas plume dose pathway. The ground plane dose pathway will be

calculated as the greatest 0/g residence because of the greatest

potential residence time. For the meat consumption dose pathway, the

critical receptor is the greatest 0/g meat animal location. This

location is determined in conjunction with the land use census

(specification 3.6.22). The vegetation (food crop) dose is based on

the greatest 0/g garden location. This location, as the critical

meat animal location, will be determined in conjunction with the land

use census.

-20-
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) 4 ~ 0 40 CFR 1 90 RE'gUIREMENTS

The "Uranium Fuel Cycle" is defined in 40 CFR Part 190.02 (b) as follows:

"Uranium fuel cycle means the operations of milling of uranium ore,

chemical conversion of uranium, isotopic enr'ichment of uranium,

fabrication of uranium fuel, generation of electricity by a

light-water-cooled nuclear power plant using uranium fuel, and

reprocessing of spent uranium fuel, to the extent that these directly

support the production of electrical power for public use utilizing
I

nuclear energy, but excludes mining operations, operations at waste

disposal sites, transportation of any radioactive material in support

of these operations, and the reuse of recovered non-uranium special

nuclear and by-product materials from the cycle."

Section 3.6.15.d of the Technical Specifications requires than when the

calculated doses associated with the effluent releases exceed twice the

specified limits of sections 3.6.15.a.(2)(b), 3.6.15.b.(2)(b) and

3.6.15.b.(3)(b), then calculations shall be made including direct

radiation contributions from the reactor units and outside storage tanks

(as applicable) to determine whether the above 40 CFR 190 does limits have

been exceeded. If such is the case, Niagara Mohawk shall submit a Special

Report to the NRC and limit subsequent releases such that the dose

commitment to a real individual from all uranium fuel cycle sources is

limited to ~ 25 mrem to the total body or any organ (except the thyroid,

which is limited to 75 mrem) over the calendar year. This report is to

demonstrate that radiation exposures to all real individuals from all

uranium fuel cycle sources (including all liquid and gaseous effluent

pathways and direct radiation) are less than the limits in 40 CFR Part

190. If releases that

-21-





result in doses exceeding the 40 CFR 190 limits have occurred, then a

variance from the NRC to permit such releases will be requested and if
possible, action will be taken to reduce subsequent releases.

The report to the NRC shall contain:

1) Identification of all uranium fuel cycle facilities or operations

within 5 miles of the nuclear power reactor units at the site, that

contribute to the annual dose of the maximum exposed member of the

public.

2) Identification of the maximum exposed member of the public and a

determination of the total annual dose to this person from all

existing pathways and sources of radioactive effluents and direct

radiation.

The total body and organ doses resulting from radioactive material in

liquid effluents from Nine Mile Point Unit 1 will be summed with the doses

resulting from the releases of noble gases, radioiodines, and particulates

for preceeding 3 quarters and from the quarter in which twice the limit

was exceeded. The direct dose components will also be determined by

either calculation or actual measurement. The doses from Nine Mile'Point

Unit 1 will be added to the doses to the maximum exposed individual that

are contributed from other uranium fuel cycle operations.

For the purpose of calculating doses, the results of the Radiological

Environmental Monitoring Program m'ay be included for providing more

refined estimates of doses to a real maximum exposed individual.

Estimated doses, as calculated from station effluents, may be replaced by

doses calculated from actual environmental sample results.

-22-





4.1 Evaluation of Doses From Liquid Effluents

For the evaluation of doses to real members of the public from liquid .

effluents; the fish consumption and shoreline sediment ground dose

will be considered. The dose associated with fish consumption may be

calculated using the ODCM methodology or by calculating a dose to man

based on actual fish sample analysis data. The dose associated with

shoreline sediment is based on the assumption that the shoreline

would be utilized as a recreational area. This dose may be derived

from liquid effluent data or from actual shoreline sediment sample

analysis data.

Doses to members of the public from the fish consumption and

shoreline sediment pathways will be calculated using Regulatory Guide

1.109 methodology or OOCM methodology.

4.2 Evaluation of Doses From Gaseous Effluents

For the evaluation of doses to real members of the public from

gaseous effluents, the pathways contained in section 3.2.2.3 of the

ODCM will be considered. However, any updated field data may be

utilized that concerns locations of real individuals, real time

meteorological data, location of critical receptors, etc. Data from

the most recent census and sample location surveys should be

utilized. Doses may also be calculated from actual environmental

sample media, as available. Environmental sample media data such as

TLD, air sample, milk sample and vegetable (food crop) sample data

may be utilized in lieu of effluent calculational data.

-23-





Doses to members of the public from the pathways contained in ODCM

section 3.2.2.3 as a result of gaseous effluents will be calculated

using the dose factors of Regulatory Guide 1.109 or the methodology

of the ODCM, as applicable.

4.3 Evaluation of Doses From Direct Radiation

Section 3.6.15.d of the Technical Specifications reauires that the

dose contribution as a result of direct radiation be considered when

evaluating whether the dose limitations of 40 CFR 190 have been

exceeded. Direct radiation doses as a result of the reactor, turbine

and radwaste buildings and outside radioactive storage tanks (as

applicable) may be evaluated by engineering calculations or by

evaluating environmental TLD results at critical receptor locations,

site boundary or other special interest locations.
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5.0 ENVIRONMENTAL MONITORING PROGRAM
)

5.1 Sampl ing Stations

The current sampling locations are specified in Table 5-1 and Figures

5.1-1, 5.1-2. The Environmental Monitoring Program is a joint effort

between the Niagara Mohawk Power Corporation and the New York Power

Authority, the owners and operators of the Nine Mile Point Unit 1 and

the James A. FitzPatrick Nuclear Power Plant, respectively. Sampling

locations are chosen on the basis of historical aver age dispersion or

deposition parameters from both units.

The average dispersion and deposition parameters for the two units

have been calculated for a 5 year period, 1978 through 1982. These

dispersion calculations are attached as Appendix C. The calculated

dispersion or deposition parameters will be compared to the results

of the annual land use census. If it is determined that a milk

sampling locati'on exist at a location that yields a significantly

highe~ (e.g. 50K) calculated D/g rate, the new milk sampling location

will be added to the monitoring program within 30 days. If a new

location is added, the old location that yields the lowest calculated

D/g may be dropped from the program after October 31 of that year.

5.2 Interlaboratory Comparison Program

Analyses shall be performed on samples containing known auantities of

radioactive materials that are supplied as part of a Commission

approved or sponsored Interlaboratory Comparison Program, such as the

-25-
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EPA Crosscheck Program. Participation shall be only for those media,

e.g., air, milk, water, etc., that are included in the Nine Mile

Point environmental monitoring program and for which cross check

samples are available. The site identification symbol or the actual

guality Control sample results shall be reported in the Annual

Radiological Environmental Operating Report so that the Commission

staff may evaluate the results.

5.3 Capabilities for Thermoluminescent Dosimeter s Used for Environmental

Measurements

Reauired detection capabilities for thermoluminescent dosimeters used

for environmental measurements reauired by Table 4.6.20-1, footnote b

of the Technical Specifications are based on ANSI Standard N545,

section 4.3. Reauired detection capabilities are as follows. TLDs

are defined as phosphors packaged for field use.

In regard to the detection capabilities for thermoluminescent

dosimeters, only one determination is reauired to evaluate the above

capabilities per type of TLD. Furthermore, the above capabilities

may be determined by the vendor who supplies the TLDs.

5.3.1 Uniformity shall be determined by giving TLDs from the same

batch an exposure eaual to that resulting from an exposure

rate of 10 uR/hr during the field cycle. The responses

obtained shall have a relative standard deviation of less

than 7.5X. A total of at least 5 TLDs shall be evaluated.
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Reproducibility shall be determined by giving TLDs repeated

exposures eaual to that resulting from an exposure rate of

10 uR/hr during the field cycle. The average of the

relative standard deviations of. the responses shall be less

than 3.N,. A total of at least 4 TLDs shall be evaluated.

Dependence of exposure interpretation on the length of a

field cycle shall be examined by placing TLDs for a period

eaual to at least a field cycle and a period equal to half

the same field cycle in an area where the exposure rate is

known to be constant. This test shall be conducted under

approximate average winter temperatures and approximate

average summer temperatures. For these tests, the ratio of

the response obtained in the field cycle to twice that

obtained for half the field cycle shall not be less than

0.85. At least 6 TLDs shall be evaluated.

Energy dependence shall be evaluated by the response of

TLDs to photons for several energies between approximately

30 keV and 3 MeV. The response shall not differ from that

obtained with the calibration source by more than 25K for

photons with energies greater than 80 keV and shall not be

enhanced by more than a factor of two for photons with

energies less than 80 keV. A total of at least 8 TLDs

shall be evaluated.
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The directional dependence of the TLD response shall be

determined by comparing the response of the TLO exposed in

the routine orientation with respect to the calibration

source with the response obtained for different

orientations. To accomplish this, the TLD shall be rotated

through at least two perpendicular planes. The response

averaged over all directions shall not differ from the

response obtained in the standard calibration position by

more than lOX. A total of at least 4 TLOs shall be

evaluated.

Light dependence shall be determined by placing TLDs in the

field for a period equal to the field cycle under the four

conditions found in ANSI N545, section 4.3.6. The results

obtained for the unwed apped TLDs shall not differ from those

obtained for the TLDs wrapped in aluminum foil by more than

le. A total of at least 4 TLDs shall be evaluated for

each of the four conditions.

Moisture dependence shall be determined by placing TLOs

(that is, the phosphors packaged for field use) for a

period equal to the field cycle in an area where the

exposure rate is known to be constant. The TLDs shall be

exposed under two conditions: (1) packaged in a thin,

sealed plastic bag, and (2) packaged in a thin, sealed

plastic bag with sufficient water to yield observable

moisture throughout the field cycle. The TLO or phosphor,

as appropriate, shall be dried before readout. The
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response of the TLD exposed in the plastic bag containing

water shall not differ from that exposed in the regular

plastic bag by more than lOX. A total of at least 4 TLDs

shall be evaluated for each condition.

Self irradiation shall be determined by placing TLDs for a

period eaual to the field cycle in an area where the
I

exposure rate is less than 10 uR/hr and the exposure during

the field cycle is known. If necessary, corrections shall

be applied for the dependence of exposure interpretation on

the length of the field cycle (ANSI N545, section 4.3.3).

The average exposure inferred from the responses of the

TLDs shall not differ from the known exposure by more than

an exposure eaual to that resulting from an exposure rate

of 10 uR/hr during the field cycle. A total of at least 3

TLDs shall be evaluated.
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TABLE 2-1

Rgpji VALUES FOR THE NINE MILE POINT UNIT 1 FACILITY

NUCLIUE

89Sr

90sr

134Cs

137Cs

58co

60co

54Mn

ADULT - TOTAL BODY

Rg i (MREM/YR-Ci)

2.05E -3
4.37E -1

1.89 E +0

1.12 E+0

6.47E -4
1.85E -3
2.72E -3

2.87 E 4

8.38E -4
1.19E -2

TEEN - LIVER

Rg i (MREM/YR-Ci )

N/A

N/A

2.35 E + 0

1.78 E+ 0
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TAHLE 2-2

PARAMETERS FOR THE LIQUID EFFLUENT PATHWAY

PARAMETER

Uap

Mp

F

Bip

Daipi

tp

VALUE

Adult = 21.0 Kg/gr
Teen = 16.0 Kg/gr

0.2

590 ft.3/second

Each element

Each radionuclide

26.9 hours

REFERENCE
(REG. GUIDE 1.109)

Table E-5

Site Specific

Site Specific

Table A-1

Tables E-ll to
E-14

Site Specific
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TABLE 3-1

Average Energy Per Oisintegration

ISOTOPE . E mev/dis Ref (3)/

'r-83m

Kr-85

Kr-85m

Kr-87

Kr-88

Kr-89

Kr-90

Xe-1 31M

Xe-133

Xe-1 33m

Xe-135

Xe-135m

Xe-137

Xe-138

0.00248

0.0022

0.159

0. 793

1.95

2. 22

2.10
I

0.0201

0.0454

0. 042

0.247

0.432

0. 194

1.18

(1)

(1)

(1)

(1)

.(1)

(2)

(2)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

0. 0371

0. 250

0.253

1.32

0. 377

1.37

1.01

0'.143

0.135

0. 19

0. 317

0.095

1.64

0.611

(1)

(1)

(1)

. (1)

(.1)

(2)

(2) .

'(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1) ORNL-4923, Radioactive Atoms - Su lement I, M.S. Martin, November 1973.

(2) NE00-12037, "Summary of Gamma and Beta Emitters and Intensity Oata"; M.E.
Meek, R.S. Gilbert, January 1970. (The average energy was computed from
the maximum energy using the ICRP II equation, not the 1/3 value
assumption used in this reference).

(3) The average energy includes conversion electrons.
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TABLE 3-2
Critical Receptor Dispersion Parameters

LOCATION

Residences

Dairy Cows

Milk Goats

Meat Animals

Gardens

0IR

ESE

SW

ESE

MILES

1.2

1.6

2.9

1.6

1.6

X/g ~m

1.00E-07*

5.00E-08**

1.25E-08**

5.00E-08**

8.00E-08**

6.00E-09*

2.00E-09**

2.00E-10**

2.00E-09**

2.50E-09**

* Estimated value (conservative) based on 5 year annual meteorological

data

** Estimated value (conservative) based on 5 year average grazing season

meteorological data
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TABLE 3-3
DOSE FACTORS FOR NOBLE GASES

Radionuclides

Kr-83m

Kr-85m

Kr-85

Kr-87

Kr-88

Kr-89

Kr-90

Xe-131m

Xe-133m

Xe-133

Xe-135m

Xe-135

Xe-137

Xe-138

Xe-139

Ar-41

Gamma Air
3ose Factor

Mi
ml -m3

u i-yr
1.93E+01

1.23E+03

1.72E+01

6.17E+03

1.51E+04

1.73E+04

1.63E+04

1.56E+02

3.27E+02

3.53E+02

3.36E+03

1.92E+03

1.51E+03

9.21E+03

5.28E+03

9.30E+03

Beta Air
Dose Factor

Ni
mrad-m3
uCi-yr

2.88E+02

1.97E+03

1.95E+03

1.03E+04

2.93E+03

1.-6E+04

7.83E+03

1.11E+03

1.48E+03

1.05E+03

7.39E+02

2.46E+03

1.27E+04

4.75E+03

6.52E+04

3.28E+03

* Regulatory Guide 1.109, "Calculation of Annual Doses to Man From Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR Part 50, Appendix I," dated October 1977, page 1.109-21.





TABLE 3-4A
R VALUES - COW'S MILK - INFANT

m2-mrem/yr
uCi/sec

NUCLIDE

H 3*

CR 51

MN 54

FE 59

CO 58

CO 60

2N 65

SR 80

SR 90

2R 95

I 131

I 133

CS 134

CS 136

CS 137

BA 148

CE 141

T. BODY

2.40E 03

7.46E 04

4.54E 06

7.21E 07

2.88E 07

1.11E 08

5.26E 09

1.70E 08

1.79E 10

5.58E 02

6.92E 08

7.91E 06

3.59E 09

1.03E 09

2.37E 09

5.94E 06

1.44E 03

GI-TRACT

2.40E 03

2.17E 06

7.36E 06

8.74E 07

2.88E 07

1.12E 08

9.63E 09

1.22E 08

8.75E 08

3.92E 05

5.62E 07

4.57E 06

9.65E 07

4.19E 07

1.04E 08

2.83E 07

6.30E 06

BONE

1.05E 08

3.32E 09

5.94E 09

7.01E 10

3.23E 03

1.34E 09

1.85E 07

1.90E 10

9.37E 08

2.85E 10

1.15E 08

2.00E 04

LIVER.

2.40E 03

2.00E 07

KIDNEY

2.40E 03

1.06E 04

4.44E 06

7.87E 02

1.57E 09

2.70E 07

3.55E 10

2.76E 09

3.34E 10

1.15E 05

1.22E 04

8.48E 02

1.84E 09

3.17E 07

9.14E 09

1.10E 09

8.96E 09

2.74E 04

3.76E 03

1.83E 08

1.15E 07

4.71E 07

1.14E 10 5.53E 09

THYROID LUNG

2.40E 03 2.40E 03

5.41E 07

5.17E ll
4.91E 09

3.75E 09

2.25E 08

3.63E 09

7.03E 04

4.87E 04 4.47E 04

* mrem/ r
uCi/m
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TABLE 3-4B
R VALUES — COW'S MILK — CHILD

m2-mr em/yr
uCi/sec

0
NUCLIDE

H 3*

Cr 51

Nn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

1.58E 03

4.71E 04

2.87E 06

4.52E 07

1.77E 07

6.81E 07

4.10E 09

8.93E 07

1.63E 10

3.56E 02

3.66E 08

4.11E 06

4.09E 09

8.53E 08

2.52E 09

3.27E 06

7.47E 02

GI-TRACT

1.58E 03

2.50E 06

9.04E 06

9.45E 07

3.37E 07

1.28E 08

1.16E 09

1.21E 08

8.68E 08

4.17E 05

5.73E 07

4.38E 06

1.05E 08

4.63E 07

1.07E 08

2.84E 07

6.28E 06

BONE

1.58E 03

5.61E 07

2.47E 09

3.13E 09

6.44E 10

1.82E 03

6.40E 08

8.78E 06

1.18E 10

4.80E 08

1.79E 10

5.60E 07

1.01E 04

LIVER

1.58E 03

1.08E 07

9.08E 07

5.77E 06

2.31E 07

6.59E 09

4.00E 02

6.44E 08

1.09E 07

1.94E 10

1.32E 09

1.71E 10

4.91E 04

5.03E 03

KIDNEY

1.58E 03

7.14E 03

3.02E 06

4.15E 09

5.72E 02

1.06E 09

1.81E 07

6.01E 09

7.07E 08

5.57E 09

1.60E 04

2.21E 03

1.58E 03

2.61E 04

1.58E 03

4.77E 04

2.63E 07

2.13E 11

2.02E 09

2.16E 09

1.05E 08

2.00E 09

2.93E 04

THYROID LUNG

* mrem/ r
u 1 m -36-





TABLE 3-4C
R VALUES - COW'S MILK - TEEN

m2-mrem/yr
uCi/sec

NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

1n 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

1.00E 03

2.31E 04

1.43E 06

2.18E 07

8.70E 06

3.35E 07

2.04E 09

3.62E 07

9.42E 09

1.70E 02

1.98E 08 .

1.87E 06

5.60E 09

5.62E 08

3.44E 09

1.58E 06

3.14E 02

GI-TRACT

1.00E 03

3.88E 06

1.48E 07

1. 34E 08

5.21E 07

1.94E 08

1.85E 09

1.50E 08

1.07E 09

5.70E 05

7.31E 07

4.64E 06

1.50E F 08

6.73E 07

1.40E 08

3.58E 07

7.83E 06

BONE

2.42E 07

1.26E 09

1.26E 09

3.81E 10

7.83E 02

2.64E 08

3.61E 06

5.12E 09

2.13E 08

7.42E 09

2.32E 07

4.10E 03

LIVER

1.00E 03

7.20E 06

KIDNEY

1.00E 03

5.06E 03

2.15E 06

2.47E 02

3.69E 08

6.13E 06

1.21E 10

8.37E 08

9.87E 09

2.84E 04

2.74E 03

3.63E 02

6.36E 08

1.08E 07

3.83E 09

4.55E 08

3.36E 09

9.65E 03

1.29E 03

5.65E 07

3.78E 06

1.49E 07

4.38E 09 2.80E 09

THYROID

1.00E 03

1.28E 04

1.08E 11

8.56E 08

LUNG

1.00E 03

3.30E 04

1.78E 07

1.46E 09

7.18E 07

1.30E 09

1.91E 04

* mrem/ r
U 1 m -37-





TABLE 3-4D
R VALUES - COW'S MILK — ADULT

m2-mrem/yr
uCi/sec

NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

7.69E 02

1.32E 04

8.25E 05

1.25E 07

5.03E 06

1.93E 07

1.18E 09

1.97E 07

6.62E 09

9.72E 01

1.19E 08

1.05E 06

5.74E 09

3.55E 08

3.65E 09

8.43E 05

1.71E 02

GI-TRACT

7.69E 02

3.32E 06

1.32E 07

1.09E 08

4.56E 07

1.65E 08

1.65E 09

1.10E 08

7.80E 08

4.55E 05

5.49f 07

3.09E 06

1.23E 08

5.60E 07

1.08E 08

2.65E 07

5.78E 06

BONE

1.39E 07

8.21E 08

6.85E 08

2.70E 10

4.48E 02

1.45E 08

1.98E 06

2.95E 09

1.25E 08

4.09f 09

1.29E 07

2.24E 03

LIVER

7.69E 02

4.32E 06

3.26E 07

2.24E 06

8.77E 06

2.81E 09

KIDNEY

7.69E 02

2.91E 03

1.29E 06

1.75E 09

1.44E 02 2.25E 02

3.44E 06

7.02E 09

4.93E 08

5.59E 09

1.62E 04

1.51E 03

6.01E 06

2.27E 09

2.74E 08

1.90E 09

5.49E 03

7.02E 02

2.08E 08 3.57E 08

THYROID

7.69E 02

7.90E 03

6.82E 10

5.06E 08

LUNG

7.69E 02

1.75E 04

9.10E 06

7.54E 08

3.76E 07

6.31E 08

9.25E 03

* mrem/ r
U 1 m -38-





TABLE 3-4E
R VALUES - GOAT'S MILK — INFANT

m2-mrem/yr
uCi/sec

0
NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Sr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

4.90E 03

8.95E 03

5.45E 05

9.37E 05

3.45E 06

1.34E 07

6.31E 08

3.58E 08

3.57E 10

6.70E 01

8.31E 08

9.49E 06

1.08E 10

3.09E 09

7.10E 09

7.13E 05

1.72E 02

GI-TRACT

4.90E 03

2.61E 05

8.83E 05

1.14E 06

3.45E 06

1.35E 07

1.16E 09

2.57E 08

1.84E 09

4.70E 04

6.74E 07

5.48E 06

2.89E 08

1.26E 08

3.13E 08

3.40E 06

7.57E 05

BONE

1.36E 06

3.99E 08

1.25E 10

1.47E 11

3.88E 02

1.60E 09

2.23E 07

5.71E 10

2.81E 09

8.55E 10

1.38E 07

2.40E 03

LIVER

4.90E 03

2.40E 06

KIDNEY

4.90E 03

1.28E 03

5.33E 05

9.45E 01

1.89E 09

3.24E 07

1.07E 11

8.27E 09

1.00E 11

1.38E 04

1.46E 03

1.02E 02

2.21E 09

3.81E 07

2.74E 10

3.30E 09

2.69E 10

3.29E 03

4.52E 02

2.38E 06

1.38E 06

5.65E 06

1.37E 09 6.63E 08

4.90E 03

5.84E 03

4.90E 03

1.14E 04

7.03E 05

6.21E 11

5.89E 09

1.12E 10

6.74E 08

1.09E 10

8.50E 03

THYROID LUNG

* mrem/ r
'U 1 m -39-





TABLE 3-4F
R VALUES - GOAT'S MILK - CHILD

m2-mrem/yr
uCi/sec

0
NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

3.23E 03

5.65E 03

3.44E 05

5.88E 05

2.12E 06

8.17E 06

4.92E 08

1.87E 08

3.43E 10

4.27E 01

4.39E 08

4.93E 06

1.23E 10

2.56E 09

7.57E 09

3.92E 05

8.97E 01

GI-TRACT

3.23E 03

3.00E 05

1.08E 06

1.23E 06

4.04E 06

1.53E 07

1.39E 08

2.54E 08

1.82E 09

5.01E 04

6.88E 07

5.25E 06

3.14E 08

1.39E 08

3.21E 08

3.41E 06

7.54E 05

BONE

7.29E 05

2.97E 08

6.56E 09

1.35E 11

2.18E 02

7.68E 08

1.05E 07

3.55E 10

1.44E 09

5.36E 10

6.72E 06

1.21E 03

LIVER

3.23E 03

KIDNEY

3.23E 03

1.18E 06

6.92E 05

2.77E 06

7.91E 08 4.98E 08

4.80E 01

7.72E 08

1.30E 07

5.82E 10

3.96E 09

5.13E 10

5.89E 03

6.04E 02

6.87E 01

1.27E 09

2.17E 07

1.80E 10

2.11E 09

1.67E 10

1.92E 03

2.65E 02

8.57E 02

1.29E 06 3.62E 05

3.23E 03

3.14E 03

3.23E 03

5.73E 03

3.42E 05

2.55E ll
2.42E 09

6.47E 09

3.14E 08

6.01E 09

3.51E 03

THYROID LUNG

* mrem/ r
u 1 m





I TABLE 3-4G
R VALUES - GOAT'S MILK — TEEN

m2-mrem/yr
uCi/sec

NUCLIDE

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

2.04E 03

2.77E 03

1.71E 05

2.83E 05

1.04E 06

4.02E 06

2.45E 08

7.59E 07

1.98E 10

2.04E 01

2.38E 08

2.24E 06

1.68E 10

1.69E 09

1.03E 10

1.80E 05

3.77E 01

GI-TRACT

2.04E 03

4.66E 05

1.77E 06

1.74E 06

6.25E 06

2.32E 07

2.22E 08

3.16E 08

2.25E 09

6.84E 04

8.77E 07

5.57E 06

4.50E 08

2.02E 08

4.21E 08

4.30E 06

9.39E 05

BONE

3.14E 05

1.51E 08

2.65E 09

8.81E 10

9.40E 01

3.17E .08

4.34E 06

1.54E 10

6.38E 08

2.22E 10

2.79E 06

4.92E 02

LIVER

2.04E 03

8.64E 05

KIDNEY

2.04E 03

6.07E 02

2.58E 05

2.97E 01

4.43E 08

7.36E 06

3.62E 10

2.51E 09

2.96E 10

3.41E 03

3.28E 02

4.36E 01

7.63E 08

1.29E 07

1.15E 10

1.37E 09

1.01E 10

1.16E 03

1.55E 02

7.34E 05

4.63E 05

1.78E 06

5.25E 08 3.36E 08

2.04E 03

1.54E 03

2.04E 03

3.95E 03

2.31E 05

1.29E ll
1.03E 09

4.39E 09

2.15E 08

3.91E 09

2.30E 03

THYRO ID LUNG

* mrem/yr
~ll C 1 /III
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TABLE 3-4H
R VALUES - GOAT'S MILK - ADULT

m2-mrem/yr
uCi/sec

NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

1.57E 03

1.59E 03

9.89E 04

1.62E 05

6.03E 05

2.32E 06 ~

1.42E 08

4.13E 07

1.39E 10

1.17E 01

1.43E 08

1.26E 06

1.72E 10

1.06E 09

1.10E 10

1.01E 05

2.06E Ol

GI-TRACT

1.57E 03

3.99E 05

1.59E 06

1.41E 06

5.46E 06

1.98E 07

1.97E 08

2.31E 08

1.64E 09

5.46E 04

6.59E 07

3.71E 06

3.69E 08

1.68E 08

3.25E 08

3.18E 06

6.94E 05

BONE

1.80E 05

9.85E 07

1.44E 09

5.67E 10

5.37E 01

1.74E 08

2.37E 06

8.85E 09

3.75E 08

1.25E 10

1.54E 06

2.68E 02

LIVER

1.57E 03

5.19E 05

KIDNEY

1.57E 03

3.49E 02

1.54E 05

1.72E 01

2.50E 08

4.13E 06

2.70E 01

4.28E 08

7.21E 06

2. 11E 10 6.82E 09

1.48E 09 8.23E 08

1.68E 10 5.70E 09

1.94E 03 6.59E 02

1.81E 02 8.43E 01

4.23E 05

2.69E 05

1.05E 06

3.14E 08 2.10E 08

1.57E 03

9.48E 02

1.57E 03

2.11E 03

1.18E 05

8.18E 10

6.07E 08

2.26E 09

1.13E 08

1.89E 09

1.11E 03

THYROID LUNG

* mrem/ r
uCi/m
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TABLE 3-4I
R VALUES - MEAT - CHILD

m2-mrem/yr
uCi/sec

NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

2.36E 02

4.07E 03

1.09E 06

1.42E 08

2.39E 07

1.09E 08

3.72E 08

6.55E 06

1.52E 09

2.48E 05

4.64E 06

1.55E-01

1.67E 08

1.35E 07

1.04E 08

1.22E 06

7.57E 02

GI-TRACT

2.36E 02

2.16E 05

3.45E 06

2.97E 08

4.56E 07

2.05E 08

1.05E 08

8.87E 06

8.08E 07

2.91E 08

7.29E 05

1.66E-Ol

4.26E 06

7.34E 05

4.43E 06

1.06E 07

6.36E 06

BONE

1.76E 08

2.25E 08

2.29E 08

6.00E 09

1.27E 06

8.14E 06

3.32E-01

4.81E 08

7.60E 06

7.39E 08

2.10E 07

1.02E 04

LIVER

2.36E 02

4.11E 06

2.85E 08

7.82E 06

3. 70f 07

5.99E 08

2.79E 05

8. 19E 06

4.11E-01

7'.90E 08

2.09E 07

7.07E 08

1.84E 04

5.10E 03

KIDNEY

2.36E 02

6.17E 02

1.15E 06

3.77E 08

3.99E 05

1.34E 07

6.85E-01

2.45E 08

1.11E 07

2.30E 08

5.98E 03

2.24E 03

THYRO ID LUNG

2.36E 02 2.36E 02

8.26E 07

2.71E 09

7.63E 01

8.78E 07

1.66E 06

8.29E 07

1.10E 04

2.26E 03 4.12E 03

* mrem/ r
uCi/m -43-
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TABLE 3-4J
R VALUES — MEAT - TEEN

m2-mrem/yr
uCi/sec

NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

1.95E 02

2.61E 03

7.12E 05

8.95E 07

1.54E 07

7.03E 07

2.43E 08

3.47E 06

1.15E 09

1.55E 05

3.30E 06

9.25E-02

2.98E 08

1.16E 07

1.86E 08

7.33E 05

4.14E 02

GI-TRACT

1.95E 02

4.39E 05

7.37E 06

5.48E 08

9.22E 07

4.06E 08

2.20E 08

1.44E 07

1.30E 08

5.20E 08

1.22E 06

2.30E-01

7.99E 06

1.40E 06

7.59E 06

1.75E 07

1.04E 07

BONE

9.93E 07

1.50E 08

1.21E 08

4.64E 09

7.15E 05

4.39E 06

1.79E-01

2.73E 08

4.41E 06

4.01E 08

1.14E 07

5.43E 03

LIVER

1.95E 02

3.59E 06

KIDNEY

1.95E 02

5.72E 02

1.07E 06

2.25E 05

6.14E 06

3. 03E-01

6.42E 08

1.73E 07

5.34E 08

1. 39E 04

3.63E 03

3.31E 05

1.06E 07

5.32E-01

2.04E 08

9.44E 06

1.82E 08

4.72E 03

1.7'IE 03

2.32E 08

6.69E 06

3. 12E 07

5.20E 08 3.33E 08

1.95E 02

1.45E 03

1.95E 02

3.73f 03

7.31E 07

1.79E 09

4.23E 01

7.78E 07

1.49E 06

7.06E 07

9.37E 03

THYRO ID LUNG

* mrem/ r
uCi/m -44-





TABLE 3-4K
R VALUES - MEAT - ADULT

m2-mrem/yr
uCi/sec

NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

3.27E 02

3.26E 03

8.98E 05

1.12E 08

1.95E 07

8.87E 07

3.06E 08

4.12E 06

1.76E 09

1.94E 05

4.33E 06

1.13E-01

6.68E 08

1.61E 07

4.33E 08

9.01E 05

4.96E 02

GI-TRACT

3.27E 02

8.21E 05

1.44E 07

9.73E 08

1.76E 08

7.56E 08

4.27E 08

2. 30E 07

2.07E 08

9.07E 08

1.99E 06

3. 34E-01

1.43E 07

2.53E 06

1.28E 07

2.83E 07

1.67E 07

BONE

1.24E 08

2.13E 08

1.43E 08

7.17E 09

8.92E 05

5.28E 06

2.14E-01

3.43E 08

5.65E 06

4.83E 08

1.38E 07

6.47E 03

LIVER KIDNEY

2.86E 05 4.49E 05

7.55E 06 1.29E 07

3.72E-01 6.49E-01

8.15E 08 2.64E 08

2.23E 07 1.24E 07

6.61E 08 2.24E 08

1.73E 04

4.38E 03

5.87E 03

2.03E 03

3.27E 02 3.27E 02

7.19E 02

4.71E 06 1.40E 06

2.92E 08

8.68E 06

4.02E 07

6.78E 08 4.53E 08

3.27E 02

1.95E 03

3.27E 02

4.33E 03

8.16E 07

2.48E 09

5.46E 01

8.78E 07

1.70E 06

7.46E 07

9.89E 03

THYROID LUNG

* mrem/ r
uCi/m
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TABLE 3-4L
R VALUES - VEGETATION - CHILD

m2-mrem/yr
uCi/sec

NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

4.04E 03

1.16E 05

1.73E 08

3.17E 08

1.92E 08

1.11E 09

1.70E 09

1.03E 09

3.49E ll
7.44f 05

8.16E 07

1.67E 06

5.40E 09

1.43E 08

3.52E 09

1.61E 07

4.75E 04

GI-TRACT

4.04E 03

6.15E 06

5.44E 08

6.62E 08

3.66E 08

2.08E 09

4.81E 08

1.40E 09

1.86E 10

8.71E 08

1.28E 07

1.78E 06

1.38E 08

'7.77E 06

1.50E 08

1.40E 08

3.99E 08

BONE

3.93E 08

1.03E 09

3.62E 10

1.38E 12

3.80E 06

1.43E 08

3.57E 06

1.56E 10

8.04E 07

2.48E 10

2.76E 08

6.42E 05

LIVER

4.04E 03

6.49E 08

KIDNEY

4.04E 03

1.76E 04

1.82E 08

8.35E 05

1.44E 08

1.20E 06

2.36E 08

4.42E 06 , 7.36E 06

2.56E 10 7.93E 09

2.21E 08 1.18E 08

2.39E 10

2.42E 05

3.20E 05

7.78E 09

7.87E 04

1.40E 05

6.36E 08

6.27E 07

3.76E 08

2.74E 09 1.73E 09

6.44E 04 1.18E 05

1.84E 08

4.75E 10

8.21E 08

2.84E 09

1.76E 07

2.80E 09

1.44E 05

THYROID LUNG

4.04E 03 4.04E 03

* mrem/ r
uCi/m -46-
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TABLE 3-4N
R VALUES — VEGETATION - TEEN

m2-mrem/yr
uCi/sec

0

NUCLIDE

H 3*

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T.- BODY

2.61E 03

6.11E 04

8.79E 07

1.60E 08

9.79E 07

5.57E 08

8.68E 08

4.36E 08

2.05E 11

3.68E 05

5.77E 07

1.01E 06

7.54E 09

1.13E 08

4.90f 09

8.88E 06

2.12E 04

GI-TRACT

2.61E 03

1.03E 07

9.89E 08

9.78E 08

5.85E 08

3.22E 09

7.88E 08

1.81E 09

2.33E 10

1.23E 09

2.13E 07

2.51E 06

2.02E 08

1.35E 07

2.00E 08

2.12E 08

5.29E 08

BONE

1.77E 08

5.36E 08

1.52E 10

8.32E 11

1.69E 06

7.68E 07

1.96E 06

6.90E 09

4.28E 07

1.06E 10

1.38E 08

2.77E 05

LIVER

2.61E 03

KIDNEY

2.61E 03

4.14E 08

4.25E 07

2.47E 08

1.86E 09 1.19E 09

5.35E 05 7.86E 05

1. 07E 08 1. 85E 08

3.32E 06

1.62E 10

1.68E 08

1.41E 10

5.83E 06

5.16E 09

9.16E 07

4.78E 09

1.69E 05 . 5.72E 04

1.85E 05 8.70E 04

1.34E 04

4.43E 08 1.32E 08

2.61E 03

3.39E 04

2.61E 03

8.72E 04

1.30E 08

3.14E 10

4.64E 08

1.97E 09

1.44E 07

1.86E 09

1.14E 05

THYROID LUNG

* mrem/ r
uCi/m -47-





TABLE 3-4N
R VALUES - VEGETATION - ADULT

m2-mrem/yr
uCi/sec

NUCLIDE

3*

Cr 51

Nn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

2.28E 03

4.60E 04

5.83E 07

1.12E 08

6.71E 07

3.67E 08

5.77E 08

2.87E 08

1.64E ll
2.51E 05

6.6'IE 07

1.12E 06

8.83E 09

1.19E 08

5.94E 09

8.40E 06

1.48E 04

GI-TRACT

2.28E 03

1.16E 07

9.36E 08

9.75E 08

6.07E 08

3.12E 09

8.04E 08

1.60E 09

1.93E 10

1.17E 09

3.04E 07

3.30E 06

1.89E 08

'1.88E 07

1.76E 08

2.64E 08

4.99E 08

BONE

1.24E 08

4.01E 08

1.08E 10

6.70E 11

1.16E 06

8.07E 07

2.11E 06

4.54E 09

4.19E 07

6.63E 09

1.28E 08

1.93E 05

LIVER

2.28E 03

KIDNEY

2.28E 03

3.71E 05

1.15E 08

3.67E 06

1.08E 10

5.82E 05

1.98E 08

6.40E 06

3.49E 09

1. 66E 08 9. 21E 07

9.07E 09

1.61E 05

1.31E 05

3.08E 09

5.47E 04

6.07E 04

1.01E 04

3.05E 08 9.09E 07

2.93E 08

2.99E 07

1.66E 08

1.28E 09 8;54E 08

THYRO ID LUNG

2.28E 03 2.28E 03

2.75E 04 6.10E 04

8.17E 07

3.78E 10

5.39E 08

1.16E 09

1.26E 07

1.02E 09

9.22E 04

* mrem/ r
uCi m
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TABLE 3-40
R VALUES - INHALATION - INFANT

mrem/yr
uci/m3

NUCLIDE

H 3

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

6.46E 02

8.93E 01

4.98E 03

9.46E 03

1.82E 03

1.18E 04

3.10E 04

1.14f 04

2.59E 06

2.03E 04

1.96E 04

5.59E 03

7.44E 04

5.28E 04

4.54E 04

2.89E 03

1.99E 03

GI-TRACT

6.46E 02

3.56E 02

7.05E 03

2.47E 04

1.11E 04

3.18E 04

5.13E 04

6.39E 04

1.31E 05

2.17E 04

1.06E 03

2.15E 03

1.33E 03

1.43E 03

1.33E 03

3.83E 04

2.15E 04

BONE

1.35E 04

1.93E 04

3.97E 05

4.08E 07

1.15E 05

3.79E 04

1. 32E 04

3.96E 05

4.82E 04

5.48E 05

5.59E 04

2.77E 04

LIVER

6.46E 02

KIDNEY

6.46E 02

1.32E 01

2.53E 04 4.98E 03

2.36E 04

1.22E 03

8.01E 03

6.25E 04 3.24E 04

~ 2.78E 04 3.10E 04

1.92E 04

7.02E 05

1.34E 05

6.11E 05

5.59E 01

1.66E 04

2.24E 04

1.90E 05

5.63E 04

1.72E 05

1.34E 01

5.24E 03

4.43E 04 5.17E 04

THYROID

6.46E 02

5.75E 01

1.48E 07

3.55E 06

LUNG

6.46E 02

1.28E 04

9.98E 05

1.01E 06

7.76E 05

4.50E 06

6.46E 05

2.03E 06

1.12E 07

1.75E 06

7.95E 04

1.17E 04

7.12E 04

1.59E 06

5.16E 05

-49-





TABLE 3-4P
R VALUES — INHALATION - CHILD

mrem/yr
uCi/m3

NUCLIDE

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

1.12E 03

1.54E 02

9.50E 03

1.67E 04

3.16E 03

2.26E 04

7;02E 04

1.72E 04

6.43E 06

3.69E 04

2.72E 04

7.68E 03

2.24E 05

1.16E 05

1.28E 05

4.32E 03

2.89E 03.

GI-TRACT

1.12E 03

1.08E 03

2.29E 04

7.06E 04

3.43E 04

9.61E 04

1.63E 04

1.67E 05

3.43E 05

6.10E 04

2.84E 03

5.47E 03

3.84E 03

4.17E 03

3.61E 03

1.02E 05

5.65E 04

BONE

2.07E 04

4.25E 04

5.99E 05

1.01E 08

1.90E 05

4.80E 04

1.66E 04

6.50E 05

6.50E 04

9.05E 05

7.39E 04

3.92E 04

LIVER

1.12E 03

4.29E 04

3.34E 04

1.77E 03

1.31E 04

1.13E 05

4.17E 04

4.80E 04

2.03E 04

1.01E 06

1.71E 05

8.24E 05

6.47E 01

1.95E 04

KIDNEY

1.12E 03

2.43E 01

1.00E 04

7.13E 04

5.95E 04

7.87E 04

3.37E 04

3.30E 05

9.53E 04

2.82E 05

2.11E 01

8.53E 03

THYROID

1.12E 03

8.53E 01

1.62E 07

3.84E 06

1.12E 03

1.70E 04

1.57E 06

1.27E 06

1.10E 06

7.06E 06

9.94E 05

2.15E 06

1.47E 07

2.23E 06

1.21E 05

1.45E 04

1.04E 05

1.74E 06

5.43f 05

-50-





TABLE 3-4g
R VALUES - INHALATION — TEEN

mrem/yr
uCi/m3

NUCLIDE

H 3

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sr 90 .

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T. BODY

1.27E 03

1.35E 02

8.39E 03

1.43E 04

2.77E 03

1.98E 04

6.23E 04

1.25E 04

6.67E 06

3.15E 04

2.64E 04

6.21E 03

5.48E 05

1.37E 05

3.11E 05

3.51E 03

2.16E 03

GI-TRACT

1.27E 03

3.00E 03

6.67E 04

1.78E 05

9.51E 04

2.59E 05

4.66E 04

3.71E 05

.7.64E 05

1.49E 05

6.48E 03

1.03E 04

9.75E 03

1.09E 04

8.47E 03

2.28E 05

1.26E 05

BONE

1.59E 04

3.85E 04

4.34E 05

1.08E 08

1.45E 05

3.54E 04

1.21E 04

5.02E 05

5.14E 04

6.69E 05

5.46E 04

2.84E 04

LIVER

1.27E 03

5. 10E 04

KIDNEY

1.27E 03

3.07E 01

1.27E 04

4.58E 04

4.90E 04

2.05E 04

1.13E 06

1.93E 05

8.47E 05

6.69E 01

6.73E 04

8.39E 04

3.59E 04

3.75E 05

1.10E 05

3.04f 05

2.24E 01

1.89E 04 8.87E 03

3.69E 04

2.07E 03

1.51E 04

1 . 33E 05 8. 63E 04

THYROID

1.27E 03

7.49E 01

1.46E 07

2.92E 06

LUNG

1.27E 03

2.09E 04

1.98E 06

1.53E 06

1.34E 06

8.7.1E 06

1.24E 06

2.41E 06

1.65E 07

2.68E 06

1.46E 05

1.77E 04

1.21E 05

2.03E 06

6.13E 05

-51-





TABLE 3-4R
R VALUES — INHALATION - ADULT

mrem/yr
uci/m3

NUCLIDE

H 3

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Sr 89

Sl 90

Zr 95

I 131

I 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

T; BODY

1.26E 03

9.99E 01

6.29E 03

1.05E 04

2.07E 03

1.48E 04

4.65E 04

8.71E 03

6.09E 06

2.32E 04

2.05E 04

4.51E 03

7.27E 05

1.10E 04

4.27E 05

2.56E 03

1. 53E 03

GI-TRACT

1.26E 03

3.32E 03

7.72E 04

1.88E 05

1.06E 05

2.84E 05

5.34E 04

3.49E 05

7.21E 05

1.50E 05

6.27E 03

8.87E 03

1.04E 04

1.17E 04

8.39E 03

2.18E 05

1.20E 05

BONE

1.17E 04

3.24E 04

3.04E 05

9.91E 07

1.07E 05

2.52E 04

8.63E 03

3.72E 05

3.90E 04

4.78E 05

3.90E 04

1.99E 04

LIVER

1.26E 03

3.95E 04

2.77E 04

1.58E 03

1.15E 04

1.03E 05

KIDNEY

1.26E 03

2.28E 01

9.83E 03

6.89E 04

3.44E 04

3.57E 04

5.41E 04

6.12E 04

8.47E 05

1.46E 05

6.20E 05

4.90E 01

1.35E 04

2.87E 05

8.55E 04

2.22E 05

1.67E Ol

6.25E 03

1.48E 04 2.58E 04

THYROID

1.26E 03

5.94E 01

1.19E 07

2.15E 06

LUNG

1.26E 03

1.44E 04

1.40E 06

1.01E 06

9.27E 05

5.96E 06

8.63E 05

1.40E 06

9.59E 06

1.77E 06

9.75E 04

1.20E 04

7.51E 04

1.27E 06

3.61E 05
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TABLE 3-4S
R VALUES - GRUUNO - ALL AGE GROUPS

m 2-A]ran/yr

NUCLIDE

Cr 51

Nn 54

Fe,",9

Co 58

Co 60

Zn 65

Sr 89

Zr 95

I 131

I" 133

Cs 134

Cs 136

Cs 137

Ba 140

Ce 141

SN)LD I'lO

feb q<

gb l>o

T. BODY

4.66E 06

1.34E 09

2. 75E 08

3.79E 08

2.15E 10

7.49E 08

2.23E 04

2.49E 08

1.72E 07

2.47E 06

'6.82E 09

1.49E 08

1.03E 10

2A5E 07

1.36E 07

l~h~
1AM

j 6)<Q.

in+~
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Nine Mile Point Nuclear Station Unit 1

Radiation Environmental Monitoring Program
Sampling Locations

Table 5.1

Type of * Map
=- Sam le . - .Location Collection Site Location

Radioiodine and 1

Particul ates (air)
Village of Lycoming, NY 1.9 mi 8 145'E

Radioiodine and
Particulates (air)

Radioiodine and
Particulates (air)

Radioiodine and
Particulates (air)

Near East Property
Boundary of JAFNPP

Rt. 29

NE Shoreline Area

1.0 mi 8 85'

1.3 mi 8 115'SE

0.8 mi 8 68'NE

Radioiodine and
Par ticul ates (air )

Direct Radiation (TLD) 6

Direct Radiation (TLD) 7

Direct Radiation (TLD) 8

Direct Radiation (TLD) . 9

Direct Radiation (TLO) 10

Direct Radiation (TLD) ll
Direct Radiation (TLO) 12

Direct Radiation (TLD) 13

Direct Radiation (TLD) 14

Direct Radiation (TLD) 15

Direct Radiation (TLD) 16

Direct Radiation (TLD) 17

Direct Radiation (TLO) 18

Montario Point Road

North Shoreline Area

North Shoreline Area

North Shoreline Area

North Shoreline Area

Sunset Bay Road

Rt. 29

Rt. 29

Miner Road

Miner Road

Lakeview Road

Lakeview Road

16.4 mi 8 42'E

0.1 mi 80'
0.1 mi 8 25'NE

0.2 mi 8 45'E
0.9 mi 8 75'NE

1.2 mi 8 90 E

1.3 mi 8 115'SE

1.5 mi 8 135'E

1.8 mi 8 160'SE

1.7 mi 8 180'

1.1 mi 8 200'SW

0.7 mi 8 225'W

Site Meteorological Tower 0.7 mi 8 250'SW

Energy Information Center 0.5 mi 8 268'

*Map - See Figures 5.1-1 and 5.1-2
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Nine Mile Point Nuclear Station Unit 1

Radiation Environmental Monitoring Program
Sampling Locations

Table 5.1
(Continued)

Type of
~ 'am le

* Map
Location .- Collection Site :.Location

Surface Water

Surface Water

38

39

Direct Radiation (TLD) 19

Di'rect Radiation (TLD) 20

Direct Radiation (TLD) 21

Direct Radiation (TLO) 22

Direct Radiation (TL'D) 23

Direct Radiation (TLD) 24

Direct Radiation (TLO) 25

Direct Radiation (TLD) 26

Direct Radiation (TLO) 27

Direct Radiation (TLD) 28

Direct Radiation (TLD) 29

Direct Radi'ation (TLD) 30

Direct Radiation (TLO) 31

Direct Radiation (TLD) 32

Direct Radiation (TLO) 33

Direct Radiation (TLD) 34

Direct Radiation (TLD) '5
Direct Radiation (TLO) 36

Direct Radiation (TLD) 37

North Shoreline

North Shoreline

North Shoreline

Oemster Beach Road

Leavitt Road

Rt. 104

Rt. 51A

Maiden Lane Road

Rt. 53

Mitchell Street

Lake Shoreline

Phoenix, NY Control

S.W. Oswego, Control

Scriba, NY

Alcan Aluminum, Rt. 1A

Lycoming, NY

New Haven, NY

W. Boundary, Bible Camp

Lake Road

OSS Inlet Canal

JAFNPP Inlet Canal

0.2 mi 8 290'NW

0.1 mi 8 315'W

0.1 mi 8 335'NW

4.5 mi 8 100'

4.2 mi 8 115'SE

4.2 mi 8 140'E

4.8 mi 9 160'SE

4.4 mi 8 190'

4.8 mi 8 205'SW

4.8 mi 8 220'W

4.4 mi 8 240'SW

20.0 mi 9 165'-SSE
1

12.8 mi 8 225'W

4.1 mi 8 195'SW

3.2 mi 8 220'W

1.9 mi 8 145'E

5.4 mi 8 120'SE

0.9 mi 8 2384 SW-WSW

1.1 mi 8 105'-ESE

7.7 mi 8 230'W-WSW

0.5 mi 8 70 ENE

*Map - See Figures 5.1-1 and 5.1-2
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Nine Mile Point Nuclear Station Unit 1

Radiation Environmental Monitoring Program
Sampling Locations

Table 5.1
(Continued)

Type of
Sam le

Shoreline Sediment

Fish

Fish

Fish

Milk

Mi lk

Milk

Milk

Food Product

Food. Product

Food Product

Food Product

Food Product

Food Product

Food Product

Food Product

*Map
Location

40

41

42

43

44

45

46

47

48

49.

50

51

52

53

54

55

Collection Site

NMPNS Shoreline

NMP Site Discharge Area

NMP Site Discharge Area

Oswego Harbor Area

Milk Location ¹45

Milk Location ¹7

Milk Location ¹16

Milk Location ¹40

Produce Location ¹1**

Produce Location ¹2**

Produce Location ¹3**

Produce Location ¹4**

Produce Location ¹5**

Produce Location ¹6**

Produce Location ¹7**

Produce Location ¹8**

Location

1.3 mi 8 82'

0.3 mi 9 315'W
and/or

0.6 mi 8 55'E
6.3 mi Ia 235'SW

8.0 mi 8 125'E

5.5 mi 9 107'SE

5.2 mi 8 190'

15.2 mi 8 220'W

1.6 mi 8 95'

1.6 mi 9 115'SE

2.0 mi 8 103'SE

15.2 mi 8 220'W

1.3 mi 8 225'

1.6 mi 8 132'E

2.3 mi 8 118'SE

12.6 mi 8 225'W

* Map - See Figures 5.1-1 and 5.1-2

** Food Product samples need not necessarily be collected from all listed
locations. Collected samples will be of the highest calculated site
average D/g.
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APPENDIX A

DOSE PARAMETERS FOR IODINE-131 AND -133, PARTICULATES AND TRITIUM

This appendix contains the methodology which was used to calculate the dose

parameters for 1-131, 1-133, particulates, and tritium. The dose parameter,

R , was calculated using the methodology outlined in NUREG-0133 and

Regulatory Guide 1.109, Revision 1. The radioiodine and particulate Technical

Specification (Section 3.6.15) is applicable to the location in the

unrestricted area where the combination of existing pathways and receptor age

groups indicates the maximum potential exposure occurs, i.e., the critical

receptor. The inhalation and ground plane exposure pathways are considered to

exist all locations but the critical location will be used for dose purposes.

The grass-goat-milk, the grass-cow-milk, gr ass-cow-meat, and vegetation

pathways are considered to exist at specific locations. R. values have been
1

calculated for the adult, teen, child and infant age groups for all pathways.

.The methodology used to calculate these values follows:

A.l Inhalation Pathwa

R)

where:

Kl(BR)a (DFAi)a

Kl

(DFA;),

dose factor for each identified radionuclide i of the
organ of interest (units = mrem/hr per uCi/m3);

a constant of unit conversion:

106 pCi/uCi;

Breathing rate of the receptor of age group a, (units
= m3/yr);

organ inhalation dose factor for radionuclide i for
the receptor of age group a, (units = mrem/pCi).
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-59-





APPENDIX A

DOSE PARAMETERS FOR IODINE-131 AND -133, PARTICULATES AND TRITIUM

This appendix contains the methodology which was used to calculate the dose

parameters for 1-131, 1-133, particulates, and tritium. The dose parameter, Ri

was calculated using the methodology outlined in NUREG-0133 and Regulatory

Guide 1. 109 Revision 1. The radioiodine and particulate Technical Specification
(Section 3.6. 15) is applicable to the location in the unrestricted area where the

combination of existing pathways and receptor age groups indicates the maximum
I

potential exposure occurs, i.e., the critical receptor. The inhalation and

ground plane exposure pathways are considered to exist at all locations, but

the critical location will'e used for dose purposes. The grass-goat-milk,
the grass-cow-milk, grass-cow-meat, and vegetation pathways are considered to
exist at specific locations. R. values have been calculated for the adult, teen,

1

child, and infant age groups for all pathways. The methodology used to calculate
these values follows:

A. 1 Inhalation Pathwa

R. = K'(BR) (DFA.)
I a i a

where:

R.
I

dose factor for each identi fied radionuclide i of the organ of
interest (units = mrem/hr per uCi/m3);

K' a constant of unit conversion;

10 pCi/uCi;6

(BR) = Breathing rate of the receptor of age group a, (units
m~/yr);

(DFAi) = organ inhalation dose factor for radionuclide i for the
receptor of age group a, (units = mrem/pCi).
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The breathing rates (BR) for the various age groups, as given in Table
a

E-5 of Regulatory Guide 1.109 Revision 1, are tabulated below.

A e Group (a) Breathin Rate (m~/yr)

Infant
Child
Teen

Adult

1400

3700

8000

8000

Inhalatton dose factors (DFA.) for the various age groups are given in
i a

Tables E-7 through E-10 of Regulatory Guide 1.109 Revision l.

A. 2 Ground Plane Pathwa

R. = K'K"(SF) DFG.
I l

-A ~ t
( I-e )

where:

GR.
I

dose factor for the ground plane pathway for each identified
radionuclide i fear the organ of interest (units = mrem/yr per
uCi/sec per m )

2

K' a constant of unit conversion;

10 pCi/uCi;6

K" = a constant of unit conversion;

8760 hr/year;
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the radiological decay constant for radionuclide i, (units = sec )
-1

I

t = the exposure time, sec;

4.73 x 10 sec (1S years);8

DFG. =
I

the g round plane dose conversion factor for radionuclide i;
(units = mrem/hr per pCi/m')

SF = the shielding factor (dimensionless);
l

A shielding factor of 0.7 is discussed in Table E-15 of Regulatory Guide
1.109 Revision 1. A tabulation of DFG. values is presented in Table E-6

I

of Regulatory Guide 1.109 Revision 1.

A.3 Grass-Cow or Coat-.Milk Pathwa

Xetf
R. = K'QF U F (DFL.) e f f

p s

t
r(l-e I

Y AE
I

-X.tb
+ B. (1-e

I

(l-f f )p s

-XE t
r(l-e )

Y
S

I

+ B. (I-eIv

-X.tbI
)

-X.th

where:

M
Ri dose factor for the cow

identified radionuclide i

mrem/yr per uCi/sec per

milk or goat milk pathway, for each

for the organ of interest, (units
m )
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K' a constant of unit conversion;

10 pCi/uCi

The cow's or goat's feed consumption rate, (units = Kg/day-wet

weight)

U
ap

the receptor's milk consumption rate for age group a, (units =

liters/y r );

Y the agricultural productivity by unit area of pasture feed grass,
(units = kg/m2);

Y = the agricultural productivity by unit area of stored feed, (units
s

= kg/m~);

F = the stable element transfer coefficients, (units = pCi/liter per
m

pCi/day); '

= fraction of'deposited activity retained on cow's feed grass;

(DFL.) = the organ ingestion dose factor for radionuclide i for the
i a

receptor in age group a, (units = mrem/pCi);

XE = X. +
i

the radiological decay constant for radionuclide i,
I

(units = sec );

the decay constant for removal of activity on leaf and plant
surfaces by weathering

5. 73 x 10 sec (corresponding to a 14 day hal f-life);
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tf = the transport time from feed to cow or goat to milk, to receptor,
(units = sec);

th = the transport time from harvest, to cow or goat, to consumption,

(units = sec);

tb = period of time that soil is exposed to gaseous effluents, (units =

sec);

B.Iv concentration factor for uptake of radionuclide i from the soil by
the edible parts of crops, (units = pCi/Kg (wet weight) per
pCi/Kg (dry soil);

P = effective surface density for soil, (units = Kg (dry soil)/m');

f = fraction of the year that the cow or goat is on pasture*;
p

f = fraction of the cow feed that is pasture grass while the cow is
s

on pasture";

t = period of pasture grass and crop exposure during the growinge
season, (units = sec);

*Milk cattle and goats are considered to be fed from two potential sources,
pasture grass and stored feeds. Following the development in Regulatory
Guide 1.109 Revision 1, the value of f was considered unity in lieu of

s
site-specific information. The value of f was 0. 667 based upon an

p
8-month grazing period.

Table A-1 contains the appropriate values and their source in Regulatory
Guide 1.109 Revision 1.

The concentration of tritium in milk is based on the airborne concentration
rather than the deposition. Therefore, the R. is based on X/Q:

I

R T
= K'K"'F QFU (DFL.) 0.75(0.5/H)
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0



M
RT dose factor for the cow or goat milk pathway for tritium for the

organ of interest, (units = mrem/yr per uCi/m');

K'" = a constant of unit conversion;
103 gm/kg.

H = absolute humidity of the atmosphere, (units = gm/m');

0.75 = the fraction of total feed that is water;

0.5 the ratio of the specific activity of the feed grass water to the
atmospheric water.

Other values are given above. A value of H of 8 grams/meter, was used
in lieu of site-specific information.

A.4 Crass-Cow-Meat Pathwa

I'X.tf
R- = K'q U F„. (DF

I

r (l-e
Y

I

-X.tb
+ B. (1-e

I

(I-f f )p 5

-XE

r(l-e ) +i e

Y X
S

B. (l-e
IV

-X.th

BR.
I

dose factor for the meat ingestion pathway for radionuclide i for
-2

any organ of interest, (units = mrem/yr per uCi/sec per m ):

F< = the stable element transfer coefficients, (units = days/Kg);
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e
U

ap
the receptor's meat consumption rate for age group a, (units =

kg/year;

t = the transport time from slaughter to consumption, (units = sec);

th = the transport time from harvest to animal consumption,
(units = sec);

t = period of pasture grass and crop exposure during the growinge
season, (units = sec)

All other terms remain the same as defined for the milk pathway. Table
A-2 contains the values which were used in calculating R..

The concentration of tritium in meat is based on airborne concentration
rather than deposition. Therefore, the R. is based on X/Q.

I

R = K'K"'F QFU (DFL.) (0.75(0.5/H) ]

where:

B
R T

= dose factor for the meat ingestion pathway for tritium for
any organ of interest, (units = mrem/yr per uCi/m~),

All terms are defined above.

A.5 V etation Pathway

The integrated concentration in vegetation consumed by man follows the
H

expression developed for milk. Man is considered to consume two types of
vegetation (fresh and stored) that differ only in the time period between
harvest and consumption, therefore:
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R . = K'( DFL. )
I i a

U f e
a L

-AE
r l-e

Y
I

B I-e
Lv

PA.

-X.tb

where:

S -Kith
U f e

-AE t
r(l-e i e

)

Yv I

B. (I-eIv
-A.tb

)

RV
i

dose factor for vegetable pathway for radionuclide i for the
organ of interest, (units = mrem/yr per uCi/sec per m );

K' a constant of unit conversion;
10 pCi/uCi:6

UL
a the consumption rate of fresh leafy vegetation by the receptor in

age group a, (units = kg/yr);

fL = the fraction of the annual intake of fresh leafy vegetation grown
locally;

f = the fraction of the annual intake of stored vegetation grown
g

locally.

tL = the average time between harvest of leafy vegetation and its
consumption, (units = sec);

the average time between harvest of stored vegetation and its
h

consumption, (units = sec); r

Y = the vegetation area density, (units = kg/m');

te = period of leafy vegetable exposure during growing season

(units = sec);
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All other factors are defined above.

Table A-3 presents the appropriate parameter values and their source in
Regulatory Guide 1.109 Revision l.

In lieu of site-specific data, values for fL and f of, 1.0 and 0.76,
respectively, were used in the calculation. These values were obtained
from Table E-15 of Regulatory Guide 1.109 Revision l.

The concentration of tritium in vegetation is based on the airborne
concentration rather than the deposition. Therefore, the R. is based on

I

X/Q:

R = K'K" U f + U
a L ag (DFL.) 0.75(0.5/H)

where:

V
RT dose factor for the vegetable pathway for tritium for any

organ of interest, (units = mrem/yr per uCI/m~).

All other terms are defined in preceeding sections.
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TABLE A-1

Parameters for Cow and Goat Milk Pathways

Parameter

QF (kg/day)

Y (kg/mi)

tf (seconds)

(DFLi) (mrem/pCi)

F (pCi/day per pCi/liter)

Value

50 (cow)
6 (goat)

0.7

1.73 x 10 (2 days)5

1.0 (radioiodines)
0.2 (particulates)

Each radionuclide

Each stable element

Reference (Re . Guide 1.109 Rev. 1)

Table E-3
Table E-3

Table E-15

Table E-15

Table E-15
Table E-15

Tables E-11 to E-14

Table E-1 (cow)
Table E-2 (goat)

tb (seconds)

Y (kg/m')

Y (kg/m')

th (seconds)

U (liters/yr)
ap

4.73 x 10 (15 yr)8

2.0

0.7

7.78 x 10 (90 days)6

330 infant
330 child
400 teen
310 adult

Table E-15

Table E-15

Table E-15

Table E-15

Table E-5
Table E-5
Table E-5
Table E-5

t (seconds)
e

2.59 x 106 (pasture) Table E-156

5.18 x 10 (stored feed)

B., (pCi/Kg (wet weight)
per pCi/Kg (dry soil))

P (Kg dry soil/m')

Each stable element

240

Table E-1

Table E-15
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TABLE A-2

Parameters for the Meat Pathway

Parameter

Ff (pCi/Kg per pCi/day)

U (Kg/yr)

Value

1.0 (radioiodines)
0.2 (particulates)

Each stable element

0 infant
41 child
65 teen
110 adult

Reference (Re . Cuide 1.109 Rev. 1)

Table E-15
Table E-15

Table E-1

Table E-5
Table E-5
Table E-5
Table E-5

(DFL.) (mrem/pCi)

Y ( /m~

Y (kg/m')

tb (seconds)

t (seconds)

th (seconds)

t (seconds)

QF (kg/day)

B. (pCi/Kg (wet weight
per pCi/Kg (dry soil))

P (Kg (dry soil)/m~)

Each radionuclide

0.7

2.0

4.73

1.73

7.78

2.59
5.18

50

x 10 (15 yr)8

x 10 (20 days)6

x 10 (90 days)

x 106 (pasture)
x 10 (stored feed)

240

Each stable element

Tables E-11 to E-14

Table E-15

Table E-15

Table E-15

Table E-15

Table E-15

Table E-15

Table E-3

Table E-1

Table E-15
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TABLE A-3

Parameters for the Vegetable Pathway

Parameter

r (dimensionless)

(DFL.) (mrem/Ci)

U (kg/yr) — infant
— child
— teen
— adult

U (kg/yr) — infantS

~ — child
— teen

adult

tL (seconds)

th (seconds)

Y (kg/ ~)

t (seconds)e

tb (seconds)

P(Kg(dry soil)/m~)

8i (pCi/Kg (wet weight)
per pCi/kg (dry soil))

Value

1. 0 (radioiodines)
0.2 (particulates)

Each radionuclide

0
26
42
64

0
520
630
520

8.6 x 10 (1 day)4

5.18 x 10 (60 days)

. 2.0

5.18 x 10 (60 days)

4.73 x 10 (15 yr)

240

Each stable element

Reference (Re . Guide 1.109 Rev. 1)

Table E-1
Table E-1

Tables E-ll to E-14

Table E-5
Table E-5
Table E-5
Table E-5

Table E-5
Table E-5
Table E-5
Table E-5

Table E-15

Table E-15

Table E-15

Table E-15

Table E-15

Table E-15

Table E-1
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DIAGRAMS OF UQUIDANDGASEOUS RADWASTETREATMENTSYSTEMS
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IVASTE DISPOSAL BUILDINGVENTILATIONSYSTEM

N«aa ~ I\ILa«ea« EI~

OIC

F.l
.I ./ ~

aaa CEPtAP!h$ 5$a»E
NtE Wd-8-
sP-.-d'- ]

~\N EllRIHNH«'«W EI NN Ve

CE Naca

INILVI

Et~at«

HN CVI

~I IN'« PWEI

~N CI

~INVw

3Nt EI

Itt EI
a NI«

I
«e«I

Q Q R
I

K IE9;:
'6

IEI« I
a ~

I.
I al I

p

ga

~
I,

I Ia al

I ~ -(»J

stet

J

~C
EM

OR\ ~ ~

~t la ~IVINLHad« ~ 'I««a
~N ~ N II~ N

Il«HI3'«
ILNd NN V

Il EallCIN
WN la ~

aa ~Ctat««W«I

NEpe.aa ~aa ~
N Peg

e«I I all « «I

....p»

at«I IH

Naa IllEre aal ~a«H
~ aae

Ma ~ E
N

~ aaal I« I

a« ~ al aadlwaa clat
~all~

~ alit EN V
W de

IN EI

IILIEL

N«aeaaltla

~ I

~ IHN t«I
~ »Cal«IN dea I«, I N ~ IEN«

IN Ve

«N Pl«L

wa

I«NI»
~Ial

~I Ia'«

Clg«
Ltea

dea« I

:8—I

Qg+IIat

~ ac« a
~ alw II.IIO.

««Ieae

I ~ ~
1«NI a INIa I

r
I

~
I

=- I'

Q»I 4)
la I« I'«al

~Nd

Nt CI~ INV
IN CI

~ I
~I IN«

FIGURE 8—4

I«NI» *Iat NASTE DISPOSAL BLDG. VENTILATION SYSTEM

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT-UNIT 1
OFFSITE DOSE CALC. MANUAL



(»
l e

( I



STACK — PLAN AND ELEVATION

PLATFORM
~LSiS!%

CI ~11'O.

Pl.ATFORM
LEGS Z,

. I .'

I

I ISONNCTIC
PROBC

K~P
Pl.AN

CCCYATON
6IIAPHIC

PLATFORM

CONC CKVCIOPC
CLt50'4 TOCL15f4

PLATFORM
42K'JC OFF CAS

tlNCS

i

PLAN

gl t07'0

f<.105.'O—
TOP OF
1100 S'lilt

Cl,1C110'IGURE B—5

~gll'0
ROCK

Ct.ttl
C'MP-1 STACK

e
El VATION

NIAGARA MOHAWK POWER CORPORATION

NINE MILE POINT-UNIT t
OFFSlTE DOSE CALC. MANUAL

-77-



l~
s)

t I



OFF GAS BUILDING VENTILATIONSYSTEM
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TABLE C-1

D/Q TABLE
{ANNOAL ii1ETEOROLOGICAL DATA)

0 50
too34E Ob

bt7E-09
3 '26E 09
I ~ 079E 09
I ~ 187 E 09
2%684E 09
5%095E 09
4 ~ SOZE 09
5 25«f-09
I ~ Tbbf 09
2 686E 09
1%499E Ob
2 ~ IZOE-08
I 857f-Ob
I ~ 34)E 08
5 '91IE-09

HIIP UHI I «I STACK
CVRHECIEO FOR OPEN TERRA
~ o o o 4 4 o 8 4 A « 4 0 o o p 0 «4 4 p
nlRE C I ION
FHOI1 SI ) t

S
SS»

S»
»Sw

1t H»
Hw

Htt»
N

HHE
Ht

EHE
E

ESE
St

SSf

I OU
3 '62E-09
I ~ 981E-09
I ob4bE 09
5 597E-lu
7%420E 10
).45UE-09
2 Zlaf-O9
I 8 I sf -09
2 265E 09
9 250E-IQ
1.196E-09
5 44OE-09
7 i?30E 09
6%185E 09
4%983E 09
2 '3ZE-09

I su
439E-09

8.62OE-IQ
7 ~ 733f-10
2.t 2«E-10
3 757f-lo
7 ~ 167E 10

924F.-I 0
~ 89ot-IO

I ~ 0loE-09
4 ~ 526E.-I 0
5 733E-10

344E-09
3 029F-09
2 '4lf-09
2 05)E-09
8 29IE-lu

2 Ov
7 ~ 79)f 10
soul of lv
4 ~ 661E 10
I ~ 582E lo
2 33'tf-lv
4.39bf -Iu
5 ~ 828E-10
4.57bE-IO
5.914E-I 0
2 TbbE Lo
3 452E-10
I ~ 337E-V9
I 6'I'tE-09
1.409E-09
1.155E-09
4.65«E-lo

IN RECIRCuLATION
RELAT I Vf OEPOS I I ION Ptk Util I AktA (Ha a i? I A I f I ILV VOIHlS II

)ITS'TAHCFS Itt HILtS
2 'v S ~ nv 3 Sv

9usF. I v 3 Shuf.-) u 2 47( F Iu
3.288E-IQ 2.322F.-IU 1.72«f-lv
3 ~ 121F..-I V 2 ~ 229E I V I 66«F I u
I 059f-tv 7 56'IE-11 5 '52f-ll
I 593E 10 1 149f.-l U 8 6lbF I I
2.971E-IQ 2.132E»IU 1.595E-IO
3 Babf-lv Z.TZSF-I 0 2.022f.-lu

99TE lv 2 ll«E lv I 567f-lv
896E lv 2 ~ 757 F.-I V 2 Q«bF. IV

I 665E-lu I 33of.-t U 'I 986F.-I I.308F-lu 1.) 45F-lu 1.22«f-lv
eTZF.-lu 6 0716-lu 4 «Tsf lu

1.09VF.-09 7.5hof-lu 5.5t If.-lu
a.98l f-Iu b.220f.-tv 4.55«t-l v7.«lbf-lu 5.1'tZE-lu 3.8UI F-Iv
2.99 t E-I o 2. ohbF-I u I.sauF-I u

VO»H»l ton Sf CIOHS

4 50
I ~ 498E lo
LE 048E Iv
I ~ Q15E 10
3 ~ asofott
5 '70E 11
9 '2)E 11
I ZZ8E 10
9 ~ slIE 11
1 ~ 242E )V
6 '82E-11

41bf I L

2 '90E-IV
3'3 lf lv

2 ~ 723f -IQ
2 'abf II)
9 '33f ll

4.ou1.84«f-lv
I SZof. I u
I 283): Iv
4 '6UE ll
oob59E 11
1.23uE-IQ
I 555F-lu
1%)naf-Iu
I.'bT Sf -1 v
7 ~ O'46EAII
9 «I IF I I
3. «ZQE-Iu
4 ~ 241F-I U
S «69fo-IU
2.91St - I v
1%181E ) II

~ as' OI ~ ~ Aoaaa ~ ~ ji~ 4

s.nv s.sv
1.2)5F-IU I.UObf-lO
8 «768-11 6 977F-I I
8.19bf,.-l I 6.731F'-l l
2 ~ 787f-11 2 290F.-I I4.25)f-ll 3.486E ll
7 '43E 11 bo«29E ll
9 9OSE It 6 t32f I IT,ehlF.-I I b 317E-11
I ~ oo2F. I u 6 231F 11
« ~ 901E-I I «015E 11
5 966) -11 a 88QF-ll
2 16«f»l v I 773f.-l u2.67bf-l u 2.1 laf-IO
2.1'auf.-l u l. I'96E-I V
1.85SE-lu 1.525E-lu
7 ~ '552F-11 6 23lf-11

OIRFCT ION
FROH SITE

S
SS»

8»
»Sn

HHII
N»

NHTI
H

HHt
Hf.

EHE
E

ESE
St,

SSE

F 008.a7«E-IL5.832f-ll
5 609E 11
I ~ 909E 11
2 ~ 897E 11
5%344E 11
6 ~ 779E-ll
so276E LL
6 ~ 863E 11
3 '36E 11
4%049E 11
1.«TSE- 0

82TE 10
49bf I u

I 275E 10
5 224E Ll

6 5U
T.aZQE-11
5 ~ 148E 11
4 968E ll
1%6'92E ll

57'5E"11
4 ~ 73UE 11
5 981E 114obsiE-ll
6 054E-11
2 '55E-It
3 %57 4E-11

29SE-tv
595E- I o

I 305E-lo
I ~ 118E-I u
4 '92E 11

7 00
6%562E-11
4 54of-ll
4%385E 11
1 ~ 4'ISE-11
2 '72E-11
4%18UE ll
5 '79E 11
4 '06E-11
5 344E 11
2 607E-II
ST 152E I I
1.141E-IU
I ~ 408E-I 0
I ISIE-IU
9 870E-I l
4 U5)f-11

7 5U
5 '53f-IL

V49E 11
3%9Q3E ll
I 329E-ll
2 '2fE ll
3 ~ 719E I L
4 699E ll
3 65)E-11
4 75TE lt
2 319E-11
i? 603E-II
I u1 5E 10
I i?52E-I 0
1 ~ U25E 10
b 79UE 11
3 616F.-I I

OTSTAHCES
h.nu

5%261E II
3 63SF,-II
3 ~ suof-ll
lol92E-11
1%8tlE-ll3.333t-ll
« ~ 21«E-II
3 28OE ll
4.26OE-II
2 UTbf-11
2 ~ 51 of I t
9 097E-11
I 12i?F. I 0
9 '85E-11
7 '8)F. Il
3 24TE-11

IH HILtb
R.Su a.nu

b9QF 11
S 496F"ll
I TOOF.-IIZ.U52f-ll

«4«F-11t.lb«f-tl
7 519F-11
o.«TOE-I I
2 bbu) 11

2 96ZE-Il
S 85LF.-III,87«f-tt
Z ~ Z6SF. Il

Zopf-11
I ~ 012f I V
U ~ Zh'TF Il

IZSF"11
2 '35E-ll

4.76IF- I u.33«R-»
3 ~ 282F,- I 2%981): ll
S ~ )Svf I 2 868f Il
I 07of I 9 '69F. 12
1%63«F.- I I ~ «83F ) I
S ~ QOTF- I 2 'l2b).-ll
5 '04F- I S ~ «53F. Il

9.SV
3.965F-)1
2 t2SE 11

617E-I I
U 9 I of 12
I ~ SSZF I I2.«b)f-tl
3 '5OE Il
2 456E 11
3%190E II
L,550E 11
I %869E-I Ith)f-l I
8 374F I I

bs IF.- I I
5 '0UE-ll
2 '3QE ll

tn.no
3 646f-ll

49bf 1 I399E-ll
8 17 sf 12

239f -I I
2 279E 11

bbUE-11
25SE-ll

2 925f Il
I 420E 11
I 7 I lf-I)
o ~ 217f 11
7 67QE-I I
o ~ 28ZE-ll5.«lvf-ll
Z,i?39f 11

15 nu 20 ov
I 9tlkf, }I 1 28)1F-) I
I 329F,-I I b «aZF 12265t-ll 7.98)E-IZSlbf-)2 2 726E-12
6 119uf I 2 4 v71 f
I 193t 11 '7 aboF
I ~ 522E 11 9 59bf )2
I 19«F 11 7 564E«'IZ
I ~ 5«SF-I I 9 7326-)Z
7.415F-IZ a.balf IZ
8 87bf I 2 5 ~ 522f 123.247f-lt z.u30E-II
4 'n«F-ll 2.502f-lt
3 2866-ll 2 usbf-11
2 476F.-II I ~ 822F-Il
I ~ ZOIE ll I e7«E l2
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TABLE C-2

D/Q TABLE
(GRAZING SEASON hlETEOROLOGICAL DATA)"

NHP UNI I 11 SLACK
CORRECTED FUR OPEN IEHRA
t ~ ~ ~ tt ~ tttttt~ ttttttt
OIREC I TUN
FROH SIIE 0 Su

S I 205K Od
SSH 4.522E»09

Sn 3 24SE 09
abc U6)E»09

H 1. 16)f»09
Hkr: 2 58«E 09

NN 5 102E 09
NNn 4 ~ 779K»09

N 6 102E 09
HHE I, l62E 09

NE 2o 13)f-09
ENE I ~ 466K Od

E 2 '05K 08
ESE I 506E-Od

SE I 201E 08
SSE a.909E»09

DIRECTION
FROH SIIE

5
5 S-.c

Sec

HNK
Nn

NNH
)INkt

Hf
EHEt
ESE

SE
SSE

b.oo
b. Uh I f»11
5 196E ll
4+8) IE I I

742K-11
2 61«E 11
5 '9«f ll
6 ~ 856E»11
5 '20E 11
7 44bf )1
2 'SOE 11
3,632E 11
I ~ Sc)F: 10::81)=.'-tu
>.2)OK-tu
I ~ LOSE»10
«.«b l f "11

IN KECINCULATJON
RELATIVE UEPOSIILUN PER UNIT ARtA IHtt 2) AI F IXEU POINTS RY UOHHWIHD StC IOUS

DISTANCES IN HILtS
2 5U 3 ou 3 'U 4 OU 4 505.)83f-tu 3 '«IF»lu 2 ~ Shuf Iu I 9)IE-Iu I Sbkf-)0I ~ 50

I 56SE»09
7 926K»lu
6 873K lu

43SE I U
43SE-10

6 846E lv
I ~ OOLE 09
u ~ 728E IvI')5E 09
4 ~ 125E»)u
5 ~ 0)2E 10
2 40SE 09
2,963E 09
2 12«E 09
1.80«E»09
7 545E lu

2 OuU.34)f-)u
4 53SE lu
4 '66E Iu
I «5SE»lv
2 ~ 12«E»10
40192K Iu
5 SSSE )0
Soo52E 04)7f v
2.495E»lu
3.uSLE»lu
I ~ 3S$ E»09
I ~ 6)LE»09
I ISSE»09
L.OUSE»09
4 'blf»10

I ~ OU
4 ~ 219E»09
I Ul)f 09
I ~ 523E 09
5 'S4E»IO
6»9)of lo
I ~ 399E 09
2 '33E 09
2 '12E 09
2 '45E 09
8 '25E 10
I'25K 09
5 '44E»09
7 030E 09
5 154E-09
4 '11E 09
I ~ 84)K-09

I 178E Iu
I ~ 04)E lu
3 975E 11
6 005K I I
l»)72E lo
I~5) tf IV

2 ~ U)2F.» I u
I 914F.-I 0
b»915F. I I
1. 03)F» I u
2 03oE lu
2»752K IU
2 '32F. U

2 ~ 949F. I v
2»b'9«E I V
9»703K» I
1. 4 41F» I v
2 U31F.»lu
3~885K )0
5 30)F lu

).53«F-)v
1.«75E»lu
S~ 1sbf 11
7 771F»11

9»3)SE I I
8 67SE 11
5»145E I
4 l5QE» I
9~26«E 11

241K Q
I 519E I
2. Ua«F» I
I 72UF. I I 52SF. IU I 049K I V

I )OSE»l v 346F. 10
~ u) IF

v
22uF. 10

8 ~ 919F. 11
I 095E lu

a. 246F» I vb)uf»lv
~ 052E»lv

9 ~ UQQF. LU
I»0)SE»09
7 ~ 559K»lv
6 ~ 45)E»10
2 ~ 58)E 10

I ).«2)E-LL
I be649E Il

2 ~ 996K lv
1.196F» u
I ~ 46VE» U
6 '2«F. U
7 49bf»lv
5.2abE»l v
4 ~ auaf»IO
I 796E-Lv

6
be 428K»

bbSF. I V
5.509F»lu
S,U46E lv
3 '0SE lu
I 521F. IU

U '2 ~ Ul«E lu
V 5 30 lE I u
v 2.306K»lu
V I 993E lo
U I 991E»ll

3.57 uf. »
4 '0IE
2.93uE»
2 '52SE
I ~ 0)2F

IN HILtS
h SU

4 986F») I
2 ~ 921F»11
2 )OSE-I I
9 ov)2E-12
I ~ ul«E-ll
2 S6)E-11
3 ~ V4SE»11
5.268F-I I
4 ~ I) If»11
I ~ 67«F. I L

2. V 3«f » I I8.626E»ll
I ~ 009E»IU
).U5OF.»11
b 19'SF -11
2 ~ 519E 11

uls TANcEb
h.OU

5 ~ 'SU)E» I I
3 '3$ E II
5 ~ Qoof »11
I Ubl f»11
I ~ 63«E 11
3 ~ l)SE»l I
4 ~ 265K»11
3 619F»)1
4»626K 11
I ~ SSSF II2.25bf»ll

562K'»ll
1.119E»l u
7 812F.-I I
6 '5SE 11
2 )SSF»ll

10 ~ 00
3 '24F»11
2 '26F. I
2+VS9E I
).45)E»12
I ~ I IVE 11
2 17$ E 11
2 922E ll4hbf-I I
3 17$ E-11
I ~ 26SF ll
I ~ 53SE IL
6 5«UE 11
7,65vf ll
5 $ 49E ll
4 ~ 7 lbf 11
I'25K ll

7 OU
F 86)E-II
4 ~ 045K 11
3 )56E 11
I 361E-11
2 Qauf-I I
3 985E 11
5 ~ 54 lf )I
«~530K-II
5 '9«E 11
2 '27E 11
2 V32E-11
I ~ 199F--10
1.402F.-L v

)89E I L

8 ~ SSQE-11
3 479K-I I

7 50
6.124K»11

Su
4 ~ LS)E 11
2 '2SE»11
2 '«SE-LL
8 ~ 13i? E 12
I 22UE ll
2 '72E ll
3 ~ Ibuf ll
2 ~ 7)OE I I
5 ~ 46)E 11
1»384E»ll
I ~ bhof 11
7 13bf 11
8 350F»t I
5 V3)E»11
S'il«OF-1)
2 ~ vu«F. ) I

6 50
7 ~ 75)E»11
4 ')SE Il
«.25aE»l
I ~ 542E»1
2 ~ 321E»1
4 516E I
b.oSQE»1
5 '30E ') I
6 563E ll
2 '3)f-II
3 ~ 211E»11
L.35sf Io
I o589E-I V
I ~ I ouf »I u
9 ~ 7 luf I I
5 '36E»1 I

9.nu
u.S«IF»11
2»65SF ll

.u60E»l I
9)OE-12

I 33)I-11
2 bOIE 11
3 «93E 11
2 '6SF 11
3 '92E tl
I ~ SLSF ll
I ~ 84«f»l I
7 82)F 11
9 ~ 15)f»11

598F I IS.b2uf»ll
2 2«UF 11

3,6Q2t-l I
5 544E-11

212E»11
823E- I

~ Subf- I
«.75«E- I
«.V3«f» I
5»)5VE»)1
2 '70E 11
2 S)9E Il
I 067E 10
I 24uf lb
u ~ 71'5E»ll
l 64$ E 11
3.101K» I I

ttttttttttttttttt~ ~ ~

5 Su
I ~ QSkf lv
b 20)E»11
5»765K 11

( OS)f 11

6 12bE»11
8 '24F. 11

5 oo
I ~ 265F I V
7 ~ 533E»11
7 ~ Ul IE I

~ 541F. 'I

»833F. I
7 ~ «7 Lf 11

~ UOLF 10
8 ~ 4)tf ll
I 086E lu

b»968K I
d»92)f I
3 SSSF»II
a.37)E» I

.858E» u»tb)f 0
I 523E v

«.37«F»
5 350E-
2 ~ 266K

bblE»I.856F.»
1.609F.»
6 4)OE»

I ~ 325E lu
5%34«f 11

20 00
~ 35SE»11
+57) f 12

6 90bf 12
2.49«E-12
3 '85E )2
7 e148F 12
9 ~ 719E»12
U»353K 12
I ~ 059E»11
4 ~ )59K 12
u»9)bE»12
2 ~ 148F I L

2 So/f I I
I ~ 763F. I I
1»59lf»11
L.b3lK»12

15.0u
2 '9lf 11
I ~ )89K 11
I 091F 11
5 944f 12
S.uh«F»12
I ~ 139F»11
I ~ 54) f 11
I +5)SE 11
I ~ 67)E 11
6»63SF 12
7 ~ 9huf 12
3.«2bF.-II
a.vn3f»11
2 ~ VU«F. LI
2 '08F 11
1»U36f»ll

Based on milk sampling season
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TABLf- C-3

CHI/Q TABLLI*
(ANNUAL |i1ETEOROLOGICAL DATA)

NNP UNI I it STACK
NU LJECA7 UNUEI'LfTLO
CORKE CTEtI FOR Ot'EN If kRAIN kEC)kCULAT ION

ANNUAL AVERAGE Ckl/U LSEC/HE'TfR CUSE OI
SEC Ink v ~ 5DU I, Uoo I esou

5 2.160f-o) 4.92)f-oe 2.76)E-AS
Ssh I OSPE 07 3 4)VE OS 2 062E-00

8> ~ 9 '15E-Dd 2 '7)f 05 I'99f-os
lISh 5 331E'5 I ~ V36E-08 6 Solf 09

k 3 769E Od I ~ 203E 06 ) ~ )O2E 09
kkk I 225E 07 3 425E 06 I 949E 05'h

2 '5)feo) belbbE-06 3 ~ ISOE-Od
NNM I 014E 0) 4 45)f 05 2 342f-.od

H 2 Oeof 07 5 '5SE-06 3 045F.-06
NNE 9 SISE 05 2 '43f 05 I 44)f-05

NE L.S)2E-O) a.'u)3E-05 2.'u I bf-ns
Ehf 5.4OOE-O) 1.43)E-D) t .8)OE-oe

E 6 ~ 715E 07 I 7'93E 0) S 36)E 05
ESE S.OSt E-07 1.354E-O) b.37)E-OS

SE 3 34bf Wo) 9 ~ 905E os 5 IAQE 05
SSE I 253E 07 3.69)E-DS I 9baf-08

000
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