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NIAGARA MOHAWK POWER CORPORATION /300 ERIE BOULEVARD WEST, SYRACUSE, N.Y. 13202/ TELEPHONE (315) 474-1511

| March 5, 1986
| (NMP2L™ 0650)

Ms. Elinor G. Adensam, Director
BHR Project Directorate No. 3

U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue

Washington, DC 20555

Dear Ms. Adensam:

Re: Nine Mile Point Unit 2
Docket No. 50-410

Bt

Enclosed are ten copies of the Nine Mile Point Unit 2 Off Site Dose
Calculation Manual (ODCM) for your use. This information is referenced in the
Unit 2 Technical Specifications Section 6.14.

Sincefe]y,

C. V. Manga;§§

Senior Vice President

CVM/NLR/ar R
1359G
Enclosure
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of ' )
Niagara Mohawk Power Corporation ) Docket No. 50-410
(Nine Mile Point Unit 2) )
AFFIDAVIT
C. V. Mangan , being duly sworn, states that he is Senior Vice

President of Niagara Mohawk Power Corporation; that he is authorized on the
part of said Corporation to sign and file with the Nuclear Regulatory
Commission the documents attached hereto; and that all such documents are true
and correct to the best of his knowledge, information and belief.

O W AM ém,w

Subscribed and sworpyto befiore me, a Notary Public inm State of New
~York and County of ,‘this day of , 1986.

otaxy Public in and for
M@ﬁ% County, -New York

My Commission expires:
JANIS M. MACRO

Notary Putlic In tho Stato of New York
Qualified In Onondaza County No. 4784555
My Commission Explres March 30, 19. 7...
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2.0

2.1
2.1.1

2.1.2

INTRODUCTION

This is the OFFSITE DOSE CALCULATION MANUAL (ODCM), referenced in the
Nine Mile Point -~ Unit 2 Technical Specifications. It describes the
methodology for liquid and gaseous effluent monitor alarm setpoint
calculations, the methodology for computing the offsite dose due to
liquid effluents, gaseous effluents, and the uranium fuel cycle as
well as the radliological environmental monitoring and interlaboratory
comparison programs.

The ODCM will be reviewed and approved by the NRC. Changes shall be
provided in 'the semi annual radiocactive effluent release reports
submitted to ‘the NRC.

LIQUID EFFLUENTS

Service’ Water A and B, Cooling Tower Blowdown and the Liquid
Radloactive Waste Discharge comprise the Radiocactive Liquid Effluents
at unit 2. Presently there are no temporary outdoor tanks containing
radicactive water capable of affecting the nearest known or future
water supply in an unrestricted area. NUREG 0133 and Requlatory
Guide 1.109, Rev. 1 were followed in the development of this section.

Liquid Bffluent Monitor Alarm Setpoint Determination
Basis |

To provide a safe margin of assurance that the instantaneous
concentration of radionuclides 1in liquid form at the point of
discharge 1into the unrestricted area do not exceed the limits of
10CFR Part 20, Appendix B, Table II, Column 2.

Methodology for calculating alarm setpoint 1is described, as these are
the setpoints which require action as described in the Technical
Specifications. However, the monltors have alert setpoints which may
require actlion as described in station procedures. These are
normally set at half the alarm setpoint, but may vary as described in
station procedures.

Setpoint- Determination Methodology

2.1.2.1 Liquid Radwaste Bffluent Monitor Alarm Setpoint:

Alarm setpoint ¢ kF I (Cy CFy)+ [fT (Cy/MPCy)] + Background.

i i
Where:
k = Factor to account for sample analysis, detector, flow and
dllution flow measurement error.
£ = Radwaste flow rate (gpm) alarm and control setpoint.

-1- October 1985
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2.1.2.1 (cont'd)

Cy = Concentration of 1sotope 1 (uCi/ml) in Radwaste tank prior to
dilution.

CPy = Detector calibration factor for isotope i (Net cpm/uCi/ml)
Table 2-1.

MPCy = Concentration limit for isotope i from l0CFR Part 20 Appendix B,
Table' II, Column 2 (uci/ml). .

F = Nonradicactive dilution flow rate (gpm).

Background = Detector response (cpm) when sample chamber is filled with '
. nonradloactive: water.

NOTE: 1. I(cjCFy) may be evaluated from field measurements and
utilized in lieu of specific CFi's of Table 2-1l.

2. MpPC for noble gases dissolved or entrained is
2.00E-4uCi/ml.

. 2.1.2.2 Service Water A and B and Cooling Tower Blowdown Radiation Detector

Alarm Setpoint

Alarm setpoint < kF I (Cy CFy)+ [£Z (Ccy/MPC3)] + Background.
i i

Wheres: -
0 k =  Factor to-account sample analysis and detector error.
Cy - = Concentration of isotope i (uci/ml).
CFRy = Detecﬁor calibration factor for isotope i (net

cpm/uCi/ml) Listed in Table 2-1.
£f = Service water A, B or Cooling Tower Blowdown f£low rate (gpm).
F = Nonradloactive Dilution flow rate (gpm).

MPC3 = Concentration limit for isotope 1 from 1O0CFR Part 20
Appendix B, Table II, Column 2 (uCi/ml).

Background = Detector response (cpm) when sample chamber is filled
with nonradioactive water.

NOTE: 1. :(C4CFy) may be evaluated from field measurements
and utilized in lieu of specific CFi's of Table 2-l.

. 2. MPC for noble gases dissolved or entrained is
2.00E-4uci/ml. . :
=2~ October 1985






TABLE 2-1

LIQUID EFFLUENT DETECTORS RESPONSES*

w NUCLIDR : (cPM/uci/ml) x 108
sr 89 0.78B-04
st 91 1.22
sr 92 0.817
Y 91 2.47
¥ 92 0.205
zr 95 0.835
Nb 95 0.85
Mo 99 0.232
Tc 99m ) 0.232
Te 132 ‘ 1.12
Ba 140 0.499
Ce 144 0.103
Br 84 1.12
I 131 1.01
I,132 2.63
I 133 0.967
I 134 2.32
I 135 1.17
Cs 134 . 1.97
Cs 136 2.89
Cs 137 0.732
Cs 138 1.45
Mn 54 0.842
Mn 56 1.2
Fe 59 0.863
Co 58 1.14
Co 60 1.65

*  values from SWEC purchase specification NMP2-P28lF.

m ‘ -3- oOctober 1985
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Liquid Effluent Dose Calculation Methodology

The dose contributions will be calculated for all radionuclides
identified in 1liquid effluents release to unrestricted areas using
the following expression:

Fg =

L [Ag E Aty Cy9 Fy)
i L

the cumhlqtive dose commitment to the total body or
any organ, <, from. the 1liquid effluents for the
total time period I Aty, in mRem.

2

the length of the 2th time period over which Cjg
and Py are averaged for all 1liquid releases, in
hours.

the average concentration of radionuclide, i, in
undiluted 1liquid effluent during time period Aty
from any liquid release, in pCi/ml.

the site related ingestion dose commitment factor to
the total body or any organ <t for each identified
principal gamma and beta emitter listed in Table 2-2
in- mrem-ml per hr-uCl. Ajt 1is calculated using
the methodology of NUREG 0133 Section 4.3.1. (The
factor Dy, used to take into account the dilution of

Ci2 to ‘the point of adult water consumption is 78.6.)

See NMP Unit 2 ER-OLS, Table 5.4-2.

the’ near field average dilution factor for Cyp
during any liquid effluent release. Defined as the
ratio of the maximum undiluted 1liquid waste flow
during release to the product of the average flow from
the site discharge structure to unrestricted receiving
waters, times 5.9. (5.9 1is the site specific
applicable factor for the mixing effect of the
discharge structure.) See NMP Unit 2 ER-OLS, Table
5.4-2.

-4- OQctober 1985
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NUCLIDE T BODY

H3
cr
Mn

Fe

‘co

Co

Zn

Sr

Sr

ir

Mo

Il

Il

Ba

Ce

Nb

La

ce

51
54
59
58
60
65
89
90
95
99
31
33
134
136
137
140
141
95
140

144

2.93E-1
1.28
8.36B2
9.38B2
2.01E2
5.68E2
3.33E4
6.40E2
1.35ES
5.64E-2
2.02El
1.25E2
2.75E1
5.79E5
8.86E4
3.42E5
1.36El
2.18B-3
1.3482
2.01E-2

7.958-2

Calculated in

GI-TRACT

2.938~1

. 3.21B2

1.34E4
8.16E3
lf8283
4.84E3
4.64BE4
3.58E3
1.5984
2.64B2
2.4582
5.74El
8.11El
1.248;
1.40B4
1.01E4
4.2782
7.34El
1.51E6
5.6085

5.01E2

TABLE 2-2

Ay, VALUES - LIQUID*

mrem — ml
hr - uCi
BONE LIVER
- 2.938-1
- 4.38E3-
1.04E3 2.45E3
- 8.96E1
- 2.5782
2.32B4 7.37E4
2.23E4 -
5.49E5 -
2.60BE-1 8.33E-2
- 1.06E2
1.52E2 2.178B2
5.1981 9.03El
2.98E5 ‘7.0985
3.12B4 1.23E5
3.81E5 5.2285
2.07B2 2.61E-l
2.84B-2  1.92E-2
4,472  2.48E2
1.51E-1 7.62E-2
1.48 6.19E-1

-5~ October 1985

KIDNEY
2.93B-1
2.81E-1

1.30E3

4.93E4

1.31E-1
2.40E2
3.7382
1.5782
2.29EB5
6 .85E4
1.778BS
8.86E-2
8.92E-3
2.46E2

3.67E-1

accordance with NUREG 0133, Section 4.3.1

THYROID

2.93B-1

7.62E-1

7.13E4

1.33B4

LUNG
2.93B-1

1.69

7.61E4
9.3983
5.8984

1.49E-1



Y

won

48

%]

-~




3.1

3.1.1

3.1.2

3.1.2.1

GASEOUS EFFLUENTS

The Main Stack and the combined Reactor/Radwaste Building Vent
comprise the Gaseous EBffluent Release Points. Although the Offgas
System is not a Release Point, it is operated in such a way to limit
actual or potential offsite doses. NUREG 0133 and Requlatory Guide
1.109, Rev. 1l were followed, except where noted, in the development
of this section. :

Gaseous Effluent Monltor Setpoint Determination
Basis

To provide a safe margin of assurance that the instantanecus release
rate of radionuclides in gaseous effluents from the site to areas at
and beyond the site boundry will not exceed SO00mRem/yr to the total
bOdY - N

Methodology for calculating alarm setpoint is described, as these are
the setpoints which require action as described in the Technical
Specifications. However, the monitors also have alert setpoints as
well, which may require action as described in station procedures.
These are normally set at half of the alarm setpoint, but may vary as
described in station procedures.

Setpoint Determination Methodology

»

Stack Noble Gas Detector Alarm Setpoint

Alarm Setpoint <k R £ (Cj CF3) ¢+ [F £ (Ci V4)] + Background
i i

NOTE:

Where:

k = Factor to account for detector and effluent flow
measurement errors.

R = A value of 500 mRem/yr or less depending upon the release
rate from other points within the site such that the total
rate corresponds to <500 mRem/yr.

Cy = Concentration of isotope i, (uCi/cc).

CPy= Detector response to isotope i, (Net cpm/uci/cc). Table
3-1.

F = Effluent flow rate, (cc/sec).

Vi = The constant for each identified noble gas radionuclide

accounting for total body dose from the elevated finite
plume, in mrem/yr per uCi/sec. Table 3-2.

- Béckground = Detector response (cpm) when sample chamber is
filled with nonradloactive air.

Z(C4CFy) may be evaluated from direct field measurements.
’ -6— October 1985
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3.1.2.2 Vent Noble Gas Detector Setpoint

‘G

¢

Where:
k =
N\

R =
Cy =
CPy =
F =
(X/Q)v =
Ky =

Background =

Note:

Alarm Setpoint <k R I (CiCFy)s [F(X/Q)yE(CiKy)] + Background
. i i

Factor to account for detector and effluent flow measurement
errors.

A value of 500 mRem/yr or less depending upon the release rate
from other points within the site such that the total rate
corresponds to < 500 mRem/yr.

Concentration of isotope i, (uci/cc).

Detector response to isotope i, (net cpm/uCi/cc). Table 3-1.
Effluent flow rate, (m3/sec).

Highest annual average atmospheric dispersion coefficient at the
site boundry: 2.0E-6 sec/m3. (FES, NUREG1085, Table D-2)

The total body dose factor due to gqamma emissions for each
identified noble gas radionuclide, in mRem/yr per uCi/m3.
Table 3-3.

Detector response (cpm) when sample chamber is filled with
nonradiocactive air.

Z(CjCFy) may be evaluated from direct measurements.

.1.2.3 Offgas Pretreatment Noble Gas Detector Setpoint

Alarm setpolnt is based on 100uCi/sec/MWt 1limit rather than methodology
of NUREG 0133 Section 5.6.2 to be more conservative.

Alarm Setpoint < k 332,300 (60) £ (C4CFy) ¢+ [f L C3] + Background
i i

Where:

k =

Factor to account for detector, analysis and flow measurement
errors.

332,300 = 3323 MWp x 100 uCi/sec/MWyp.

60

[}

Cy

CFy

- E =

60 sec/min.
Concentration of nuclide i, (uCi/cc).
Detector Response (net cpm/ucCi/cc).

Offgas system flowrate(cc/min).

Background = Detector response (cpm) when sample chamber is filled with

nonrqdioactive air.
-7- October 198%






3.1.2.4 offgas Hydrogen Detector

Alarm setpoint is less than or equal to 4% by Hydrogen volume.

| G
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NUCLIDE

Kr
Kr
Kr
Kr
Xe
Xe

Xe:

Xe
Xe

NUCLIDE

Kr
Kr
Kr
Kr
Xe
Xe
Xe
Xe
Xe
Xe

85
85m
87
88
133
133m
135
135m
138

8s
85m
87
88
133
133m
135
135m
137
138

TABLE 3-1

"STACK AND VENT NOBLE GAS*

DETECTOR RESPONSE

NET CPM/ucCi/cc

1.00E+5
6 .60E+7
3.00E+7
3.70E+6
6.10E+6
9.60B+6
5.30E+7
1.90E+7
5.60E+7

OFFGAS PRETREATMENT**
DETECTOR RESPONSE

NET CPM/ucCi/cc

4.30B+3,
4.80BE+3
8.00E+3
7.60E+3
1.75E+3

5.10E+3

8.10E+3
7.10E+3

*Values from SWEC purchase specification NMP2-U213a
*xValues from SWEC purchase specification NMP2-P281F

e L
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3.2.3

3.2.4
3.3

3.3.1

3.3.2

3.3.3

3.3.4

Dose Rate Calculation Methodology:
Total body dose rate due to noble gases:
mren/yr = £ [Vy éis +.K1 ((x/Q) VQ;V)]
skin dose tate due to noble gaseé:

mrem/yr = I [(Ly (X/Q)g + 1.1 By) é13 +
i

(Ly + 1.1 83)((TD)y01y)]

organ dose rates due to iodine-131, iodine-133, tritium and all
radionuclides in particulate form with half-lives greater than 8 days:

mrem/yr = I Pj [vséis + Wy éiv]
NOTE: See Stction 3.3.4 for symbol defination and notes.
Dose Calculations Methodology
Gamma air dose due- to noble gases:

mrad = 3.178-8 £ My [(X/Q)y Qiy + By Q] |
i »

Beta air dose due to noble gases:

mrad = 3.178-8 L N3[(X/Q)y Qiy + (X/Q)g Q35)
L

organ dose due to iodine-131, iodine-133, tritium and all

radionuclides in particulate form with half-lives greater than 8 days:

" mrem = 3.17B-8 T Ry [Wg Q45 + Wy Q1y)
- 1

Note:(l) When a nuclides dose factor for an organ ls less than the
total body factor, then the total body factor will be used
in its place _to calculate the organ's dose.

(2) organ doses are evaluated assuming the worst case
dispersion factor for each respective pathway. It should
be noted that this 1s conservative.

(3) In lieu of the use of average annual dispersion factors,
dispersion factors calculated for real meteorology during
the period of release may be used in conjunction with
release data in calculating doses.

-10~- October 1985






3.3.4 (cont'd)

symbol Defination

3.178-8 = The inverse of the number of seconds in a year.

By

Vi

. Ky

Ly

My

Ny

21

Ry

Qis
Qiv

Qs

The constant for long term releases for each identified
noble gas radionuclide- accounting.for the gamma radiation
from the elevated finite plume, mrad/yr per yCi/sec.
Table 3-2.

The constant for long-term releases for each identified

noble gas radionuclide accounting for the gamma radiation
from the elevated finite plume, in mrem/yr per uCi/sec.
Table 3-2.

The total body dose factor due to gamma emissions for each
identified noble gas radionuclide, in mrem/yr per
uci/m3. Table 3-3.

The skin dose factor due to beta -emissions for each
identified noble gas radionuclide, in mrem/yr per

'uCi/m3. Table 3-3.

The air dose factor due to gamma emmissions for each
identified noble gas radionuclide, in mrad/yr per
uCi/m3 (unit conversion constant of 1.1 mrem/mrad
converts alr dose to skin dose). Table 3-3.

The air dose factor due to beta emissions for each

identified noble «gas radionuclide, in mrad/yr per
uCi/m3. Table 3-3.

The dose parameter for radionuclides other than noble gases
for the 1inhalation pathway, in mrem/yr per ucCi/m3 and
for food and ground plane pathways, in m2 (mrem/yr per
uCi/sec). The dose factors are based on the critical
individual organ and most restrictive age group (infant).
Table 3-3 thru 3-6.

‘The dose factor for each identified radionuclide, i, in

m2(mrem/yr) per uCi/sec or mrem/yr per uCi/m3.
Table 3-7 thru 3-2l1.

’

The release rate of radionuclides, i, in gaseous effluents
from the stack, in uCi/sec.

The release rate of radionuclides, i, in gaseous effluent
from the vent, in uCi/sec.

The activity of a radionuclide, i, for releases from the
vent, in ucCi. Releases shall be cumulative over the
calendar quarter or year as appropriate.

=11- October 1985






Qv =

(X7Q)y

(X7Q)5

Wy

Vg

The actlivity of a radionuclide, i, for releases from the

vent, in uCi. Releases shall be cumulative over the
calendar quarter or year as appropriate.

= 1.78-6 ' sec/m3. For vent releases. The highest

calculated annual average relative concentration at or
beyond the unrestricted area boundary. CT Main Study
oct. 85' *

= 2.1E-8 sec/m3. For- stack releases. <The highest
calculated annual average relative concentration at or
beyond the unrestricted area boundary. NMP Unit 2
ER-OLS Table 7B-4.

The highest calculated annual average dispersion parameter

for estimating the dose to an individual at ‘the controlling
location due to vent releases. Table 3-22. (X/Q or D/Q)

The highest calculated annual average dispersion parameter

for estimating the dose to an individual at the controlling
location due to stack releases. Table 3-22. (X/Q or D/Q)

-12- October 1985






NUCLIDR Bs (mrad/yr + uci/sec)

m Kr

Kr
Kr
Kr
Kr
Kr

Kr

Xe
Xe
o
Xe
Xe
Xe

Xe

Ar

TABLE 3-2

* PLUMB SHINE PARAMETERS*

83m
85
85m
87
88
89
90

NOTE

a later time.

131m
133

133m

135

135m
137

138

41

*Bi and V1 are calculated for critical site

in the easterly direction.

-13- October 1985
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The valves in this table will be provided at

boundary location;
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G Nuclide Ki(y-Body)**

Kr 83m 7.56B-02
Kr 85m 1.1783
Kr 85 1.61R1
Kr 87 5.92E3
Kr 88 1.4784
Kr 89 1.66E4
Kr 90 ° 1.56E4
Xe 131m 9.1SEl
Xe 133m 2.51R2
Xe 133 2.9482
Xe 135m 3.12E3
Xe 135 1.81E3
Gxe 137 1.42E3
Xe 138 8.83E3
Ar 41 a 8.84E3

TABLE 3-3

DOSE PACTORS*

Li(8-Skin)=** M3 (y-Alir)»=»

1.46B3
1.34BE3
9.73B3
2.37E3
1.01E4
7.29E3
4.76B2
9.94E2
3.06E2
7.11E2
1.8683
1.2284
4.13E3

2.69E3

*From, Table B-l.Requlatory Guide 1.109 Rev. 1

**mrem/yr per uci/ma.

*x*mrad/yr per uCi/ma.

=14~ October 1985

1.9381
1.23E83
1.72E1
6.17E3
1.52E4
1.7384
1.63E4
1.56B2
3.2782

3.5382

3.36E3

1.92E3
1.51E3
9.21E3

9.30E3

N (B-Air)wax

2.88EB2
1.9783
1.95E3
1.03E4
2.93E3
1.06E4
7.8383
1.11E3
: 1.48E3
1.05E3
7.3982
2.46E3
1.2784
4.75E3

3.28E3






NUCLIDR
H3

C l4

Cr 51
Mn 54

Fe 59

Zn 65

Sr 89

Sr 90
' Zr 95
‘Iﬂ!’ * Nb 95
Mo 99
I 131
I 133

CS.134

Cs 137

Ba 140

* La 140

Ce 141

Ce 144

*Daughter Decay Product.
equal parent nuclide.

“ **Calculated in accordance with

'Pj VALUES —~ GROUND PLANE**

m2 - mrem/yr

uCi/sec

TOTAL BODY

6.64E6
1.10E9
3.88E8
5.27E8
4.40B9
6.87E8
3.06E4
3.44E8
3.50E8
5.71E6
2.46R7
3.50B6
2.81E9
1.15E9
2.9387
2.10E8
1.9587

5.85E7

» e

Activity level and effective half life assumed to

-15~
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7.85E6
1.2989
4.56E8
6.18E8
5.17E9
7.90E8
3.56E4
3.99E8
4.12E8
6.61E6
2.9887
4.26E6
3.28B9
1.34E9
3.35E7
2.38E8
2.20E7

6.77E7

NUREG 0133, Section 5.2.1.2.
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TABLE 3-5

P. VALUES - INHALATION**

- i
. w ' mrem/yr
uCi/mal
N :
NUCLIDE BONE .  LIVER T. BODY THYROID KIDNEY  LUNG GI-LLI
H3 - 6.4782 6.4782 6.4782 6.4782 6.4782 6.4782

C 14 2.65E4 5.31E3 5.31E3 5.31E3 5.31E3 5.31E3 5.31E3

cr 51 -~ -- 8.95B1  S5.75El  1.32E1  1.28B4  3.57E2
Mn 54 —- 2.53B4  4.9883 -~ 4.9883  1.00E6  7.06E3
Fe 59 1.36E4  2.3584  9.48B3  -- -- 1.0286  2.48E4
Co 58 -- 1.2283  1.82B3  -- - 7.7785  1.11B4
Co60 -- .  8.02E3 1.1884.  -- - 4.51E6 3.19E4
zZn 65 1.93E4 6.26R4 3.11E4 - * 3.25B4 6.478S 5.14E4
Sr 89 3.9885. -~ 1.1484 -~ - 2.0386  6.40E4
m Sr 90 4.0987  -- 2.5986  —- -- 1.1287  1.31E5
zr 95 1.1585  2.7984  2.03E4 -—— 3.11E4 1.75B6  2.17E4
*Nb 95 1.57B4  6.43B3  3.78R3 -~ 4.7283  4.7985  1.27E4
Mo 99 - 1.6582  3.23E1  —- 5 2.65B2  1.3585  4.87E4
I 131 3.7984  4.44E4 1.96B4  1.48E7 5.1884 - 1.06E3
I133 1.32B4 1.92B4 S.60E3  3.56B6  2.24B4 — 2.16R3
Cs 134 3.96BS  7.03BS  7.45R4  -- 1.90B5  7.978B4  1.33E3
Cs 137 5.4985 6.12B5  4.55B4  —— 1.72B5  7.1384  1.33E3
Ba 140 5.60E4  5.6081  2.9083 - 1.34B1 ) 1.60E6  3.84E4
*La 140 S5.0582  2.0082  5.15El  —- - 1.68E5  8.48E4
Ce 141 2.77B4  1.67B4  1.9983  -—- 5.25B3  S5.17ES ‘ 2.16E4
Ce 144 3,196  1.21E6  1.76B5 —- 5.38E5  9.84E6  1.48ES

equal parent nuclide.

**Calculated in accordance with NUREG 0133, Section 5.2.1.1.
. -16— October 1985

m*oaughter Decay. Product. "Activity level and effective half life assumed to
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NUCLIDR

*H 3

*C 14

Fe

Co

Co

Zn

Sr

Sr

®-

*ANDb

Mo

51
54
59
58
60
65
89
90
95
95

99

I 131

I 133

cs 134
cs 137
Ba 140
**La 140
ce 141

Ce 144

5.65E9

1.28El0

+1,24E11

6.93E3

7.07ES

: 2.7789 .

3.6987
3.71E10
5.24E10
2.45E8
3.7982
4.4184

2.37E6

TABLE 3-6

P, VALUEBS - .FOOD (Cow Milk)*##

i
m2 - mrem/yr % uCi/sec
LIVER T. BODY' THYROID KIDNRY

2.40B3 2.4083 2.40B3 2.40B3"
6.89E5 6.89B5 | 6.89ES 6.89E5
- 1.64ES 1.07B5 2.34E4
3.97E7 8.99E6 - 8.80E6
3.99E8 1.57E8 - -
2.4787 6.16B7 - -

8.9887  2.1288 -~ -~

1.94E10 8.9489  —- 9.40B9
- 3.6788 -~ C -
- 3.15810 -- -
1.6983  1.2083  —- 1.8283
2.9185  1.6885  -- 2.0985
2.1288  4.1387 © -- 3.17E8

*3.26E9 1.43B9 1.07812 3.81E9
5.3787 1.5787 9.7789 6.31E7

6.92E10 6.99R9 - 1.78E10

6.13B10 4.35E9 - 1.65E10
2.4SES 1.26E7 - 5.83E4

1.4982 3.84El - -
2.69E4 3.1783 - 8.30E3

9.69E5 1.33ES - * 3.92E5

*mrem/yr per uci/m3.

**Daughter Decay Product.

equal parent nuclide.
m***c:alculated in accordance with NUREG 0133, Section 5.2.1.3.
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Activity level and effective half

LUNG

2.40E3.

6.89B5

2.08B5

1.18E8

7.31E9
6.67E9

1.51E5

Al

GI-LLI
2.40E3
6.8985
4.78E6
1.46E7
1.91E8
6.15E7
2.14E8
1.64E10
2.63E8

1.55E9

8.41ES

2.46E8
6.98R7
1.16E8
9.09E6
1.88E8
1.92E8
6.03E7
1.75E6
1.39E7

1.36E8

life assumed to






NUCLIDE BONE

H3

C 14
Cr 51
Mn 54
Fe 59
Co S8
Co 60
Zn 65
Sr 89
Sr 90
Zr 95
*Nb 95
Mo 99
I 151
I 133
Cs 134
Cs 137
Ba 140
*La 140
Ce 141

Ce 144

2.65B4

1.93E4
3.98ES
4.0987
1.15E5
1.5784
3.798B4
1.32E4
3.96BS
5.49ES
5.60E4
5.05E2
2.77E4

3.19E6

Ry

LIVER

6.4782
5.31E3
2.53E4
2.35B4
1.2283
8.02E3

6.26E4

2.79E4
6.43E3
1.6582
4.44E4

1.92E4

" 7.03ES

.6.12E5

5.60E1

2.00E2

1.67E4

1.21E6

TABLE 3-7

VALUBS - INHALATION -

T. BODY

6.4782
5.31E3
8.95E1
4.9883
9.48E3
1.8283
1.18E4
3.11E4
1.14E4
2.59E6
2.03E4
3.78E3
3.2381
1.96F4
5.60E3
7.4584
4.55E4
2.90E3
5.1SEl
1.9983

1.76ES

INFANT**
mrem/yr
pci/m3

THYROID KIDNRY  LUNG
6.4782 6.4782 6.47B2
5.31E3 5.31E3 | 5.31E3
S.75El 1.3281 1.28E4
- 4.98E3 1.00E6
- - 1.02E6
- - 7.778S
- - 4.51E6
- 3.25E4 6.47ES
- - 2.03E6
- - 1.12R7
- 3.11B4 - 1.75E6
- 4.72R3 4.79E5
- 2.65B2 1.35B5
1.48R7 . 5.18E4 -
3.56E6 2.24R4 -

- 1.90B5  7.97E4
- 1.72BS 7.13E4
- 1.34El 1.60E6
- | - 1.68ES
- 5.25E3 5.17ES
-- 5.38ES 9.84E6

GI-LLI

6.4782
5.31E3
3.5782
7.06E3
2.48E4
1.11E4
3.1984
5.14E4
6.40E4
1.31ES
2.1784
1.2784
4.87E4

1.06E3

- 2.16E3

1.33E3

1.33E3

3.84E4

8.48E4

2.16E4

1.48ES

*Daughter Decay Product. Activity level and effective half life assumed to
equal parent nuclide.

Section 5.3.1, except.C 14 values in accordance with Regqulatory Guide 1.109,
Equation C-8.

-18-
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TABLE 3 - 8

R, VALURS - INHALATION - CHILD

i
‘IIF' nmrem/yr
: qu/m3
NUCLIDE 'BONE_ LIVER T. BODY TﬁYROID KIDNRY LUNG GI-LLI
H.-3 - 1.1283 1.12E3 1.1283 1.12E3 1.1283 1.12R83

c 1l 3.59E4 6.7383 6.73E3 6.73E3 6.73E3 6.73B3 6.73E3

crsy - 0 - 1.5482  8.5581  2.43Bl  1.70E4  1.08E3
Mn 54 - 4.2983  9.51E3  -- 1.0084  1.5886  2.29E4
Pe 59 2.0784  3.34B4  1.67E4  -- - 1.2786  7.07E4
Co 58 —- 1.7783  3.16E3 - - 1.1186  3.44E4
Co 60 - 1.3184  2.26B4  -- - 7.0786  9.62E4
2n 65 4.2684  1.1386  7.038¢ --  7.1484  9.9585  1.63E4
Sr 89 5.9985  —- 1.7288  -- — 2.1686  1.67ES
m Sr 90 1.01E8 = —- 6.4486  —- — 1.4887  3.43E5
Zr 95 1.90B5  4.18B4  3.70E4  —- 5.9688  2.23B6  6.11E4
“Nb 95 2.3584  9.18E3  6.5583  —- 8.6283  6.1485  3.70E4
Mo 99 - 1.7282  4.26B1  —- 3.9282  1.3585  1.27ES
I131 4.81E4  4.81E4  2.7384  1.6287  7.8884 - 2.84E3
I 133 1.66B4  2.0384  7.70E3  3.8586  3.38E4  —- 5.48E3
Cs 134 6.51E5  1.01E6  2.2585 == 3.3085  1.21E5  3.85E3
cs 137 9.0785  8.2585  1.2885  -- 2.8285  1.04E5  3.62E3
Ba 140 7.40E4  6.48E1  4.3383  -- 2.1181 1.74E6  1.02ES
xLa 140 6.44B2  2.25B2  7.558L  -- - 1.8385  2.26E5
Ce 141 3.92E4  1.9584  2.90B3  -- 8.5583  5.44E5  5.66E4
Ce 144 6.7786  2.1286  3.61E6 - —- 1.1786  1.2087  3.89ES

*Daughter Decay Product. Activity level and effective half life assumed to
equal parent nuclide. )
' ~19- October 1985



[

<




TABLE 3 - 9

R, VALUES — INHALATION - TEEN

i
,‘Inlb mrem/yr
uCi/m3
NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
H3 , - 1.2783 1.2783 1.2783 1.2783 1.2783 1.2783

C 14 * 2.60B4 4.87E3 4.87E3. 4.87E3 4.87R3 4.87E3 4.8783

Cr 51 - - 1.3582 7.50E1 3.07B1 2.10E4 3.00E3
Mn 54 -- 5.11E4 8.40E3 - 1.2784 1.98E6 6.68E4
Fe 59 1.59E4 3.708B4 1.43E4 - - 1.5386  1.78E4
Co 58 ~-- 2.0783 2.78B3 - - 1.34E6 9.52E4
Co 60 -- 1.51E4 ‘ 1.9884 - - 8.72E6 2.5985
Zn 65 3.86E4 1.34E5 6.24E4 - " 8.64E8 1.24E6 4.66E4
Sr 89 4.34E5 - 1.25E4 - - 2.42E6 3.71ES
g Sr 90 1.08E8. - 6.68E6 - - 1.65E7 7.65ES
Zr 95 1.46ES 4.58E4 3.15&4 - 6.7;84 2.69E6 1.4985
*Nb 95 1.86E4 1.03E4 5.66E3 - 1.00E4 7.51ES 9.68E4
Mo 99 -- 1.6982 3.22E1 - 4.11E2 1.54E5 2.69E5
I 131 3.54R4 4,.91B4 2.64E4 1.46RE7 8.40E4 - 6.49E3
I 133 1.228E4 2.05E4 6.22E3 2.92E6 3.5984 - 1.03E4
Cs 134 5.02EBS 1.13E6 5.498S - 3.75EB5 1.46E5  9.76E3
Cs 137 6.7085I 8.48ES 3.11ES - 3.04E5 1.21E5 8.48E3
Ba 140 5.47E4 6.7081 3.52E3 — 2.28E8l1 2.03E6 2.29E5
*La 140 4.79B2 2.36B2 6.26E1 - - 2.14ES 4.87€S
Ce 141 2.84B4, 1.90E4 2.1783 - 8.88E3 6.14E5 1.26ES
Ce, 144 4.89E6 2.02E6 2.62E5 < -- 1.21E6 1.34E7 8.64ES

*Daughter Decay Product. Activity level and effective half life assumed to

equal parent nuclide.
=20- October 1985
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NUCLIDE
H3
Cc 14

Cr 51

Fe 59

Zn 65
Sr 89
sr 90
Zr 95

*Nb 95

I 131
I 133
Cs 134
Cs 137
Ba 140
*La 140
Ce 141

Ce 144

BONE

1.82E4
1.18E4

3.24E4

3.04ES

~ 9.92E7

1.07ES
1.41E4
2.52E4
8.64E3
3.73B5
4.78B5
3.90E4

3.4482

" 1.99€4

3.43E6

TABLE 3 - 10

R." VALUES - INHALATION — ADULT

1
LIVER L. BODY
1.2683  1.26E3
3.41E3  3.41E3
- 1.0082
3.96B4  6.30E3
2.7884  1.06E4
1.5883  2.07E3
1.1584  1.48E4
1.0385  4.66E4
— 8.7283
- 6.10E6
3.4484  2.33E4
7.8283  4.21E3
1.2182  2.3081
3.58R4  2.05B4
1.4884  4.52E3
- 8.4885  7.28ES
6.21E5  4.28E5
4.90EL  2.S7E3
1.7482  4.58E1
1.3584  1.5363
1.4386  1.8485

mrem/yr

uci/m3

THYROID  KIDNRY
1.268B3  1.26R3
3.4183  3.41E3
5.9581  2.28El

- 9.84E3

- " 6.90E4

- .+ 5.42E4
- 7.74E3
- 2.9182
1.1987 6.1384
2.15E6 2.58E4
- 2.87ES
- 2.22B5
- 1.67E1
- 6.26E3

- 8.48ES

LUNG

 1.26E3

3.41E3
1.3434
1.40E6
1.02E6
9.28BS
5.97E6
8.64ES
1.40E6
9.60E6
1.77B6
5.05B5

9.1284

9.76E4
7.52E4
1.27E6
1.36ES
3.62B5

7.78E6

GI-LLI

1.26E3
3.41E3
3.32E3
7.74E4
1.88BS
1.06ES
2.85E5
5.34E4
3.50ES
7.22ES
1.50ES
1.04E8S
2.48ES5
6.28E3
8.88E3
1.04E4
8.40E3
2.18ES
4.58ES
1.20E5

8.16E5

*Daughter Decay Product. Activity level and effective half life assumed to
equal parent nuclide.
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NUCLIDE

H3

cl

Zn

" Sr
® -
ir
*Nb
Mo
Il
Il
Cs
Cs
Ba
*La
Ce

Ce

4
51
54
59
58
60
65
89
90
95
95
99
3l
33
134
137
140
140
141

144

TABLE 3-11

" R. VALUBS - GROUND PLANR

i
ALL AGE GROUPS

m-2 - mrem/yr + uCi/sec

. TOTAL_BODY

4.65E6

1.4089

2.73E8

3.80E8

2.15810

7.46E8

2.16E4

2.45E8
2.50E8
3.99E6
1.7287
‘2.4586
6.83E9
1.03€E10
2.0587
1.47E8
1.37E7

6.96E7

=
2

5.50E6
1.64E9
3.20E8
4.45E8
2.53E10
8.57E8
2.51E4
2.85E8
2.94E8
4.63E6
2.09E7
2.98E6
7.97E9
1.20E10
2.35E7
1.66E8

1.54E7

" 8.07E7

‘B *paughter Decay Product. Activity level and effective half life assumed

to equal parent nuclide.
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TABLE 3 - 12

R, VALUES-COWMILK-INFANT

i
0 mz-mrem/yr + uCi/sec
NUCLIDE BONE - LIVER T. BODY THYROID KIDNERY LUNG GI-LLI
*H 3 - 2.38E3 2.38R3 2.38R3 2.38R3 2.38E3 2.38E3

*C 14 3.23B6 6.89B5 6.89BS 6.89B5 6.8985 6 .89ES 6.89RBS

cr 51 - - 8.3584  5.4584  1.1984  1.06B5  2.43E6
Mn 54 -- 2.5187  5.6886  -- 5.5686  —- 9.2186
Fe 59 1.2288  2.1388  8.3887  -- - 6.2987  1.02E8

" cos8 -  1.3987  3.46B7 - - - 3.46E7
Co 60 -- 5.9087  1.3988  -- -- - 1.4088
Zn 65 3.53B9  1.21E10 5.5889  -- 5.8789  -- 1.02E10
Sr 89 6.9389  —- 1.9988  -- - R 1.42E8
sr 90 8.19810 -—- "2.09810 —- T - 1.02E9
Zr 95. 3.85B3  9.39B2  6.66E2  -- 1.01E3  -- 4.68ES
3.9385  1.6285  9.35B4  -- 1.1685  -- 1.3788

Mo 99 -- '1.0488  2.0387  -- 1.5588  -- 3.4387

I 131 1.36B9  1.60B9  7.04E8  5.26E1l 1.8789  -- 5.7287
I133 1.8187  2.6487  7.7286  4:7989  3.1087 - 4.46E6
Cs 134 2.41E10 4.49810. 4.54B9  —- 1.16B10 4.74B9 - 1.22ES
Cs 137 3.47B10 4.06B10 2.8889  —- 1.09810 4.41E9  1.27E8
Ba 140 1.21E8  1.21E5 ~6.2286  -- 2.878B4  7.42B4  2.9787
*sLa 140 1.862  7.3581  1.8981  -- - - 8.63E5
Ce 141 2.28B4  1.3984  1.6483  -- 4.2883  -- 7.18E6
Ce 144 1.4986  6.10ES  8.34E4  -—- 2.46E5  -- 8.54E7

*mrem/yr per wCi/m3. )
**pDaughter Decay Product. Activity level and effective half life assumed to
equal parent nuclide.
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NUCLIDE

BONE

*H 3
*C 14
Cr 51
Mn 54
Fe 59
Co 58
Co 60
.Zn 65
Sr 89
Sr 90
: Zr 95
G*% o5
Mo 99
I 1131
I 133
Cs 134
cs 137
Ba 140
**La 140
Ce 141

Ce 144

1.65E6

6.52E7

2.63E9

3.64E9

7.53810

2.17E3

2.10ES

6.51E8

8.58E6
1.50E10
2.17810
5.87&7
8.9281
1.1584

1.04E6

TABLE 3 - 13

R, VALUES-COWMILK-CHILD

i
mz-mrem/yr + uCi/se

LIVER  T. BODY THYROID
1.5783  1.5783  1.5783
3.2985  3.2085  3.2985
- 5.2784  2.93E4
1.3587  3.5986  —
1.0688  5.2687 —-
6.9486  2.1387  --
2.8987  8.S5287 -
7.0089  4.3589  --

- 1.0488 -~

- 1.91810 —-
4.7782  4.2582 -
8.1984  5.8584  —-
4.0787  1.01E7 -
6.5588  3.7288  2.17E1l
1.0687  4.01E6  1.9789
2.45810 5.1889 -
2.08810 3.0789 -
5.1484  3.4386  —-
3.1281  1.05681 --
5.7383  8.5182  --
3.2685 5.5584  —-

*mrem/yr per uCi/m3.
**Daughter Decay Product.
equal parent nuclide.

Activity level and effective-half life assumed to

=24~
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c.

KIDNRY
1.57R3
3.2985
7.99E3

3.78E6

6.83B2
7.70E4
8.69E7
1.08E9
1.7787
7.61E9
6.78E9
1.67E4
2.51E3

1.80E5

LUNG
1.5783
3.2985
5.34E4

3.06E7

2.7389
2.4489

3.0784

GI-LLY
1.5783
3.29B5
2.80E6
1.1387
1.10E8
4.05E7
1.60E8
1.23E9
1.41E8
1.01E9
4.98ES
1.52E8"
3.3787
5.83E7
4.2786
1.32E8
1.30E8
2.9787
8.69E5
7.15E6

8.49E7
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NUCLID?
*H 3

*C 14
Cr 51
Mn 54
Fe 59
Co 58
Co 60
Zn 65
Sr 89
Sr 90

_2r 95

**Nb 95 -

Mo 99
I 131
I 133
Cé 134
Cs 137
Ba 140
**La 140
Ce 141

Ce 144

BONE

6.70ES,

1.34E9

1.47E9

4.4SE10
9.34E2
9.3284

2.68E8

.3.53E6

6.49E9
9.02B9
2.43E87
3.73El
4.67E3

4,.22E5

TABLE 3 ~ 14

1.7485

*mrem/yr per uci/m3.
**Daughter Decay Product.
equal parent nuclide.

i

me-mrem/yr + uCl/se
LIVER T. BODY THYROID
9.94R2 9.94R2 9.94R2
1.34BS 1.34ES 1.34ES
- 2.58R4 1.4484'
9.01E6 1.79E6 -
6.57R7 2.54RE7 -
4.55E6 1.05E7 --
1.86R7 4.19E7 -
4.65E9 2.1789 -
- 4.21E7 -
-- 1.10810, --
2.95R2 2.03E2 -
5.17B4 2.85E4 -
2.24R7 4.27E6 --
3.76E8 2.02E8 Nl.lOBll

. 5.99E6 1.83E6 8.36E8

1.53810 7.08E9 -
1.20E10 4.18E9 -
2.98E4 1.57E6 -
1.83E1 4.87E0 -
3.1#83 3.58R82 -

2.27E4 -

" R. VALUES-COWMILK-TREN

(o4

KIDNRY .

9.94B2

1.3485
5.66E3

2.69E6

2.9789

" 4.33R2

5.0184
5.1287
6.47E8
1.0587
4.85E9
4.08E9

1.01B4

1.47E3

. 1.04ES

LUNG

GI-LLI.

9.94B2
1.3585
3.69E4

2.0787

1.85E9

1.5989

2.00E4

9.9482
1.34E5
4.3486
1.85E7
1.55E8
6.27E7
2.42E8
1.97E9
1.75E8
1.2589
6.80ES
2.21E8
4:01R7
7.4487
4.5386
1.90E8
1.71E8
3.7587
1.05E6
8.91E6

1.06E8

. Activity level and effective half life assumed to

-25—
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TABLE. 3 - 15

" R. VALUBS-COWMILK~ADULT

i
0 _ mz—mreni/yr + uCi/sec
) NUCLIDR BONE LIVER T. BODY THYROID KIDNEY  LUNG GI-LLI
*H 3 - 7.63R2 7.63B2" 7.6382 7.63R2 7.63K2 7.6382

*C 14 3.63B5 7.2684 7.26E4 7.26B4 7.26E4 7.26B4 7.26E4

cr 51 — - 1.4884 8.8583  3.26B3  1.968B4  3.72E6
Mn 54 — 5.4186  1.0386  —- 1.6186  —- 1.66E7
Fe 59 1.61E7  3.7987  1.4587 -- - 1.0687  1.26E8
co 58 - 2.7086  6.0586  —- -- - 5.47E7
Co 60 -- 1.1087  2.4287 -~ - - 2.06E8
Zn 65 8.7188  2.77B9  1.2589. -- 1.8589  -- 1.75E9
sr 89 7.9988  —- 2.2987 - - - 1.28E8
sr 90 3.15810 ~-- 7.7489 - - - 9.11E8
Zzr 95 5.34E2  1.71E2  1.16B2 - 2.6982  -- . 5.43ES
‘D xxNb 95 5.46E4  3.04E4  1.63B4  —- 3.0088 - 1.84E8
Mo 99 - 1.2487  2.36B6  —- 2.8187 —- 2.8787
I 131 1.4888  2.12E8  1.21E8  6.94E10 3.6388  —- 5.5887
I 133 1.9386  3.36B6 1.0286  4.94E8  5.86B6  —- 3.0286
cs 134 3.7489  8.8989  7.2789 -- .  2.8889  9.55B8  1.S56E8
Cs 137 4.9789  6.80B9  4.46B% - 2.3189  7.6888  1.32E8
Ba 140 1.3587 1.6984  8.8385  -- 5.7583  9.6983  2.77E7
xaLa 140 2.0781  1.0581  2.76E0  —- - - . 7.67E5
Ce 141 2.5483  1.72B3  1.9562  -- 7.9982 - 6.5886

Ce 144 2.2985 = 9.58B4 1.23B4 -- 5.68E4 - 7.7487

*mrem/yr per pCi/m3.
*»Daughter Decay Product. Activity level and effective half life assumed to
equal parent nuclide.
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NUCLIDR
*H 3
*C 14
Cr 51
Mn 54
Fe 59
Co 58
Co 60
Zn 65
Sr 89
Sr 90

Zr 95

(| .

Mo 99
I 131
I 133
Cs 134
Cs 137
Ba 140
**La 140
Ce 141

Ce 144

BONE

5.29B5

2.04E8

2.38E8
2.65E8
7.01E9
1.51E6
2.41E6
8.27E6
2.878-1
6.09E8
8.99E8

2.20E7

1.67E2 -

1.17€4

1.48E6

TABLE 3 - 16

" R, VALUES-COWMEAT-CHILD

LIVER
2.34B2
1.06RS
5.15R6
3.30R8
9.41E6
4.64E7

6.35E8

3.32B5
9.38E5
5.4284
8.32E6
3.558—17
1.00R9
8.60E8
1.938;

5.84El

. 5.82E3

4.65ES

*mrem/yr per uCi/m3.
**Daughter Decay Product.

equal parent nuclide.

i

mz-mrem/yr + uCi/se

T. BODY

2.34B2 -

1.06B5
4.5583
1.3786
1.65E8
2.8887
1.37E8
3.95E8
7.57E6
1.78E9
2.95ES
6.71ES
1.34E4
4.7387
1.348-1
2.11E8
1.27g8
1.28E6
1.97E1
8.64E2

7.91E4

THYROID
2.34B2
1.06ES -

2.5283

2.75B9

6.60B-1

C

KIDNRY
2.3482
1.06BS
6.9082

1.44B6

4.75EB5
8.82E5
1.16E5
1.3787
5.92E~-1
3.10E8
2.80E8
6.27E3
2.55E3

2.57E5

LUNG
2.34R2
1.06B5
4.61E3

9.5887

1.11E8
1.01E8

1.15E4

GI-LLI
2.34B2
1.06BS
2.41E5
4.32E6
3.44E8
5.49E7
2.57E8
1.12E8
1.03E7
9.44E7
3.46E8
1.74E9
4.48E4
7.40B5
1.438-1
5.39E6
5.39E6
1.11E7
1.63E6
7 .26E6

1.21E8

Activity level and effective half life assumed to
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NUCLIDE BONR
- -
*C 14  2.81ES
cr 51 -
Mn 54 -
Fe 59 1.15ES
Co 58 ~--
Co 60 —
Zn 65 1.59E8
sr 89  1.40ES
Sr 90  5.42E9
Zzr 95 °8.50E5
m **Nb 95 1.40E6
Mo 99 --
I 131 4.46E6
I 133 1.558-1
Cs 134 3.46E8
cs 137 4.88E8
Ba 140 1.19E7
**La 140 9.1281
Ce 141 6.19E3
Ce 144 7.87ES

LIVER

1.94B2

5.62E4.

 4.50E6

2.69E8

8.05E6

3.90E7

5.52E8

2.68ES
7.74E5
3.90E4
6.24E6
2.62B-1
8.13E8
6.49E8
1.46E4
4.48Bl1

4.14E3

3.26E5

*mrem/yr per uCi/m3.
*xpDaughter Decay Product.

equal parent nuclide.

TABLE 3 - 17

R, VALUES-COWMEBAT-TEEN

i

mz-mrem/y + uCi/sec

T. BODY THYROID KIDNEY
1.9482 1.9482 1.94RB2
5.62B4 5.62E4 5.62E4
2.9383 1.628B3 6.3982
8.938B5 - 1.34E6
1.04e8 - -
1.86B7 - -
8.8087 - -
2.5788 - 3.53E8
4.01E6 - -
1.3489 - -
1.84ES — 3.94ES
" 4.26BS - 7.5185
7.4383 - 8.92E4
3.35E6 1.82B9 1.0787
8.00B-2 3.66El 4.608-1‘
3.77E8 - 2.5888
2.26E8 - 2.21E8
7.68BS - 4.95E3
1.19El - -
4.7582 - 1.9583
4.2384 - 1.94E5

LUNG GI-LLI
1.9482  1.9482
5.6284  5.62E4
4.16B3  4.9085
- 9.24E6
8.47B7  6.36E8
- 1.11E8
- 5.09E8
- 2.34E8
- 1.67E7
- 1.52E8
—  6.1988
- 3.31E9
- 6.98E4
- 1.23E6
- 1.998-1
9.8787  1.01E7
8.5887  9.24E6
9.81E3  1.84E7
- 2.57E6
- 1.18E7

- 1.98E8

Activity level and effective half life assumed to
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" TABLE 3 - 18

i

0 R, VALUES-COWMEAT-ADULT
mz-mrem/yr + uCi/sec

NUCLIDE BONE LIVER T. BODY - THYROID KIDNEY LUNG GI-LLI
*H 3 - 3.25B2 3.25B2 3.25B2 3.2582 3.25B2 3.25B2

*C 14 3.3385 6.6684 6.66E4 6.66B4 6.66E4 6.66E4 6.66E4

cr 51 ~-- - .3.65E3 2.18E3 8.03E2 4.84E3 9.17ES
Mn 54 -- 5.90E6 1.13E6 - 1.76B6 - 1.81E7
Fe 59° 1.44E8 3.39E8 1.30E8 - - 9.46R7 1.1389
Co 58 ~-- 1.04E7 2.34E87 - - - 2.12E8
Co 60 -—— 5.0387 1.11E8 - - - 9.45E8
Zn 65 2.26E8 7.1988 3.25E8 == 4.81E8 - 4.53E8
Sr 89° 1.66E8 - 4.7686 = -~ To—- - 2.66E7
Sr 90 8.38E9 - 2.06E9 - - - 2.42E8
w Zr 95 1.06E6 3.40B5 2.30BE5 - 5.34E5 - 1.08E9
**Nb 95 l.Z?EG 9.94B5 5.35E5 - 9.83ES5 - 6.04E9
Mo 99 -- 4.71E4 8.9783 - 1.0785 - 1.09E5
I 131 5.3736 7.67E6 4.40E6 2.52B9 1.3?87 - 2.02E6
I 133 1.85B-1 3.22B-1 9.81B~2 4.73El 5.61E~1 -~ 2.89B-1
Cs 134 4.35E8 1.03B9 8.45E8 - 3.35E8 1.11E8 1.81E7
Cs 137 5.88E8 8.04E8 5.26E8 - 2.73E8 9.07E7 1.56E7
' Ba 140 1.44E7 1.81E4 9.44ES5 - 6.15E3 1.04E4 2.9787
**La 140 1.11E2 5.59El1 1.48El1 - - - 4.10E6
Ce 141 7.38E3 4.998B3  S5.66E2 - 2.32E3 - 1.91E7
Ce 144 9.33ES 3.9085 | 5.01E4 - 2.31ES - 3.16E8

*mrem/yr per uCi/m3.
**Daughter Decay Product. Activity level and .effective half life assumed to.
m equal parent nuclide.
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NUCLIDR
*H 3

*C 14
Cr 51
Mn 54
Fe 59
Co 58
Co 60
Zn 65
Sr 89
sr 90
Zr 95 |
*a\b 95
Mo 99
I 131
I 133
Cs 134
Cs. 137
Ba 140
*xLa 140
Ce 141

Ce 144

BONB

3.50E6

8.12E8

3.59E10

1.24El2
3.86E6
7.50ES
1.43E8
3.52E6
1.60E10
2.39810
2.7788
3.3784
6.56ES

1.27E8.

TABLE 3 - 19

R. VALUBS-VEGETATION-CHILD

mz-mrem/yf + uCi/sec

3.98E87

*mrem/yr per uCi/m3.
**pDaughter Decay Product.
equal parent nuclide.

i
LIVER ~ T. BODY
4.01E3  4.01E3.
7.0185  7.01ES
- 1.1785
6.6588  1.77E8
6.42E8  3.20ES
6.4587  1.97E8
3.7888  1.1289
2.1689  1.35E9
- 1.03B9
-— 3.15E11
8.50B5  7.56E5
2.9285  2.09ES
7.7086  1.91E6
1.4488  8.1687
4.3586  1.65E6
2.63B10  5.55E9
2.29810  3.38E9
2.4385  1.62E7
1.1884  3.97E3
3.2785  4.85E4

6.78E6

THYROID
4.0183
7.018S

6.49E4

4.75E10

8.08E8

KIDNBY  LUNG GI-LLI
4.01E3  4.01E3  4.01E3
7.01B5  7.01B5  7.01ES
1.7784  1.188B5  6.20B6
1.8688  -- 5.58E8
- 1.86B8  6.69E8
- - 3.76E8
- - 2.10E9
1.3689  -- 3.80E8
-- -- 1.3989
- - 1.67E10
1.2286  -- 8.86E8
2.7485  -- 5.40E8
1.6587  -- 6.37E6
2.36E8  -- 1.2887
7.2586  —- 1.75E6
8.1589  2.9389  1.42E8
7.46B9  2.68E9 - 1.43E8
7.9084  1.4585  1.40E8
- - 3.28E8
1.4385  -- 4.08E8
2.21E7  -- 1.04E10

Activity level and effective half life assumed to
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‘llli NUCLIDE

*H 3.

*C 14

Cr

Fe

Zn

Sr

Sr

ar

‘b **\b 95

Mo

51

54

59

58

60

65

89

90

95

99

I 131

I 133

Cs 134
Cs 137
Ba 140:
**La 140
Ce 141

- Ce 144

*mrem/yr per uCi/m3

BONE

1.45E6

4.24E8
1.51E1l0
7.51Ell
1.72E6
3.448S
7.68E7

1.9386-

'7.10B9-

1.01Bl10
1.38E8
1.69E4
2.83ES

5.2787

TABLE.3 - 20

‘R. VALUES-VEGETATION~TREN

i

2 .
m -mrem/yr + uCi/sec

**Daughter Decay Product.
equal parent nuclide.

-31-

KIDNRY
2.59E3
2.91E5S
1.358;

1.36E8

9.41E8

7.9985
1.85ES
1.2987
1.85E8
5.74E6
5.31E9
4.59E9
5.74E4
8.89E4

1.30E7

LUNG
2.59R3
2.91B5

8.79E4

2.0389
1.78E9

1.1485

GI-LLI
2.5983
2.91B5
1.0387
9.32E8
9.8988
6.02E8
3.24E9
6.23E8
1.80E9
2.11El0
1.26E9
8.16E8
1.01E7
2.1387
2.48E6
2.08E8
1.92E8
2.13E8
4.78E8
5.40E8

1.33E10

level and effective half life assumed to

LIVER T. BODY THYROID
2.5983  2.5983  2.59E3
2.9185  2.9185  2.91ES
- 6.1684 3.4284
4.5488  9.0187 —
4.1888° 1.6188  --
4.3787  1.0188  --
2.4988  S5.60E8  --
1.4789  6.86E8 -~

-- 4.3388 —-

- 1.85E11 -
5.44B5  3.74E5 -
1.91E5  1.0585 -~
5.6426  1.0886  ~-
1.0788  5.78E7  3.14El0
3.2786  9.98BS  4.57E8
1.67810 7.7589  --
1.35810 4.6989  —-
'1.6985  8.91B6  —-
8.32E3  2.21E3  --
1.8985  2.1784  --
2.1887 2.8386 -

Activity
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NUCLIDE
*H 3:
*C 14
Cr. 51
Mn 54
Fe- 59
.Co 58
Co 60
Zn 65°
Sr 89
Sr 90

Zr 95

Mo 99

I 131°
I 133
Cs 134I
Cs 137
"Ba 140
**La 140
Ce 141

Ce 144 -

*mrem/yr per uci/m3

1.26E8

3.17E8
9.95E6
6.05§Il
1.18E6
2.41E5
8.07E7
2.08E6
4.6789
6.36B9
1.29E8
1.58E4
1.97E5

3.29E7

LIveR

2.26E3
1.7985
3.1387
2.96E8
3.08&7
1.67E8

1.01BE9

3.77ES
1.3485
6.14E6
1.15E8"
3.61E6
1.11E10
8.70E9
1.61B5
7.93E3
1.33E5

1.3887

**Daughter Decay Product.
equal parent nuclide.

TABLE 3 - 21

R, VALUES-VEGETATION-ADULT

i

mz-mrem/yr %+ uCi/sec

T. BODY

2.2683
1.7985
4.64B4
5.9787
1.1388
6.90E7
3.69E8
4.56E8
2.86E8.
1.48811
2.5585
7.2084
1.1786
6.61E7
1.1086
9.08E9
5.7089
8.4286
2.11E3
1.51E4

1.77E6

THYROID
2.26E3.
1.79E5

2.7784

3.78E10

5.3188

KIDNRY
2.26B3
1.79RS
1.02E4

9.31E7

6.75E8

5.92ES
1.32E5
1.3987

1.98E8

6.30E6

3.5989
2.95E9
5.49E4
6.19E4

8.16E6

LUNG
2.26B3
1.798S
6.1584

8.27E7

1.1989
9.81E8

9.25E4

GI-LLI
2.26E3,
1.7985
1.1787
9.5888
1.02E9
6.24E8

3.14E9

" 6.36E8

1.60E9
1.7SEL0
1.20E9
8.13E8
1.42E7
3.05E7
3.25E6
1.9488

1.68E8

- 2.65E8

S.86E8

5.09E8

1.11E10

Activity level and effective half life.assumed to
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VENT

" Inhalation
and Ground
Plane

Cow Milk.
Meat Animal

Vegetation

STACK
Inhalation
and Ground
Plane

Cow Milk
Meat Animal
Vegetation

NOTE:

DISPERSION PARAMETERS AT CONTROLLING LOCATIONS*

DIRECTION

ESE

ESE
B

B

TABLE 3-22

W, and W, VALUES

DISTANCE (m)

1,842 1.428-7
2,417 5.44R-8
1,842 1.42rR-7
2,072 1.298r-7
1,711 8.50B-9
2,366 8.84R-9
1,711 1.04E-8
1,940 1.07E-8

X/9 (sec/m3)

D/Q_(m=2)

2.908-9

9.528-10
2.588-9

2.21E-9

1.33E-9

5.88E-10
1.36E-9

1.24E-9

Inhalation and Ground Plane are annual average values. Others
are grazing season only.

*NMP-Unit- 2 ER-OLS, Appendix 7B
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4.0

URANIUM FUEL CYCLE

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 enrichment 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 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 3/4.11.4 of the Technical sSpecifications requires that when
the calculated doses associated with the effluent releases exceed
twice the applicable quarter or annual limits, Niagara Mochawk shall
evaluate the calendar year doses and, if required, 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 1limited to 25 mrem to the total body or any organ (except the
thyroid, which is limited to 75 mrem). This report is to demonstrate
that radiation exposures to all real individuals from all uranium
fuel cycle sources (including all 1liquid and gaseous effluent
pathways and direct radiation) are less than the limits in 40 CFR
Part 190. If releases that 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 S 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 radicactive effluents and
direct radiation.

The total body and organ doses resulting from radioactive material in
liquid effluents from Nine Mile Point Unit 2 will be summed with the
doses resulting from the releases of noble 'gases, radloiodines, and
particulates. The direct dose components will also be determined by
either calculation or actual measurement. The doses from Nine Mile
Point Unit 2 will be added to the doses to the maximum exposed
individual that are contributed from other -uranium Euel cycle
operations within 5 miles of the site. -
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4.0

4.1

4.2

4.3

(Cont'd)

For the purpose of calculating doses, the results of the
Bnvironmental Monitoring Program may be included to provide more
refined estimates of doses to a real maximum exposed individual.
Bstimated doses, as calculated from station effluents, may be
replaced by doses calculated from actual environmental sample results.

Bvaluation of Doses From Liquid Bffluents

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 f£ish 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 1s 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 £ish consumption and
shoreline sediment pathways will be calculated using Regqulatory Guide
1.109 or ODCM methodology.

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 3.0 of the oODCM
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.

Doses to members of the public from the pathways contained in obcM
section 3.0 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. ‘

Bvaluation of Doses From Direct Radiation

Section 3.11l.4.a of the Technical Specifications requires 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 bulldings and outside radiocactive 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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4.4

Doses to Members of the Public Within the Site Boundary.

Section 6.9.1.8 JOf the Nine Mile Point Unit 2 Technical
specifications requires that the Semiannual EBffluent Release Report
include an assessment of the radiation doses from radiocactive liquid
and gaseous effluents to members of the public due to their
activities inside the site boundary as defined by Figure 5.1.3 of the
specifications. A member of the public, as defined by the Technical
specifications, would. be represented by an individual who visits the
sites' Energy Information Center for the purpose of observing the
educational displays or for picnicing and assoclated activities. It
is assumed that an individual would spend four hours per week for
twelve weeks at the Bnergy Information Center. The time spent at the
facility is assumed to occur from approximately July 1 to September
30 of each year. Thus, the first Ssemiannual Bffluent Release Report
will not address this particular dose because the summer season 1s
the period of concern. The second report will address this dose
based on forty eight hours occupancy.

The pathways considered for the evaluation include the inhalation
pathway with the resultant lung dose and the direct radiation dose
pathway with the associated total body dose. The direct radiation
dose pathway, in actuality, include several pathways. These
include: the direct radiation gamma dose to an individual from on
overhead plume, a submersion. gamma plume dose, and a ground plane
dose: (deposition). Other pathways. such as the ingestion pathway,
are not applicable. In addition, pathways associated with water
related' recreational activities are not applicable here. These

inlcude swimming and wading'which are prohibited at the faclility.

The inhalation pathway is evaluated by identifying the applicable
radionuclides. (radioiodine, tritium and particulates) in the effluent
for the appropriate time period. The radionuclide concentrations are
then. multiplied by the appropriate X/Q value, inhalation dose factor,
air intake rate, and the fractional portion of the year in question.
Thus, the inhalation pathway 1is evaluated using the following
equation adapted from Requlatory Guide 1.109.

R = T jlcy F X/Q DFA jja Ra t]

where :

R ~ = the dose for the period in question to the lung (j) for all

radionuclides (i) for the adult age group (a) in mrem per
time pericd.

C4= The average concentration in the stack release of radionuclide
i in pci/m3 for the period in question

F = pverage effluent flowrate in m3/sec.
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4.4

5.0

5.1

(cont'd)

X/Q = The plume dispersion parameter for a location 0.50
miles west of NMP-1 (The plume dispersion parameter is
8.098-9 (stack) and, 2.878-7 (vent) and was obtained
from the NMP-Unit 2 FSAR, Table 2G-2 and 2G-3. A X/Q
value based on real time meteorology may also be
utilized for the period in question). N

DFAj ja = the inhalation dose factor for radionuclide i, the

lung j, and adult. age group a in mrem per pCi found on .
Table B~10 of Regulatory Guide 1.109.

Ra. = annual air intake for individuals in age group a in
M3 per year (this value is 8,000 m3 per year and
was obtained from Table E-5 of Requlatory Guide 1.109).

t = fractional portion of the year for which radionuclide

i was detected and for which a dose 1is to be
calculated (equals 0.23 years).

The direct radiation gamma dose ggthway includes any gamma doses from
an overhead plume, submersion the plume and ground plane dose
(deposition). This general pathway will be evaluated by average
environmental TLD readings. At least two environmental TLD locations
will be utilized and located in the approximate area of the Energy

Information Center (BIC) and the facility picnic area. These TLDs

will be placed in the fleld on approximateily July 1 and removed on °

approximately September 30 of each year (this time interval |is
composed of one quarterly TLD collection perlicd). The average TLD
readings will be adjusted by the average control TLD readings. This
is accomplished by subtracting the average quarterly control TLD
value from the average BIC TLD value. The applicable quarterly
control TLD- values will be utilized after adjusting for the
appropriate time period (as applicable).

ENVIRONMENTAL MONITORING PROGRAM

Sampling Stations

The current sampling locatlons are specified in Table S5-1 and Figures
S.1-1, 5.1-2. The Environmental Monitoring Program is a joint effort
between the Nlagara Mohawk Power Corporation and the New York Power
Authority, the owners and operators of the Nine Mile Point Units 1
and 2 and the James. A. FitzPatrick Nuclear Power Plants,

.respectively. Sampling locations are chosen on the. basis of

historical averaqge dispersion or deposition parameters from both
units.
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5.1

5.2

5.3

(cont'd)

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. 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 location
exists at a location that yields a significantly higher (e.g. 50%)
calculated D/Q 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/Q may be dropped
from the program after October 31 of that year.

Interlaboratory Comparison Program

Analyses shall be performed on samples containing known quantities of
radioactive materials that are supplied as part of a Commission
approved or sponsored' Interlaboratory Comparison Program, such as the
BPA Crosscheck Program. Participation shall be only for those media,
e.q., air, milk, water, etc., that are included in the Nine Mile
Point EBEnvironmental Monitoring Program and for which cross check
samples are available. .The site identification symbol or the actual
Quality Control sample results shall be reported in the Annual
Radiological Environmental Operating Report so that the Commission
staff may evaluate the results.

Specific sample media for which BPA Cross Check Program samples are
avallable include the following:
* gross beta in air particulate fillters
gamma emitters in air particulate filters - -
I-131. in milk )
gamma emitters in milk
qamma emitters in food product
gamma  emitters in water
tritium in water
I-131 in water

Capabilities for Thermoluminescent Dosimeters Used for Environmental
Measurements .

Req&ired detection capabilities for thermoluminescent dosimeters used
for environmental measurements required by the Technical

"specifications are based on ANSI Standard N545, section 4.3.

Required  detection capabilities are as follows. TLDs are defined as
phosphors packaged for fleld use.

In reqard' to the detection capabilities for thermoluminescent
dosimeters, only one determination is required to evaluate the above
capabllities per type of TLD. Furthermore, the above capabilities
may be determined by the vendor who supplies the TLDs. .
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5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

Uniformity shall be determined by giving TLDs from the same batch -an
exposure equal to that resulting from an exposure rate of 10 uR/hr
during the field ¢ycle. The responses obtained shall have a relative
standard deviation of less than 7.5%. A total of at least 5 TLDs
shall be evaluated.

Reproducibility shall be determined by giving TLDs repeated exposures
equal 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 3.0%. 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 equal to at least a
field cycle and a period equal to half the same field cycle in an
area where the exposure rate 1is known to be constant. This test

shall be conducted under approximate average winter temperatures and
approximate average summer temperatures. or these tests, the ratlo

of the response obtained in the fleld cycle to twice that obtained
for half the field cycle shall not be less than 0.85. At least 6
TLDs shall be evaluated.

Enerqy dependence shall be evaluated by the response of TLDs to
photons for several energles between approximately 30 kev and 3 MeV.
The response shall not differ from that obtained with the calibration
source by more than 25% for photons with energles greater than 80 keV
and shall not be enhanced by more than a factor of two for photons
with energies less than 80 keVv. A total of at least 8 TLDs shall be
evaluated. .

The directional dependence of the TLD response shall be determined by
comparing the response of the TLD exposed in the routline 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 10%. A total of at
least 4 TLDs shall be evaluated.

Light dependence shall be determined by placing TLDs in the fleld for
a period equal to the field cycle under the four conditions found in
ANSI NS545, section 4.3.6. The results obtained for the unwrapped
TLDs shall not differ from those obtained for the TLDs wrapped in
aluminum foil by more than 10%. A total of at least 4 TLDs shall be
evaluated for each of the four conditions.

¢
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5.3.8

Molsture dependence shall be determined by placing. TLDs (that is, the
phosphors packaged for fleld 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 TLD or phosphor, as appropriate, shall be dried
before readout. The response of the TLD exposed in the plastic bag
containing water shall not differ from that exposed in the reqular
plastic bag by more than 10%. A total of at least 4 TLDs shall be
evaluated for each. condition.

Self irradiation shall be determined' by placing TLDs for a period
equal to the field cycle in an area-where the 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 N54S,
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 equal 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.

h m‘ o
]
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) Nine Mile Point Nuclear Station

Radiological Environmental Monitoring Program
Sampling Locations

Table 5.1,
Type of *Map
Sample Location Collection Site Location
Radiolodine and 1 Nine Mile Point Road 1.8 mi @ 88° B
Particulates (air) ' north
Radioiodine and 2 Co. Rt. 29 & Lake Road 1.1 mi @ 104° ESE
. Particulates (air)
Radioio&ine and 3 Co. Rt. 29 1.5 mi @ 132° SE
Particulates (air)
Radioiodine and a ‘Village of Lycoming, NY 1.8 mi @ 143° SE
Particulates (air)
Radioiocdine énd 5 Montario Point Road 16.4 mi @ 42° NE
Particulates (air)
Direct Radiation (TLD) 6 North Shoreline Area 0.1mi@5°N
Direct Radiation (TLD) 7 North Shoreline Area 0.1 mi @ 25° NNB
Direct Radiation (TLD) 8 _ North Shoreline Area 0.2 mi @ 45° NE
Direct Radiation (TLD) 9 North Shoreline Area 0.8 mi @ 70° ENE
Direct Radiation (TLD) 10 33? east boundary 1.0mi @ 90° B
Direct Radiation (TLD) ' 11 Rt. 29 1.1 mi @ 115° ESE
Direct Radiation (TLD) 12 Rt. 29 1.4 mi @ 133° sB
Direct Radiation (TLD) ' 13 Miner Road 1.6 mi @ 159° SSB
Direct Radiation (TLD) 14 Miner Road 1.6 mi @ 181° s
Direct Radiation (TLD) 15 Lakeview Road 1.2 mi @ 200° ssw
Direct Radiation (TLD) 16 Lakeview Road 1.1 mi @ 225° sw
Direct Radiation (TLD) 17» ‘Site Meteorological Tower 0.7 mi @ 250° WSW
Direct Radiation (TLD) 18 Enerqgy Information Center 0.4 mi @ 2é5° W

*Map — See Flqures 5.1-1 and 5.1-2
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" Nine Mile Point Nuclear Station Unit 1
Radiological Environmental Monitoring Program
sampling Locations

Table 5.1
(Continued)

Type of * Map

Sample Location Collection Site Location
Direct Radiation (TLD) 19 North Shoreline 7 0.2 mi @ 294° WNW
Direct Radiation (TLD) 20 North Shoreline 0.1 mi @ 315° NW
Direct Radiation (TLD) 21 North Shoreline 0.1 mi @ 341° NNW
Direct Radiation (TLD) 22 Demster Beach Road 4.8 mi @ 97° B
Direct Radiation (TLD) 23 Leavitt Road 4.1 mi @ 111° ESE
Direct Radiation (TLD) 24 Rt. 104 4.2 mi @ 135° SE
Direct Radiation (TLD) 25 Rt. S1A 4.8 mi @ 156° SSE
Direct Rédiation (TLD) 26 Malden Lane Road 4.4 mi @ 183° s
Direct Radiation (TLD) 27 Co. Rt. 53 4.4 mi @ 205° ssw
Direct Radiation (TLD) 28  Co. Rt. 1 4.7 mi @ 223° sW
Direct Radiatioq {TLD) _ 29 Lake Shoreline 4.1 mi @ 237° wsw
Direct Radiation (TLD) 30 Phoenix, NY Control 19.8 mi @ 170° sS-SSB
Direct Radiation (TLD) 31 . S.W. Oswego, Control 12.6 mi @ 226° swW
Direct Radiation (TLD) 32 Scriba, NY 3.6 mi @ 199° sswW
Direct Radiation (TLD) 33 Alcan Aluminum, Rt. 1A 3.1 mi @ 220° sw
Direct Radiation (TLD): 34 Lycoming, NY 1.8 mi @ 143° SE
Direct Radiation (TLD) 35 New Haven, NY 5.3 mi @ 123° ESE
Direct Radiation (TLD) 36 W. Boundary, Bible camp 0.9 mi @ 237° SW-WSW
Direct Radiation (TLD) 37 Lake Road 1.2 mi @ 101° E-ESE
Surface Water 38 " oss Inlet Canal 7.6 mi @'23S° SW-WsSW
Surface Water 39 JAFNPP Inlet Canal 0.5 mi @ 70° ENE

*Map ~ See Flqures S.1-1 and 5.1-2
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-Nine Mile Point Nuclear Station Unit 1
Radiological Environmental Monitoring Program

Type of *Map
Sample Location
Shoreline. Sediment 40
Fish 4]
Fish 42
Fish 43
Milk 44
Milk 45
Milk 46
Milk 47
ﬂ Food Product 48
Food Product 49
Food Product S0
Food Product. 51
Food Product 52
Food Product 53
Food Product 54
Food Product 55

Sampling Locations

Table 5.1
(Continued)

Collection Site

Location

Sunset Bay Shoreline
NMP Site Diséharge Area
NMP Site Discharge Area
Oswego Harbor Area
Milk Location #50

Milk Location #7 .
Milk Locatiog #16

Milk Location #40

Produce Location #1**
(o'connor)

Produce Location #2*%
(J. Parkhurst)

Produce Location #3*=x
(Fox)

Produce Location #4*x
(C. Parkhurst)

Produce Location #5*x*
(C. R. Parkhurst)

Produce Location #6**
(J. Lawton)

Produce Location #7*»
(Mc Millen) .

Produce Location #8x»x*
(Denman)

* Map - See Figures 5.1-1 and 5.1-2 )
** Food Product samples need not necessarily. be collected: from all listed

locatlons.

0 average D/Q.
\ .
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1.5 mi @ 80° B
0.3 mi @ 315° NW
and/or

0.6 mi @ 55° NB
6.2 mi @ 235° wswW
9.3 mi @ 93° SR
5.5 mi @ 107° ESE
5.9 mi @ 190° s
15.0 mi @ 223° sw

1.3 mi @ 98° E
1.8 mi @ 96° ESE

1.9 mi @ 101° ESER

1.5 mi @ 114° sw

2.1 miQlll°s
2.2 mi @ 123° SE
15.0 mi @ 223° ESE

12.6 mi @ 225° sw

Collected samples will be of the highest calculated site






APPENDIX - A
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GRAZING SEASON D/Q

(Stack Release)
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