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EXECUTIVE SUMMARY

This Annual Radioactive Effluent Release Report documents the quantities of liquid and gaseous effluents
and solid waste released by the Wolf Creek Generating Station (WCGS) from January 1, 1995, through

December 31, 1995. The format and content of this report is in accordance with Regulatory Guide 1.21,
Revision 1.

Section | of this report provides a summary of the quantities of radioactive liquid and gaseous effluents
for this reporting period. An elevated reiease pathway does not exist at WCGS, therefore, all airborne
releases are considered to be ground level releases. The concurrent meteorological condition gaseous
pathway dose determination is met by the WCGS Offsite Dose Calculation Manual (ODCM)
methodology of assigning all gaseous pathways to a hypothetical individual residing at the highest
annual X/Q and D/Q location. This results in a conservative estimate of dose to a member of the
public rather than determining each pathway dose for each release condition. A conservative error of
thirty percent has been estimated in the effluent data.

Sections I1, 111, and IV provide additional information required by Regulatory Guide 1.21, Revision 1, and
ODCM Section 7.2.

Section Il includes supplemental information on ODCM limits, average energies of radionuclides, and
total radioactivit'es for liquid and gaseous effluents; maximum permissible concentrations (MPCs);
continuous and batch releases; calculated doses; and solid waste disposal.

Section 111 documents WCGS meteorological data for wind speed, wind direction, and atmosph: -
stability.

Section IV provides additional information concerning changes to the ODCM manual, planned and
unplanned releases, changes to radwaste treatment systems, land use census, monitoring instruments,
radwaste shipments, and storage tanks quantities..

An updated Offsite Dose Calculation Manual is included in this report as ““Attachment 1"
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Section |

Report of Radioactive Effluents (1995); Liguid

Type of Effluent Unit Quarer | Quarter 2

A. Fission and Activation Products

|. Total Release (not including tritium, gases, alpha) Ci 1.27E-01 8.13E-02
\ i 2. Average Diluted Concentration During Period uCi/ml 2.32E-08 1.62E-08
3. Percent of Applicable Limit (1) % 2.54E+00 | 63E+00
B, Tritium
I. Total Release L 1.67E+02 347E+02
2. Average Diluted Concentration During Period uCi/ml 3.06E-05 6.92E-05
Percent of Applicable Limit (MPC) (2) % 1.02E+00 2.31E+00
' (ECL) 3.06E+00 6.92E+00
C. Dissolved and Entrained Gases
I. Totai Release Ci 4.02E-03 5.87E-02
2. Average Diiuted Concentration During Period uCi/ml 7.33E-10 1.17E-08
3. Percent of Applicable Limit (3) % 3.66E-04 5.86E-03

D. Gross Alpha Radioactivity

I. Total Release Ci 3.79E-06 7.21E-06
E. Volume of Waste Release (prior to dilution) Liters 1.71E+07 1.52E+08
F. Volume of Dilution Water Used Liters 5.46E+09 4 86E+09
(1) I'he applicable limit for the WCGS is 5 Curies per year. (Reference 10 CFR 50, Appendix 1, "Guides on

Design Objective For Light-Water-Cooled Nuclear Power Reactors," paragraph A.2). The value printed here

18 derived by dividing the total released Curses by 5 Curies and then multiplying the result by 100

(2) This value is derived by the following formulia
% of Applicable Limit {Average Diiuted Concentration) (100)
(MPC/ECL, Appendix B, Table [1/2 10CFR20)
(3) Ihis value 1s derived by the following formula

Yo of Applicable Limit (Average Diluted Concentration) (100)
(2E-4 from ODCM Section 2.1)
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Section |

Type of Effluent Unit Quarter 3 Quarter 4
A. Fission and Activation Products
1. Total Release (not including tritium, gases, alpha) Ci 6.60E-02 3.10E-01
2. Average Diluted Concentration During Period uCi/ml 4.74E-09 1.82E-08
3. Percent of Applicable Limit (N Yo 1.32E+00 6.20E+00
B. Tritium
|. Total Release Ci 2.86E+02 2.89E+02
2. Average Diluted Concentration During Foriod uCi/ml  2.06E-05 1.69E-05
3. Percent of Applicable Limit (MPC) % 6.86E-01 5.64E-01

(ECL) (2) % 2.06E+00 1.69E+00
C. Dissolved and Entrained Gases
1. Total Release Ci 2.26E+00 4 44E+00
2. Average Diluted Concentration During Period uCi/ml  1.62E-07 2.60E-07
3. Percent of Applicable Limit (3) % 8.11E-02 1.30E-01
D. Gross Alpha Radioactivity
1. Total Release e 1.72E-06 8.75E-05
E. Volume of Waste Release (prior to dilution) Liters 246E+07 3.62E+07
F. Volume of Dilution Water Used Liters 1.39E+10 1.70E+10
(1) The applicable limit for the WCGS is 5 Curies per year. (Reference 10 CFR 50, Appendix I, "Guides on

Design Objective For Light-Water-Cooled Nuciear Power Reactors," paragraph A.2). The value printed here
is derived by dividing the total released Curies by § Curies and then multiplying the result by 100.

(2) This value is derived by the following formula:

3)

% of Applicable Limit =

This value is derived by the following formula:
% of Applicable Limit = i

(2E-4 from ODCM Section 2.1)

{Average Diluted Concentration) (100)
(MPC/ECL, Appendix B, Table 11/2 10CFR20)
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Nuglides Relcascd
H-3

Cr-51

Mn-54

Fe-55

Fe-59

Co-57
Co-58
Co-60
Zn-65
Sr-89

Sr-90
Zr95
Nb-95
Mo-99
Ru-103

Ag-110M
Sn-113
Sn-117M
Sb-124
Sh-125

I-131
I-133
Cs-134
Cs-137
La-140

Ce-141
Ce-144
Hf-181

Ar-41
Kr-85M
Kr-85
Kr-87
Kr-88

Xe-131M
Xe-133M
Xe-133
Xe-135
Xe-138

G-ALPHA
PERIOD TOTAL

Unit

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci
Ci
Ci

LIQUID EFFLUENTS
Continuous Mode

Quarter | Quarter 2
1.63E-01 4.94E-01
0.00E+00 0.00E+00
<2.57E-03 <8.04E-02
<5.15E-03 <1.61E-01
<2.57E-03 <8.04E-02
0.00E+00 0 00E+00
<2.57E-03 <B.04E-02
<2.57E-03 <8.04E-02
<2.57E-03 <8.04E-02
<2.57E-04 <8.04E-03
<2.57E-04 <8.04E-03
0.00E+00 0.00E+00
0.00E+00 0.00E+00
<2.57E-03 <8.04E-02
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E-+00
0.00E+00 0.00E+00
<5.15E-03 <1.61E-01]
0.00E+00 0.00E+00
<2.57E-03 <8.04E-02
<2.57E-03 <8.04E-02
0.00E+00 0.00E+00
<2.57E-03 <8 .04E-02
<2.57E-03 <8.04E-02
0.00E+00 0.00E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-02 <1.61E+00
<5.15E-04 <1.61E-02
1.63E-01 4.94E-01

Batch Mode
Quarter | Quarter 2
1.67TE+02 3 46E+02
1.09E-02 2.13E-03
2.76E-03 1.51E-03
2.97E-02 3.33E-02
8.49E-04 6.92E-05
2.01E-04 8.21E-05
4.78E-02 1.35E-02
1 41E-02 9.86E-03
<3.82E-04 <4.77E-04
<3 87E-05 <4.77E-05
<3 .82E-05 <4.77E-05
4.39E-03 1.14E-03
7.73E-03 2.10E-03
<3.82E-04 <4.77E-04
1 .82E-04 0.00E+00
6.21E-05 9.16E-06
5.86E-04 2.36E-04
2.58E-05 0.00E+00
1.63E-04 5.86E-05
6.42E-03 1.37E-02
5.96E-06 3.53E-04
0.00E+00 1.16E-04
3.11E-04 1.03E-03
3.48E-04 1.93E-03
1.34E-05 0.00E+00
<3.82E-04 <4.77E-04
4.09E-04 4.28E-05
9 46E-05 0.00E+00
<7.65E-03 <9 S4E-03
9.92E-06 <9 S4E-03
<7.65E-03 <9 S4E-03
<7.65E-03 <9 54E-03
<7.65E-03 <9 S4E-03
<7.65E-03 1.75E-04
4.03E-05 5.88E-04
3.60E-03 5.77E-02
3.64E-04 1.97E-04
<7.65E-03 <9 54E-03
3.79E-06 7.21E-06
1L.67TE+02 3.46E+02

NOTE: Less than values are calculated using the lower limit of detection (LLD) values listed in Table 2-1 of the
ODCM multiplied by the volume of waste discharged during the respective quarter. The less than values are not
included in the summation for the total release values.
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Nuclides Reicased
H-3

Cr-51

Mn-54

Fe-55

Fe-59

Co-57
Co-58
Co-60
Zn-65
Rb-88

Sr-89
Sr-90
Sr-92
Zr-95
Nb-95

Mo-99
Ru-103
Ag-110M
Sn-113
Sn-117TM

Sb-125
I-131

Cs-134
Cs-137
La-140

Ce-141
Ce-144

Ar-4]
Kr-85M
Kr-85
Kr-87
Kr-88

Xe-131M
Xe-131
Xe-133M
Xe-133
Xe-135

Xe-138

G-ALPHA
PERIOD TOTAL

Unit

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci
Ci
Ci

Ci
Ci
Ci

LIQUID EFFLUENTS
Continuous Mode
Quarter 3 Quarter 4
1.77E-01 1.73E-01
0.00E+00 0.00E+00
<1.22E-02 <1.74E-02
<2.45E-02 <3 48E-02
<1.22E-02 <1.74E-02
0.00E+00 0.00E+00
<|.22E-02 <1.74E-02
<|.22E-02 <1.74E-02
<1.22E-02 <|.74E-02
0.00E+G0 0.00E+00
<1.22E-03 <1.74E-03
<1.22E-03 <1.74E-03
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
<1.22E-02 <1.74E-02
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
<2 45E-02 <3.48E-02
<1.22E-02 <1,74E-02
<1.22E-02 <1.74E-02
0.00E+00 0.00E+00
<i.22E-02 <1.74E-02
<1.22E-02 <1.74E-02
<2 45E-01 <3 48E-01
<2 45E-01 <3.48E-01
<2.45E-01 <3 48E-01
<2.45E-01 <3.48E-01
<2 45E-01 <3.48E-01
<2 45E-01 <3.48E-01
<2 45E-01 <3 48E-01
<2 45E-01 <3 48E-01
<2 45E-01 <3 48E-01
<2 45E-01 <3 48E-01
<2 45E-01 <3 48E-01
<2 45E-03 <3 48E-03
1.77E-01 1.73E-01

Batch Mode
Quarter 3 Quarter 4
2.86E+02 2.89E+02
2.08E-04 2.11E-04
1.04E-03 8 00E-03
3.50E-02 1.34E-01
5.59E-05 <7.14E-04
5.61E-05 5.78E-04
4.52E-03 1.55E-02
9.17E-03 1.04E-01
<4.39E-04 <7.14E-04
0.00E+00 8 80E-04
<4 39E-05 <7.14E-05
<4.39E-05 2.71E-05
0.00E+00 2.56F-06
4.76E-04 1.37E-03
8.85E-04 3.64E-03
<4 39E-04 <7.14E-04
1.67E-06 0.00E+00
' 85E-04 2.28E-03
2.05E-04 7.61E-04
0.00E+00 2.50E-04
1.27E-02 3.13E-02
<8.78E-04 <1.43E-03
4.80E-04 2.37E-03
9.01E-04 3.90E-03
1.22E-06 0.00E+00
<4 39E-04 <7.14E-04
<4 39E-04 6.83E-04
<8.78E-03 <1.43E-02
<8.78E-03 3.66E-04
5.30E-02 9.31E-02
<8.78E-03 <1.43E-02
<8.78E-03 4 37E-05
2.71E-02 7.43E-02
<8.78E-03 <1.43E-02
1.71E-62 3.11E-02
2.15E+00 4.22E+00
3.34E-03 1.85E-02
<8.78E-03 <1.43E-02
1.72E-06 8.75E-05
2.88E+02 2.93E+02

NOTE: Less than values are calculated using the lower limit of detection (LLD) values listed in Table 2-1 of the
ODCM multiplied by the volume of waste discharged during the respective quarter. The less than values are not
included in the summation for the total release values.
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Table 1

ODCM CALC. DOSE ODCM LIMIT(l: % OF LIMIT
Quarter | of 1995

TOTAL DOSE {mrem) FOR BONE 3.05E-03 5.00E+00 6.11E-02
TOTAL DOSE fmrem) FOR LIVER 8.02E-02 5.00E+00 1 .60E+00
TOTAL DOSE (mrem) FOR TOTAL BODY 7.88E-02 1.50E+00 5.25E+00
TOTAL DOSE (mrem) FOR THYROID 7.48E-02 5.00E+00 1 49E+00
TOTAL DOSE (mrem) FOR KIDNEY 7.65E-02 5.00E+00 1.53E+00
TOTAL DOSE (mrem) FOR LUNG 7.55E-02 5.00E+00 1.51E+00
TOTAL DOSE (mrem) FOR GI-LLI 2.15E-01 5.00E+00 4.30E+00
Quarter 2 of 1995

TOTAL DOSE (mrem) FOR BONE 8.92E-03 5.00E+00 1.78E-01
TOTAL DOSE (mrem) FOR LIVER 8.95E-02 5.00E+00 1.79E+00
TOTAL DOSE (mrem) FOR TOTAL BODY 8.54E-02 1.50E+00 5.69E+00
TOTAL DOSE (mrem) FOR THYROID 7.55E-02 5.00E+00 1.51E+00
TOTAL DOSE (mrem) FOR KIDNEY 7.96E-02 5.00E+00 1.59E+00
TOTAL DOSE (mrem) FOR LUNG 7.65E-02 5.00E+00 1.53E+00
TOTAL DOSE (mrem) FOR GI-LLI 1.02E-01 5.00E+00 2.05E+00
Quarter 3 of 1995

TOTAL DOSE (mrem) FOR BONE 4.29E-03 5.00E+00 8.58E-02
TOTAL DOSE (mrem) FOR LIVER 391E-02 5.00E+00 7.83E-01
TOTAL DOSE (mrem) FOR TOTAL BODY 3.72E-02 1.50E+00 2 48E+00
TOTAL DOSE (mrem) FOR THYROID 3.22E-02 5.00E+00 6.44E-01
TOTAL DOSE (mrem) FOR KIDNEY 3.44E-02 5.00E+00 6.89E-01
TOTAL DOSE (imrem) FOR LUNG 3.30E-02 5.00E+00 6.61E-01
TOTAL DOSE (mrem) FOR GI-LLI 4.43E-02 5.00E+00 8.86E-01
Quarter 4 of 1995

TOTAL DOSE (mrem) FOR BONE 2.89E-02 5.00E+00 5.79E-01
TOTAL DOSE (mrem) FOR LIVER 941E-02 5.00E+00 1.88E+00
TOTAL DOSE (mrem) FOR TOTAL BODY 8.13E-02 1.50E+00 5.42E+00
TOTAL DOSE (mrem) FOR THYROID 4.58E-02 5.00E+00 9.17E-01
TOTAL DOSE (mrem) FOR KIDNEY 6.14E-02 5.00E+00 1.22E+00
TOTAL DOSE (mrem) FOR LUNG 5.14E-02 5.00E+00 1.02E+00
TOTAL DOSE (mrem) FOR GI-LLI 1.25E-01 5.00E+00 2.51E+00
TOTALS FOR 1995

TOTAL DOSE (mrem) FOR BONE 4.52E-02 1.00E+01 4.52E-01
TOTAL DOSE (mrem) FOR LIVER 3.03E-01 1. 00E+01 3.03E+00
TOTAL DOSE (mrem) FOR TOTAL BODY 2.82E-01 3.00E+00 9.42E+00
TOTAL DOSE (mrem) FOR THYROID 2.28E-01 1.00E+01 2.28E+00
TOTAL DOSE (mrem) FOR KIDNEY 2.52E-01 1.00E+01 2.52E+00
TOTAL DOSE (mrem) FOR LUNG 2.36E-01 1.00E+01 2.36E+00
TOTAL DOSE (mrem) FOR GI-LLI 4 87E-01 1.00E+01 4 87E+00

1. Based on ODCM Section 2.2 which restricts dose to the whole body to less than or equal to 1.5 mrem per quarter
and 3.0 mrem per year. Dose restriction to any organ is less than or equal to $ mrem per quarter and 10 mrem per year.
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A. Fission and Activation Products
(not including H-3, gases, alpha)

1. Total Release - (Ci)

2. Maximum Organ Dose (mrem)
3.

4. Percent of Limit

Organ Dose Limit (mrem)

B. Tritium

BB -

Total Release - (Ci)

Maximum Organ Dose (mrem)
Organ Dose Limit (mrem)
Percent of Limit

Table 2

Quarter I  Quanter2  Quarer3

1.27E-01
1.40E-01
5. 00E+00
2 80E+00

1.67E+02
7.48E-02
5.00E+00
1.49E+00

8.13E-02
2.76E-02
5.00E+00
5.52E-0!

3.47E+02
7.49E-02
5.00E+00
1. 49E+00

6.60E-02
1.21E-02
5.00E+00
2.42E-01

2.86E+02
3.22E-02
5.00E+00
6.44E-01

3.10E-01

7.99E-02
5.00E+00
1.59E+00

2.89E+02
4.58E-02
5.00E+00
9.17E-01

5.85E-01
2.60E-01
1.00E+01
2.60E+00

1.09E+03
2.27E-1
1.00E+01
2.27E+00

This table is included to show the correlation between Curies released and the associated calculated maximum organ
dose. Wolf Creek ODCM methodology is used to calculate the maximum organ dose which assumes that an individual
drinks the water and eats the fish from the discharge point. ODCM Section 2.2 organ dose limits are used. The less
than values are not included in the summation for the total release values.



Attachment to WO 96-0073

Page 10 of 33
REPORT OF RADIOACTIVE EFFLUENT (1995) AIRBORNE

Unit Quarer | Quarter 2 Quarter 3 Quarier 4
A. Fission and Activation Gases
1. Total Release Ci 3.36E+01 6.64E-01 2.10E+01 2.31E+01
2. Average Release Rate for Period uCli/sec 4 33E+00 8.45E-02 2.64E+00 291E+00
3. Percent of ODCM Limit (1) % 4.62E-02 1.68E-03 1.57E-02 1.71E-02
B. lodines (lodine-131)
1. Total Release i 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2. Average Release Rate for Period uCi/sec 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Percent of ODCM Limit (2) % 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C. Particulates (Half lives > 8 days)
1. Total Release Ci 0.00E+00 0.00E+00 1.03E-06 0.00E+00
2. Average Release Rate for Period uCli/sec 0.00E+00 0.00E+00 1.30E-07 0.00E+00
3. Percent of ODCM Limit (3) % 0.00£+0( 0.00E+00 1.90E-04 0.00E+00
4. Gross Alpha Radioactivity Ci 0.00E+00 2.00E+00 0.00E+00 0.00E+00
D. Tritium
1. Total Release Ci 7.85E+00 5.69E+00 6.6'c+00 3.89E+00
2. Average Release Rate for Period uCi/sec 1.O1E+00 7.24E-01 8 32E-01 4. 89E-01
3. Percent of ODCM Limit (4) % 7.65E-02 5.23E-02 0.16E-02 3.58E-02

1. The percent of ODCM limit for fission and activation gases is calculated using the following methodology:

% of ODCM Limit = (Qurly Total Beta Airdose)(100) or  (Qtrly Total Gamma Airdose)(100)
10 mrad S mrad

The largest value calculated between Gamma and Beta airdose is listed as the % of ODCM Limit.

2. The percent of ODCM limit for iodine is calculated using the following methodology:
% of ODCM Limit = {Total curies of loding-131)(100)

1 Curie

3. The percent of ODCM limit for particulates is calculated using the following methodology:
%of ODCM Limit = (Highest Organ Dose due to Particulates)100)

7.5 mrem

4. The percent of ODCM limit for tritium is calculated using the following methodology:
of ODCM Limit = (Highest Organ Dose Dug 1o H-3)(100)
7.5 mrem
NOTE: This type of methodology is used since the Wolf Creek ODCM ties release limits to doses rather than Curie
release rates.
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GASEQUS EFFLUENTS
. Continuous Mode _Batch Mode

St lises Keleased Unit Quarter | Quarter 2 Quarter | Quarter 2
1. Fission

Gases
Ar-41 Ci 0.00E+00 0.00E+00 9.18E-02 1.02E-01
Kr-85M Ci 0.00E+00 6.45E-02 0.00E+00 0.00E+00
Kr-85 Ci 1.12E+01 0.00E+00 2.12E+01 0.00E+00
Kr-87 Ci <].95E+01 <1.93E+01 <6.72E-03 <6.39E-03
Kr-88 Ci <2.265+01 2.24E+0) <7.79E-03 <7 41E-03
Xe-131M Ci 0.00E+00 0.00E+00 7.81E-03 0.00E+00
Xe-133M Ci <4 28E+01 <4 23E+01 <1.47E-02 <1.40E-02
Xe-133 Ci <1.25E+01 4 92E-01 7.59E-03 4.59E-03
Xe-135 Ci 1.08E+00 <5.14E+00 742E-05 <1.70E-03
Xe-138 Ci <B.07E+02 <7.98E+02 <2.78E-01 <2.64E-01
Total for
Period Ci 1.23E+01 5.56E-01 2.13E+01 1.07E-01
2. lodines
I-131 Ci <2.71E-04 <2.68E-04 <9.32E-08 <8.86E-08
I-133 Ci <2.71E-02 <2.68E-04 <9 32E-06 <8.86E-06
Total for
Period Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Particulates

& Tritium
H-3 Ci 7.75E+00 5.55E+00 8.76E-02 1.41E-01
Mn-54 Ci <2.71E-03 <2.68E-03 <9.32E-07 <8.86E-07
Fe-59 Ci <2.71E-03 <2.68E-03 <9.32E-07 <8.86E-07
Co-58 Ci <2.71E-03 <2 68E-03 <9.32E-07 <8.86E-07
Co-60 Ci <2.71E-03 <2 68E-03 <9.32E-07 <8.86E-07
Zn-65 Ci <2.71E-03 <2.68E 03 <9.32E-07 <8.86E-07
Sr-89 Ci <2.71E-03 <2.68E-03 <9.32E-07 <8.86E-07
Sr-90 Ci <2.71E-03 <2.68E-03 <9.32E-07 <8.86E-07
Mo-99 Ci <2.71E-03 <2.68E-03 <9.32E-07 <B.86E-07
Cs-134 Ci <2.71E-03 <2.68E-03 <9.32E-07 <8.86E-07
Cs-137 Ci <2.71E-03 <2.68E-03 <9.32E-07 <8.86E-07
Ce-141 Ci <2.71E-03 <2.68E-03 <9 32E-07 <8.86E-07
Ce-144 Ci <2.71E-03 <2.68E-03 <9.32E-07 <8.86E-07
G-Alpha Ci <2.71E-03 <2.68E-03 <9.32E-07 <8 86E-07
Total for
Period Ci 7.75E+00 5.55E+00 8.76E-02 1.41E-01

NOTE: Less than values for Nobie Gases are calculated using the lower limit of detection (LLD) values obtained at
WCGS multiplied by the volume of air discharged during the respective quarter. For the Halogens and Particulates the
ODCM LLD values are used.  The less than values are not included in the summation for the total release values.
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GASEQUS EFFLUENTS
Continuous Mode Baich Mode

Nuglides Released Unit Quarter 3 Quarter 4 Quarter 3 Quarter 4
1. Fission

Gases
Ar-41 Ci 0.00E+00 0.00E+00 1.47E-01 1.26E-01
Kr-85M Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr-85 Ci 0.00E+00 0.00E+00 0.00E+00 1.44E-02
Kr-87 Ci <1.92E+01 <].88E+01 <8.92E-03 <7.00E-03
Kr-88 Ci <2.22E+01 <2.18E+01 <1.03E-02 <8.12E-03
Xe-131M Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe-133 Ci 2.05E+01 2.26E+01 1.49E-01 2.57TE-01
Xe-133M Ci <4 20E+01 <4.13E+01 <1.96E-02 <1.53E-02
Xe-135 Ci 1.67E-01 2.53E-02 6.06E-04 9.75E-04
Xe-138 Ci <7.92E+02 <7.78E+02 <3.69E-01 <2.89E-01
Total for
Period Ci 2.07E+01 2.27E+01 2.96E-01 3.99E-01
2. lodines
I-131 Ci <2.66E-04 <2.61E-04 <1.24E-07 <9 71E-08
I-133 Ci <2.66E-02 <2.61E-02 <1.24E-05 <9.71E-06
Total for
Period Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Particulates
and Tritium
H-3 Ci 6.21E+00 3.82E+00 3.96E-01 6.85E-02
Mn-54 Ci <2.66E-03 <2.61E-03 <1.24E-06 <9.71E-07
Fe-59 Ci <2.66E-03 <2.61E-03 <1.24E-06 <9.71E-07
Co-58 Ci <2.66E-03 <2.61E-03 <].24E-06 <9.71E-07
Co-60 Ci 1.03E-06 <2.61E-03 <1.24E-06 <9.71E-07
Zn-65 Ci <2.66E-03 <2.61E-03 <1.24E-06 <9.71E-07
Sr-89 Ci <2.66E-03 <2.61E-03 <]1.24E-06 <9.71E-07
Sr-90 Ci <2.66E-03 <2.61E-03 <1.24E-06 <9 71E-07
Mo-99 Ci <2.66E-03 <2.61E-03 <1.24E-06 <9.71E-07
Cs-134 Ci <2.66E-03 <2.61E-03 <1.24E-06 <9.71E-07
Cs-137 Ci <2.66E-03 <2.61E-03 <].24E-06 <9.71E-07
Ce-141 Ci <2.66E-03 <2.61E-03 <1.24E-06 <9.71E-07
Ce-144 Ci <2.66E-03 <2.61E-03 <1.24E-06 <9.71E-07
G-Alpha Ci <2 66E-03 <2.61E-03 <|.24E-06 <9 71E-07
Total for
Period Ci 6.21E+00 3.82E+00 3.96E-01 6.85E-02
NOTE: Less than values for Noble Gases are calculated using the LLD values obtained at WCGS multiplied by the
volume of air discharged during the respective quarter. For the Halogens and Particulates the ODCM LLD values are
used. The less than values are not included in the summation for the total release values.
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Tabie 1

ODCM CALC. DOSE  ODCM LIMIT(1)  %OF LIMIT

Quarter | of 1998
TOTAL DOSE (mrem) FOR BONE 0 00E+00 7.50E+00 0.00E+00
TOTAL DOSE (mrem) FOR LIVER $.54E-03 7.50E+00 7.39E-02
TOTAL DOSE (mrem) FOR TOTAL BODY 5.54E-03 7.50E+00 7.39E-02
TOTAL DOSE (mrem) FOR THYROID 5.54E-03 7.50E+00 7.39E-02
TOTAL DOSE (mrem) FOR KIDNEY 5.54E-03 7.50E+00 7.39E-02
TOTAL DOSE (mrem) FOR LUNG 3. 4E-03 7.50E+00 7.39E-02
TOTAL DOSE (mrem) FOR GI-LLI 5.54E-03 7.50E+00 7.39E-02
Quarter 2 of 1995
TOTAL DOSE (mrem) FOR BONE 0.00E+00 7.50E+00 0.00E+00
TOTAL DOSE (mrem) FOR LIVER 4.02E-03 7.50E+00 5.36E-02
TOTAL DOSE (mrem) FOR TOTAL BGDY 4.02E-03 7.50E+00 5.36E-02
TOTAL DOSE (mrem) FOR THYROID 4.02E-03 7.50E+00 5.36E-02
TOTAL DOSE (mrem) FOR KIDNEY 4 02E-03 7.50E+00 5.36E-02
TOTAL DOSE (mrem) FOR LUNG 4.02E-03 7.50E+00 5.36E-02
TOTAL ['OSE (mrem) FOR GI-LLI 4.02E-03 7.50E+00 5.36E-02
Quarter 3 of 1998
TOTAL DOSE (mrem) FOR BONE 1.26E-05 7.50E+00 1.68E-04
TOTAL DOSE (mrem) FOR LIVER 4.68E-03 7.50E+00 6.25E-02
TOTAL DOSE (mrem) FOR TOTAL BODY 4.68E-03 7.50E+00 6.25E-02
TOTAL DOSE (mrem) FOR THYROID 4.68E-03 7.50E+00 6.25E-02
TOTAL DOSE (mrem) FOR KIDNEY 4.68E-03 7.50E+00 6.25E-02
TOTAL DOSE (mrem) FOR LUNG 4.68E-03 7.50E+00 6.25E-02
TOTAL DOSE (mrem) FOR GI-LLI 4.69E-03 7.50E+00 6.25E-02
Quarter 4 of 1995
TOTAL DOSE {mrem) FOR BONE 0.00E+00 7.50E+00 0.00E+00
TOTAL DOSE (mrem) FOR LIVER 2.75E-03 7.50E+00 3.66E-02
TOTAL DOSE (mrem) FOR TOTAL BODY 2.75E-03 7.50E+00 3.66E-02
TOTAL DOSE (mrem) FOR THYROID 2./5E-03 7.50E+00 3.66E-02
TOTAL DOSE (mrem) FOR KIDNEY 2.75E-03 7.50E+06 3.66E-02
TOTAL DOSE (mrem) FOR LUNG 2.75E-03 7.50E+00 3.66E-02
TOTAL DOSE (mrem) FOR GI-LLI 2.75E-03 7.50E+00 3.66E-02
TOTALS FOR 1995
TOTAL DOSE (mrem) FOR BONE 1.26E-05 1.50E+01 8 44E-05
TOTAL DOSE (mrem) FOR LIVER 1.70E-02 1.50E+01 1.13E-01
TOTAL DOSE (mrem) FOR TOTAL BODY 1.70E-02 1.50E+01 1.13E-01
TOTAL DOSE (mrem) FOR THYROID 1.70E-02 1.50E+01 1.13E-01
TOTAL DOSE (mrem) FOR KIDNEY 1.70E-02 1.50E+01 1.13E-01
TOTAL DOSE (mrem) FOR LUNG 1.70E-02 1.50E+01 1.13E-01
TOTAL DOSE (mrem) FOR GI-LLI 1.70E-02 1.50E+01 1.13E-01

1. Based on ODCM Section 3.2.2 which restricts dose during any calendar quarter to less than or equal to 7.5 mrem
to any organ and during any calendar year to less than or equal to 15.0 mrem to any organ.
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Nuglides Relcased

A. Fission and Activation

1. Total Release (Ci)

2. Total Gamma Airdose (mrad)
. Gamma Airdose Limit (mrad)
4. Percent of Gamma Airdose Limit

o2

Total Beta Airdose (mrad)
Beta Airdose Limit (mrad)
Percent of Beta Airdose Limit (1arad)

el o

B. Particulates

Total Particulates (Ci)
Maximum Organ Dose (mrem)
Organ Dose Limit (mrem)
Percent of Limit

e -ada

C. Tritium

Total Particulates (Ci)
Maximum Organ Dose (mrem)
Organ Dose Limit (mrem)
Percent of Limit

S WN -

D. lodine

Total 1-131, 1-133 (Ci)
Maximum Organ Dose (mrem)
Organ Dose Limit (mrem)
Percent of Limit

& b0 -

Table 2

Quarter ]| Quarter2  Quarter3

3.36E+01

2.44E-04
5.00E+00
4 88E-03

4.62E-03
1.OOE+01
4.62E-02

0.00E+00
0.00E+00
7.50E+00
0.00E+00

7.84E+00
5.74E-03
7.50E+00
7.65E-02

0.00E+00
0.00E+00
7.50E+00
0.00E+00

6.64E-01

8.43E-05
5.00E+00
1.68E-03

6.87E-05
1.OOE+01
6.87E-04

0.00E+00
0.00E+00
7.50E+00
0.00E+00

5.69E+00
3.92E-03
7.50E+00
5.23E-02

0.0CE+00
0.00E+00
7.50E+00
0.00E+00

GASEOQUS CUMULALIVE DOSE SUMMARY (1995)

2.10E+01

6.27E-04
5.00E+00
1.25E-02

1.57E-03
1.00E+01
1.57E-02

1.03E-06
1.42E-05
7.50E+00
1.90E-04

6.61E+00
4.62E-03
7.50E+00
6.16E-02

0.00E+00
0.00E+00
7.50E+00
0.00E+00

Quarter 4 Total
231E+01  7.84E+0]
6.50E-04  1.60E-03
S.00E+00  1.00E+01
1.30E-02  1.60E-02
1.71E-03  7.98E-03
1LOOE+01  2.00E+0)
1L.71E<02  3.99E-02
0.00E+00  1.03E-06
0.00E+0C  1.42E-05
7.50E+00  1.50E+01
0.00E+00  1.90E-04
3.89E+00  2.40E+01
269E-03  1.69E-02
7.50E+00  1.50E+01
3.58E-02  1.13E-01
0.00E+00  0.00E+00
0.00E+00  0.00E+00
7.50E+00  1.50E+01
0.00E+00  0.00E+00

This table is included to show the correlation between Curies released and the associated calculated maximum organ
dose. The maximum organ dose is calculated using Wolf Creek ODCM methodology which assumes that an
individual actually resides at the release point. ODCM Section 3.2.2 organ dose limits are us=d.
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Section I
Supplemental Information

Facility: Wolf Creek Generating Station License Number: NPF-42

1.

ODCM Limits

Al

A2

B.1

B2

B.3

For liguid waste effluents

The concentration of radioactive material released in liquid effluents 1o
UNRESTRICTED AREAS shall be limited to the concentrations specified in 10CFR20,
Appendix B, Table Il, Column 2, for radionuclides other than dissolved or entrained
noble gases. For dissolved or entiained noble gases, the concentration shall be limited to
2 x 10 *4 microCurie/ml total activity.

The dose or dose commitment to MEMBER OF THE PUBLIC from radioactive

materials in liquid effluents released, from each unit, to UNRESTRICTED AREAS shall

be limited:

a. During any calendar quarter to less than or equal to 1.5 mrems to the whole
body and to less than or equal to § mrems to any organ and,

b. During any calendar year to less than or equal to 3 mrems, to the whole body
and to less than or equal to 10 mrems to any organ.

For gaseous waste effluents

The dose rate due to radicactive material released in gaseous effluents from the site to

area at and beyond the SITE BOUNDARY shall be limited to the following:

a. For noble gases: Less than or equal to 500 mrems/yr to the whole body and less
than or equal to 3000 mrems/yr to the skin, and

b. For lodine-131, lodine-133, tritium, and all radionuclides in particulate form with
half-lives greater than 8 days: Less than or equal to 1500 mrems/yr to any organ.

The air dose due to noble gases released in gaseous effluents, from each unit, to areas at

and beyond the SITE BOUNDARY shall be limited to the following:

a. During any calendar quarter: Less than or equal to 5 mrads for gamma radiation
and less than or equal to 10 mrads for beta radiation, and

b. During any calendar year: Less than or equal to 10 mrads for gamma radiation
and less than or equal to 20 mrads for beta radiation.

The dose from lodine-131, lodine-133, tritium, and a radionuclide in particulate form
with haif-lives greater than 8 days in gaseous effluents released to area at and beyond the
SITE BOUNDARY shali be limited to the following:

a. During any calendar quarter: Less than or equal to 7.5 mrems to any organ, and
b. During any calendar year: Less than or equal to 15 mrems to any organ.

Maximum Permissible Concentrations (MPC's)

Water - covered in Section 1.A.
Air - covered in Section 1.B.
Average Energy

Average energy of fission and activation gaseous effluents is not applicable. See ODCM Section
3.1.2 for the methodology used in determining the release rate limits from noble gas releases.
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4, Measurements and Approximations of Total Radioactivity

A. Liquid Effluents

Liquid Release Sampling Method of Analysis Type of Activity
Type Frequency Analysis
1. Batch Waste P
Release Tank Each Batch PHA. Principal Gamma Emitters
P
Each Batch PHA. I-131
a. Waste Monitor Tank P PHA. Dissolved and Entrained
Onc Batch/M Gases (Gamma
Emitters)
b. Secondary Liquid P 1.8 H-3
Waste Monitor Each Batch SAC. Gross Alpha
Tanks
P OS.L. Sr-89, Sr-90
2. Continuous Daily PHA. Principal Gamma Emitters
Releases Grab Sample
PHA. 1-131
a. Steam Generator M Dissolved and entrained
Blowdown Grab Sample PHA. Gases (Gamma Emitters)
b. Turbine Building Daily LS. H-3
Sump/Waste Water Grab Sample
Treatment
SAC. Gross Alpha
¢. Lime Siudge Pond Daily OS.L. Sr-89, Sr-90
Grab Sample
OS.L. Fe-55
P = prior to cach batch $.A.C. = scintillation alpha counter
M = monthly O.S.L. = performed by an offsite laboratory

L.S. = Liquid scintillation detector P H.A. = gamma spectrum pulse height analysis using a High

Purity Germanium detector
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B. Gaseous Waste Effluents
Gaseous, Release Sampling Frequency Method of Analysis Type of Activity
Type Analysis
P PHA. Principal Gamma Emitters
Waste Gas Decay Tank Each Tank
Grab Sample
Containment Purge or P PHA. Principal Gamma Emitters
Vent Each Purge Grab Sample
Gas Bubbler and L.S. H-3 (oxide)
Unit Vent M PHA. Principal Gamma Emitters
Grab Sample
Gas Bubbler and L.S. H-3 (oxide)
Radwaste Building M PHA Principal Gamma Emitters
Vent Grab Sample
For Unit Vent and Continuous PHA. I-131
Radwaste Building
Vent release types 1-133
listed above
Continuous PHA. Principal Gamma Emitters
Particulate
Sample
Continuous S.ALC. Gross Alpha
Composits Particulate
Sample
Continuous OSL. Sr-89, Sr-90
Composite
Particulate Sample

P = prior to each batch
M = monthly

L.8. = Liquid scintillation detector

8.A.C. = scintillation alpha counter

O.S L. = performed by an offsite laboratory
P.H.A. = gamma spectrum pulse height

analysis using a High Purity
Germanium detector
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5.

Batch Releases

A batch release is the discontinuous release of gaseous or liguid effluent which takes place over a
finite period of time usually hours or days.

There were 74 gaseous baich releases during the reporting period. The longest gaseous batch
release lasted 1,235 mirutes, while the shortest lasted 62 minutes. Th: average release lasted 127
minutes with a total gaseous batch release time of 9,418 minutes.

There were 95 liquid batch releases during the reporting period. 7 he longest liquid batch release
lasted 180 minutes, while the shortest lasted 4 minutes. The average release lasted 103 minutes
with a total liquid batch release time of 9,812 minutes.

Continuous Releases

A continuous release is a release of gaseous or liquid effluent which is essentially uninterrupted
for extended periods during normal operation of the facility.

There were four liquid release pathways designated as continuous releases during this reporting
period: Steam Generator Blowdown, Turbine Building Sump, Waste Water Treatment, and Lime
Sludge Pond. There were two gas release pathways designated as continuous releases: Unit Vent
and Radwaste Building Vent.

Doses to a Member of the Public from Activities Inside the Site Boundary

Three activities by members of the public were considered in this evaluation: personnel making
deliveries to the plant, workers at the Construction Administration Building located outside of the
restricted area, and the access road south of the Radwaste building. The dose calculated for the
maximum exposed individual for these three activities was as follows:

Plant Deliveries: 6.34E-03 mRem
Construction Administration Workers 1.75E-03 mRem
Access Road Users 1.08E-03 mRem

The plant delivery calculations were based on deliveries 3 hours/week for 50 weeks/year. The
Construction Administration Building occupancy was based on normal working hours of
2000/year. The usage factor for the access road South of the Radwaste building was 25
hours/year.

Pathways used in the calculation were gaseous inhalation, submersion, and ground plane. All
calculations were performed in accordance with the methodology and parameters in the ODCM
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8. Percentage Effluent Concentration Limit

Nuclides

H-3
Cr-51
Mn-54
Fe-55
Fe-59

Co-57
Co-58
Co-60
Rb-88
Sr-90

Sr-92
Zr-95
Nb-95
Ru-103
Ag-110M

Sn-113
Sn-117M
Sb-124
Sb-125
1-131

I-133

Cs-134
Cs-137
La-140
Ce-144

Hf-181
Kr-85M
Kr-85
Kr-88
Xe-131M

Xe-133
Xe-133M
Xe-135

Curies

1.09E+03
1.34E-02
1.33E-02
2.32E-01
9.74E-04

9.17E-04
8.13E-02
1.37E-01
8.80E-04
2.71E-05

2.56E-06
7.38E-03
1 44E-02
1.84E-04
2.54E-03

1.79E-03
2.77E-04
2.22E-04
6.41E-02
3.59E-04

1.16E-04
4.19E-03
7.08E-03
1 46E-05
1.13E-03

9.46E-05
3.76E-04
1.46E-01
4.37E-05
1.02E-01

6.43E+00
4.88E-02
2.24E-02

Average Diluted
Concentration
WCimb
2.63E-05
3.23E-10
3.21E-10
5.59E-09
2.35E-11

2.21E-11
1.96E-09
3.30E-09
2.12E-11
6.53E-13

6.17E-14
1.78E-10
347E-10
4 44E-12
6.12E-11

4.32E-11
6.68E-12
5.35E-12
1.55E-09
8.65E-12

2.80E-12
1.O1E-10
1.71E-10
3.52E-13
2.72E-11

2.28E-12
9.06E-12
3.52E-09
1.05E-12
2.46E-09

1.55E-07
1.18E-09
5.40E-10

10 CFR20
ECL

1E-03
SE-04
3E-05
1E-04
1E-05

6E-05
2E-05
3E-06
4E-04
SE-07

4E-05
2E-05
3E05
3E-05
6E-06

3E-05
3E-05
TE-06
3E-05
1E-06

7TE-06
9E-07
1E-06
9E-06
3E-06

2E-05
2E-04
2E-04
2E-04
2E-04

2E-04
2E-04
2E-04

% of ECI

2.63E+00
6.46E-05
1.07E-03
5.59E-03
2.35E-04

3.68E-05
9.80E-03
1.10E-01
5.30E-06
1.31E-04

1.54E-07
8. 90E-04
1.16E-03
1.48E-05
1.02E-03

1 44E-04
2.23E-05
7.65E-05
5.15E-03
8.65E-04

3.99E-05
1.12E-02
1.71E-02
3.91E-06
9.08E-04

1.14E-05
4.55E-06
1.76E-03
5.27E-07
1.23E-03

7.75E-02
5.88E-04
2.70E-04
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A.

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (199%)
SOLID WASTE SHIPMENTS

SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated fuel)

Type of waste
a. Spent resins, filter sludges,
evaporator bottoms, etc.

b. Dry compressible waste,
contaminated equip. etc.

c. Irradiated components,
control rods, etc.

d. Other

*m3 = cubic meters

2.

Estimate of major nuclide composition (by type of waste).

Unit

m3*

Ci

m3*
Ci

m3*
Ci

m3*
Ci

1- Year
Period

1.26E+01
3.94E+02

7.70E+01
8.58.E-02

0.00E+00
0.00E+00

0.00E+00
0.00E+00

a. Spent resin, filter sludges, evaporator bottoms, etc.

Nuclide
Name

Ni-63
Fe-53
Cs-137
Cs-134
Co-60
C-14
H-3
Pu-241
Sr-90
Cm-242
1-129
Te-99

Percent

Abundance

31.815
20993
16.458
14.749
8.782
0.420
0.325
0.023
0.022
0.001
<LLD>
<L.LD>

Est, Total
Error %

2.50E+01

2.50E+01

0.00E+00

0.00E+00

Curies

1.25E+02
8.26E+01
6.48E+01
5.81E+01
3.46E+01
1.65E+00
1.28E+00
9.23E-02
8.49E-02
5.35E-03
0.00E+00
0.00E+00
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b. Dry compressible waste, contaminated equipment, etc.
Nuclide Percent
Name Abundance
Co-58 43.666
Fe-55 27.573
Co-60 6819
Ni-63 6.392
Cs-137 1.378
H-3 1.231
Ca 14 1.110
Pu-241 0.382
Sr-90 0.006
Cm-242 0.002
1-129 <LLD>
Tec-99 <LLD>

c. Irradiated components, control rods, etc.
none

d. Other
none

r N Solid Waste Disposition
Number of Shipments Mode of Transportation
4 Truck
1 Truck
4, Class of Solid Waste

a. Class A, Class B, Class C- Corresponding to 2a
b. Class A - corresponding to 2b
¢. Not applicable
d. Not applicable

3. Type of container

LSA (Strong, tight) - corresponding to 2b
Not applicable
Not applicable

asoPp

LSA (Strong, tight), Type A, Type B - corresponding to 2a

Curies

3.75E-02
2.37E-02
5.85E-03
5.48E-03
1.18E-03
1.06E-03
9.53E-04
3.28E-04
5.34E-06
1.96E-06
0.00E+00
0.00E+00

Destinati
Barnwell, SC
SEG/Barnwell, SC
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6. Solidification Agent

Not applicable
Not applicable
Not applicabis
Not applicabl :

ansos

B. IRRADIATED FUEL SHIPMENTS (Disposition)

There were no irradiat °d fuel shipments during this period.
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Section I
HOUKRS AT EACH WIND SPEED AND DIRECTION
All gaseous releases at the WCGS are ground level releases. The meteorological data supplied in these

tables covers the period from January 1, 1995 through Decemtber 31, 1995 and indicates the number of
hours at cach wind speed and direction for each stability class.
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HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1 through December 31, 1995

STABILITY CLASS: L)

ELEVATION 10 Meters
Wind

Direction 1t03 4107 81012 131c 18 1810 24 >24 TOTAL
N 3 17 37 69 14 0 140
NNE 1 20 34 17 1 0 73
NE 2 31 9 3 0 0 45
ENE 4 22 24 2 0 0 52
3 2 15 27 6 0 0 50
ESE 1 16 21 12 2 0 52
SE 5 18 23 26 6 0 78
SSE 0 26 84 40 7 0 157
5 3 28 99 77 16 0 223
SSW 5 17 34 39 13 5 113
SW i 14 12 1 5 1 44
WSW 4 14 3 7 2 1 31
W 7 12 19 8 17 3 66
WNW 3 17 11 20 22 3 76
NW 4 20 36 55 16 1 132
NNW 1 16 52 43 28 4 144
VARIABLE
TOTAL 46 303 525 435 149 18 1476

Period of calm (hours): 0
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HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1 through December 31, 1995

STABILITY CLASS: B

ELEVATION 10 Meters
Wind

Direction 1t03 4107 81012 13t0 18 1910 24 >24 TOTAL
N 0 4 18 12 4 0 38
NNE 0 2 12 2 0 0 16
NE 1 11 1 0 0 0 13
ENE 0 1 3 0 0 0 14
E 1 7 3 1 0 0 17
ESE 1 3 2 1 0 0 7
SE 1 7 3 4 0 0 18
SSE 0 14 32 11 3 P 60
] 1 14 28 31 4 78
SSW 1 g 22 14 1 0 46
SwW 1 2 4 3 0 1 11
WSW 2 6 2 2 2 4 18
w 1 10 6 6 4 6 33
WKW 1 11 5 5 5 5 32
NW 2 9 21 < 10 1 52
NNW 0 g 25 13 E 1 57
VARIABLE
TOTAL 13 128 185 114 " 42 18 510

Period of calm (hours): C
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HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1 through December 31, 1995

STABILITY CLASS: C

ELEVATION 10 Meters

Wind
Direction 1t03 ! 81012 13tc 18 19 to 24 >24

1 22 14 0

14 0 0

VARIABLE

TOTAL

Period of calm (hours):
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HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1 through December 31, 1995

STABILITY CLASS: D

ELEVATION 10 Meters
Wind

Direction 1to3 4107 8to12 1310 18 1910 24 >24 TOTAL
N 7 46 87 85 2C 2 247
NNE 14 40 74 35 2 0 165
NE 8 34 17 4 0 0 63
ENE 9 36 24 9 1 G 79
E 3 35 44 14 0 0 96
ESE 8 24 47 6 0 0 85
SE 3 29 41 12 3 0 88
SSE 3 43 53 68 9 1 177
S 6 41 90 93 18 6 254
SSw 2 29 41 43 10 1 126
Sw 6 28 7 10 1 1 63
WSW 3 10 17 15 16 2 63
W 5 23 24 20 14 /| 93
WHNW 9 12 59 44 9 2 135
NW 2 35 90 47 11 5 190
HNW 11 52 84 74 21 2 244
VARIABLE
TOTAL 99 517 799 579 135 29 2158

Period of calm (hours): 12
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HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1 through December 31, 1995

STABILITY CLASS: E

ELEVATION 10 Meters
Wind

Direction 1t03 4107 81012 1310 18 1910 24 >24 TOTAL
N 17 60 41 18 0 0 136
NNE 16 32 24 2 0 0 74
NE 23 28 9 1 0 0 61
ENE 8 33 13 0 0 0 54
E 4 44 28 1 0 0 77
ESE 8 58 27 2 0 0 95
SE 9 84 75 16 0 0 184
SSE 4 95 154 187 34 10 497
S 5 59 230 106 26 15 440
SSW 6 57 37 41 8 0 149
sSw 1" 41 10 4 0 0 66
WSW 7 24 18 8 0 0 58
w 4 32 28 2 0 0 66
WNW 4 37 40 4 0 0 85
NW 12 74 23 7 1 0 117
NNW 1 62 40 13 1 0 127
VARIABLE
TOTAL 152 820 838 381 70 25 2286

Period of calm (hours): 12
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HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD GF RECORD: January 1 through December 31, 1995

STABILITY CLASS: F

ELEVATION 10 Meters
Wind

Rirection 1to3 4107 81012 1310 18 191024 >24 TOTAL
N 6 30 29 0 0 0 65
NNE 13 49 20 0 0 0 82
NE 26 25 1 0 0 0 52
ENE 18 58 5 0 0 0 81
E 10 63 9 0 1 0 83
ESE 15 102 5 0 0 0 122
SE 13 105 24 1 0 0 143
SSE 6 62 63 9 0 0 140
S < 1 37 8 0 0 60
SSW 7 8 2 0 0 0 18
Sw 2 23 6 0 0 0 31
WSW 8 12 3 1 0 0 24
w 4 5 1 0 0 0 10
WNW 4 9 2 1 0 0 16
NW 3 37 16 7 0 0 63
NNW 17 52 22 1 0 0 92
VARIABLE
TOTAL 156 652 245 28 1 0 1082

Period of calm (hours): 3
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HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1 through December 31, 1995

STABILITY CLASS: G

ELEVATION 10 Meters
Wind

DRirection 1103 4107 81012 131018 1910 24 >24 TOTAL
N 5 21 6 0 0 0 32
NNE Y 56 5 0 0 0 70
MNE 32 19 0 0 0 0 51
ENE 1 39 2 1 0 0 53
E 10 60 2 1 0 0 73
ESE 10 74 3 0 0 0 87
SE 8 36 3 0 0 0 47
SSE 1 E 5 0 0 0 15
s 1 4 0 0 0 0 5
ssw 4 1 1 0 0 0 6
SW 0 2 0 0 0 0 2
WSW 3 2 0 0 0 0 5
W 1 1 0 0 0 0 2
WNW 1 6 4 1 0 0 12
NW 7 10 2 1 0 0 20
NNW g 29 8 1 0 0 47
VARIABLE
TOTAL 112 369 41 5 0 0 527

Period of calm (hours): 0




Attachment to WO 96-0073

Page 31 of 33
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1 through December 31, 1995
STABILITY CLASS: ALL
ELEVATION 10 Meters
Wind
Direction 1t03 4107 81012 1310 18 1910 24 224 TOTAL
N 39 181 240 198 38 3 699
NNE 53 207 183 56 3 0 502
NE 94 162 42 8 0 0 306
ENE 51 204 76 16 1 0 347
E 30 235 123 27 1 0 416
ESE 44 279 111 21 2 0 457
SE 40 290 180 61 10 0 581
SSE 18 266 459 298 59 1 1111
S 20 169 509 339 74 22 1133
SSW 25 126 151 153 39 7 501
sw 21 112 43 29 6 4 215
WSW 28 69 49 38 21 8 213
w 26 91 85 43 38 20 303
WNW 22 102 127 78 43 11 383
NW ¥ 195 211 134 43 8 622
NNW 50 231 252 156 63 7 759
VARIABLE
TOTAL 592 2919 2840 1655 441 101 8548
Period of caim (hours): 27 Hours of Missing Data : 185
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Section IV

Additional Information
Unplanned or Abnormal Releases
There were no abnormal releases during this reporting period.
Offsite Dose Calculation Manual (ODCM)

Administrative Procedure, ADM 04-019, Revision 6 “Offsite Dose Calculation Manual”
(ODCM) was approved during this reporting period by the Plant Safety Review Committee. It
was issued on July 23, 1995. The ODCM was again revised, converted to a new format,
approved, and issued on February 12, 1996. The new procedure, AP 07B-003, Revision 0,
“Offsite Dose Calculation Manual,” is included with this report as “Attachment 1"

Major Changes to Radwaste Treatment Systems

There were no major changes made to the Radioactive Waste Processing Systems in 1995 that
were not previousiy reported in the 1994 or earlier Annual Radiological Effluent Reports.

Land Use Census
There were no new locations for dose calculation identified during this report period.
Radioactive Shipments

There were five shipments of radioactive waste during this report period. The shipments went
by truck to Barnwell, South Carolina.

Inoperability of Effluent Monitoring Instrumentation

There was one incident identified during this reporting period which involved the inoperability of
effluent monitoring instrumentation.

On February 28, 1995, at 8:43 AM, the Unit Ventilation System Wide Range Gas Radiation
Monitor GT RE-2IB was taken out service for a scheduled channel calibration, and Technical
Specification 3.3.3.6.c was entered WOCNOC Chemistry technicians correctly initiated and
performed the required grab samples »very ten hours to conservatively meet the requirement for
alternate monitoring. The calibration was performed and the monitor was returned to operable
status.

Subsequent to the above evolution, Control Room personnel experienced repeated problems with
the SP056 Radiation Monitoring Panel and it's associated Main Control Board annunciators.
Investigation of these problems by WCNOC Instrument and Control technicians determined that
channel 216 of the GT RE-2IB Wide Range Gas Monitor was inoperable because the detector was
not fully inserted into its chamber. The detector was correctly reinserted into its chamber, source
checked, and returned to operable status at 9:00 AM on March 4, 1995, This action resolved the
SP056 Panel concerns that had been previously experienced.

Review determined that monitor had been inappropriately returned to service, and that Chemistry
grab sampling was not performed during the time that the GT RE-21B HIGH range detector v as
incorrectly positioned. The LOW range detector (Channel GTG214) of the GT RE-2IB Wide
Range Gas Radiation Monitor was functioning, operable, and did not move off-scale high during
the period from 6:04 PM on March 3 to 9:00 AM on March 4, 1995. Because this operable
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channel met the WCNOC Technical Specification 3.3.3.6.c requirement for the pre-planned
alternate method of monitoring, the conditions described were not reportable.

There were no events that involved inoperable liquid or gaseous effluent monitoring
instrumentation not being corrected within the time specified in former Technical Specification
3.33.11. (Note: Former Technical Specification 3.3.3.11, “Explosive Gas Monitoring System”
was relocated to the Wolf Creek Generating Station Updated Safety Analysis Report (USAR) on
October 2, 1995. Technical Specification requirements for the program are now covered by
Section 6.8.5.a, “Explosive Gas and Storage Tank Radioactivity Monitoring Program.”)

Storage Tanks

There were no events leading to liquid holdup tanks or gas storage tanks exceeding the limits of
Technical Specification 3.11.1.4 or 3.11.2.6. (Note: Technical Specification 3.11.1.4, “Liquid
Effluents—--Liquid Holdup Tanks”, and Technical Specification 3.11.2.6, “Gas Storage Tanks",
were relocated to the Wolf Creek Generating Station USAR on October 2, 1995. Technical
Specification requirements for the program are now covered by Section 6.8.5.a, “Explosive Gas
and Storage Tank Radioactivity Monitoring Program.”)
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1.0

PURRQSE
This proc
(ODCM) an
NRC.

SCOPE

Technical
procedurz

edure contains the Offsite Dose Calculation Manual
d the requirements for revision and submittal to the

Specification 6.14 shall be fully implemented by this

REFERENCES AND COMMITMENTS

Technical Specilication 6.14
AP 15C-001, Procedure Writers Guiae

AP 15C-004, Preparation, Review, and Approval of
Documents

Regulatory Guide 1.109, Calculation of Annual Doses to
Man from Routine Releases of Reactor Effluents for the
Purpose cf Evaluating Compliance with 10CFRPart50,
Appendix 1

NUREG 0133, Preparation of Radiological Eff’uent
1
s

Technical Specifications for Nuclear Power Plants

RESPONSIRILITIES

The Superintendent Chemistry is responsible for the ODCM.
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6.0 PROCEDURE
6.1 Revision Of The ODCM

6.1.1 All revigions to the ODCM are to be submitted through
the Superintendent Chemistry via a document revision
request (DRR).

[~ Z1~-20

6.1.2 The Superintendent Chemistry shall ensure the Document
Revision Request (DRR) package includes the following:

1. A copy of the revised pages including revision bars
and the date (e.g., month/year) in the right
column.

2. Sufficient information to support the change
together with the appropriate analyses or
evaluations justifying the change(s) and

3. A determination that the change will maintain the
level of Radicactive Effluent Control required by
10 CFR 20.106, 40 CPR Part 190, 10 CFR 50.36A, and
Appendix I to 10 CFR Part 50 and not adversely
impact the accuracy or reliability of effluent
dose, or setpoint calculations.

6.1.3 The ODCM revision shall become effective after review
and acceptance by the PSRC and the approval of the Vice
President Plant Operations as documented on the
Document Revision Request (DRR).

6.2 ODCM sSubmittal To NRC

$.3.3 Changes to the ODCM shall be submitted to the
Commission in the form of a complete, legible copy of
the entire ODCM as a part of or concurrent with the
Annual Radiocactive Effluent Release Report for the
period of the report in which any change to the ODCM
was made.

1. Each change shall be identified by markinge in the
margin of the affected pages, clearly indicating
the area of the page that was changed, and shall
indicate the date (e.g., month/year) the change was
implemented.
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7.0

The following is a lifetime QA Record:

- B Ty AP 07B-003, Offsite Dose Calculation Manual

None
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ATTACHMENT A
(Page 6 of 184)
CFFSITE DOSE CALCULATION MANUAL

Introduction

The Offsite Dose Calculation Manual describes the Radioactive
Effluent Controls Program. The implementation of this program
ensures compliance with the reguirements of 10 CFR 50.36, 10 CFR
20.106, 10 CFR S0 Appendix I and 40 CFR 190.

On January 1, 1994, 10CFR20.1001-20.2402 shall be implemented.
Welf Creek will continue to maintain the existing level of
effluent control (10CFR20.106) to comply with the new
requiremencs. This method of compliance has been determined by
the NRC to be ALARA. 12/93

The ODCM describes the methodology and parameters used in the
calculation of offsite doses due to radioactive liquid ana
gaseous effluents. The ODCM contents for calculation of dose
are based on “Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants (NUREG-0133) ,” and
Regulatory Guide 1.109, Revision 1.

Dose calculations are performed for the limiting age group i.e.
Adult age group for the liquid pathway, and the Child age group
for gaseous effluent organ doses. 12/95

The ODCM provides the limitations on the operability of
radiocactive liquid and gaseous monitoring instrumentation
including surveillance tests and setpoint determination. Each
Surveillance Requirement shall be performed within the specified
surveillance interval with a maximum allowable extension not to
exceed 25% of the specified interval.

The ODCM provides the Radiclogical Environmental Monitoring
Program. The program consists of monitoring stations and
pampling programs designed to confirm the dose estimates made
under normal or accident conditions, and conform to NRC
requirements in 10 CFR Part 50.

The ODCM provides descriptions of the information that should be
included in the Annual Radiological Environmental Operating and
Annual Racdioactive Effluent Release Reports.
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The concentration of radiocactive material released in liquid

effluents to UNRESTRICTED AREAS (see Figure 2.1) shall be
limited to the concentration specified in 10 CFR Part 20,

Appendix B, Table II, Column 2, for radionuclidees other than

dissolved or entrained noble gases. For dissolved or entrained
noble gases, the concentration shall be limited to 2x 10"
microCurie/mL total activity.

Remedial Action

With the concentration of radicactive material released in
liquid effluents to UNRESTRICTED AREAS exceedirg the above
limits, immediately restore the concentration to within the
above limits.

Surveillance Requiremente

To show compliance with this requirement, concentrations of
actual liquid effluents will be determined by performing
Isotopic Analyses. Rac Jactive liquid wastes shall be sampled
and analyzed according to the sampling and analyeis program of
Table 2-1. 3/91
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TARLE 2-1
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
LOWER
MINIMUM TYPE OF ACTIVITY | LIMIT OF
LIQUID RELEASE SAMPLING ANALYSIS ANALYSIS DETECTION
TYPE FREQUENCY FREQUENCY (1) (LLD)
(pCi/mL)
1. Batch Waste P P Principal Gamma | 6x10 &
Release (2) Each Batc* | Bach Batch | (3) Emitters
Tanks
ixio =T
I-131
a. Waste P M Dissolved and 1x10 ~
Monitor Tank One Entrained Cases
Batch/M (Gamma Emitters)
b. Secondary v M (4) H-3 ix10
Liguid Waste Each Batch Composite
Monitor Tank
ix10
Gross Alpha
P Q (4) 5x10
Each Batch Composite | SR-89%, Sr-90
1x10
Fe-55
2. Continuous (6) W (4) 5x10
(5) Releases Daily Grab Composite |Principal Gamma
Sample (3) Emitters
1x10
I-131
Steam Generator ™ M Dissolved and ix10 "
. Blowdown Grab Entrained Gases
Sample (Gamma Emitters)
(6) M (4) 1x10 ~
Daily Grab Composite |H-3
Sample
1x10
Gross Alpha
(6) Q (4) 5x10
Daily Grab Composite |SR-89, Sr-90
Sample
ix10
Fe-55

3/9f
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ATTACHMENT A
(Page 9 of 184)
OFFSITE DOSE CALCULATION MANUAL

TABLE 2-1 (Continued)
TABLE NOTATIONS
The LLD is defined, as the smallest concentration of radioactive
material in a sample that will yield a net count, above system
background, that will be detected with 95% probability with only 5%
probability of falsely concluding that a blank observation represents
a “real” signal.

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

4.66 s,

LLD = ?
ExVx222x10° x Y x Decay

Where:

LLD = the “a priori” lower limit of detection
(microCuries per unit mass or volume),

8y, = the standard deviation of the background
counting rate or of the counting rate of a blank sample
as appropriate, (counts per minute), s =JB/LT

Where: B = background sum (counts)
LT = live time (minutes),
E = the counting efficiency (counts per disintegration),
V = the sample size (units of mase or volume),

2.22 x 106 = the number of disintegrations per minute per
microCurie,

Y = the fractional radiochemical yield, when applicable,
Decay = decay factor(s), There are three decay factors that
may be appropriate for use depending on the nature of the
sample and the half life of the nuclide. Any combination of
the three may be used. The factors are as follows:

A) This decay factor corrects for decay from the time of
sampling to the start of the analysis.

e “tg, where:

Ats = decay time = acquisition start time - sample time 4/92
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B) This decay factor corrects for decay during the analysis.

C) This decay factor corrects for decay during sampling.

ATTACHMENT A
(Page 10 of 184)
QFFSITE DOSE CALCULATION MANUAL

TABLE 2-1 (Continued)
TABLE NOTATIONS

A = In2/half-life

f.e™
AxRT
A = 1ln2/half-life

RT = real time of counting

s
AALd
A = 1ln2/half-life

td = deposition time = sample time - deposition start time

All times used in decay calculations should be in the same units.

(2)

Typical values of E, V, Y, tg, tq should be used in the calculation.

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

A batch release is the discharge of liquid wastes of a discrete

volume. Prior to sampling for analyses, each batch shall be isolated,
and then thoroughly mixed by a method described in plant procedures to
assure representative sampling. 4/52
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TABLE 2-1 (Continued)
TABLE NOTATIONS

Q- Z1~Z0 T3IJVWI

(3) The principal gamma emitters for which the LLD specification applies
include the following radionuclides: Mn-54, Fe-59, Co-58, Co-60,
Zn-65, Mo-99, Ce-134, Ce-137, Ce-141 and Ce-144. This list does not
mean that only these nuclideg are to be considered. Other gamma peaks
that are identifiable together with those of the above nuclides,
shall also be analyzed and reported in the semiannual Radiocactive
Effluent Release Report in the format outlined in Regulatory Cuide
1.21, Appendix B, Revision 1, June 1974.

(4) A composite sample ie one in which the quantity of liquid sampled is
proportional to the quantity of liquid waste discharged and in which
the method ot sampling employed resulte in a specimen that is
representative of the liquids released. Prior to analysis, all
samples taken for the composite shall be thoroughly mixed in order fer
the compoeite samples to be representative of the effluent release.

(5) A continuous release is the discharge of liquid wastes of a
nondiscrete volume, e.g., from a volume of a system that has an input
flow during the continucus release.

(6) Samples shall be taken at the initiation of effluent flow and at least
once per 24 hours thereafter while the release is occurring. Tc be
repregentative of the liquid effluent, the sample volume shall be
proportioned to the effluent stream discharge volume. The ratio of
gample volume to effluent discharge volume shall be maintained
constant for all samples taken for the composite sample.

FREQUENCY NOTATION

NOTATION EREQUENCY
S At least once per 12 hours.
D At least once per 24 hours.
W At least once per 7 days
M At least once per 31 days.
Q At least once per 92 days.
SA At least once per 184 days.
R At least once per 18 months.
s/u Prior to each reactor startup.
N.A. Not applicable.
P Completed prior to each release.

3/9*
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Rome - Compliance With 10 CFR 50 Appendix I

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released, from each
unit, to UNRESTRICTED AREAS (see Figure 2.1) shall be limited:

a. During any calendar quarter to less than or equal to
1.5 mrems to the whole body and te less than or equal
to 5 mrems to any organ, and

b. During any calendar year to less than or equal to 3
mrems to the whole body and to less than or equal to 10
mrems to any organ.

Remedial Action

With the calculated dose from the release of radiocactive
materials in liquid effluents exceeding any of the above limits,
prepare and submit to the Commission within 30 days, pursuant to
Technical Specification 6.9.2, a Special Report that identifies
the cause(s) for exceeding the limit(s) and defines the
corrective actions that have been taken to reduce the releases
and the proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above limits.
This Special Report shall also include the results of
radiological analyses of the drinking water source, and the
radiological impact on finished drinking water supplies with
regard to the requirements of 40 CFR Part 141, Clean Drinking
Water Act. This requirement of (1.) and (2.) are applicable
only if drinking water supply is taken from the receiving body
within 3 miles of the plant discharge. 3/91

Surveillance Regquirements

Cumulative dose contributions from liquid effluents for the
current calendar quarter and the current calendar year shall be
determined using the following methodology at least once per 31
days.

D, = 2, (ArriAtLCu,FL)

L=l
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Where,

Where:

ATTACHMENT A
(Page 13 of 184)
OFFSITE DOSE CALCULATION MANUAL

Dy = the cumulative dose commitment to the total body
or any organ, T, from the liquid effluent for the total

m
time period ) At ,in mrem
L=i

At, = the length of the Lth time period over which C,
and F, are averaged for all liquid releases, in hours.

Cy = the average concentration of radionuclide, ‘i’, in
undiluted liquid effluent flow during time period At,,
in puCi/mL.

F, = the near field average dilution factor for C,,
during any liquid effluent release where:

f = Liguid Radicactive Waste Flow

F = Discharge Structure Exit Flow, the sum of the
release and dilution flow.

K = Applicable factor; the site dependent value for
the mixing effect of the discharge structure. This
value is conservatively assumed to be 1 (one) for this
section.

A" = The site related ingestion dose commitment factor
to the total body or any organ, ‘T’, for each
identified principal gamma and beta emitter, mrem/hr
per uCi/mL. See Tables A.4-1 through A.4-4.

The limiting age group for liquid dose calculations is
the Adult age group. 12/95

Ay = LI4E5(U, /Dy + U, x RE)DF,
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DW = Dilution factor from the near field area to the
potable water intake for water consumption, for Wolf
Creek Generating Station this factor is 1 (one).

BF{ = Biocaccumulation factor for radionuclide 'i’, in
fish, pCi/Kg per pCi/l, from Table A.1-1 from
Regulatory Guide 1.109 (Rev. 1)

DF; = Adult dose Conversion factor for radionuclide,
‘i’, in mrem/pCi, from Table A.3-1 through A.3-4, from
Regulatory Guide 1.109 (Rev. 1).

Uy = Adult water consumption, (730 1l/yr.from Reg. Guide
1.109)

Up = Adult fish consumption, (21 kg/yr.from Reg. Guide
1.109) 12/95

10°pCi/ uCi x 10°ml / Kg
8760 hr/ yr

1.14E5 = Units conversion factor =

The dose calculaticns are based on the actual isotopic analysis
of the radioactive liquid effluents, the radiocactive liquid
effluent flow, and the dilution flow.

Pxo? wcted Dose

The Ligquid Radwaste Treatment System shall be OPERABLE and
appropriate portions of the system shall be used to reduce
releases of radiocactivity when the projected doses due the
liguid effluent, from each unit, to UNRESTRICTED AREAS (see
Figure 2.1) would exceed 0.06 mrem to the whole body or 0.2 mrem
to any organ in a 31 day period.

Ramecial Action

With radiocactive liguid waste being discharged without treatment
and in excess of the above limits and any portion of the Liquid
Rauwaste Treatment System not in operation, prepare and submit
to the Commission within 30 days pursuant to Technical
Specificacion 6.9.2, a Special Report that includeg the
following information: 3/91
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2.3.2.2
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Explanation of why liguid radwaste was being discharged
without treatment, identification of any inoperable

equipment or subsystems, and the reason for the
inoperability,

Action(s) taken to restore the inoperable equipment to
OPERABLE gtatus, and

Summary description of action(s) taken to prevenlL a
recurrence. 3/91

2.3.2 gSurveillance Regquirements

Doses due to liquid releases from each unit to
UNRESTRICTED AREAS shall be projected at least once per
31 days in accordance with the following methodology
when Liquid Radwaste Treatment Systems are not being
fully utilized.

A
D“ - [—'fjl x 3‘

D3y = Projected 31 day dose

Where,

A = Cumulative dose for previous three months

T = Number of days that the cumulative dose
occurred in A above 12/95

The installed Liquid Radwaste Treatment System shall be
considered OPERABLE by meeting the requirements of
Sections 2.1 and 2.2.

Instrumentation

The radiocactive liquid effluent monitoring instrumentation
channels shown in Table 2-2 shall be OPERABLE with their
Alarm/Trip Setpoints set to ensure that the limits of Section
2.1 are not exceeded. The Alarm/Trip Setpoints of these
channels shall be determined and adjusted in accordance with the
methodology and parameters described in Section 2.4.4.
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2.4.1 Remedial Action

2.4.1.1 With a radioactive liquid effluent monitoring
instrumentation channel Alarm/Trip Setpoint less
conservative than required by the above, immediately
suspend the release of radicactive liquid effluents
monitored by the affected channel, or declare the
channel inoperable.

With less than the minimum number of radiocactive ligquid
effluent monitoring instrumentation channels COPERABLE,
take the ACTION shown in Table 2-2. Restore the
inoperable instrumentation to OPERABLE status within
the time specified in the ACTION, or explain in the
next Annual Radiocactive Effluent Release Report, why
this inoperability was not corrected within the time
specified. 9/93

2.4.2 Burveldllance Reguilremants

Each radiocactive liquid effluent monitoring instrumentation
channel =hall be demonstrated OPERABLE by performance of the
CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION and ANALOG
CHANNEL OPERATIONAL TEST at the frequencies shown in Table 2-3,
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TABLE 2-2
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
INSTRUMENT T ACTION
CHANNELS
QPERABLE

Radiocactivity Monitors Providing Alarm and
Automatic Termination of Release

Liquid Radwaste Discharge Monitor (HB-RE-18)

Steam Generator Blowdown Discharge Monitor
(BM-RE-52)

Turbine Building Drain Monitor (LE-RE-59)
Secondary Liquid Waste System Monitor (HF-RE-45)

Wastewater Treatment System Influent Monitor
(HF-RE-95)

Flow Rate Measurement Devices

Liguid Radwaste Discharge Line

1) Waste Monitor Tank A Discharge Line
2) Waste Monitor Tank B Discharge Line
Steam Generator Blowdown Discharge Line

Secondary Liquid Waste System Discharge Line
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TABLE 2-2 (Continued)
ACTION STATEMENTS

Action 31 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this

pathway may continue for up to 14 days provided that prior to
initiating a release:

a. At least two independent sampleg .ve analyzed in
accordance with Section 2.1.2, and

b. At least two technically qualified members of the
facility staff independently verify the release rate
calculations and discharge line valving.

Otherwise, suspend release of radiocactive effluents via this pathway.

Action 32 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue for up to 30 days provided grab samples are
analyzed for principle gamma emitters and I-131 at a lower limit of
detection as specified in Table 2-1.

a. At least once per 12 hours when the specific activity
of the secondary coolant is greater than 0.01
microCurie/gram DOSE EQUIVALENT I-131, or

b. At least once per 24 hours when the specific activity
of the secondary coolant is less than or equal to 0.01
microCurie/gram DO. EQUIVALENT I-131.

Action 33 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue for up to 30 days provided that prior to
initiating a release:

a. At least two independent samples are analyzed in
accordance with Section 2.1.2, and

b. At least two technically qualified members of the
facility staff independently verify the release rate
calculations and discharge line valving.

Otherwise, suspend release of radiocactive effluents via this pathway.

3/91




‘

Revision: 0

Reference Use

OFFSITE DOSE CALCULATION MANUAL

AP 07B-003

Page 23 of 188

Qe ZT{~-Z0 U390V WI

Action 34 -

ATTACHMENT A
(Page 19 of 184)

OFFSITE DOSE CALCULATION MANUAL

TABLE 2-2 (Continued)
ACTION STATEMENTS

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue for up to 30 days provided the flow rate is
estimated at least once per 4 hours during actual releases. Pump
performance curves generated in place may be used to estimate flow.

3/91
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Radioactivity Monitors providing

alarm and automatic termination
of release

Ligquid Radwaste Discharge Monitor

(HB-RE-18)

Steam Generator Blowdown Dis-
charge Monitor (BM-RE-52)

Turbine Building Drain Monitor
(LE~RE-59)

Secondary Liquid Waste System
Monitor (HP-RE-45)

Wastewater Treatment System
Influent Monitor (HF-RE-85)

Flow Rate Measurement Devices
Liquid Radwaste Discharge Line

Steam Generator Blowdown Dis-
charge Line

Secondary Liquid Waste System
Discharge Line

D(3)

D(3)

D(3)

N.A.

N.A.

N.A.

R(2)

R(2)

R(2)

R(2)

R(2)

Q1)

Q1)

Q(1)

Q(1}

Q(1)

3/913
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TABLE 2-3 (Continued)
] TABLE NOTATIONS
The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
automatic isolation of this pathway and control room alarm
annunciation occur as appropriate if any of the following conditions
existe:

a. Instrument indicates measured levels above the Alarm/Trip
Setpoint (isclation and alarm), or

b. Circuit failure (alarm only), or

e. Instrument indicates a downscale failure (alarm only), or

d. Instrument controls not set in operate mode (alarm only).

The initial CHANNEL CALIBRAT.ON shall be performed using one or more
of the reference (gas or liquid and solid) standards certified by the
National Institute of Standards and Technology (NIST) or using
standards that have been obtained from suppliers that participate in
measurement assurance activities with NIST. These standards shall
permit calibrating the system over its intended range or energy,
measurement range, and establish monitor response to a solid
calibration source. For subsequent CHANNEL CALIBRATION, NIST
traceable standard (gas, liquid, or solid) may be used; or a gas,
ligquid, or eolid source that has been calibrated Ly relating it to
equipment that was previously (within 30 days) calibrated by the same
geometry and type of source standard traceable to NIST.

CHANNEL CHECK shall consist of verifying indication of flow during
periods of release. CHANNEL CHECK shall be made at least once per 24
hours on days on which continuous, periodic, or batch releases are
made . 3/91
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Liguid Monitor Calibration Methodology

The five monitores associated with liquid releases are listed
below:

Monitox ID Rescriprion

0-BM-RE-52 Steam Generator Blowdown Discharae Monitor
0-LE-RE-59 Turbine Building Drain Monitor

0-HF-RE-45 Secondary Liquid Waste System Monitor
0-HB-RE-18 Liquid Radwaste Discharge Monitor

0-HF-RE-95 Wastewater Treatment System Influent Monitor

Liquid effluent streams are monitored by an Nal(Tl) Detector.
The detector operates in a gross counting mode and is gamma
sensitive.

Calibration of the liquid monitors shall be performed using
three standard solutions of Cs-137. The solutions shall cover
the appropriate range of the detector and have concentrations of
approximately 5 x 10-7 uCi/ec, 1 x 105 pCi/cc, and 1 x 10°3
uCi/cc. The solutions shall be presented to the detector and
the meter reading in counts per minute shall be recorded. A
determination of linearity shall be produced using the counts
per minute vs. concentration data. 5/95

Ligaid Effluent Monitor Setpoints

The Alarm/Trip Setpoints for the Liquid Effluent Radiation
Monitors are based on instantaneous concentration limits of 10
CFR 20, Appendix B, Table 1I, Column 2 applied at the boundary
of the restricted area. Specifically, the High Alarm Selpoint
will correspond to the 10 CFR Part 20 limits at the Boundary of
the restricted area; the Alert Alarm Setpoint is set one order
of magnitude below the High Alarm/Trip Setpoint. Since the high
alarm/trip initiates isolation of the particular system and
termination of the release, this setpoint represents assurance
that the instantaneous liquid release limit of 10 CFR Part 20 is
not exceeded. Auditable records shall be maintained indicating
the actual setpoints used at all times.
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The calculated Alarm and Trip Action Setpointe for the Liquid
Effluent Line Monitors must satisfy the following equation:

cf
e € C
F+f

Where:

C = The liquid effluent concentration limit (MPC)
implementing Section 2.1 in uCi/mL.

¢ = The Setpoint, in uCi/mL, of the Radiocactivity
Monitor measuring the radiocactivity concentration in
the effluent line prior to dilution and subseguent
release; the Setpoint, which is inversely proportional
to the Volumetric Flow of the effluent line and
directly proportional to the Volumastric Flow of the
dilution stream plus the effluent stream, represents a
value, which if exceeded would result in concentrations
exceeding the limits of 10 CFR 20 in the restricted
area.

f = The Pump Flow Rate as measured at the Radiation
Monitor Location, in Volume per Unit Time, but in the
same units as F, below.

F = The Dilution Water Flow Rate as measured prior to
the release point, in Volume per Unit Time.

Thus, the expression for determining the setpoint on the Liquid
Radwaste Effluent Line Monitor becomes:

¢ s €0 i/ mi)

£
A

2.4.4.1. Continuous Liguid Effluent Monitors

The three monitors associated with continuous liquid
releases are listed below:

Monitox ID Rescripticn

0-BM-RE-52 Stm Generator Blowdown Discharge Monitor
0-LE-RE-59 Turbine Building Drain Monitor

0-HF-RE-95 Waste Water Treatment System Influent Monitor
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The Steam Generator Blowdown Discharge Effluent Monitor
continuously monitors the Blowdown Discharge Pump
Outlet to detect excess radiocactivity due to System
Demineralizer breakthrough or abnormal Primary to
Secondary leakage. The Blowdown Discharge Monitor'’'s
High Alarm Setpoint initiates CLOSURE of the Blowdown
Isolation Valves and the Blowdown Discharge Valve.
Similarly, the High Radiation Alarm on the Turbine
Building Drain Monitor and Waste Water Treatmenl
Monitor initiates CLOSURE of the Drain Line Isolation
Valves to prevent the release of radioactive effluents.

Monitor setpoints will be conservatively based on
I-131, the most restrictive isotope expected to be
present. This is particularly appropriate for the
Turbine Building Drain Line Monitor since the most
probable source is the Secondary Steam System which is
expected to have negligible activity unless there is a
significant Primary to Secondary leak. Due to changing
activities, it will not be possible to select a
radionuclide distribution on which to base the monitor
setpoint. Additionally, maximua effluent flows and
minimum dilution flows will noymally be assumed.

The High Alarm/Trip Setpoint will be set to correspond
to the I-131 MPC limit at the boundary of the
restricted area from 10 CFR Part 20, Appendix B, Table
11, Column 2. The alert alarm is set one order of
magnitude below the High Alarm/Trip Setpoint for
release points that have dilution and to the High Alarm
value for those without dilution. This High Alarm/Trip
Setpoint assures the limits of Section 2.1 are not
exceeded at the boundary of the restricted area. 12/95

In the event that an alarr ie TRIPPED, an evaluation of
the system will be made 'y taking an actual isotopic
and flow analysis of the discharge.
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The above continuous liquid effluents are not
radiocactive effluents until activity has been detected
by the Liquid Effluent Monitor, a Tritium analysis cf
the Secondary system, or a gross Beta analysis of the
Secondary system. At that time an analysis of the
effluent will be made to verify activity in the system
effluent. During periods of time when the above liquid
effluents are not radiocactive the High Alarm/Trip
Setpoint may be seiL to 1.5 times the background count
rate.

2.4.4.1.1 Steam Generator Blowdown Diecharge Monitor

SETPOINT (uCi/ml) = MPC, ,,, x 5-'-!:1-5

3
T
0
m
o
o
N
\
N
\
»
o

where,

MPC;.,;; = Maximum Permissible Concentration of I-131,
3.0 E-7 pCi/mL.

Fm = Dilution flow rate.
Fg = Blowdown flow rate.

The setpoint calculation is based on the minimum 4.’ ution flow
rate, the maximum possible blowdown flow rate, and, due to
changing conditions, I-131 which is the most restrictive isotope
expected to be present.

On the event that an alarm is reached, the spetpoint will be
reevaluated using the actual dilution flow rate, the actual
blowdown flow rate, and the actual isotopic analysis as outlined
in Section 2.4.4.2. This evaluation will be used to ensure the
limit of Section 2.1 was not exceeded. The setpoint will still
be based on the MPC of I-131 due to the changing conditions of
activity and I-131 being the most restrictive isotope.
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2.4.4.1.2 Tuzbkine Building Drain Monitor And Waste Water
Ixeatment System Influent Monitoxr

SETPOINT (uCi/ml) = MPC,,,, x f-itfl
g

MPC; .5, = 3.0 E-7 pCi/mlL.
Fa = Dilution flow rate
F, = Effluent flow rate

The setpoint is based on the minimum dilution flow rate, the
maximum possible effluent flow rate, and the most restrictive
isotope expected to be present, I-131.

On the event that an alarm is reached, the release will be
evaluated to see if the limit of Section 2.1 was exceeded by
using the actual Dilution Flow Rate, the actual Effluent Flow
Rate, and the actual isotopic analysis as outlined in Section
2.4.4.2. The setpoint will still be based on the MPC of I-131
due to the changing conditions of activity and I-131 being the
most restrictive isotope.

2.4.4.2 Batch Radicactive Liguid Efflucnt Monitor

The two monitors associated with liquid batch releases are
listed below:

Menitox ID Rescription

0-HF-RE-45 Cfecondary Liquid Waste System Monitor
0-HB-RE-18 Liquid Radwaste Discharge Monitor

The setpoint is a function of dilution flow rate, tank flow
rate, and isotopic composition. A laboratory isotopic analysis

is made of each batch prior to discharge. Based on the isotopic

analysis and existing flow condition, the setpoint will be
calculated and set on the appropriate monitor to ensure the
concentration limits of 10 CFR 20, Appendix B, Table II, Column
2 is not exceeded.
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The setpoints are determined using the following methodology:

1)

Where:

Determine concentrations of radicactivity of the batch
being considered for release.

The isotopic concentration of the batch is the sum of
the concentrations for the isotopes present as
determined from the analysis required in Table 2-1.

zci 'ch*cl’cl"ct*cf
i ¥

Ci{ = The concentration of nuclide i as determined by
the analysis of the waste sample.

Cqg = The sum of the concentrations Cg of each
measured gamma emitting nuclide observed by gamma-ray
spectroscopy of the waste sample,

*Cz = The measured concentration C; of alpha emitting
nuclides observed by gross alpha analysis of the
monthly composite sample.

*Cg = The measured concentrations of Sr-89 and Sr-90
in liquid waste as determined by analysis of the
quarterly composite sample.

*Cy = The measured concentration of H-3 in liquid
waste as determined by analysis of the monthly
composite.

*C¢ = The measured concentration of Fe-55 in liquid
waste ag determined by analysie of the quarterly
composite.

*Values for these concentrations will be based on

previous composite sample analysis as required by Table
2-1.
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The measured radionuclide concentrations are used to
calculate a dilution factor, Fgq, which is the ratio of
total dilution flow rate to tank flow rate required to
assure that the limiting concentrationes of Section 2.1
are met at the point of discharge. This is referred to
as the required dilution factor and is determined
according to:

C
F‘ = (2‘ L{P.C') XF.

Cy = Measured concentrations of Cq, C3, Cg, C¢ and Cg,
as defined in Step 1. Terms Ca, Cg, C¢ and Cg¢, will be
inciuded in the calculation as appropriate.

MPCj = MPCq, MPCy, MPCg, MPCy and MPCf, are limiting
concentrations of the appropriate radionuclide from 10
CFR 20, Appendix B, Table II, Column 2. For dissolved
or entrained noble gases, the concentration shall he

limited to 2.0E-04, uCi/mL total activity.

Fg = The safety factor; a conservative factor used to
compensate for statistical fluctuations and errors of
measurement default value is 0.5. 12/85

For the case Fq < 1, the waste tank effluent
concentration meets the limits of 10 CFR 20 without
dilution and the effluent may be released at any
desired flow rate. For the case Fg > 1, a modified
dilution factor, F4n, must be determined so that
available dilution flow may be apportioned among
simultaneous discharge pathways.

F, = F,/F,

Where Fy ie the allocation factor which will modify the
required dilution factor so that simultaneous liquid
releases may be made without exceeding 10 CFR 20
limits.
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The most straight-forward determination of allocation
factor is:

, = 1/n

n = The number of liquid discharge pathways for which
Fg » 1 and which is planned for simultaneous releas<

However, this value for Fz may be unnecessarily
restrictive in that all release pathways are
apportioned the same fraction of the available dilution
stream, regardless of the relative concentratiocns of
each of the sources.

fince the radionuclide concentration of the two
continuous sources is expected to be less than that of
the batch release source, it is acceptable to allocate
smaller portione of the dilution stream to the
continuous releases and a larger portion to the batch
releases.

Therefore, Fy is defined as a flexible quantity with a
default value of 1/n. Prior to initiating simultaneous
release, a check will be made to assure that the sum of
the allocation factore assigned to pathways for the
simultaneous release is < 1.

The calculated maximum permissible waste tank effluent
flow rate, Fypax:, 18 based on the modified dilution
factor, F3gn. and the effective dilution flow rate,
Feff-

The cooling lake into which the effluent is discharged
is also the source of the dilution stream. It is
therefore necessary to take into account the
recirculation of previously emitted radionuclides
should they be detected by sample analysis of the
cooling lake water. This is accomplished by defining
an effective dilution flow rate as:

Fy = Ey|) -




Q-1 20 A3 YWI

Revision: 0

OFFSITE DOSE CALCULATION MANUAL AP 07B-003

Reference Use

Page 34 cf 188

Where:

ATTACHMENT A
(Page 30 of 184)
OFFSITE DOSE CALCULATION MANUAL

Fm = The expected minimum dilution water flow rate.

LC{ = Measured concentration of nuclide i in the
cooling lake water sample.

MPC{ = Limiting concentration of radionuclide i fiom
10CFR20, Appendix B, Table II, Column 2.

For the purpose of setpoint calculations the expected
minimum dilution flow rate is assigned a value based
upon the type and number of pumps RUNNING into the
circulating water piping.

Having established the values of Fg, and Fq¢f, the
calculated maximum permissible waste tank flow rate is
given by

Fo + f
fo s o g f, ((Feff
Fo fa

where fp if the expected effluent flow rate; normally
the rated capacity of the effluent pump. Thus the pump
flow rate is set at or below fpayx. Even though the
value of fn,x may be larger than the actual effluent
pump capacity, fp, it does represent the upper limit to
the effluent flow rate, whereby the requirement of
10CPR20 may still be met. If Fq < 1, the effluent pump
flow rate may be assigned any value since the waste
tank effluent concentration meets the limits of 10CFR20
without dilution and the release may be made without
regard to the setpoints for other release pathways.

For those discharge pathways selected to be secured
during the release under consideration, the pump flow
rate should be set at as low a value as practicable to
detect any inadvertent release.

A setpoint for the dilution stream flow rate is not
applicable since the minimum flow rate is
administratively set.
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The liquid radiation monitor setpoint may now be
determined based on the values of Zji, Ci, and fg,x.
The monitor response is primarily to gamma radiation,
therefore, the actual setpoint is based on Zg, Cg. The
calculated monitor setpoint concentration is determined
as follows:

c=A 2-_(,‘ uCi/ ml)

A = Adjustment factor which will allow the setpoint to
be established in a practical manner for convenience
and to prevent spurious alarme.

A= L

3

If A > 1, calculated ¢ and determine the maximum value for the
actual monitor setpoint (uCi/mL).

If A < 1, no release may be made.

If Fg < 1, no further dilution is required and the release may
be made without regard to available dilution or to other
releases made simultaneously. However, it is necessary to
establish a monitor setpoint which will provide alarm should the
release concent-ation inadvertently exceed 10CFR20 limits. This
can be accomplishad by establishing the adjustment factor as
follows:

A= 1/F,
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FIGURE 2.1
BOUNDARY FOR LIQUID EFFLUENTS
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- 3.0 Gasecus Effluents

N

\ Gaseous effluent releases from the Unit Vent and Radwaste

; Building Vent are monitored continuously. The Unit Ven%t is the
release point for the Fuel/Auxiliary Building, access control
area, containment purge, and condenser air discharge. The
Radwaste Building Vent is the release point for Waste Gas Decay
Tanks and the Radwaste Building Ventilation Systeuw.

\ Waste Gas Decay Tank releases and Containment Building releases
are treated as balch releages. Waste Gas Decay Tank releases
are monitored by the Radwaste Building Exhaust Monitor.
Containment Building releases (purges) are monitored by the
Containment Purge System monitors and the Plant Unit Vent
Monitor.

Monitor identificaticns are as follows:
O-GT-RE-21 A and B Unit Vent (Fuel/Auxiliary Building, access
control area, containment purge, condenser

» air discharge)

O-GH-RE-10 A and B Radwaste Building vent (Radwaste Building,
waste gas decay tank discharge. Acts to
isolate Waste Gas Decay Tank discharge)

0O-GT-RE-22 & 23 Containment Purge System Monitor (acts to
isolate the purge; is not an effluent
monitor)

O-GT-RE-31 & 32 Containment Atmosphere Monitor (acts to

isolate purge; not an effluent monitor)

The setpoint for monitors may be determined either based on
total body dose or skin dose rate. The dose rate limits are for
dose rates at the unrestricted area boundary. The monitor
setpoint is the lesser of the total body dose rate or skin dose
rate.
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3.1 Dose Rate - Compliance With 10 CFR 20

The dose rate due to radicactive materials released in gaseous
effluents from the site to areas at and b« yond the SITE BOUNDARY

(see Figure 3.1) shall be limited to the following:

a. For noble gases: Less than or equal to 500 mrema/yr to
the whole body and less than or equal to 3000 mrems/yr

to the skin, and

b. For Iodine-131 and 133, for tritium, and foi all
radionuclides in particulate form with half-lives
greater than 8 days: Less than or equal to 1500

mrems/yr to any organ.

3.1.1 Remedial Actiocn

With the dose rate(s) exceeding the above limits, immediately

restore the release to within the above limit (s).

3.1.2 Surveillance Regquirements

The dose rate to radionuclides in gaseous effluents shall be
determined to be within the above limits in accordance with the
methodology described below by obtaining representative samples
and performing analyses in accordance with the sampling and

analysis program specified in Table 3-1.
Based on the methodology of NUREG-0133;

a. Release rate limit for nobles gases:
K(X/Q < 500 mrem/ yr for the total body,
SE Q)R

and

3/91

(L, + 1.1M,)X/Q)Q, <3000 mrem/ yr for the skin

Where:

K{ = Total body dose factor due to gamma emissions
for each identified noble gas radionuclide, in mrem/yr

per uCi/m3, from Table A.1-2.
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1¥/Q) = 2.2E~-06 sec/m3, the highest calculated annual

average relative concentration at the restricted area
boundary in the north sector. 3/81

Qs = Release rate of radionuclide i from vent, in
uCi/sec.

Lj Skin dose factor due to beta emigsions for each
identified noble gas radionuclide, in mrem/yr per
pci/m3, from Table A.1-2.

M{ = Air dose factor due to gamma emissions for each
identified noble gas radionuclide, in mrad/yr per
uCi/m® from Table A.1-2.

1.1 = Conversion constant of air dose to skin dose.

Releage rate limit for all radionuclides and
radiocactive materials in particulate form and
radionuclides other than noble gases:

> (P )IN x (X/Q)x Q,)< 1500 mrem/ yr to any organ.

Qi = The release rate of radionuclides, i, in gaseous
effluent from all vent releases, in uCi/sec.

P(i4)IN = The dose parameter for radionuclides other
than nobles gases for the inhalation pathway, in

mrem/yr per uCi/m3. See Table A.5-1.

(YTE) = 2.2E-06 sec/m3 (the highest annual average).

The highest calculated annual average relative
concentration for estimating the dose to any
individual at the unrestricted area boundary in the N
sector.
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All radionuclides are assumed to be released in elemental form.

The limit is applicable to the location (unrestricted area
boundary or beyond), characterized by the value of X/Q which
results in the maximum total body or skin dose commitment. The
factors Kj, Lj, and Mj relate the radionuclide airborne
concentrations to various dose rates assuming a semi-infinite
cloud. These factors are taken from Table B-1 of the Regulatory
Guide 1.109 and multiplied by 108 to convert pCi-l to uci-1 and
listed in Table A.1-2,

The following equation  for P(j)ry was taken from NUREG 0133:

P(i)yin (Inhalation);

P =K' (BR)DFA (mrem / yr per uCi/m’)

K’ = a constant of unit conversion, 106 pcCi/ucCi.

BR = the breathing rate of the child age group in
m3 /yr

DFA{ = the maximum organ inhalation dose factor for
the child age group for the i th radionuclide, in
mrem/pCi. The total body is considered as an organ in
the selection of DFA;.

The age group considered is the child group. The child’s
breathing rate is taken as 3700 m3/yr from Table E-5 of
Regulatory Guide 1.109. The inhalation dose factors for the
child, DFA; are presented in Table E-9 of Regulatory Guide
1.109, in units of mrem/pCi.
Resolutions of the units yield:

Pi{ (Inhalation) = 3.7 X 10° DFA4

The P4y value for tritium is:

Pi (Inhalation) = 3.7 x 109 DFAj
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TABLE 3-1
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM
GASEOUS, SAMPT.ING MINIMOM TYPE OF ACTIVITY | LOWER
RELEASE TYPE FREQUENCY ANALYSIS ANALYSIS LIMIT OF
FREQUENCY DETECTION
(LLD) (1)
(uCi /ML)
& P Principal Gamma | 1x10
1. Waste Gas Each Tank Each Tank Emitters (2)
Decay Tank Grab Sample
3 P Principal Gamma | 1x10
2. Containment | Each Purge Each Purge Emitters (2)
Purge or Vent (3) Grab (3)
Sample
M ini0
H-3 (oxide)
M(3), (4) M(3) Principal Gamma | 1x10
3. Unit Vent Grab Sample Emitters (2)
M(4) 1x10
K-3 (oxide)
M M Principal Gamma | 1x10 '
5. Radwaste Grab Sample Emitters (2)
Building Vent
7 ixio®
H-3 (oxide)
Cont inuous 1x10
6. Release (6) w(7) T-131
Types as
listed in 3.
and 5. above
Charcoal 1x10
Sample I-133
Continuous W(7) Principal Gamma | 1x10
(6) Particulate |Emitters (2)
Sample
Continuous | M Particulate 1x10
(€) Sample Grose Alpha
Composite
Continuous Q Composite 1x10
(6) Particulate | Sr-89, Sr-3%0
Sample

12/91
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TABLE 3-1 (Continued)
TABLE NOTATIONS
The LLD is defined, as the smallest concentration of radiocactive
material in a sample that will yield a net count, above system
background, that will be detected with 95% probability with only 5%

probability of falsely concluding that a blank observation represents
a “real” signal.

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

4.66 s,
Ex Vx (2.22E +6)x Y x Decay

LLD =

Where:

LLD = the “a priori” lower limit of detection (microCuries
per unit mass or volume),

8y, = the standard deviation of the background counting
rate or of the counting rate of a blank sample as

appropriate, (counts per minute), s = J/B/LT
Where: B = background sum (counts)
LT = live time (minutes),
E = the counting efficiency (counts per disintegration),
V = the sample size (units of mass or volume),

2.22E-6 = the number of disintegrations per minute per
microCurie,

Y = the fractional radiochemical yield, when applicable,
Decay = decay factor(s), There are three decay factors that
may be appropriate for use depending on the nature of the
sample and the half life of the nuclide. Any combination of
the three may be used. The factors are as follows:

A) This decay factor corrects for decay from the time of
sampling to the start of the analyeis.

e Mtg, where:

Ats = decay time = acquisition start time - sample time 4/92
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TABLE 3-1 (Continued)
TABLE NOTATIONS

A = Iln2/half-life

This decay factor corrects for decay during the analysis.

l-e~th

AxRT
A = 1n2/half-life
RT = real time of counting

Thie decay factor corrects for decay during sampling.

| g™
Adtd

A = Iln2/half-life
Atd = deposition time = sample time - deposition start time

4/92

All times used in decay calculations should be in the same units.

Typical values of E, V, Y, tg, tq should be used in the calculation.

It should be recognized that the LLD is defined as an a priori (before the
fact) limit representing the capability of a measurement system and not as an
a posteriori (after the fact) limit for a particular measurement.
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TABLE 3-1 (Continued)
TABLE NOTATIONS

The principal gamma emitters for which the LLD specification applies
include the following radionuclides: Kr-87, Kr-88, Xe-133, 133,
Xe-133m, Xe-135, and Xe-138 in noble gas releases and Mn-54, Fe-5§,
Co-58, Co-60, Zn-65, Mo-99, I-131, Ce-134, Cg-137, Ce-141 and Ce-144
in iodine and particulate releases. This list does not mean that only
these nuclides are Lo be considered. other gamma peaks that are
identifiable, together with those of the above nuclides, shall also be
analyzed and reported in the semiannual Radiocactive Effluent Release
Report in the format outlined in Regulatory Guide 1.21, Appendix B,
Revision 1, June 1974.

Sampling and analysis shall also be performed following shutdown,
startup, or a THERMAL POWER change exceeding 15% of RATED THERMAL
POWER within 1 hour period.

Tritium grab samples shall be taken and analyzed at least once per 24
hours when the refueling canal is flooded.

The ratio of the sample flow rate to the sampled stream flow rate
shall be known for the time period covered by each dose or dose rate
calculation made in accordance with Sections 3.1, 3.2 and 3.3.

Samples shall be changed at least once per 7 days and analyses shall
be completed within 48 hours after changing, or after removal from
sampler. For unit vent, sampling shall alsoc be performed at least
once per 24 hours for a least 7 days following each shutdown, startup
Or THERMAL POWER change exceeding 15% of RATED THERMAL POWER within a
1-hour period, and analyses shall be completed within 48 hours of
changing. When samples collected for 24 hours are analyzed, the
corresponding LLD’'s may be increased by a factor of 10. This
requirement does not apply if: (1) analysis shows that the DOSE
EQUIVALENT 1-131 concentration in the reactor coolant has not
increased more than a factor of 3, and (2) the noble gas monitor
shows that effluent activity has not increased more than a factor of
3
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Rose - Compliance With 10 CFR 50 Appendix I

3.2.1 Noble Gases

The 2'r dose due to noble gases released in gaseous effluents,
fromn «~.i. " unit, to areas at and beyond the SITE BOUNDARY (see
Figure s.1) shall be limited to the following:

a. During any calendar quarter: Less than or equal to 5
mrads for gamma radiation and less than or eguai to 10
mrads for beta radiation, and

b. During any calendar year: Less than or equal to 10
mrads for gamma radiation and less than or equal to 20
mrads for beta radiation.

3.2.1.1 Remedial Action

With tie calculated air dose from radiocactive noble gases ir
gaseous effluents exceeding any of the above limits, prepar and
submit to the Commissica within 30 days, pursuant to Technical
Specification 6.9.2, a ipecial report that identifies the

cause (s) for exceeding the limit(s) and defines the corrective
actions that have been taken to reduce the releases and the
proposed correccive actions to be taken to 3issure that
subsequent releases will be in compliance with the above limits.

3.2.1.2 Surveillance Regquirements

Cumulative dose contributions for the current calendar quarter
and calendar year for noble gases shall be determined in
accordance with the following methodology at least once per 31
days. The dove calculations for the actual releases of
radioactive noble ganes in gaseous effluent will be consistent
with the methodology provided in Reg. Guide 1.109, Rev. 1. The
following dose calculations will be performed: 3/81

a. During any calendar quarter;

For gamma radiation;

D = 317E-8 M, Kx—/Q)xQ,]s:mad.
]
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For beta radiation:

D = 3.17E-8 TN, KXTQ)in]S 10 mrad.
1=

During any calendar year:

For gamma radiation;

D = 3.17E-8 T M, Km)x()‘]slo mrad.

For beta radiaticn.

D = 3.17E-8 TN, [(X70)x Q, s 20 mrad.

fo=1

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

Mi = The air dose factor due to gamma emissions for
each identified noble gas radionuclide, in mrad/yr per

uCi/m3 from Table A.1-2 (Reg. Guide 1.109, Table B-1,
Col. 4).

Ni = The air dose factor due to beta emissions for
each identified noble gas radionuclide, in mrad/year

per uCi/m3® from Table A.1-2 (Reg. Guide 1.109, Tabkle
B-1, Column 2).

<X/Q) = 2.2E-06 sec/m3, the highest calculated annual

average relative concentration at the restricted area
boundary ian the north sector.

Qi = The release of noble gas radionuclides, ‘i‘, in

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

An average monthly air dose schedule should be setup to ensure

section 3.2.1 is not exceeded. The average monthly air dose
should be ae follows:
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a. For gamma radiation ¢ 1.6 mrad/mo.
For beta radiation g 3.3 mrad/mo.

If the monthly average air doses for: (a) is exceeded, it
should be noted that if the release ie continued at the same (or
higher) frequencies or activities the guarterly limit of Section
3.2.1.A will be exceeded.

b. For gamma radiation g 0.8 mrad/mo.
For beta radiation g 1.6 mrad/mo.

I1f the monthly average air doses for: (b) is exceeded, it should
be noted that if the release is continued at the same (or
higher) frequencies or activities the annual limit of Section
3.2.1.B will be exceeded.

If any of the above monthly average air donses are exceeded,
evaluation of the causes of the high air dose should be
performed and steps should be taken to reduce the activity or
frequency (e.g. delay the release of a Waste Gas Decay Tank) of
the release.

Radiciodines. Paxticulates and Other Radionuclides

The dose to a MEMBER OF THE PUBLIC from Iodine-131 and 133,
tritium, and all radionuclides in particulate form with half-
lives greater than 8 days in gaseous effluents released, from
each unit, to areas at and beyond the SITE BOUNDARY (see Figure
>.1) shall be limited to the following:

a. During any calendar quarter: Less than or equal to 7.5
mrems to any organ; and

b. During any calendar year: Less than or equa. to 15
mrems to any organ.
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3.2.2.1 Remedial Actlon

With the calculated dose from the release of Iodine-131 ard 133,
tritium, and radioruclides in particulate form with half- (ives
greater than 8 days, in gaseous effluents exceeding any of the
above limits, prepare and submit to the Commission within 30
days, pursuant to Technical Specification 6.9.2, a special
report that identifies the cause(s) for exceeding the limits and
defines the corrective actions that have been taken t~ redure
the releases and the proposed corrective actions to be taken to
assure that subsequent releases will be in compliance with the
above limits.

3.2.2.2 Surveillance Reguirements

Cumulative dose contributions for the current calerdar gquarter
and current calendar year for lodine-131 and 133, tritium, and
radionuclides in particulate form with half-lives greater than &
days shall be determined in accordance with the following
methodology at least once per 31 days. To show compliance, the
dose calculations for the actual releases of the subiject
materials are consistent with the methodology provided in
Regulation Guide 1.109, Revision 1. The following dose
calculations will be performed:

a. D (mrem) = 3.17E-8 3 R [(WQ,)]< 75 mrem

b. D (mrem) = 3.17E -8 3 R, [(WQ, )]< 15 mrem 3/91

Where :

3.17 E~8 = The inverse of the number of seconds in a
year.
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Qi = The release of radioiodinee, radiocactive
materiels in particulate form and radionuclides other
than noble gases in gaseous effluents, ‘i’, in uCi.
Releases shall be cumulative over the calendar quarter
or year as appropriate. The Q; value shall be
determined as the product of the flow rate through the
release point and grab samples of the effluent analyzed
in accordance with Table 3-1.

3
v
0
m
o
o
N
\
N
\
0
T

W = The annual average dispersion parameter for
estimating the dose to an individual at the contrelling
location.

W = (X/0), 2.2 x 10°¢ gec/m3 for the inhalation
pathway.

w = (P/Q), 1.8 E-8 m~2, for the food and ground plane
pathways.

Ri = The dose factor for each identified

radionuclide, ‘i’, in mrem/yr per uCi/m3. See Table
A.5-2 through Table A.5-20.

Where:

Inhalation Pathway Factor, RI; [Xx/Q]

R' [X/Q] =K' (BR),(DFA,), (mrem/yr per uCi / m’)
Where:

K’ = a constant of unit conversion, 106pCi/ucCi.

(BR)3 = The breathing rate of the receptor of age
group (a), in m3/yr.

The breathing rates (BR)y for the various age groups are
tabulated below, as given in Regulatory Guide 1.109, Table E-5,

AGE_GROUP (a) BREATHING RATE (md/yr)
Infant 1400
Child 3700
Teen 8000
Adult 8000
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(DFA{)3 = The maximum organ inhalation dose factor
for the receptor of age group (a) for the i th
radionuclide, in mrem,pCi. The body is considered as
an organ in the selection of (DFAj),. See Tables
A.2-1, A.2-2, A.2-3, & A.2-4. From Regulatory Guide
1.109, Tables E-7,E-8, E-9 and E-10.

Ground Plane Pathway Factor, RSG;[D/Q]

Where:

R% [D/Q)=K'K" (SF)DN,&-:",') l,In’ : lmem/ytpupCi/nc)

K = A constant of unit conversion, 106 pCi/pCi.

K* = A constant of unit conversion, 8767 hr/year.

A{ = The decay constant for the i th radionuclide,
sec~1,

t = The exposure time, 4.73 E8 sec (15 years).

DFG{ = The ground plane dose conversion tactor for the
i th radionuclide (mrem/hr per pCi/m’). See Table
A.2-5. (Regulatory Guide 1.109, Table E-6).

SF = The shielding factor (dimensionless), 0.7 (Reg.
Guide 1.109)

Grass-Cow-Milk Pathway Factor, RS (D/Q]

Where:

;'I*k-

R® [0/Q] = K [g'ﬂ-’)]r,(r)(nn,).(/r,**i'fﬁ#m/n per uCi / sec )
K’ = A constant of unit conversion, 106 pCi/uCi.

QF = The cow’'s consumption rate, in Kg/day (wet
weight), S0 kg/day. (Reg. Guide 1.109, Table E-3).

La = The receptor’s milk consumption rate for age
(a}), in liters/yr. (Reg. Guide 1.109, Table E-5).
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Infant = 330 1/yr
child = 330 1/yr
Teen = 400 1/yrxr
Adult = 310 1/yr

Yp = The agricultural prodvctivity by unit area of
pasture feed grass, in kg/m”, 0.7 kg/m?. (Reg. Guide
1.103, Table E-15)

Fm = The stable element transfer coefficients, in
days/liter, see Table A.3-5. (Reg. Guide 1.109, Table
E-1)

r = Fraction of deposited activity retained on cow’s
feed grass, r=1 for radioiodine and r= 0.2 for
particulates. (Reg. Guide 1.109, Table E-15)

(DFLj)z = The maximum organ ingestion dose factor for
the i th radionuclide for the receptor in age group
‘a’, in mrem/pCi. See Tables A.3-1, A.3-2, A.3-3, and
A.3-4. (Reg. Guide 1.109, Table E-11, E-12, E-13, and
E-i4)

A{ = The decay constant for the i th radiocnuclide, in
sec™1,

My = The decay constant for removal of activity on
leat and plant surfaces by weathering, 5.73 E-7 sec~1
r~wregponding to a 14 day half-life).

M

The fraction of the year that the cow is on pasture and the
fraction of the cow feed that is pasture grass is assumed to be
1.0, which is the most restrictive case.

t§g = The transport time from pasture to cow, to milk,
to receptor, in sec, 1.73 ES sec (2 days). (Reg. Guide
1.109, Table E-15).
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Grass-Goat-Milk Pathway Factor, R, [D/Q]

RD/Q] = K [Q_'@_)]r_(r)(m,).('/r,*‘*i'rxn'mm1yrpapcs/nc)

ay
Ay +A,
Where:

Qr = The goat’s consumption rate, in Kg/day (wet
weight), 6 Kg/day. (Reg. Guide 1.109, Table E-3).

t¢ = The transport time from pasture to goat, to
milk, to receptor, in sec, 1.73 ES sec (2 days). (Regq.
Guide 1.109, Table E-15).

all other terms are defined under the Grass-Cow-Milk-Pathway
Factor.

e e

The fraction of the year that the goat ie on pasture and the
fraction of the goat feed that is pasture grass is assumed to be
1.0, which is the most restrictive case.

The concentration of tritium in milk is based on the airborne
concentration rather than the deposition. Therefore, the RC; is
based on (X/q),

RE[X/Q] = K'K" ' FoQpU, (DFL,), [0.75 (0.5/ H)] mrem  yr per uCi/m”)

K** = a constant of unit conversion, 103 gm/Kg.

H = Absclute humidity of the atmosphere, 8 gm/m’
(Reg. Guide 1.109).

0.75 = The fraction of total feed that is water.
(NUREG 0133)

0.5 = The ratio of the specific activity of the feed
grass water to the atmospheric water. (NUREG 0133)
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Grass-Cow-Meat Pethway Factor, RM; [D/Q)

R*[D/Q] = k' (%'-g—".)]r,(;)(nm).(/v,**i‘rxn’m/ y1 per mCi / sec)

Where:

F¢ = The stable element transfer coefficients, in
days/kg, Table A.3-5. (Reg. Guide 1.109, Table E-1).

Uap = The receptor’s meat consumption rate for age
(a), in kg/yr. (Reg. Guide 1.109, Table E-5).

Infant - 0
Child B 41
Teen = 65

Adult = 110
tf = The transport time from pasture to receptor, in

sec., 1.73 E6 (20 days) (Reg. Guide 1,109, Table E-15).

The concentration of tritium in meat is based on its airborne
concentration rather than the deposition. Therefore, the RM; is
based on (X/Q):

RM[X/Q] = K'K" ' FQyU,, (DFL,), [0.75 (0.5 H)] mrem  yr per uCi/m”)
Where:
All terms defined above.
Vegetation Pathway Factor, RV [D/Q]
Man is considered to consume two types of vegetation (fresh and

stored) that differs only in the time period between harvest and
consumption, therefore:

R 0/ QK - OO ) e ) e i)

Where:

K’ = A constant of unit conversion, 106 pCi/uCi.
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Ul = The consumption rate of fresh leafy vegetation

by the receptor in age group (a), in kg/yr. (Reg. Guide
1.109, Table E-5).

Infant = 0 kg/yr
Child = 26 kg/yr
Teen = 42 kg/yr

Adult = 64 kg/yr

US; = The consumption rate of stored vegetation by
the receptor in age group (a), Kg/yr. (Reg. Guide
1.109, Table E-5).

Infant = 0 kg/yr

Child = 520 kg/yr
Teen = 630 kg/yr
Adult = 520 kg/yr

fr, = The fraction of the annual intake of fresh leafy
vegetation grown locally. (default = 1.0) (Reg. Guide
1.109).

fg = The fraction of the annual intake of stored
vegetation grown locally(default = 0.76) (Reg. Guide
1.109).

t;; = The average time between harvest of leafy
vegetation and ite consumption, in seconds, 8.6 E4 sec
(1 day). (Reg. Guide 1.109).

th = The average time between harvest of stored
vegetation and its consumption, in seconds, 5.18 Eé sec
(60 days) (Reg. Guide 1.109, Table E-15).

Yy = The vegetation area density, 2.0 kg/m?. (Reg.
Guide 1.109, Table E-15).

All other factors previously defined.
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The concentration of tritium in vegetation is based on the
airborne concentration rather than the deposition. Therefore,
the RY; is based on (X/Q):

RY[x/Q) = kK [Utat, + Ut JORL,), .75 0.5/ H)] Gurem / yr per i/ )

Where:

All terme defined previously. All values indicated are defaulc
values from Reg. Guide 1.109, Rev. 1.

An average monthly dose schedule should be setup to ensure
Section 3.2.2 is not exceeded. The average monthly dose due to
radiciodines, particulates, and other radionuclides which are
included in this section should be as follows:

a. < 2.5 mrem/mo.

If the monthly average dose for (a) ies exceeded, it should be
noted that if the release is continued at the same (or higher)
frequencies or activities the quarterly limit of Section 3.2.2.a
will be exceeded.

b. < 1.25 mrem/mo.

1f the monthly average dose for (b) is exceeded, it should be
noted that if the release is continued at the same (or higher)
frequencies or activities the yearly limit of Section 3.2.2.b
will be exceeded.

If any of the above monthly doses are exceeded, evaluation of
the causes should be performed and steps taken to reduce the
activity or frequency of the release.

Pxojected Dose

The VENTILATION EXHAUST TREATMENT SYSTEM and the WASTE GAS
HOLDUP SYSTEM shall be OPERABLE and appropriate portions of
these systems shall be used to reduce releases of radicactivity
when the projected doses in 31 daye due to gaseous effluent
releases, from each unit, to areas at and beyond the SITE
BOUNDARY (see Figure 3-1) would exceed:

a. 0.2 mrad to air from gamma radiation, or 3/91
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b. 0.4 mrad to air from beta radiation, or
e, 0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

3.3.1 Remedial Action

With radicactive gaseous waste being discharged without
treatment and in excess of the above limits, prepare and submit
to the Commission within 30 days, pursuant to Technical
Specification 6.9.2, a special report that includes the
following information:

a. Identification of any inoperable equipment or
subsystems, and the reason for the inoperability,

Action(s) taken to restore the inoperable equipment to
OPERABLE status, and

Summary description of action(s) taken to prevent a
recurrence. 3/91

3.3.2 SBuxveillance Regquirements

3.3.3.1 Doses due to gaseous releases from each unit to areas
at and beyond the SITE BOUNDARY shall be projected at least once
per 31 days in accordance with the following methodology when
Gaseous Radwaste Treatment Systems are not being fully utilized.

Al
= || x3]
Dy, {TJX

Projected 31 day dose
Cumulative dose for previous three months

Number of days that the cumulative dose occurred
in A above 12/95

3.3.2.2 The installed VENTILATION EXHAUST TREATMENT SYSTEM and
WASTE GAS HOLDUP SYSTEM shall be considered OPERABLE by meeting
Section 3.1 and 3.2 limits.
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Instrumentation

The radiocactive gaseous effluent monitoring instrumentation
channels shown in Table 3-2 shall be OPERABLE with their
Alarm/Trip Setpoints set to ensure that the limits of Section
3.1 are not exceeded. The Alarm/Trip Setpointe of these
channels meeting Section 3.1 sghall be determined and adjusted in
accordance with the methodology and parameters of Section 3.4.4
below.

RBemedial Actlon

a. With a radiocactive gaseous effluent monitoring
instrumentation channel Alarm/Trip Setpoint less
conservative than required by the above specification,
immediately suspend the release of radiocactive gaseous
effluents monitored by the affected channel, or declare
the channel inoperable.

b. With less than the minimum number of radioactive
gaseous effluent monitoring instrumentation channels
OPERABLE take the ACTION shown in Table 3-2. Restore
the inoperable instrumentation to OPERABLE status
within the time specified in the ACTION, or explain in
the next Annual Radicactive Effluent Release Report,
why this inoperability was not corrected within the
time specified. 9/93

Surveillance Requirements

Each radiocactive gaseous effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the
CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION and ANALOG
CHANNEL OPERATIONAL TEST at the frequencies shown in Table 3-3.
3/91
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TABLE 3-2
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
INSTRUMENT MINIMUM APRLICARILITY ACTION
CHANNELS
QPERABLE
1. Unit Vent System
a. DNoble CGas Activity 1 * 40
Monitor - Providing
Alarm (GT-RE-21B)
b. Iodine Sampler (GT-RE-21A) 1 * 43 |
c. Particulate Sampler (GT-RE-21A) 1 * 43 |
d. Flow Rate N.A. * 45
e, Sampler Flow Rate  § * 39
Monitor
2. Containment Purge System
a. Noble Gas Activity Monitor - 41
Providing Alarm and Automatic 1 *
Termination of Release
(GT-RE-22, GT-RE-33)
b. Flow Rate N.B. * 45 |

3. LKRadwaste Building Vent System

a. Noble Gas Activity Monitor - 38,40
Providing Alarm and Automatic 1 *
Termination of Release
(GH-RE-10B)
b. Iodine Sampler (GH-RE-10A) 1 * 43 |
¢. Particulate Sampler (GK-RE-10A) 1 * 43 |
d. Flow Rate N.A. * 45
e. Sampler Flow Rate Monitor 1 * 39

1:/91
. At all times.
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TABLE 3-2 (Continued)
TABLE NOTATIONS
ACTION STATEMENTS

ACTION 38 - With the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, the contents of the tank(s) may
be released to the environment for up to 14 days provided that prior
to initiating the release:

a. At least two independent samples of the tank’s contents are
analyzed, and

b. At least two technically qualified members of the facility
staff independently verify the release rate calculations and
discharge valve lineup.

Otherwise, suspend release of radioactive effluents via this pathway.

ACTION 39 - With the number of channels OPERABLE lesge than required by the
minimum channels OPERABLE requirement, effluent releases via this
pathway may continue for up to 30 days provided the flow rate is
estimated at least once per 4 hours.

ACTION 40 - wWith the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, effluent releases via this
pathway may continue for up to 30 days provided grab samples are taken
at least once per 12 hours and these samples are analyzed for
radiocactivity within 24 hours.

ACTION 41 - With the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, immediately suspend PURGING of
radiocactive effluents via this pathway.

ACTION 43 - With the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, effluent releases via the
affected pathway may continue for up to 30 days provided samples are

continuouely collected with auxiliary sample equipment as required in
Table 3-1.

ACTION 45 - Flow rate for this system shall be based on fan status and
operating curves or actual measurements. 3/91
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K
™
g
w
o
a
.1
A
LY
)
2
st

1. Unit Vent System

a. Noble Gas Activity Monitor- D M R(3) Q(2) *
Providing Alarm {(GT-RE-21)

b. Iodine Sampler w N.A. N.A. N.A. .

¢. Particulate Bampler W N.A. N.A. N.A. -

d. Flow Rate N.A. N.A. R(4) N.A. .

e. Sampler Flow Rate Monitor D N.A, R Q .

2. Containment Furge System

a. Noble Gas Activity Monitor- D 14 R(3) Q1) .
Providing Alarm and Auto-
matic Termination of Re-
lease (GT-RE-22, GT-RE-33)

b. JIodine Sampler W N.A. N.A. N.A. .
¢. Particulate Sampler W N.A. N.A. N.A .
d. Flow Rate N.A. N.A. R(4) N.A. b
e. Sampler Flow Rate Monitor D N.A. R N.A. *

3. Radwaste Building Vent System

a. Noble Gas Activity Monitor- D,P M, P R(3) Q1) .
Providing Alarm and Auto-
matic Termination of
Release (GH-RB-10)

b. 1Iodine Sampler W N.A. N.A. N.A. *
¢. Particulate Sampler W N.A. N.A. N.A. .
d. Flow Rate N.A. N.A. R(4) N.A, »
€. Sampler Flow Rate Monitor D N.A. R N.A. *

3/81
. *At all times.
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TABLE 3-3 (Continued)
TABLE NOTATIONS

(1) The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that automatic

isclation of this pathway and control room alarm annunciation as appropriate
occur if any of the following conditions exists:

a Instrument indicates measured levels above the Alarm/Trip Setpoint
{“solation and alarm), or

b. Circuit failure (alarm only), or
e, Instrument indicates a downscale failure (alarm only) or
d. Instrument controls not set in operate mode (alarm only).
(2) The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that coatrol room

alarm annunciation occurs if any one or combination of the following
conditions exists:

a. Instrument indicates measured levels above the alarm setpoint
b. Circuit failure
e. Instrument indicates a downscale failure
d. Instrument controls not set in operate mode.
(3) The initial CHANNEL CALIBRATION shall be performed using one or more of the

reference (gas or liguid and solid) standards certified by the National
Institute of Standards and Technology (NIST) or using standards that have
been obtained from suppliers that participate in meapurement assurance
activities with NIST. These standards shall permit calibrating the systen
over ite intended range of energy, measurement range, and establish monit.r
response to a solid calibration source. For subsequent CHANNEL CALIBRATION,
NIST traceable standard (gas, liquid or solid) may be used; or a gas, liguid,
or solid source that has been calibrated by relating it to equipment that was

previously (within 30 days) calibrated by the same geometry and type of
source traceable to NIST.

If flow rate is determined by exhaust fan status and fan performance curves,

the following surveillance operations shall be performed at least once per 18
months :

a. The specific vent flows by direct measuremant, or

b.

The differential pressure across the exhaust fan and vent flow
established by the fan's “flow- P* curve, or

The fan motor horsepower measured and vent flow established by the

fan's “flow-horsepower” curve. 3/91
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3.4.3 Airborme Eadiation Monitor Calibration Methodology

The following monitore are associated with gaseous releases

Monitor ID Monditox Deacription Monitox Type
O-GT-RE-21A Plant Unit Vent Particulate, Iodine
O-GH~RE-10A Radwaste Building Effluent Particulate, Iodine
0-GT-RE-21B Plant Unit Vent Wide Range Gas
O-GH-RE-10B RadAwaste Building Effluent Wide Range Cas
O-GT-RE-22 & 33 Containment Purge Exhaust Particulate, Iodine, Gas
O-GT-RE-31 & 32 Containment Atmosphere Particulate, lodine, Gas

3.4.3.1 Rarticulate Detector

Beta particulate is monitored by a 50 mm diameter by 0.25 mm
thick plastic scintillator optically coupled to a 50 mm diameter
photomultiplier tube. This detector shall be calibrated over
ite range of energy and rate capabilities.

For energy range calibration four sources sghall be used. Each
source consists of a filter paper impregnated with a beta
emitting radionuclide. The radionuclides used should be Tc-99,
Ce-137, Cl1-36, and Rh-106. Each source shall be positioned in
the filter paper retaining ring and counted separately. The
count rates for each radionuclide source shall be recorded and
the data plotted on a graph of cpm/uCi versus average beta
energy. This curve represents the detectors response
characteristics over the range of beta energies observed. The
efficiency for setpoint calculations ehall be based on the
efficiency of the detector for Cs-137.

The detector shall be calibrated for its rate capabilities using
a filter paper impregnated with standard activities of Ce-137.
Increasing amounts of a standard Cs-137 eolution shall be
impregnated on a filter paper. The counts per minute for each
Cs-137 standard shall be recorded. A determination of linearity
shall be produced using the counts per minute vs. concentratiocn
data. At least three sources covering approximately %, %, and X
of full scale shall be checked. 5/95

3.4.3.2 lodine Dete

Iodine gas is monitored by absorbing the gas on a charcoal
filter element. The charcoal filter is viewed by an NaI(Tl)
integral line gamma scintillator assembly.
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Because of its short half-life and the difficulty in handling
gaseous iodine, barium sources shall be used for calibration.
The photo peaks of interest are as follows:

a. Ba-133: 356 Kel gamma is 0.69 efficient/disintegration

b. I-131: 364 KeV gamma is 0.82 efficient/disintegration

Therefore, each iodine disintearatizn will produce 0.82/0.69 x
barium disintegrations. Assuming that the detector efficiency
for 356 KeV is the same as for the 364 KeV, the sensitivity feor
I-131 equals 1.19 x Ba-133 (counts/min) uCi. The standard
sources shall be constructed by impregnating a standard Ba-133
solution into the charcoal filter element. The geometry shall
simulate the iodine retention on the first surface of the
charcoal. Sources shall be prepared to cover approximately %, %
and ¥ of full scale. The barium counts per minute for each
standard shall be adjusted to iodine counts per minute as
described above. A determination of linearity shall be produced
using the corrected counts per minute vs. concentration data.
5/95

3.4.3.3 Gas Detector

The gas detectors associated with monitors O-GT-RE-22 & 33,
O-GT-RE-31 & 32 and the low-range detectors of monitors
O-GT-RE-21B and O-GH-RE-10B are a plastic scintillator identical
to the particulate detector. The mid-range and high-range

detectors of monitors O-GT-RE-21B and O-GH-RE-10B are cadmium
telluride, solid state sensors.
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Sources for all gas detectors shall be produced by evacuating
the sample chamber with a vacuum pump. The sample chamber then
shall be backfilled to the desired pressure with a source of
standard Xe-133. The source is then counted and the counts per
minute recorded. A determination of linearity shall be produced
using the counts per minute ve. concentration data. Sources
shall be prepared to cover approximately ¥, % and ¥ of full
scale for the detectors associated with monitors O-GT-RE-22 and
33, O-GI-RE-31 and 32 and the low-range detectors of monitors
O~GT-RE-21B and O-GH-RE-10B. Sources stall be prepared for the
mid/high range detector to cover two po.nte on the mid-range
scale. For ALARA purposes, response fo:r the high-range scale
shall be ext>apolated using the data from the mid-range

calibration. 5/95
Aixborne Monitox Setpoints
1 Total Body Dose Rate Setpoint Calculations

The limit of the total body dose rate is 500 mrem/yr at the
unrestricted area boundary. The monitor alarm/trip setpoint
based on total body dose will be calculated as follows:

S, S (SFXxAF)xD, xR,
Where:

Stp = The monitors alarm/trip setpoint based on the
total body dose rate. (pCi/ec)

If the monitor setpoint units needed are (uCi/sec), multiply

(uCi/ec) calculated setpoint by the waste gas stream flow rate
(cc/mec) .

12/95
Dtp = Limit of 500 mrem/yr total body, conservatively
interpreted as a continuous release over a one year
period.
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SF = Normally will be set to 0.85. This number is
chosen since the gaseous monitors are set using Xe-133
energy level. Xe-133 comprises 85% of total noble
gaseous activity expected. (See USAR Table 11.1-1).
If necessary the 0.85 can be fur:her modified to
compensate for statistical fluctuatione and errors of
measurement .

AF = Allocation factor for each release so that
simultanecus releases can be made without exceeding the
limit. Normally AF is calculated as follows:

AP = X
TF

= Release flow rate of the release point under
consideration.

TF = Total flow rate of all release points including
release under consideration.

R = monitor response per mrem/yr to the total body,
determined according to:

R,

-{ X/Qril(i Q,]

¢ = The monitor response to the gaseous effluent noble
gas (uCi/cc) corresponding to grab sample radionuclide
concentrations.

(YT@) = The highest calculated annual average

atmospheric dispersion (sec/m3) at the restricted area
boundary.

Ki = The total body dose factor due to gamma emissions
from isotope i (mrem/yr per uCi/m3) from Table A.1-2.
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Qi = Rate of release of noble gas radionuclide i

(uCi/sec) (concentration of radionuclide i x release
flow rate)

Bkin Dose Rate Calculation

The limit of the skin dose rate is 3000 mrem/yr at the

restricted area boundary. The monitor alarm/trip eetpoint is
calculated as follows:

Where:

S, < (SFxAF)xD, xR,

Sg = The monitors alarm/trip setpoint based on the
skin dose rate. (uCi/cc)

If the monitor setpoint units needed are (uCi/sec), multiply the
uCi/ec), calculated setpoint by the waste gas stream flow rate

NOTE

(cc/mec) .
12/85
Dg = Limit of 3000 mrem/yr to the skin of the body,
conservatively interpreted as a continuous release over
a one year period.
Rg = Monitor responee per mrem/yr to the skin of the
body .
R, = £
(X/Q)Z(Li . "lMi)Qi)
i
Where:

Ly = 8kin dose factor due to beta emissions from
isotope i (mrem/yr per uCi/m3) from Table A.1-2.

1.1 = Conversion factor to mrem ekin dose per mrad air
dose.
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Mj = Air dose factor due to gamma emissions from
isotope i (mrad/yr per uCi/m3) from Table A.1-2.

The factors SF, AF, c, X/Q) and Qj are as defined in Section
3.4.4.1,

The results of equations from Sections 3.4.4.1 and 3.4.4.2 are
compared to determine the smaller setpoint. The actual monitor
setpoint is the lower of the two values.

A pre-release isotopic analyeis is performed for batch releases
from Waste Gas Decay Tanks and Containment Building purges to
determine the identity and quantity of the principal
radionuclides. The appropriate alarm/trip setpoint (s) are
adjusted accordingly to ensure that the limite of 3.1 are not
exceeded.

3.4.4.3 Alext Alazm Setpoint Calculations

The Noble Gas Alert Alarm for the Plant Unit Vent (O-GT-RE-21)
and Radwaste Building Exhaust Monitor (0O-GH-RE-10), is set to
alert operators to that average concentration which if
maintained for a full year would result in the 10 CFR 50,
Appendix I Annual Dose Guidelines being reached. Ssaction 3.2.1
limits the annual dose due to noble gases to < 10 mrads for
gamma radiation and g 20 mrads for beta radiation. Section
3.2.2 limits the annual dose to a MEMBER OF THE PUBLIC from
Iodine-131, Iodine-133, tritium and all radionuclides in
particulate form with half-lives greater than 8 days in gaseous
effluents to < 15 mrem to any organ. These two sections contain
the annual dose limits due to gaseous releases found in 10 CFR
50, Appendix I.

3.4.4.3.1 Noble Gas Alerxt Alazm Setpoint Calculation

The alert alarm setpoint ie the lesser of
S, (SF x AF) x Dy x Ry

Sp <« (SF x AF) x DB x RP

S, = Monitor setpoint based on gamma radiation.
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Dy = Limit of 10 mrad/yr conservatively interpreted as
a continuous release over a one year period.

R, = Monitor response per mrad/yr determined according
to:

R

Y

. C
( o )
.\()Tu)g_wt xo.}I

Mj = Gamma air dose iactor (mrad/yr per uCi/m3).
See Table A.1-2.

Sp = Monitor setpoint based on beta radiation.

Dg = Limit of 20 mrad/yr conservatively interpreted as
a continuous release over a one year period.

Rg = Monitor response per mrad/yr determined according
£os

Ry

" <
(o Ay

N = Beta air dose factor (mrad/yr per uCi/m3).
See Table A.1-2.

A semi-fixed alert alarm setpoint for the Plant Unit Vent
Monitor (O-GT-RE-21) and Radwaste Building Vent. Monitor
(O-GH-RE-10) is calculated using the following:

(

! (10 mrad / yr )(85)AF)
‘\((X,Q)ZE)&M,xQ)l

Setpoint (uCi/cc) =

P{ = Fractional value of isotope expected, C;/Cps
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Ci = Concentration in puCi/cc of isotope.
Cr = Total Gaseous Activity from USAR Table 11.1-1

AF = Either unit vent flow or Radwaste Building vent
[low divided by the combined flow of the unit vent and
Radwaste Building vert,

Q = Vent flow rate in cc/sec.

Isotopes used and P; values are as follows:

ISOTOPE Bj
Kr-85M .018
Kr-87 .010
Kr-88 .033
Xe-133M .017
Xe-133 .851
Xe-135 .051

Should this semi-fixed alert alarm cause a continuous alarm
condition, then actual setpoints will be calculated.

3".4.‘

Particulate And Iodipe Alazm Setpoints

Setpoints for the gaseous effluent particulate and iodine
channels are set using Cs-137 MPC for particulates and I-131 MPC
for iodines. The following is the czlculation used:

Where:

- F
Setpoint (uCi/cc) = (M:g'XA/FQ )

MPC; = 5 x 107'° uCi/cc for Cs-137

= 1 x 10 uci/cc for 1-131
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AF = as defined previously
SF = .0625 for I1-131 +

= ,9375 for Cs-137 +

*derived from ratio of isotope activity (either I-131
or Ce-137) to sum of activity of Cs-137 and I-131 found
in USAR Table 11.1-1 for reactor coclant

Q = Vent flow in M3/sec

This will provide the hi alarm setpoint. The alert alarm
setpoint is 10% of the hi alarm setpoint.
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RIGURE 3.3
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Total Doge

The annual (Calendar year) dose or dose commitment to any MEMBER
OF THE PUBLIC due to releases of radiocactivity and to radiation
from uranium fuel cycle sources shall be limited to lese than or
equal to 25 mrems to the whole body or any organ, except the
thyroid, which shall be limited to less than or equal to 75
mrems.

Remedial Action

With the calculated doses from the release of radiocactive
materialse in liquid or gaseous effluents exceeding twice the
limits of Section 2.2a, 2.2b, 3.2.1a, 3.2.1b, 3.2.2.a and 3.2.2b
calculation chould be made including direct radiation
contributions from the units and from outside storage tanks to
determine whether the above limits of Section 4.0 above has been
exceeded. If such is the case, prepare and submit to the
Commission within 30 days, pursuant to Technical Specification
6.9.2, a special report that defines the corrective action to be
taken to reduce subsequent releases to prevent recurrence of
exceeding the above limits. This special report, as defined in
10 CFR 20.405c, shall include an analysis that estimates the
radiation exposure (dose) to a MEMBER OF TEE PUBLIC from uranium
fuel cycle sources, including all effluent pathways and direct
radiation, for the calendar year that includes the release (s)
covered by this report. It shall alsoc describe levels of
radiation and concentrations of radicactive material involved,
and the cause of the exposure levels or concentrations. If the
estimated dose (s) exceede the above limits, and if the release
condition resulting in violation of 40 CFR Part 190 has not
already been corrected, the special report shall include a
request for a variance in accordance with the provisions of 40
CFR Part 190. Submittal of the report is considered a timely
request, and a variance is granted until staff action on the
request is complete. 3/91
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Surveillance Requiremants

4.2.1 Cumulative dose contributions from liquid and gaseous effluents

4.2.2

5.1

shall be determined in accordance with the methodology of
Sections 2.2 and 3.2 at least once per 31 days when the release
of radiocactive materials in liquid or gaseous effluents exceed
twice the limits of Section 2.2a, 2.2b, 3.2.l1a, 3.2.1b, 3.2.2a
and 3.2.2b. Otherwise, no further evaluation is required.3/91

Cumulative dose contribution from direct radiation from the
reactor unit and from Radwaste storage tanks shall be determined
utilizing the results of routine plane perimeter surveys, TLD
data or a combination of both, when necessary. This requirement
is applicable only under conditions set forth in the remedial
action above.

Radiological Environmental Monitoxring Program

This section describes the Radiological Environmental Monitoring
Prooram specified in Section 6.8.4 F of the Wolf Creek Technical
Specifications.

Monitoring Program

Table 5-1 provides a schedule which describes the pathways,
specific locations, sample collection frequencies, and analyses
to be performed to implement the Radiological Environmental
Monitoring Program.

Figures 5.1 through 5.5 contain maps depicting sampling
locations in relation to the WCGE site., Table 5-2 lists
distancee and directions to these locations from the WCGS site.

Table 5-3 lists required detection capabil.ties for the analy es
performed. 3/91
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Land Use Census

A Land Use Censue shall be conducted annually during the growing
season to identify the nearest (1) milk animal, (2) residence,
and (3) garden of greater than 500 squaras feet producing
broadleaf vegetation* in each of the 16 meteorological sections
within five miles of the WCGS site. Methods shall be used in
conducting the census that pruvides the best results, such as
dour -to-door surveys, telephone surveys, consulting the U.S.D.A
office in Burlington, inspection of aerial photographs of the
area, or reviewing leasing records for area farms and
residences. 3/91

If a location(s) is identified which yields a calculated dose or
dose commitment (via the same exposure pathway) 20% greater thau
at a location from which samples are currently being obtained,
the new location(s) shall be addec to the Radiological
Environmental Monitoring ¥rogecm ritiin 30 days as described in
Table 5-1, Note (1). %he indicator e:mpling location(s) having
the lowest calculated dose or dose comnmitment may then be
deleted from the monitoring program. The revision to Table 5-1
and the corresponding Figure(g) as a result of such
substitutions shall be documented in accordance with Section
6.14 of the Wolf Creek Technical Specifications.

The results of e Land Use Census shall be included in the

Annual Radiclogical Environmental Operating Report described in
Section 7.1.

Interlaboratory Comparison Program

The analysis laboratory contracted to analyze samples from the

Radiological Environmental Monitoring Program participates in

the EPA Laboratory Intercomparison Program or similar program.
12/95

*Broad leaf vegetation sampling of available vegetution may be
performed at the site boundary in each of two different
direction sectors with the highest predicted D/Qs in lieu of the
garden census. Specifications for broad leaf vegetation
sampling in Table 5-1, Part 4.c. shall be followed, including
analysis of control samples. 3/91




Revision: 0 OFFSITE DOSE CALCULATION MANUAL AP 07B-003

Reference Use Page 75 of 188

ATTACHMENT A
(Page 71 of 184)
OFFSITE DOSE CALCULATION MANUAL

A summary of intercomparison results shall be included in the
Annual Radiological Environmental Operating Report described in
Section 7.1.

Reporting Requirements
Annual Radioclogical Environmental Operatinc Report

To meet the requirements of Wolf Creek Technical Specification
€.9.1.6, the Annual Radiological Environmental Operating Report
covering the previous year of operation shall be gubmitted to
the NRC by May 1 of each year. The content of this report is
described in Section 7.1. 11/94

Special Reports

A special report shall be prepared and submitted to the NRC
within 30 days if levels of radioactivity as a result of plant
effluents detected in an environmental medium at a specified
location exceed the reporting levels of Table 5-4 when averaged
over any c-lendar quarter. The special report shall identify
the cause(s) for exceeding the limit(s) and define the
corrective actions to be taken to reduce radicactive effluents
80 that the potential annual dose* to a member of the public is
less than the calendar year limits of Wolf Creek Technical
Specification 6.8.4.e. When one or more of the radionuclides in
Table 5-4 is detected in the sampling medium, this report shall
be submitted if:

Concentxation (1) + Concentraticon (2) +..>1.0

Reporting Level (1) Reporting Level (2)

When radionuclides other than those in Table $-4 are detected
and are the result of plant effluents, this report shall be
submitted if the potential annual dose* to a member of the
public from all radionuclidee is equal to or greater than the
calendar year limits of Technical Specification 6.8.4.e.

*The methodology and parameters used to estimate the potential
annual dose to a member of the public shall be indicated in this
report. 3/91
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Kxposure Pathway/
Sample Type

1. AIRBORNE

Radiciodine and
Particulates

2. DIRECT
RADIATION (4)

ATTACHMENT A
(Page 72 of 184)
OFFSITE DOSE TALCULATION MANUAL

TARZE 5-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Bumbex of Samples and Sample Collection
Sample locations (1) Frequency

FIGURES 5.1 & 5.5

Samples from five locations Continuous sampler
operation with
eample collection
weekly, or more fre-
quently if required
by dust loading

Samples from locations near

the site boundary in three

sectors having the highest

calculated annual average

D/Q (locations 2,3 & 37 on

Figure 5.1);

Sample from the vicinity of
a community having the
highest calculated annual
average D/Q(Location 32 on
Figure 5.1, New Strawn);

Sample from a control
location 10-20 miles die-
tant in a low D/Q sector
{(Location 40 on Figure
5.5). (11)

FIGURES 5.2 AND 5.5

40 routine menitoring sta- Quarterly
tiong with two or more

dosimeters measuring dose
continuously, placed as

follows:

An inner ring of stations,
one ‘n each metecrological
sector 0-3 mile range from
the site (Locations 1,7-
$,11-13, 18, 26, 27, 29-131,
37, & 38 on Figure 5.2).

Iype and Freguency
of Analyais

Analyze radioiodine
canister weekly for
I-131

Analyze particulate
filter weekly for
gross beta activity
(2); perform quar-
terly gamma isotopic
analyeis (3)compo-
site (by locatiom).

Gamma dose quarterly

11/94
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TABLE 5-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Expoaure Pathway/ Number of Samples and Sample Collection

Sample _Type

DIRECT RADIATION
(4) (CONTINUED)

3. WATERBORNE

Surface

Ground

Sample Locations (1) Frequency

An outer ring of stations,
one in each meteorological
sector in the 3 to 5 mile
range from the site (Loca-
tions 4-6, 15-17, 19-285,
and 33-36 on Figure 5.2).
Five sectors [A,B,D,G & L!
contain an additional sta-
tion (Locations 2,3,10, 14
and 28)

The balance of the stations
to be placed in special
interest areas such as
population centers (Loca-
tione 23 and 32), nearby
residences (many locations
are near a residence),
schools (Location 23), and
in one or two areas to
serve as control stations
10-20 miles distant from
the site (Locations 39 and
40 on Figure 5.5) (11)

PIGURE 5.3

One sample upstream (5) Monthly grab sample
(Location MUSH on Figure

§.3) and one sample down-

stream (Location DC on

Figure 5.3)

Samples from one or two Quarterly
sourceg only if likely to
be affected

Indicator samples at loca-
tions hydrologically down-
gradient of the site (Loca-
tions C-10, C-49 and D-65
on Figure 5.3); control
sample at a location hydro-
logically upgradient of the
site (Location B-12 on
Figure 5.3) (6)

Iype and Freguency
of Analysis

11/54

Monthly gamma isc-
topic analveis (3)
and composite for
tritium analysis
quarterly.

Quarterly gamma
isotopic analysis
(3) and tritium
analyeis.
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TABLE 5-1 (Continued)

AL 2120 gDV WNI

Exposure Pathway/ Numbex of Samples and Sample Collection
Samnple Type Sample Locations (1) Erequency
3. WATERBORNE Sample of municipal water Monthly composite
(CONT. ) supply at an indicator (7)
Drinking location downstream of the

site (Location LW-40 on
Figure 5.5); control sample
from location upstream of
the site (Location BW-15 on
Figure 5.3)
Shoreline Sediment One sample from the vic-
inity of Wolf Creek Cooling
Lake discharge cove (Loca-
ticn DC on Figure 5.3);
contrr sample from John
Redm "¢ wspervoir,

Semiannually

4. INGESTION FIGURES 5.4 AND 5.5

Milk Samples from milking Semimonthly while
animals at three indicator animale are on
locaticne within 5 miles of pasture (April to
the site having the highest November); wmonthly
dose potential (currently at other times
there are no locations pro- (Decewmber-March) (9)
ducing milk for human con-
sumption within 5 miles of
the site) ;one sample from a
control location greater
than 10 miles from the site
(Location $-3 on Figure
5§.5). (11)

Fish Indicator samples of 1 to 3 Semiannually

recreationally important
species from Wolf Creek
Cooling Lake (several samp-
ling areas indicated in
Figure 5.4); control sam-
ples of similar species
from John Redmond Reservoir
Spillway (indicated on
Figure 5.4).

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

ivpe and Freguency
of Analysia

Monthly gamma ieo-~
topic analysis (3)
and gross beta
analysis of compo-
gite sample.
Quarterly tritium
analysie of
composites (8).

Semiannual gamma
isotopic analysis
(3)

11/%4

Gamma isotopic
analysis (3) and I-
131 analysis of each
sample.

Camma isotopic
analysis (3) on
edible portions
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Exposure Pathway/
Sample Type

4. INGESTION
(CONT.)
Food Products

Food Products
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TABLE 5-1 (Comtinued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples and
Sample locaticns (1)

Samples of availasle
broadleaf vegetation from
two indicator locitions
with highest calculated
annual average D/Q (Loca-
tions R-1 and G-1 and
alternate Location C-1 on
Figure 5.4); sample of
similar broadleaf vegeta-
tion from a control loca-
tion greater than 10 miles
from the site in a low D/Q
gection (Location S-4 on
Figure 5.5).(11)

Sample of cr~Hs irrigated
with water from the Neosho
River down-stream of the
Neosho River-Wolf Creek
confluence (locations will
vary from year tc year,
e.g., Location NR-D1 & NR-
D2 on Pigure 5.5).

Sample Collection
Frequency

Monthly when
available (9)

At time of harvest
(10)

Iype and Preguency
of Analysia

Gamma isgotopic
analyais (3) on
edible portions.

12/98

Gamma isotopic
analysie (3) on
edible portionas
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TABLE 5-1 (Continued)
TABLE NOTATIONS

Deviations are permitted from the required sampling schedule if
specimens are unobtainable due to hazardous conditions, seasonal
unavailability, malfunction of automatic sampling equipment, and other
legitimate reasons. If specimens are unobtainable due to sampling
equipment malfunction, every effort shall be made to complete
corrective action pricr to the end of the next sampling period. All
deviations from the sampling schedule shall be documented in the
Annual Radiological Environmental Operating Report described in
Section 7.1.

It is recognized that, at times, it may not be possible or practicable
to continue to obtain samples of the media of choice at the most
desired location or time. 1In these inetances, suitable specific
alternative media and locations may be chosen for the particular
pathway in question and appropriate substitutions made within 30 days.
Revisions to this Table and to the corresponding Figure(s) as a result
of such substitutions shall be documented in accordance with Section
6.14 of Wolf Creek Technical Specifications. This documentation shall
provide information identifying the cause of the unavailability of
samples for that pathway and justifying the selection of the new
location(e) for obtaining samples.

Airborne particulate sample filters shall be analyzed for gross beta
radioactivity 24 hours or more after sampling to allow for RN-220 and
Rn-222 daughter decay. If gross beta activity in air particulate
samples are greater than 10 times the yearly mean of control samples,
gamma isotopic analysis shall be performed on the individual samples.

Gamma isotopic analysis means the identification and quantification of
gamma-emitting radionuclides that may be attributable to the effluents
from the facility.

One or more instruments, such as a pressurized ion chamber, for
measuring and recording dose rate continuously may be used in place
of, or in addition to, integrating dosimeters. For the purposes of
this table, a thermoluminescent dosimeter (TLD) is considered to be
one phosphor; two or more phosphors in a packet are considered as two
or more dosimeters. Film badges shail not be used as dosimeters for
measuring direct radiation. The 40 stations are not an absolute
number. The number of direct radiation monitoring stations may be
reduced according to geographical limitations, e.g., some sectors are
over water so that the number of dosimeters may be reduced
accordingly. The frequency or analysis or readout for the TLD system
depends upon the characteristics of the specific system used and is
selected to obtain optimum dose informerion with minimal fading. 3/91
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(6)

(7)

(8)

(9)

(10)
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TABLE 5-1 (Continued)
TABLE NOTATIONS

The “upstream” sample is taken at a distance beyond significant
influence of the discharge.

Ground water samples shall be taken when this source is tapped for
drinking or irrigation purposes in areas where the hydraulic gradient
or recharge properties are suitable for contamination.

A composite sample is one in which the quantity (aliquot) of ligquid
sampled 1s consistent over the sampling period and in which the method
of sampling employed results in a specimen that is representative of
the liquid concentrate. In this program, composite sample aliguotc
shall be collected at time intervals that are very short (e.g., every
to assure obtaining a representative sample.

1f the dose calculated for consumption of water (using ODCM
methodology and parameters) exceeds one millirem per year, composite
sampling at the indicator location shall be performed every two weeks
and I-131 analysie shall be performed on the composite samples.

Milk 2ad broadleaf vegetation samples are often temporarily, but not
perma.ently, unavailable at the scheduled sample collection times.
Alternate sampling locations may therefore be listed in the Table and
used at these times to provide continued monitoring of these pathways.
If samples are considered permanently unavailable at a location,
another location will be selected (if available) as described in Note
(1).

If harvest occurs more than cnce a year, sampling shall be performed
during each discrete harvest. If ha)vest occurs continuously,
sampling shall be monthly. Attention shall be paid to including
samples of tuberous and root food products.

The purpose of this sample is to obtain background information. If it
is not practical to establish control locations in accordance with the
distance and wind direction criteria, other sites that provide valid
background data may be substituted. 3/91
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- TABLE 5-2
hJ SAMPLING LOCATION NUMBERS, DISTANCES (miles) AND DIRECTIONS
A ;
e Location Distance/
a Numbex Rirection
2 2.7/N
3 3.0/NNE
32 3.2/WNW
27 2.1/NNW
40 >15.0/WNW
TLD

Location QRistance/ Location DRistance/ Location Diastance/ Location Listance/
Numbex Rirxaection Number Rirxecticn Number Rixection Numbex Dixection

1 1.4/N 11 1.6/E 21 3.8/8 31 3.0/ANW

2 2.7/N 12 1.8/ESE 22 4.1/88W 32 3.2/WNW

3 3.0/NNE 13 1.5/8E 23 4.5/8W 33 3.7/WNW

4 4.0/NNE 14 2.6/8E 24 4.1/W8W 34 4.0/NW

Y 4.0/NE 15 4.5/ESE 25 3.6/w 35 4.6 /NNW

I 4 .4/ENE 16 4.2/E 2€ 2.6/W8W 36 4.2/N

7 1.9/NE 17 3.6/8E 27 2.1/8w 37 2.1/NNW

i 1.6 /NNE 18 3.0/88E 28 2.8/8W 38 1.2/NW |

9 2.0/ENE 19 4.0/888 29 2.6/58W 39 13.0/N

10 2.4/ENE 20 3.3/8 30 2.2/W 40 >15.0/WNW

Groundwatex Rrinking Hater Surface Watex

B-12 2.2/NNE BW-15 3.9/8W MUSH 3.6/W

c-10 2.8/w LW-40 >10/8SE DeC 0.6 /WNW

C-49 2.9/8W

D-65% 3.9/8

Milk & Food

Bxoducts

Cc-1 2.6/NE R-1 2.1/NNW

G-1 1.6/8SE §-3 >15,0/WNW |
S-4 »>15.0/WNW

Eish Shoreline Sediments Irxxigated Crops

WCCL DC 0.6/WNW NR-D1 9.2/8 |

JRR 4/w JRR 4/W NR-D2 >10/8

12/98




Revision: 0 OFFSITE DOSE CALCULATION MANUAL AP 07B-003

Qe Z 120 Q3YWI

Reference Use Page 83 of 188

ATTACHMENT A
(Page 79 of 184)
OFFSITE DOSE CALCULATION MANUAL
TABLE 5-3
DETECTION CAPABILITIES POR ENVIRONMENTAL SAMPLE ANALYSIS 'V
Lower Limit of Detectiom (LLD) “*¥

AIRBORNE SEDIMENT
PARTICULATRE FOOD (pCi/kg,
WATER OR GAS FISH MILK PRODUCTS dry)
ANALYSIS (pci/l) (pci/m') (pCi/kg,wet) (pCi/l) (pCi/kg,
wet)
Gross Beta o 0.01
H-3 2000(4)
Mn-54 18 130
Fe-59 30 260
Co-58,60 15 130
Zn-65% 30 260
Z2r-Nb-9% 18
I1-131 1(5) 0.07 1 60
Cs~134 15 .05 130 1s €0 150
Ca-137 18 0.086 150 18 80 180
Ba-La-140 15 15

s/sf
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TABLE 5-3 (Continued)
TABLE NOTATIONS

This list doee not mean that only these nuclides are to be considered.
Other peaks that are identifiable, together with those of the above
nuclides, shall also be analyzed and reported in the Anrual
Radiolngical Environmental Operating Report described in Section 7.1.

Required detection capabilities for thermoluminescent dosimeters used
for environmental measurements shall be in accordance with the
recommendations of Regulatory Guide 4.13, Revision 1, 1977.

The LLD ie defined, as the smallest concentration of radiocactive
material in a sample that will yield a net count, above system
background, that will be detected with 95% probability with only 5%

probability of falsely concluding that a blank observation represents
a “real” signal.

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

4.66s,
EV222Y exp(-A A1)

LLD =

Where:

LLD = the “a priori” lower limit of detection (picoCuries
per unit mass or volume),

Sy = the standard deviation of the background counting
rate or of the counting rate of a blank sample as
appropriate (counts per minute),

E = the counting efficiency (counts per disintegration),

v = the sample size (units of mass or volume),

2 22 = the number of disintegratione per minute per
picoCurie,

Y = the fractional radiochemical yield, when applicable,

A = the radioactive decay constant for the particular
radionuclide (s~1), and
3/91
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TABLE 5-3 (Continued)
TABLE NOTATIONS

At = the elapsed time between sample collection, or end
of the sample collection period, and time of counting(s).

Typical values of E, V, Y, and At should be used in the calculaticn.

It should be recognized that the LLD is defined as an a priori (befcre
the fact) limit representing the capability ot a measurement system
and not as an a postexiori (after the fact) limit for a particular
measurement.. Analyses shall be performed in such a manner that the
stated LLDs will be achieved under routine conditions. Occasionally
background fluctuations, unavoidable small sample sizes, the presence
of interfering nuclides, or other uncontrollable circumstances may
render these LLDs unachievable. 1In such cases, the contributing
factors shall be identified and described in the Annual Radiological
Environmental Operating Report described in Section 7.1.

LLD for drinking water samples. If no drinking water pathway exists,
a value of 3000 pCi/liter may be used.

LLD for drinking water samples. If no drinking water pathway exists,
the LLD of gamma isotopic analysis may be used. 3/91
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TABLE S5-4
REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

H
F |
D
0
m
o
o
N
\
N
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T

AIRBORNE FOOD
WATER PARTICUI.ATE OR FISH MILK PRODUCTS
(pci/1) GAS (pCi/m’) (pCi/kg, wet) (pCi/1) (pCi/kg, wet)
20,000
1,000 30,000
400 10,000
1,000 30,000
300 10,000
300
400
I-131 2 0.9 3 100
Ce-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba-La-140 200 300

*For drinking water samples. This is 40 CFR Part 141 value. 1I1f no drinking water
pathway exists, a value of 30,000 pCi/l may be used. 3/91
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FIGURE 5.3

GROUND WATER

WATERBORNE PATHWAY SAMPLING LOCATIONS
@® = DRINKING WATER A .

SURFACE WATER
SHORELINE SEDIMENT
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FIGURE 5.5
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DISTANT SAMPLING LOCATIONS
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MILK ® = BROADLEAF VEGETATION
IRRIGATED CROPS

AIRBORNE PARTICULATE & RADIOIODINE
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Bases

The bases contained on the succeeding pages summarizee the

general requirements of Section 2.0, 3.0, 4.0 and 5.0 of the
ODCM.

Section 2.0 Liquid Effluents
Section 2.1 Concentration

This section is provided to ensure that the concentration of
radiocactive materials released in liquid waste effluents to
UNRESTRICTED AREAS will be less than the concentration levels
specified in 10 CFR Part 20, Appendix B, Table 1I, Column 2.
This limitation provides additional assurance that the levels of
radicactive materials in bodies of water in UNRESTRICTED AREAS
wiil result in exposures within: (1) the Section II. A design
wbjnctive of Appendix I, 10 CFR Part 50, to a MEMBER OF THE
PUBL1C, and (2) the limits of 10 CFR Part 20.106(e) to the
population. The concentration limit for dissolved or entrained
noble gases are based upon the assumption that Xe-135 is the
controlling radioisotope and its MPC in air (submersion) was
converted to an equivalent concentration in water ueing the
methods described in International Commission on Radioclogical
Protection (ICRP) Publication 2.

The required detection capabilities for radiocactive materials in
liquid waste samples are tabulated in terms of the lower limits
of detection (LLDs). Detailed discussion of the LLD, and other
detection limite can be found in HASL Procedures Manual, HASL-
300 (revised annually), Currie, L.A., "Limits for Qualitative
Detection and Quantitative Determination - Application to
Radiochemistry,” Anal. Chem. 40, 586-93 (1968), and Hartwell,
J.K., “"Detection Limits for Radiocanalytical Counting Techniques,
“Atlantic Richfield Hanford Company Report ARH-SA-215 (June
1978) . 3/81
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Section 2.2 Dosa

This section is provided to implement the requirements of
Section II.A, III.A and IV.A of Appendix I, 10 CFR Part 50. The
remedial action implements the guides set forth in Section II.A
of Appendix I and provides the required operating flexibility
and at the same time implement the guides set forth in Section
IV.A of Appendix I to assure tnat the releases of radiocactive
material in liquid effluents to UNRESTRICTED AREAS will be kept
“as low as is reasonably achievable.” Also, for fresh water
sites with drinking water supplies that can be potentially
affected by plant operations, there is reasonable assurance that
the operation of the facility will not result in radionuclide
concentrations in the finished drinking water that are in excess
of the requirements of 40 CFR Part 141. The dose calculation
methodeclogy and parameters in the ODCM implement the
requirements in Section III.A of Appendix I which specify that
conformance with the guides of Appendix I be shown by
calculational procedures based on models and data, such that the
actual exposure of a MEMBER OF THE PUBLIC through appropriate
pathways is unlikely to be substantially underestimated. The
equations specified in the ODCM for calculating the doses due to
the actual release rates of radicactive materials in liquid
effluents are consistent with the methodology provided in
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, “Revision
1, October 1977 and Regulatory Guide 1,113, “Estimating Aquatic
Dispersion of Effluents from Accidental and Routine Reactor
Releases for the Purpose of Implementing Appendix I,” April
1977. 3/91
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Saction 2.3 Liguid Radwaste Treatment System

The OPERABILITY of the Liquid Radwaste Treatment Systems ensures
that this system will be available for use whenever liquid
effluents require treatment prior to release to the environment.
The requirement that the appropriate portions of this system be
used when specified provides assurance that the releases of
itadiocactive materials in liquid effluents will be kept “as low as
is reasonably achieveable.” This seccion implements the
requirements of 10 CFR Part 50.36a, General Design Criterion 60
of Appendix A to 10 CFR Part 50 and design objective given in
Section IT.D of Appendix I to 10 CFR Part S0. The specified
limits governing the use of appropriate portions of the Liquid
Radwaste Treatment System were specified as a suitable fraction
of the dose design objective set forth in Section II1.A of
Appendix I, 10 CFR Part 50, for liquid effluents.

Section 2.4 Radicactive Liguid Effluent Monitoring
Instrumantation

The radioactive liquid effluent instrumentation ie provided to
monitor and control, as applicable, the releases of radioactive
materiale in liquid effluents during actual or potential
releases of liquid effluents. The Alarm/Trip Setpoints for
these instruments shall be calculated and adjusted in accordance
with the methodology and parametere in the ODCM to ensure that
the alarm/trip will occur prior to exceeding the limits of 10
CFR Part 20. The OPERABILITY and use of this instrumentation is
consistent with the requirements of General Design Criteria 60,
63, and 64 of Appendix A to 10 CFR Part 50. 3/81
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Section 3.0 Gaseour Effluents
Bection 3.1 Dose Rate

This section ie provided to ensure that the dose at any time at
and beyond the SITE BOUNDARY from gaseous effluents from all
units on the site will be within the annual dose limits of 10
CFR Part 20 to UNRESTRICTED AREAS. The annual dose limits are '
the doses associated with the concentrations of 10 CFR Part 20,
Appendix B, Table II, Column 1. These limits provide reasonable
assurance that radicactive material discharged in gaseous
effluents will not result in the exposure of a MEMBER OF THE
PUBLIC in an UNRESTRICTED AREA, either within or outside the
SITE BOUNDARY, to annual average concentrations exceeding the
limite speclfied in Appendix B, Table II of 10 CFR Pari 20 (10
CFR 20.106(b)). For MEMBERS OF THE PUBLIC who may at times be
within the SITE BOUNDARY, the occupancy of that MEMBER OF THE
PUBLIC will usually be sufficiently low to compensate for any
increase in the atmospheric diffusion factor above that for the
SITE BOUNDARY. The specified release rate limits restrict, at
all times, the corresponding gamma and beta dose rates above
background to a MEMBER OF THE PUBLIC at or beyond the SITE
BOUNDARY to less than or equal to 500 mrems/year to the whole
body or to less than or equal to 3000 mrems/year to the skin.
These release rate limits also restrict, at all times the
corresponding thyroid dose rate above background to a child via
the innalation pathway to less than or equal to 1500 mrems/year.

The required detection capabilities for radioactive materials in
gaseous waste samples are tabulated in terms of the lower limits
of detection (LLDs). Detailed discussion of the LLD, and other
detection limits can be found in HASL Procedures Manual,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>