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1.0 INTRODUCTION

This report is being submitted in accordance with the requirements of
Kewaunee Technical Specifications, Section 6.9.b.2. It includes data
from all effluent releases made from January 1 - June 30, 1993. The
report contains summaries of the gaseous and liguid releases made to
the environment including the quantity, characterization, time
duration and calculated radiation dose at the site boundary resulting
from these releases. The report also includes a summation of solid
waste disposal, revisions to the Process Control Program and the
Offsite Dose Calculation Manual, and addresses the cumulative
meteorological data.

1.1 Technical Specification Limits

Specifications are set to insure that offsite doses are maintained as
low as reasonably achievable while still allowing for pract1ca1 and
dependable operation of the Kewaunee Plant.

The Kewaunee Offsite Dose Calculation Manual (ODCM) is used in
conjunction with Section 7/8 of the Technical Spec1f1catlons. The
ODCM describes the methodology and parameters used in:

1. The calculation of radioactive liguid and gaseous
effluent monitoring instrumentation alarm/trip
setpoints.

‘2. The calculation of radioactive llguld and gaseous
concentrations, dose rates and cumulative quarterly and
annual doses. The ODCM methodology is acceptable for
use in demonstrating compliance with 10 CFR 20.106;

10 CFR 50, Appendix I; and 40 CFR 190.
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2.0 GASEQUS EFFLUENTS

2.1 Lower Limits of Detection (LLD) for Gaseous Effluents

Gaseous radioactive effluents are released in both the continuous
mode and the batch mode. The auxiliary building stack is sampled
continuously for particulates, halogens and Strontium by an "off-
line" sample train. This stack is also grab-sampled dally for
gaseous gamma emitters. Batch releases are sampled prior to release
for principal gaseous and particulate gamma emitters, halogens and
tritium.

*** The June proportional composites for Gross Alpha, Strontium 89
and Strontium 90 were not available at the time this report was
written. When these values are available, applicable revisions shall
be submitted.

The LLD's for gaseous radioanalyses, as listed in Table 8.4 of the
Kewaunee Technical Specifications, are:

Analysis LLD (uCi/ml)

Gaseous Gamma Emitters © 1.00 E-04
Iodine 131 3.00 E-12
Particulate Gamma Emitters 1.00 E~-11
Particulate Gross Alpha 1.00 E-11
Strontium 89, 90 1.00 E-11

Noble Gases, Gross Beta or Gamma _ 1.00 E-06

The nominal "a priori" LLD values are shown below.
Isotope a priori LLD (uCi/ml)

a.. Gaseous emissions:

Kr-87 2.63 E-8
Kr-88 3.49 E-8
Xe-133 } 3.57 E-8
Xe-133m : 5.76 E-8
Xe-135 8.67 E-9
Xe-138 5.38 E-8

b. Particulate emissions:

Mn-54 3.75 E-14
Fe-59 5.33 E~-14
Co-58 4.76 E-14
Co-60 1.08 E-13
Zn-65 , 8.29 E-14
Mo-S59 1.92 E-14
Cs-134 _ 4.08 E-14
Cs~137 4.41 E-14
Ce-141 2.46 E-14
Ce-144 1.36 E-13
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c. Other identifiable gamma emitters:

Ar-41 1.49 E-8
Kr-85 3.37 E-6
Kr-85m v 1.03 E-8
Kr-89 1.58 E-6
Xe-127 1.46 E-8
Xe-131nm 3.96 E-7
Xe-135m : 2.95 E-8
Xe-137 2.94 E-7
I-131 . 2.54 E-14

d. Composite particulate samples:

Sr-89 1 E-14
Sr-90 1 E-14
Gross Alpha 1.00 E-14

These "a priori" LLDs represent the capabilities of the counting
systems in use, not an after the fact "a posteriori" limit for a
particular measurement. ‘

2.2 Gaseous Batch Release Statistics

The following is a summation of all gaseous batch releases made
during the first half of 1993.

Number of batch releases.....cceceesecscsccsscsscssl

Total time for all batch releases (sec)..c¢eeeeee.. 6.601E+005
Maximum time for a batch release (seC)......¢...... 1.572E+005
Average time for a batch release (seC)....ccecesees 3.001E+004
Minimum time for a batch release (seC)...ceceeeeees 6.000E+002

2.3 Gaseous Effluent Data

The following table 2.1 presents a quarterly summation of the total
activity released and average release rates of four categories of
gaseous effluents. Table 2.2 lists the quarterly sums of individual
gaseous radionuclides released by continuous and batch modes. Table
2.3 is essentially the same data, but is presented as monthly -
summations. Table 2.4 presents the dose limits for gaseous effluents

"and for the 1st and 2nd quarters, and the calculated doses this year
from gaseous effluents.
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Table 2.1
Semiannual Radioactive Effluent Release Report 1993
Gaseous Effluents - Summation of all Releases

Fission and Activation Gases

Total Activity Released (Ci)
Average Release Rate (uCi/sec)
J

Iodines

Total Activity Released (Ci)
Average Release Rate (uCi/sec)

Particulates

Total Activity Released (Ci)
Average Release Rate (uCi/sec)

Gross Alpha Released (Ci)

Tritium

Total Activity Released (Ci)
Average Release Rate (uCi/sec)

1st Quarter

1.619E-001
2.060E-002

0.000E+000
0.000E+000

1.877E-005
2.387E-006

5.519E-004

2.595E+000
3.301E-001
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2nd Quarter

2.046E-001
2.602E-002

0.000E+000
0.000E+000

7.680E-007
9.768E-008

1.601E-003

5.478E+000
6.967E-001



Table 2.2
8emiannua1 Radioaotive Effluent Release Report 1993
Gaseous Effluents
Nuclides Released (Ci)
Continuous Mode Batch Mode
1st Quarter 2nd Quarter 1st Quarter 2nd Quarter

Fission Gases

Ar-41 0.000E+000 9.412E-002 3.311E-002 3.356E~-002
Kr-85nm 0.000E+000 3.452E-004 7.135E-005 1.937E-005
Kr-85 ° 0.000E+000 5.632E-003 0.000E+000 0.000E+000
Kr-87 0.000E+000 1.372E~-003 0.000E+000 0.000E+000
Kr-88 0.000E+000 7.084E-004 0.000E+000 - 0.000E+000
Xe-133 0.000E+000 1.583E~-003 1.087E-001 4.551E~-002
Xe-133m 0.000E+000 0.000E+000 1.558E-003 5.911E-004
Xe-135m 0.000E+000 6.379E-003 0.000E+000 0.000E+000
Xe-135 0.000E+000 4.380E-003 1.852E~-002 5.736E-003
Xe~-137 0.000E+000 3.928E-004 0.000E+000 0.000E+000
Xe~-138 0.000E+000 4.244E-003 0.000E+000 0.000E+000
Total 0.000E+000 1.192E-001 1.619E-001 8.542E-002
Iodines

I-131 0.000E+000 0.000E+000 0.000E+000 0.000E+000
I-132 0.000E+000 0.000E+000 0.000E+000 0.000E+000
I-133 0.000E+000 0.000E+000 0.000E+000 0.000E+000
Total 0.000E+000 0.000E+000 0.000E+000 0.000E+000
Particulates

Co-58 4.162E~-007 5.925E-007 0.000E+000 0.000E+000
Co-60 1.640E~-005 1.755E-007 0.000E+000 0.000E+000
Sr-89 0.000E+000 0.000E+000 0.000E+000 0.000E+000
Sr-90 0.000E+000 0.000E+000 0.000E+000 0.000E+000
Cs~-137 1.950E-006 0.000E+000 0.000E+000 0.000E+000
Total 1.877E-005 7.680E-007 0.000E+000 0.000E+000
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Semianndal Radioacti

Noble Gasses (Curies)

Isotope January

Ar-41 0.000E+000
Kr-85m 0.000E+000
Xe-133 0.000E+000
Xe-133m 0.000E+000
Xe-135 0.000E+000
Total 0.000E+000

Particulates (Curies)

Isotope January

Co-58 0.000E+000
Co-60 0.000E+000
Cs-137 0.000E+000
Total 0.000E+000

Halogens (Curies)
Isotope January

Total -0.000E+000

Table 2.3A

~February

0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000

February
0.000E+000
0.000E+000

0.000E+000
0.000E+000

February

0.000E+000

March .

3.311E-002
7.135E-005
1.087E-001
1.558E-003
1.852E~-002
1.619E-001

March

4.162E-007
1.640E-005
1.950E-006
1.877E-005

March

0.000E+000
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ve Effluent Release Report 1993
1st Quarter Gaseous Release
Total of all Releases

Total

3.311E-002
7.135E-005
1.087E-001
1.558E-003
1.852E-002
1.619E-001

Total
4.162E~-007
1.640E-005

1.950E-006
1.877E-005

Total

0.000E+000



Table 2.3A (Con't)
‘Semiannual Radioactive Effluent Release Report 1993
1 1st Quarter Gaseous Release
. ‘ Total of all Releases

Summary
January February March Total

Total Noble
Gases (Ci) 0.000E+000 0.000E+000 1.619E-001 1.619E-001

Total Halogens
(ci) 0.000E+000 O0.000E+000 O0.000E+000 O0.00OE+000

Total Particulate
Gross Beta-Gamma
Half-Lives>8 Days
(Ci) 0.000E+000 0.000E+000 1.877E~-005 1.877E-005

Total Tritium
(Ci) 9.796E~001 4.160E-001 1.200E+000 2.595E+000

Total Particulate

Gross Alpha
(ci) 1.143E-004 1.046E-004 3.330E-004 ©5.519E-004
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Table 2.3A (Con't)
Semiannual Radioactive Effluent Release Report 1993
2nd Quarter Gaseous Release
‘ Total of all Releases

Noble Gasses (Curies)

Isotope April May June Total
Ar-41 4,239E-002 5.078E-002 3.451E-002 1.277E-001
Kr-85m 1.003E-004 2.307E-004 3.361E-005 3.646E-004
Kr-85 0.000E+000 5.632E-003 0.000E+000 5.632E-003
Kr-87 3.712E-004 9.271E-004 7.401E-005 1.372E-003
Kr-88 2.363E-004 4.721E-004 0.000E+000 7.084E-004
Xe-133 3.811E-004 1.389E-003 4.532E-002 4.709E-002
Xe-=133m 0.000E+000 0.000E+000 5.911E-004 5.911E-004
Xe-135m 1.756E-003 4.171E-003 4.520E-004 6.379E-003
Xe-135 1.228E-003 2.903E-003 5.986E-003 1.012E-002
Xe-137 1.471E-004 2.374E-004 8.299E-006 3.928E-004
Xe-138 1.102E-003 2.956E-003 1.848E-004 4.,244E-003
Total 4.771E-002 6.970E-002 8.716E-002 2.046E-001
Particulates (Curies)

Isotope April May June Total
Co-58 3.472E-007 2.453E-007 0.000E+000 5.925E-007
Co-60 ~1.755E-007 0.000E+000 0.000E+000 1.755E-007
Total 5.227E-007 2.453E-007 0.000E+000 7.680E-007
Halogens (Curies)

Isotope April May June Total
Total 0.000E+000 0.000E+000 0.000E+000 0.000E+000
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Summary

April
Total Noble .
Gases (Ci) 4.771E-002

Total Halogens
(Ci)

Total Particulate
Gross Beta-Gamma
Half-Lives>8 Days
(ci) 5.227E-007

Total Tritium
(Ci) 4.006E+000

Total Particulate
Gross Alpha

(ci) 1.917E-005

Table 2.3A (Con't)
Semiannual Radiocactive Effluent Release Report 1993

May

6.970E-002

0.000E+0000.000E+000

2.453E-007

1.466E+000

1.858E-004

2nd Quarter Gaseous Release
Total of all Releases

June

8.716E-002

0.000E+000

0.000E+000

5.333E-003

1.396E-003
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Total

2.046E-001

0.000E+000

7.680E-007

5.478E+000

1.601E-003



1st Quarter Gaseous Release

Noble Gasses (Curies)
Isotope January

Total 0.000E+000

Particulates (Curies)

Isotope January

Co-58 0.000E+000
Co-60 - 0.000E+000
Cs-137 " 0.000E+000
Total 0.000E+000

Halogens (Curies)
Isotope January

Total 0.000E+000

Table 2.3B
Semiannual Radioactive Effluent Release Report 1993

Continuous Mode Only

‘February

0.000E+000

February
0.000E+000
0.000E+000

0.000E+000
0.000E+000

February

0.000E+000

March

0.000E+000

March
4.162E-007
1.640E-005

1.950E-006
1.877E-005

March

0.000E+000
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Total

0.000E+000

Total
4.162E-007
1.640E-005

1.950E-006
1.877E-005

Total

0.000E+000



Semiannual Radio

Summary

January
Total Noble
Gases (Ci) 0.000E+000

Total Halogens
(Ci) 0.000E+000

Total Particulate
Gross Beta-Gamma
Half-Lives>8 Days

(ci) 0.000E+000

Total Tritium
(ci) 9.796E-001

Total Particulate
Gross Alpha
(Ci) 3.389E-007

Table 2.3B (Con't)

Continuous Mode Only

February

0.000E+000
0.000E+000
0.000E+000

4.160E-001

3.400E-007

March

0.000E+000
0.000E+000
1.877E-005

1.200E+000

9.432E-007
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1st Quarter Gaseous Release

Total

0.000E+000

0.000E+000

1.877E-005

2.595E+4+000

1.622E-006



2nd Quarter Gaseous Release

Noble Gasses (Curies)

Isotope April
Ar-41 4.239E-002
Kr-85m 1.003E-004
Kr-85 0.000E+000
Kr-87 3.712E-004
Kr-88 2.363E-004
Xe-133 2.932E-004
Xe-~135m 1.756E-003
Xe-135 1.228E-003
Xe-=137 1.471E-004
Xe-138 1.102E-003
4.762E-002

Total

Particulates (Curies)

Isotope April

Co-58 3.472E-007
Co-60 1.755E-007
Total - 5.227E-007

Halogens (Curies)
Isotope April

Total 0.000E+000

Table 2.3B (Con't)
-8emiannual Radioactive Effluent Release Report 1993

Continuous Mode Only

May

5.078E-002
2.307E-004
5.632E-003
9.271E-004
4.721E-004
1.200E-003
4.171E-003
2.903E-003
2.374E-004
2.956E~003
6.951E-002

May
2.453E-007

0.000E+000
2.453E-007

May

0.000E+000

June

9.511E-004
1.424E-005
0.000E+000
7.401E-005
0.000E+000
8.939E-005
4.520E-004
2.494E-004
8.299E-006
1.848E-004
2.023E-003

June
0.000E+000

0.000E+000
0.000E+000

June

0.000E+000
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Total

9.412E-002
3.452E-004
5.632E-003
1.372E-003
7.084E-004

- 1.583E-003

6.379E-003
4.380E-003
3.928E-004
4.244E-003
1.192E-001

Total
5.925E-007

1.755E-007
7.680E-007

Total

0.000E+000



2nd Quarter Gaseous Release

Summary

April
Total Noble
Gases (Ci) 4.762E-002

Total Halogens
(Ci) 0.000E+000

Total Particulate
Gross Beta-Gamma
Half-Lives>8 Days
(Ci) 5.227E-007

Total Tritium
(ci) 4.006E+000

Total Particulate
Gross Alpha -
(Ci) 2.402E-007

: Table 2. 38 (Con't)
Semiannual Radiocactive Effluent Release Report 1993

Continuous Mode Only

May

6.951E-002

0.000E+000

2.453E-007

1.465E+000

2.521E-007

June

2.023E-003

0.000E+000

0.000E+000

0.000E+000

9.428E-007
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Total

1.192E-001

0.000E+000

7.680E-007

5.472E+000

1.435E-006



1st Quarter Gaseous Release

Noble Gasses (Curies)

Isotope January

Ar-41 0.000E+000
Kr-85m 0.000E+000
Xe-133 0.000E+000
Xe-133m 0.000E+000
Xe-135 0.000E+000
Total 0.000E+000

- Particulates (Curieé)

Isotope January

Total 0.000E+000

Halogens (Curies)
Isotope January

Total" 0.000E+000

Table 2.3C
Semiannual Radioactive Effluent Release Report 1993

Batch Mode Only

February

0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000

February

0.000E+000

February

0.000E+000

March

3.311E-002
7.135E-005
1.087E-001
1.558E-003
1.852E-002
1.619E-001

March

0.000E+000

March

0.000E+000
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Total

3.311E-002
7.135E-005
1.087E-001
1.558E-003
1.852E-002
1.619E-001

Total

0.000E+000

Total

0.000E+000



1st Quarter Gaseous Release

Summary

January
Total Noble
Gases (Ci) 0.000E+000

Total Halogens
(ci) 0.000E+000

Total Particulate
Gross Beta-Gamma
Half-Lives>8 Days
(Ci) 0.000E+000

Total Tritium
(Ci) 0.000E+000

Total Particulate
Gross Alpha

(ci) 1.140E-004

Table 2.3C (Con't)
Semiannual Radiocactive Effluent Release Report 1993

Batch Mode Only

February

0.000E+000
0.000E+000
0.000E+000

0.000E+000

1.043E-004

March

1.619E-001

0.000E+000

0.000E+000

2.176E-005

3.320E-004
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Total

1.619E-001

0.000E+000

0.000E+000

2.176E-005

5.503E-004




» Table 2.3C (Con't)
Semiannual Radioactive Effluent Release Report 1993
2nd Quarter Gaseous Release
Batch Mode Only

Noble Gasses (Curies)

Isotope April May June Total
Ar-41 0.000E+000 0.000E+000 3.356E-002 3.356E-002
Kr-85m 0.000E+000 0.000E+000 1.937E-005 1.937E-005
Xe-133 8.786E-005 1.887E-004 4.523E-002 4,551E-002
Xe-133m 0.000E+000 0.000E+000 -5.911E-004 5.911E-004
Xe-135 0.000E+000 0.000E+000 5.736E-003 5.736E-003
Total 8.786E-005 1.887E-004 8.514E-002 8,.542E-002
Particulates (Curies)

Isofope April May June Total
Total 0.000E+000 0.000E+000 0.000E+000 0.000E+000
Halogens (Curies)

Isotope April May June Total
Total 0.000E+000 0.000E+000 0.000E+000 0.000E+000

Page 18 of 40




2nd Quarter Gaseous Release

Summary

April
Total Noble
Gases (Ci) 8.786E-005

Total Halogens
(ci) 0.000E+000

Total Particulate
Gross Beta-Gamma
Half-Lives>8 Days

(ci) 0.000E+000

Total Tritium
(ci) 2.189E-005

Total Particulate
Gross Alpha

(ci) 1.893E-005

Table 2.3C (Con't)
‘Semiannual Radioactive Effluent Release Report 1993

Batch Mode Only

May

1.887E-004

0.000E+000

0.000E+000

5.922E-004

1.855E-004

June
8.514E-002

0.000E+000

0.000E+000

5.333E-003

1.395E-003
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Total

8.542E-002

0.000E+000

0.000E+000

5.947E-003

1.599E-003



Table 2.4

Bemiannual Radioactive Effluent Release Report 1993
Dose From Gaseous Effluents

The offsite dose limits from radioactive materials in gaseous
effluents are specified in Section 7/8 of the Kewaunee Techn1cal
Specifications and can be summarized as follows:

Whole Body
Gamma
Quarterly 5.0 mRad
Annual 10.0 mRad 20.0 mRad

10.0 mRad

Oorgan

7.5 mRem
15.0 mRe

The total release of gasecus effluents during the first six months of

1993 was within Technical Specification limits.
offsite doses were calculated using equations 2.7,

The following
2.8, and 2.11 from

the Kewaunee ODCM. Calculated offsite doses versus quarterly
Technical Specification limits are shown below:

1. Gamma-Whole Body
Specification (mRads)
Actual Dose (mRads)

% of Specification

2. Beta-Skin
Specification (mRads)
Actual Dose (mRads)
% of Specification

3. Ingestion Pathway-Organ
Specification (mRems)
Actual Dose (mRems)

% of Specification

l1st Quarter 2nd Quarter

5.000E+000
4.364E-005
8.729E-004

1.000E+001
3.089E-005
3.089E-004

7.500E+000

1.319E-004 .

1.759E-003

Liver
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5.000E+000
1.489E-004
2.978E-003

1.000E+001
6.297E-005
6.297E-004

7.500E+000

1.164E-004

1.552E-003
GI-LLI




Table 2.4 (Con't)
Semiannual Radioactive Effluent Release Report 1993
Dose From Gasecus Effluents

In addition, the cumulative annual offsite doses for the period
January 1 - June 30, 1993 versus the annual Technical Specification
limits were: '

Annual
.1. Gamma-Whole Body
Specification (mRads) 1.000E+001
Actual Dose (mRads) 1.925E-004
% of Specification 1.925E-003
2. Beta-Skin
Specification (mRads) 2.000E+001
Actual Dose (mRads) 9.386E-005
% of Specification 4.693E-004
3. Ingestion Pathway-Organ
Specification (mRems) 1.500E+001
Actual Dose (mRems) 2.483E-004
% of Specification 1.655E-003
Liver
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3.0 LIQUID EFFLUENTS
3.1 Lower Limits of Detection (LLD) for Liquid Effluents

Liquid radioactive effluents are released as both batch releases and
continuous releases. Each batch is sampled prior to release and
analyzed for gamma emitters and tritium. A fraction of each sample
is retained for a monthly proportional composite which is then
analyzed for Gross Alpha, Strontium 89, Strontium 90 and Iron 55.

*** The June proportional compcsites for Gross Alpha, Strontium 89,
Strontium 90 and Iron 55 were not available at the time that this
report was written. When these values are available, applicable
revisions shall be submitted.

The LLD's for liquid batch release radioanalyses, as listed in Table
8.3 of the Kewaunee Technical Specifications, are:

Analysis LLD (uCi/ml)
Principal Gamma Emitters 1.00 E-06
Iodine 131 1.00 E-06
Tritium 1.00 E-05
Gross Alpha 5.00 E-07
Strontium 89, 90 5.00 E-08
Iron 55 1.00 E-06

The actual obtained "a priori" LLD values for batch releases are
shown below.

Isotope 1st Qtr 2nd Qtr Average
a priori LLD
( wCi/ml )
Mn-54 8.54E-8 3.04E-7 1.95E-7
Fe-59 1.88E-7 4 .45E-7 3.17E-7
Co-58 8.39E-8 2.01E-7 1.42E-7
Co-60 2.14E-7 2.64E-7 2.39E-7
Zn-65 2.12E-7 5.00E-7 3.56E-7
Mo-99 8.10E-8 7.93E-8 8.02E-8
Cs-134 9.62E-8 1.89E-7 1.43E-7
Cs-137 1.18E-7 2.01E-7 1.60E-7
Ce-141 1.26E-7 1.55E-7 1.41E-7
Ce-144 3.62E-7 7.12E-7 5.37E-7
I-131 7.75E-8 1.32E-7 1.05E-7
H-3 4 .54E-6 6.30E-6 5.42E-6
Sr-89 2.00E-9 3.80E-8 2.00E-8
Sr-90 6.33E-9 2.25E-8 1.44E-8
Gross Alpha 3.00E-9 9.00E-9 6.00E-9
Fe-55 5.70E-7 %k 5.70E-7
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continuous liquid releases are grab sampled weekly and analyzed for
A fraction of each weekly sample is
retained for a monthly proportional composite which is then analyzed
for Tritium, Gross Alpha, Strontium 89, Strontium 90 and Iron 55.

principal gamma emitters.

The LLD's for liquid continuous release radioanalyses, as listed in
Table 8.3 of the Kewaunee Technical Specifications, are:

Analysis

Principal Gamma Emitters
Iodine 131
Tritium

Gross Alpha
Strontium 89, 90
Iron 55

LLD (uCi/ml)

5.00 E-07
1.00 E-06
1.00 E-05
5.00 E-07
5.00 E-08
1.00 E-06

The actual obtained "a priori" LLD values for continuous releases are

shown below.

Isotope

Mn-54
F-59
Co-58
Co-60
Zn-65
Mo-99
Cs-134
Cs-137
Ce-141
Ce-144
I-131
H-3
Sr-89
Sr-90

Gross Alpha

Fe-55

1st Qtr

1.42E-8
7.01E-8
3.42E-8
3.73E-8
7.89E-8
2.14E-8
3.59E-8
4.17E-8
3.86E-8
1.65E-7
2.89E-8
4.54E-6
8.83E-9
3.53E-9
3.03E-9
1.88E-7

2nd Qtr

6.36E-8
8.57E-8
4 .98E-8
8.75E-8
8.77E-8
2.94E-8
5.10E-8
6.27E-8
2.87E-8
2.95E-7
4.10E-8
6.30E-6
1.20E-8
6.23E-9
5.95E-9
6.13E-7
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Average
a priori LLD
( uCi/ml )

3.89E-8
7.79E-8
4.20E-8
6.24E-8
8.33E-8
2.54E-8
4 .35E-8
5.22E-8
3.37E-8
2.30E-7
3.50E-8"
5.42E-6
1.04E-8
4.88E-9
4.49E-9
4.00E-7




3.2 Liquid Batch Release Btatistics

The following is a summation of all liquid batch releases made during
the first half of 1993.

Release Type Number Gallons Released
A SGBT Monitor Tk. 7 64952.0
B SGBT Monitor Tk. 9 87063.0
A Waste Condensate 140 130516.8
B Waste Condensate 140 129306.7
A CVC Monitor 32 205090.7
B CVC Monitor 32 210632.5
miscellaneous 5 2760.0

Total time for all batch releaseS.....seeeee00. 29768.0 Min.

"Maximum time for a batch release.....cececcee. 985.0 Min.

Minimum time for a batch release€.....cceceeeeeee 15.0 Min.
Average time for a batch release....cceeceeces 81.6 Min.

Miscellaneous Releases

The five miscellaneous releases were blowdown water from the
auxiliary boiler during plant shutdown for the steam generator repair
outage. Dose contributions as a result of these releases are
included in this report.

3.3 Liquid Effluent Data

The following Table 3.1 presents a quarterly summation of the total
activity released and average concentration for all liquid effluents.
It also presents the gross alpha activity released, volume of waste
released and volume of dilution water used. Tables 3.2 and 3.3 are
monthly summations of the same information in Table 3.1. Table 3.2
contains the quantity of the individual isotopes released to the
unrestricted area for batch releases. Table 3.3 presents a monthly
summation of gross radioactivity, tritium, gross alpha and isotopic
-activity for the secondary blowdown and leakage releases. It also
presents the monthly total volume for these releases and dilution
volumes. Table 3.4 presents the doses from liquid effluents for the
1st and 2nd quarter and the calculated doses this year from liquid
effluents.
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TABLE 3.1

Semiannual Radiocaotive Effluent Release Report 1993
Liquid Effluents - Summation of all Releases

1st Quarter

Fission and Activation Products

Total Release Excluding
H3 and Dissolved Gases
(Ci) ,
Average Concentration
(bCi/ml)

Tritium

Total Release (Ci)
Average Concentration
(uCi/ml)

% of Tech. Spec.
Limit(3.0E-3 uCi/ml)

Dissolved Gases

Total Release (Ci)
Average Concentration
(WCi/ml)

% of Tech. Spec.
Limit(2.0E-4 uCi/ml)

Gross Alpha Activity

Total Release (Ci)

Volume of Waste Reléased
Batch (liters)
Continuous (liters)
Total (liters)

Volume of Dilution Water
Batch (liters)

Continuous (liters)
Total (liters)

9.704E-003

9.938E-011

6.092E+001
6.239E-007

2.080E-002

2.325E-004
2.381E-012

1.190E-006

0.000E+000

2.165E+006
3.242E+007
3.458E+007

1.289E+010
8.476E+010
9.765E+010

2nd Quarter

8.502E-002

6.327E-010

3.871E+001
2.880E-007

9.602E-003

2.870E-003
2.135E-011

1.068E-005

0.000E+000

9.785E+005
4.201E+007
4.299E+007

8.483E+009
1.259E+011
1.344E+011
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Total

9.472E-002

9.963E+001

3.102E-003

0.000E+000

3.143E+006
7.443E+007
7.757E+007

2.137E+010
2.107E+011
2.320E+011.




TABLE 3.2A
S8emiannual Radioactive Effluent Release Report 1993
. Liquid Effluents - Batch Releases

January February March Total
Gross Radioactivity

Total Release

Excluding H3

and Dissolved :

Gases (Ci) 4.986E-004 4.006E-003 4.647E-003 9.151E-003
Avg. Conc.

(#Ci/ml) 1.258E-010 6.439E-010 1.719E-009

‘Tritium

Total Release

(ci) 3.099E+001 2.347E+001 6.460E+000 6.092E+001
Avg. Conc.
(uCi/ml) 7.822E-006 3.773E-006 2.390E-006

Dissolved Gases

Total Release

(Ci) 1.340E-005 1.237E-004 9.536E-005 2.325E-004
Avg. Conc.
(uCi/ml) 3.381E-012 1.989E-011 3.528E-011

. Gross Alpha Activity

Total Release

(ci) 0.000E+000 0.000E+000 0.000E+000 0.000E+000
Avg. Conc.

(uCi/ml) 0.000E+000 0.000E+000 0.000E+000
Volume of Waste Released |
(liters) 4.171E+005 1.024E+006 7.239E+005 2.165E+006
Volume of Dilution Water

(liters) 3.962E+009 6.222E+009 2.703E+009 1.289E+010
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TABLE 3.2A (Con't)

Semiannual Radioactive Effluent Release Repcrt 1993

Isotope (Ci)

H-3
Cr-51
Mn-54
Fe-55
Co-58
Fe-59
Co-60
Sr-89
Zr-95
Nb-95
Ag-110m
Sn-113
Sb-122
Sb-124
Sb-125
Xe-133
Cs-137
Total

Liquid Effluents - Batch Releases

January

3.099E+001

0.000E+000

0.000E+000
2.002E-004
1.820E-004
0.000E+000
1.164E-004
0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000
1.340E-005
0.000E+000
3.099E+001

February

2.347E+001
0.000E+000
7.151E-005
1.638E-003
3.501E-004
0.000E+000
1.713E-003
0.000E+000
0.000E+000
0.000E+000
1.790E-004
1.348E-005
0.000E+000
0.000E+000
4.080E-005
1.237E-004
0.000E+000
2.348E+001

March

6.460E+000
2.798E-004
0.000E+000
0.000E+000
3.094E-003
2.490E-005
6.408E-004
4.561E-005
2.987E-005
3.023E-005
1.122E-004
3.137E-005
4.184E-005
1.154E-004
1.954E-004
9.536E-005
4.965E-006
6.465E+000
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Total

6.092E+001
2.798E-004
7.151E-005
1.838E-003
3.626E-003
2.490E-005
2.471E-003
4.561E-005
2.987E-005

.3.023E-005

2.912E-004
4.485E-005
4.184E-005
1.154E-004
2.362E-004
2.325E-004
4.965E-006
6.093E+001




Semiannual Radioacti

April
Gross Radioactivity
Total Release

Excluding H3
and Dissolved

Gases (Ci) 1.062E-002
Avg. Conc.

(uCci/ml) 5.021E-009
Tritium
Total Release

(ci) 5.869E+000
Avg. Conc. '

(pCi/ml) 2.774E-006

Dissolved Gases

Total Release

(ci) 0.000E+000
Avg. -Conc.
(#Ci/ml) 0.000E+000

Gross Alpha Activity

Total Release

(ci) 0.000E+000
Avg. Conc.
(uCi/ml) 0.000E+000

Volume of Waste Released
(liters) 3.753E+005
Volume of Dilution Water

(liters)  2.116E+009

May

1.305E-002

7.960E-009

2.841E+000

1.732E-006

0.000E+000

0.000E+000

0.000E+000

0.000E+000
1.659E+005

1.640E+009

TABLE 3.2B
ve Effluent Release Report 1993
Liquid Effluents - Batch Releases

June

1.624E-002

3.436E-009

2.992E+001

6.329E-006

0.000E+000

0.000E+000

0.000E+000

0.000E+000
4.373E+005

4.727E+009
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Total

3.992E-002

3.863E+001

0.000E+000

0.000E+000

9.785E+005

8.483E+009




TABLE 3.2B (Cen't)

S8emiannual Radicactive Effluent Release Report 1993

Isotope (Ci)

H-3
Cr-51
Mn-54
Fe-55
Co-57
Co-58
Fe-59
Co-60
2r-95
Nb-95
Ag-110m
Sn-113
Sb-124
Sb-125
Cs-137
Total

Liquid Effluents - Batch Releases

April

5.869E+000
4.338E-004
1.465E-005
3.003E-003
6.598E-007
5.199E-003
1.504E-004
3.280E-004
1.007E-004
1.046E-004
2.010E-004
3.629E-005
4.304E-004
6.204E-004
2.649E-006
5.880E+000

May

2.841E+000
4.524E-004
8.719E-005
3.484E-003
0.000E+000
2.531E-003
2.000E-004
8.075E-004
1.397E-004
1.609E-004
4.478E-003
6.166E-005
2.572E-004
3.941E-004
0.000E+000
2.854E+000

June

2.992E+001
6.267E-004
0.000E+000
9.182E-003
0.000E+000
2.469E-003
6.968E-005
5.032E-004
0.000E+000
9.880E-005
3.291E-003
0.000E+000
0.000E+000
0.000E+000
0.000E+000
2.993E+001
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Total

3.863E+001
1.513E-003
1.018E-004
1.567E-002
6.598E-007
1.020E-002
4.200E-004
1.639E-003
2.404E-004
3.643E-004
7.969E-003
9.796E-005
6.876E-004
1.015E-003
2.649E-006
3.867E+001




S8emiannual Radiocaoti

TABﬁE 3.3A
ve Effluent Release Report 1993

Liquid Effluents - Continuous Releases

January
Gross Radioactivity
Total Release

Excluding H3
and Dissolved

Gases (Ci)  0.000E+000
Avg. Conc.

(uCi/ml) 0.000E+000
Tritium
Total Release

(Cci) 0.000E+000
Avg. Conc.

(uCi/ml) 0.000E+000

Dissolved Gases

Total Release

(ci) 0.000E+000
Avg. Conc.
(uCi/ml) 0.000E+000

Gross Alpha.Activity

Total Release

(ci) 0.000E+000
Avg. Conc.
(pCi/ml) 0.000E+000

Volume of Waste Released
(liters) 1.048E+007
Volume of Dilution Water

(liters) 3.380E+010

February

0.000E+000

0.000E+000

0.000E+000

0.000E+000

0.000E+000

0.000E+000

0.000E+000

0.000E+000

1.330E+007

3.053E+010
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March

5.528E-004

2.704E-011

0.000E+000

0.000E+000

0.000E+000

0.000E+000

0.000E+000

0.000E+000

8.641E+006

2.044E+010

40

Total

5.528E-004

0.000E+000

0.000E+000

0.000E+000

3.242E+007

8.476E+010



TABLE 3.3A (Con't)

Semiannual Radioactive Effluent Release Report 1993
Liquid Effluents - Continuous Releases

Isotope (Ci)

Co-60
Sr-89
Sr-90
I-134
Total

January

0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000

February

0.000E+000
0.000E+000
0.000E+000
0.000E+000
0.000E+000

March

4.181E-006
3.814E-004
5.107E-005
1.162E-004
5.528E-004
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Total

4.181E-006
3.814E-004
5.107E-005
1.162E-004
5.528E-004




-

TABLE 3.3B
Semiannual Radioactive Effluent Release Report 1993
. Liquid Effluents - Continuous Releases

April May June Total

Gross Radioactivity

Total Release

Excluding H3

and Dissolved

Gases (Ci) 9.849E-003 3.212E-002 3.129E-003 4.510E-002
Avg. Conc.

(uCi/ml) 3.545E-010 6.853E-010 6.106E-011

Tritium

Total Release

(Ci) : 3.830E-004 0.000E+000 8.036E-002 8.075E-002
Avg. Conc.
(#Ci/ml) 1.379E-011 O0.000E+000 1.568E-009

Dissolved Gases

Total Release

(Ci) 2.144E-004 6.061E~-004 2.049E-003 2.870E-003
Avg. Conc. -
‘ . (uCi/ml) 7.718E~-012 1.293E-011 3.999E-011

Gross Alpha Activity

Total Release

(Cci) 0.000E+000 0.000E+000 O0.000E+000 0.000E+000
Avg. Conc. _
(#Ci/ml) 0.000E+000 0.000E+000 0.000E+000

Volume of Waste Released

(liters) 1.175E+007 1.759E+007 1.267E+007 4.201E+007
Volume of Dilution Water

(liters)‘ 2.778E+010 4.688E+010 5.124E+010 1.259E+011
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TABLE 3.3B (Con't)

Semiannual Radioactive Effluent Release Report 1993
Liquid Effluents - Continuous Releases

Isotope (Ci)

H-3
Na-24
Ar-41
Mn-54
Mn-56
Co-58
Fe-59
Co-60
Br-82
Sr-89
Zr-95
Nb-95
Zr-97
Ag-110m
I-131
I-132
I-133
I-134
I-135
Xe=-135
Cs-138
Total

April

3.830E-004
1.224E-003
1.225E~004
5.087E-005
0.000E+000
4.379E~-003
6.347E-005
1.359E~004
0.000E+000
2.447E-004
3.245E~006
8.274E~-006
9.455E-005
7.063E-005

.0.000E+000

2.804E-004
1.151E-003
6.792E-004
1.464E~003
9.195E-005
0.000E+000
1.045E~002

May

0.000E+000
4.582E-~003
7.900E-~005
7.446E-005
5.941E-004
6.768E~003
0.000E+000
2.536E-004
2.875E~004
1.250E-005
2.368E~004
1.383E-004
5.794E-005
0.000E+000
0.000E+000
3.057E-003
5.904E-003
1.602E-003
8.190E~003
5.271E-004
3.667E~004
3.273E~002

June

8.036E~002
6.182E-004
2.023E-003
7.434E-006
0.000E+000
2.518E~-004
0.000E+000
9.095E-005
4.252E-005
0.000E+000
2.709E-005
2.297E-005
1.014E-005
0.000E+000
3.043E-005
3.214E-004
7.180E-004
3.082E-004
6.796E~-004
2.585E~005
0.000E+000
8.554E~002
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Total

8.075E-002
6.424E-003
2.225E-003
1.328E-004
5.941E-004
1.140E-002
6.347E-005
4.805E-004
3.300E-004
2.572E-004
2.671E-004
1.695E-004
1.626E~004
7.063E-005
3.043E~005
3.659E~003
7.772E-003
2.589E-003
1.033E~002
6.449E~004
3.667E-004
1.287E-001




Table 3.4
Semiannual Radioactive Effluent Report 1993
Dose From Liquid Effluents

The dose to a member of the public from total liquid radioactive
release for each quarter was well below the Technical specification
limits of 1.5 mRem to the body and less than or equal to 5 mRem to
any organ.

Instantaneous release concentrations are limited by the individual
radionuclide concentrations established in 10 CFR 20, Appendix B, for
unrestricted areas. During the report perlod none of the 1sotopes
released exceed the concentrations spec1f1ed in Appendix B. The
following offsite doses were calculated using equation 1.5 from the
Kewaunee ODCM.

Organ Dose Quarterly Percent

1st Qtr Dose Total Limit of Limit
mRem mRem

Total Body 1.608E-003 1.5 0.11

Bone 3.880E-003 5.0 0.08

Liver 8.665E-004 5.0 0.02

Thyroid 6.529E-004 5.0 0.01

Kidney 6.790E-004 5.0 0.01

Lung 6.823E-004 5.0 0.01

GI-LLI 3.622E-002 5.0 0.72

Organ Dose Quarterly Percent

2nd Qtr Dose Total =  Limit of Limit
mRem mRem

Total Body 5.522E-004 1.5 0.04

Bone 5.769E~004 5.0 0.01

Liver 7.218E-004 5.0 0.01

Thyroid 2.802E-003 5.0 0.06

Kidney 3.822E-004 5.0 0.01

Lung 4.655E-004 5.0 0.01

GI-LLI 2.084E-002 5.0 0.42

Calculated Dose This Year ,

Organ Dose Quarterly Percent
Total Limit of Limit
mRem mRem

Total Body 2.160E-003 3.0 0.07

Bone 4.457E-003 10.0 0.04

Liver 1.588E-003 10.0 0.02

Thyroid 3.455E-003 10.0 0.03

Kidney 1.061E~003 10.0 0.01

Lung 1.148E~003 10.0 0.01

GI-LLI 5.706E-002 10.0 0.57
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4.0 UNPLANNED RELEASES

No unplanned releases were made from the Kewaunee Plant during the
report period.

The January-June, 1991 Semi-Annual Effluent Release Report described
an unplanned release which occurred on April 25, 1991. Offsite doses
attributable to this release were well below the established
Technical Specification limits.

As corrective action, WPSC stated in this report that valves WG-301
and WG-302 were scheduled to be replaced during 1992. Also, a new
vent line was to be added between valves WG-301 and WG-300 to allow
local leak rate testing with the Waste Gas Decay Tanks isolated.

The valves were to be replaced with like-for-like replacements.
However, after receipt inspection, the replacement valves failed to
pass the seat leakage tests. WPSC is continuing to evaluate options
associated with these valves and will continue to provide status
updates in the Effluent Release Reports until resolution of this
incident and completion of corrective actions.

5.0 METEOROLOGICAL DATA

Meteorological data for the 1st Quarter and 2nd Quarter of 1993 is
retained on file at the Kewaunee Nuclear Power Plant. The data on
file includes a continuous strip chart recording and a 15-minute
interval listing of wind speed, wind direction and atmospheric
stability. This is more conservative than the

requirements of Technical Specification 6.9.b.2.A(2). See Appendix A
for missing meteorological data times and joint frequency »
distribution tables.
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6.0 B8OLID WASTE DISPOSAL

of 1993. Presented are the types of wastes, major nuclide

. Table 6.1 is a summation of solid wastes shipped for the first half
composition, disposition of the wastes and shipping containers used.

The containers utilized have the following volumes:

High Integrity Container (HIC) ...¢¢cecceeeececesecas. 158 ft3

LSABOX (B_Zs) ® & & & 0 9 & O S S O S OGSO O SE e e eSS e e e o 98 ft3

DoT-l7H Drum ® & & & & 0 6 & O O O O T G OSSOSO e eSS e e e e e o 7.5 ft3
A composite sample from the 1993 dewatered resin shipments was
analyzed by a contractor for transuranic nuclides. The results
showed an average transuranic concentration of 4.24 E-2
nanocuries/gram, well within the disposal site limit of 10
nanocuries/gram.

Table 6.1 contains the radionuclide content (curies) and percent
abundance for each type of waste.

Isotopes denoted by an asterisk (*) in Table 6.1 are correlated
values.
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Table 6.1

Semiannual Radioactive Effluent Report 1993
80lid Waste and Irradiated Fuel S8hipments

A. Solid Waste Shipped Off-Site for Burial or Disposal
(Not Irradiated Fuel - Cu.M is actual waste volume not burial

volume)

l. Type of Waste

a. Dewatered resin
Container: HIC

b. Dewatered filter media

Container: HIC

2. Estimate of Major Nuclide by Composition

3

(By Type of Waste)
a. None

b. Cr-51
Mn-54
Co-57
Co-58.
Co-60
2r-95
Nb-95
Ag-110m
Sb-125
Sn-113

*Fe-55
Fe-59

*C-14
Zn-65

3. Solid Waste Disposition

1.74
9.02
1.29
2.03
1.05
7.58
4.51
1.61
7.39
5.00
4.60
2.51
3.65
9.11

January - June

Unit

Cu.M
Cci

Cu.M
Ci -

E+0
E-1
E-1
E+1
E+1
E-2
E+0
E+0
E-1
E-1
E+1
E-1
E+0
E+0

a. Date of Shipment Mode of Transportation

02/18/93

CNSI 14-170III

b. Irradiated Fuel Shipments

None

None
4.48 E+0
4.30 E+0
Ci
3.88 E-2
5.54 E-3
8.73 E-1
4.52 E-1
3.26 E-3
1.94 E-1
6.91 E-2
3.18 E-2
2.15 E-2
1.98 E+0
1.08 E-2
1.57 E-1
3.92 E-1
Destination
Barnwell, SC

No irradiated fuel shipments were made from the
Kewaunee Nuclear Power Plant during the first six

months of 1993.
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7.0 PROGRAM REVISIONS

In accordance with Technical Specifications 6.9.b.2.A(5), 6.17.b.1,
6.18.b.1 and 6.19.a, the revisions to the Process Control Program,
Offsite Dose Calculation Manual and radioactive waste systems are
listed below.

7.1 Process Control Program

In accordance with guidance provided by NRC Generic Letter 89-01,
dated January 31, 1989, a proposed technical specification amendment
was submitted to the NRC on May 4, 1993 to relocate the Radiological
Effluent Technical Specifications) from the Kewaunee Nuclear Power
Plant (KNPP) Technical Specifications to the Offsite Dose Calculation
Manual (ODCM). Similarly, the procedural details of the current
technical specification on solid radioactive wastes has been
relocated to the Process Control Program (PCP). The revised PCP is
attached as Appendix B. Also, as part of WPSC's effort to .
consolidate Administrative Control Directives (ACD's) and Engineering
Control Directives (ECD's) to Nuclear Administrative Directives
(NAD's), the PCP has been converted from ACD 6.12 to NAD 1.16.

7.2 Offsite Dose Calculation Manual

The Offsite Dose Calculation Manual (ODCM) was revised twice during
this reporting period. In accordance with Technical Specification
6.18.b, a copy of the revised ODCM is enclosed in Appendlx C to this
report.

The revisions made to the ODCM do not reduce the accuracy or
rellablllty of dose calculations or setpoint determinations. All _
revisions were reviewed and found acceptable by the Plant Operations
Review Committee (PORC). The specific changes are discussed below.

ODCM, Revision 5 Changes

1. Section 1.6 has been modified to clarify which disposal methods
are currently approved by the Nuclear Regulatory Commission.

2. In Section 2.4.2, the definition of variable SF, has been
changed due to an error found during Wisconsin Bublic Service
Corporation (WPSC) Audit 92-148, "Radiological Effluent
Technical Specifications Audit".

3. Section 2.7 has been added to describe the process used for
incineration of radioactively contaminated oil in the heating
boiler. Figure 3 has been added to support this description.
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S

4. In accordance with guidance provided by NRC Generic Letter 89-

01,dated 1/31/89, the Radiological Effluent Technical

i Specifications (RETS) have been added to the ODCM as Section

| . 3/4. All sections of RETS have been renumbered from 7/8 series
numbers to 3/4 series numbers. Certain definitions associated
with the RETS have been added following the Introduction section
of the ODCM and the reporting requirements have been included as
Section 3/4.7. A portion of the reporting requirements will
remain in the Kewaunee Nuclear Power Plant Technical
Specifications, but the specific details will be located in the
ODCM. A proposed technical specification amendment was submitted
to the Nuclear Regulatory Commission on May 4, 1993 to remove
RETS from the KNPP Technical Specifications. This proposed
amendment included a copy of the ODCM.

5. The fiqures and tables currently in the ODCM have been
rearranged and the RETS tables have been included in Section
3/4. The table numbers have been changed from A through
G-12 to 1.1 through 2.15. See the ODCM Table of. Contents for
the new locations and numbering system.

6. All references to KNPP Technical Specifications currently in the
ODCM have been retained in brackets with the new ODCM section
number placed before it. This dual numbering system will be
maintained in the ODCM until RETS has officially been removed
from the KNPP Technical Specifications and procedures updated.
This provides a cross-reference system between the two
~documents.

. 7. In Table 3.1 (7.1), Action 3, a note has been added in this
action statement to clarify that both sampling and the analysis
must be completed within 12 hours of declaring a channel out of
service in order to not violate this specification.

8. In Appendix B, (page B-2 and B-3), the parameter (L+l.1lMg¢f) has
been corrected to read (L+1.1M)eff.

ODCM Revision 6 Changes

1. Section 1.7 has been added to describe the radioactive
monitoring activities associated . with operating the heating
boiler with a primary-to-secondary leak. During operation with a
primary-to-secondary leak, the potential exists for
nonradiocactive systems to become contaminated. One such system
is the heating boiler. Activity is transferred from the reactor
coolant system into the secondary main steam system through the
leak and then into the heating boiler by bleed steam from the
main steam systen.

2. Figqure 1 has been updated to show the possible effluent
flowpaths from blowdown of the heating boiler.
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. 7.3 Major Changes to the Radioactive Liquid, Gaseous and S8olid Waste
Treatment Systems

Major changes to the radioactive liquid, gaseous or solid waste
systems are submitted in the annual Updated Final Safety Analysis
Report consistent with Technical Specification 6.19.

8.0 REPORTABLE OCCURRENCES

None.
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Appendix A
Meteorological Data

January 1, 1993 to June 30, 1993

Missing Data Totals

First Quarter 1993: 49
Second Quarter 1993: 1




KNPP MISSING METEOROLOGICAL DATA
JANUARY 1993 - JUNE 1993

START MPH DELTA-T WIND DIRECTION WIND DIRECTION
@10 METERS @10 METERS @60 METERS
M0308G M0304G M0309G . M0302G

O5FEB93:00:30 X X X X
19FEB93:13:30 X X X X
19FEB93:14:30 X X X X

" 27FEB93:18:30 X X X X
13MAR93:18:30 X X X X
13MAR93:19:30 X X X X
13MAR93:20:30 X X X X
13MAR93:21:30 x x x x
13MAR93:22:30 X X X X
13MAR93:23:30 X X X X
| 14MAR93:00:30 X X X X
14MAR93:01:30 X X x X
14MAR93:02:30 x X x X
14MAR93:03:30 X X X X
14MAR93:04:30 x x x be
14MAR93:05:30 X X X X
14MAR93:06:30 x x x be
14MAR93:07:30 X X X x
14MAR93:08:30 X X X X
14MAR93:09:30 X X x x
14MAR93:10:30 X X X X
14MAR93:11:30 X X X X
14MAR93:12:30 X X X X
© 14MAR93:13:30 x x x X
14MAR93:14:30 X X X X
14MAR93:15:30 X X X X
14MAR93:16:30 X X X X
14MAR93:17:30 be X x X
14MAR93:18:30 X x X X
14MAR93:19:30 X X X X
14MAR93:20: 30 X X X X
14MAR93:21:30 x X x X
14MAR93:22:30 X X X ‘X
14MAR93:23:30 X X X x
15MAR93:00:30 X X X X
15MAR93:01:30 X X X X
1SMAR93:02:30 X X x X
15MAR93:03:30 X X X X
15MAR93:04:30 X X X X
15MAR93:05:30 X X X X
15MAR93:06:30 X X X X
31MAR93:12:30 be X X x
31MAR93:13:30 X X X X
31MAR93:14:30 X X X X
31MAR93:15:30 X be x X
31MAR93:16:30 X X X X
31MAR93:17:30 X X X X
31MAR93:18:30 X X X X
31MAR93:19:30 X X X X
31MAR93:20:30 X X X X
31MAR93:21:30 X X X x
31MAR93:22:30 X X X X
31MAR93:23:30 X X X X
X X X X

‘ 04APR93:02:30
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GASEOUS BATCH RELEASE DATA
v JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

' ‘ KNPP METEOROLOGICAL DATA

RELEASE SUMMARY - PERMIT = 9301

STABILITY CLASS A  CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

WNW 0 0 6 0 0 0 0 6
NW 0 0 11 3 0 0 0 14
NNW 0 0 1 0 0 0 0 1
TOTAL 0 0 18 3 0 0 0 21

‘ STABILITY CLASS B CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)
W 0 0 1 0 0 0 0 1
‘I'} NW 0 0 1 0 0 0 0 1
NNW 0 0 1 0 0 0 0 1
TOTAL 0 0 3 0 0 0 0 3

STABILITY CLASS C CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

" WNW 0 1 2 0 0 0 0 3
NW 0 0 2 - 0 0 0 0 2
NNW 0 0 1 0 0 o 0 1
TOTAL 0 1 5 o 0 0 0 6
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KNPP METEOROLOGICAL DATA
GASEQOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9301

STABILITY CLASS D CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
WIND

DIRECTION (FROM)

WSW 0 2 2 0 0 0 0 4
W 0 2 1 0 0 0 0 3
WNW 0 3 0 0 0 0 0 3
NNW 0 0 1 0 0 0 0 1
TOTAL 0 7 - 4 0 0 0 0 11

STABILITY CLASS E CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
‘DIRECTION (FROM)

W 0 1 1 0 0 0 0 2
NW 0 0 1 0 0 0 0 1
NNW 0 0 1 0 0 0 0 1
" TOTAL 0 1 3 0 0 0 0 4
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KNPP METEOROLOGICAL DATA
GASEQUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9302

STABILITY CLASS A CALM  1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION (FROM)

N 0 0 0 1 5 2 0 8
NNE 0 0 0 1 14 15 7 37
NE 0 0 0 0 34 64 8 106
ENE 0 0 0 0 4 9 1 14
TOTAL 0 0 0 2 57 90 16 165

STABILITY CLASS B CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION (FROM)

N 0 0 0 0 9 1 0 10
TOTAL 0 0 0 0 9 1 0 10

STABILITY CLASS C CALM 1-3 4-7 8-12 13-18 19;24 >24 TOTAL

WIND

DIRECTION (FROM)

N 0 0 0 0 1 0 0 1
TOTAL 0 0 0 0 1 0 0 1

STABILITY CLASS E CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION (FROM)

NNE 0 0 0 0 1 0 0 1
TOTAL 0 0 0 0 1 0 0 -1
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STABILITY CLASS A

 WIND
DIRECTION (FROM)

WSW
W
WNW
W

TOTAL

STABILITY CLASS B

WIND
DIRECTION (FROM)

W
WNW

TOTAL

STABILITY CLASS D

WIND .
DIRECTION (FROM)

W
WNW

TOTAL

KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9303

CALM

CALM

CALM

o O O O

1-3

1-3-

o O

4-7

13

19

6 of 41

8-12 13-18 19-24

0 0
0 0
11 0
4 0
15 0

8-12 13-18 19-24

0 0
0 0
o 0

0 0
1 0
1 0

o O o o o

>24 TOTAL

0 2
0 5
0 24
0 4
0 35

>24 TOTAL

0 1
0 1
0 2

>24  TOTAL

0 3
0 3
0 6




KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9303

"STABILITY CLASS E CALM 1-3 4-7 8-12 13-18 19-24

WIND
DIRECTION (FROM)
W A 0 2 0 0 0 0
WNW 0 0 2 0 0 0
NW 0 0 3 0 0
TOTAL 0 2 5 0 0 0

STABILITY CLASS F CALM 1-3 4-7 8-12 13-18 19-24

WIND
DIRECTION (FROM)

‘NW 0 0 7 0o 0 0
TOTAL 0 0 7 0 0 0

RELEASE SUMMARY - PERMIT = 9304

STABILITY CLASS D CALM 1-3 4-7 8-12 13-18 19-24
WIND

DIRECTION (FROM)

NE | 0 0 0 0 4 0
TOTAL 0 0 0 0 4 0

STABILITY CLASS E CALM 1-3 4-7 8-12 13-18 19-24

WIND
DIRECTION (FROM)

NE 0 0 0 0 1 0
TOTAL 0 0 0 0 1 0
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>24 TOTAL

0 2
0 2
0 3
0 7

>24 TOTAL

>24 TOTAL

>24 TOTAL
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STABILITY CLASS A

WIND
DIRECTION (FROM)

N

WNW
- NW
NNW

TOTAL

STABILITY CLASS B

WIND
DIRECTION (FROM)

WNW
NNW

TOTAL

STABILITY CLASS C

WIND
DIRECTION (FROM)

" NNW

TOTAL

KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9305
CALM 1-3 4-7 8-12 13-18 19-24

0 0 0 7 0

0 0 2 3 0

0 0 0 8 2

) 0 0 8 5

0 0 2 26 7
CALM 1-3 4-7 8-12 13-18 19-24

0 0 1 0 0

0 0 0 0 1

0 0 1 0 1
CALM 1-3 4=7 8-12 13-18 19-24

0 0 o 0 1

0 0 0 0 1
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>24

o

o O O o

>24

>24

TOTAL

10

13

35

TOTAL

TOTAL



KNPP METEOROLOGICAL DATA
GASEQOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT

STABILITY CLASS D CALM

WIND
DIRECTION (FROM)

N

E

o O O

WNW
NNW 0

TOTAL 0

STABILITY CLASS E CALM

WIND
-DIRECTION (FROM)

N . o
NNE 0
ENE 0
E 0
ESE 0
SE 0
SSE 0
WNW 0
NW 1
NNW 0
TOTAL _ 1

12

4-7

O O O o

o

9 of 41

8-12

= 9305

13-18

13-18

19-24

o O O O o

19-24

o O o o o

o O O o

>24

>24

o O o

o O o

TOTAL

13

TOTAL

25




KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9305

STABILITY CLASS F CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION (FROM)

N 0 4 0 0 0 0 0 4
NE 0 0 1 0 0 0 0 1
ENE 0 1 0 0 0 0 0 1
SE 0 2 0 0 0 0 0 2
W 0 0 2 0 0 0 0 2
WNW 0 0 1 0 0 0 0 1
NW 0 3 0 0 0 0 0 3
NNW 0 1 0 0 0 0 0 1
“TOTAL 0 11 4 0 0 0 0 15

RELEASE SUMMARY -~ PERMIT = 9305

STABILITY CLASS G CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
WIND

DIRECTION (FROM)

W 0 1 0 0 0 0 0 1
WNW 0 1 3 0 0 0 0 4
NW 0 0 1 0 0 0 0 1
TOTAL 0 2 4 0 0 0 d 6
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KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9306

STABILITY CLASS A CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

 WIND
DIRECTION ( FROM)

SW 0 0 0 1 1 0 0
WSW 0 0 0 1 2 0 0

TOTAL 0 0 0 2 3 0 0

STABILITY CLASS B CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

SW ‘ 0 0 0 1 0 0 0

.TOTAL : 0 0 0 1 0 0 0

STABILITY CLASS C CALM 1-3 4-7 8-12 13-18 19-24 >24  TOTAL

WIND
DIRECTION (FROM)

SW 0 0 1 1 0 -0 0

TOTAL 0 0 1 1 0 0 0

STABILITY CLASS D CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION ( FROM)

SswW 0 0 ' 1 0 0 0 0
TOTAL 0 0 1 0 0 0 0
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GASEQOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

. KNPP METEOROLOGICAL DATA

RELEASE SUMMARY - PERMIT = 9307

"STABILITY CLASS A CALM 1-3 4-7 8-12 13-18 19-24

WIND
DIRECTION (FROM)

SSW ‘ 0 o 1 0 0
swW 0 0 4 0 0
TOTAL 0 0 s 0 0
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>24

TOTAL



STABILITY CLASS

WIND
DIRECTION (FROM)

SE
SSE

TOTAL -

STABILITY CLASS

WIND
DIRECTION (FROM)

ESE

TOTAL

STABILITY CLASS

WIND
DIRECTION (FROM)

ESE
SE

TOTAL

STABILITY CLASS

WIND
" DIRECTION (FROM)

SW
WSW

TOTAL

STABILITY CLASS

WIND
DIRECTION (FROM)

WSW

TOTAL

E

F

KNPP METEOROLOGICAL DATA
GASEOQOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT

CALM

CALM

1-3

1-3

1-3

4-7

1 0

0 2

1 2
4-7

1 0

1 0
4-7

1 0

1 0

2 0
4-7

1 0

1 0

2 0
4-7

1 0

1 0
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8-12

8-12

8-12

8-12

= 9308

13-18

13-18

13-18

13-18

19-24

19-24

19-24

19-24

>24

>24

>24

>24

>24

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL




STABILITY CLASS A

WIND
DIRECTION (FROM)

WSW
W

TOTAL

KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9309

CALM 1-3 4-7 8-12 13-18 19-24

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
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KNPP METEOROLOGICAL DATA
GASEQUS BATCH RELEARSE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9310

STABILITY CLASS A CALM  1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION (FROM)

NNE 0 0 0 2 7 0 0 9
NE ’ 0 0 0 1 2 7 2 12
ENE 0 0 0 0 0 3 1 4
TOTAL 0 0 0 3 9 10 3 25
STABILITY CLASS C CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION (FROM)

NNE 0 0 0 0 6 2 0 8
NE 0 0 0 0 0 1 0 1
TOTAL 0 0 0 0 6 3 0 9
STABILITY CLASS D CALM 1-3 4~7 8-12 13-18 19;24 >24 TOTAL

WIND

DIRECTION (FROM)

N 0 0 0 11 10 0 0 21
NNE 0 0 0 0 13 11 0 24
NE 0 0 0 0 1 0 ] 1
NNW 0 0 0 7 1 0 0 8
TOTAL 0 0 0 18 25 11 0 54
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KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT

STABILITY CLASS E CALM

WIND
DIRECTION (FROM)

N
NwW

NNW

o O O o

TOTAL

STABILITY CLASS F  CALM

WIND .
DIRECTION(FROM)

NNW : 0
TOTAL )

1-3

4-7
o 0
o 2
0 3
o 5
4-7
o 2
o 2
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8-12

8-12

= 9310

13-18

13-18

19-24

19-24

o O o o

>24 TOTAL

o 3
o 3
o 9
o 15

>24 TOTAL




GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

. KNPP METEOROLOGICAL DATA

RELEASE SUMMARY - PERMIT = 9311

STABILITY CLASS A CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

NNE _ 0
NE 0 10 9

ENE 0

o O O o
N
N

o O O o

TOTAL 0 16 12

STABILITY CLASS B CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

-ENE o] o] 1 o o] 0 0 1

. TOTAL 0 0 1 0 0 0 0 1

RELEASE SUMMARY

PERMIT = 9312

STABILITY CLASS B CALM 1-3 4-7° 8-12 13-18 19-24 >24 TOTAL
WIND

DIRECTION (FROM)

NNE 0 0. 0 0 1 0 0 1
TOTAL 0 0 0 0 1 0 0 1

RELEASE SUMMARY

PERMIT = 9313

STABILITY CLASS A CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND.
DIRECTION (FROM)

SE 0 0 0 1 0 0 o - 1
TOTAL 0 0 0 1 0 0 0 1
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KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT =

STABILITY CLASS A CALM 1-3
WIND

DIRECTION (FROM)

WSW 0 0
W o 0
WNW 0 o
TOTAL 0 0
STABILITY CLASS B CALM  1-3
WIND

DIRECTION (FROM)

WSW 0 0
TOTAL 0 0
STABILITY CLASS D CALM 1-3
WIND

DIRECTION (FROM)

N o 0
WSW 0 0
NW 0 0
TOTAL \ 0 0

9314

4-7 8-12 13-18
0 0 4

0 0 0

0 0 1

0 0 5

4-7 8-12 13-18
0 0 1
0 0 1

4-7 8-12 13-18
0 1 0

0 0 1
0 0 0

0 1 1
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19-24

19-24

19-24

>24

>24

>24

o O O o

TOTAL

13

TOTAL

TOTAL




KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9314

STABILITY CLASS E CALM  1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION (FROM)

N 0 0 0 0 1 0 0 1
NNE 0 0 1 0 0 0 0 1
E 0 1 0 0 0 0 0 1
ESE 0 0 1 0 0 0 0 1
SE 0 1 0 0 0 0 0 1
SSE 0 1 0 0 0 0 0 1
SSW 0 1 0 0 0 0 0 1
TOTAL 0 4 2 0 1 0 0 7
STABILITY CLASS F CALM 1-3 4-17 8-12 13-18 19-24 >24 TOTAL

WIND

DIRECTION (FROM)

‘N 0 0 0 0 1 0 0 1
NNE 0 0 2 3 0 0 0 5
NE 0 0 1 1 0 0 0 2
ENE 0 0 1 0 0 0 0 1
E 0 2 0 0 0 0 0 2
SSW 0 0 1 0 0 0 0 1
NW 0 0 0 0 2 0 0 2
TOTAL 0 2 5 4 3 0 0 14
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KNPP METEOROLOGICAL DATA
GASEOQOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9314

STABILITY CLASS G CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
WIND

DIRECTION (FROM)

N 0 0 0 0 1 0 0 1
NNE 0 0 0 4 2 0 0 6
NE 0 0 0 2 0 0 0 2
SSW 0 0 1 0 0 0 0 1
SW 0 0 3 1 0 0 0 4
TOTAL 0 0 4 7 3 0 0 14

RELEASE SUMMARY - PERMIT = 9315

. STABILITY CLASS A CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
WIND
DIRECTION (FROM)
SE | 0 0 1 1 0 0 0 2
SSE 0 0 0 1 o 0 o0 1
TOTAL 0 0 1 2 0 0 0 3

STABILITY CLASS E CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

SE 0 0 0 1 0 0 0 1

TOTAL o -0 0 1 0 0 0 1

STABILITY CLASS G CALM 1-3 4-7 8-12° 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

' SE 0 0 0 0 1 0 0 1
. TOTAL 0 0 0 0 1 0 o 1
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KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9316

STABILITY CLASS A CALM 1-3 4-7 8-12 13-18 19-24 >24

. WIND
DIRECTION (FROM)
NNE 0 0 0 0 1 0
TOTAL 0 0 0 0 1 0

RELEASE SUMMARY - PERMIT = 9317

STABILITY CLASS D CALM 1-3  4-7  8-12 13-18 19-24 >24
WIND

DIRECTION(FROM)

ENE 0 0 1 0 0 0
TOTAL | 0 0 1 0 0 0
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TOTAL

TOTAL



-E

KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT

- STABILITY CLASS D CALM

WIND
DIRECTION (FROM)

SSW
WSW

W

o O O o

TOTAL

STABILITY CLASS E CALM

WIND
DIRECTION (FROM)

ESE
SSW

WSW

o O O O O o

TOTAL

1-3

4-7
1 0
0 0
0 2
1 2
4-7
2 0
1 0
1 1
0 1
0 4
4 6

22 of 41

8-12

= 9318

13-18

13-18

19-24

19-24

>24

>24

[N ]

o O O O o o

TOTAL

TOTAL

12



KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993

WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9318

STABILITY CLASS F CALM 1-3 4-7 8-12 13-18 19-24 >24
WIND
DIRECTION (FROM)
SW 0 0 4 0 0 0
WSW 0 0 1 0 0 0
W 0 0 1 0 0 0
TOTAL 0 0 6 0 0 0
STABILITY CLASS G CALM  1-3 4-7 8-12 13-18 19-24 >24
WIND
DIRECTION (FROM)
SE 0 0 0 3 7 0
SSE 0 0 1 6 7 0
s 0 0 0 2 0 0
SSW 0 0 0 1 0 0
SW 0 0 5 0 1 0
WSW 0 0 4 0 0 0
W 0 2 17 9 0 0
WNW 0 2 2 0 0 0
- NW 0 1 3 0 0 0
NNW 0 0 0 2 0 0
TOTAL 0 5 32 23 15 0

23 of 41

O O O O O O O O o o o

TOTAL

TOTAL

10

14

75



KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9319

STABILITY CLASS G CALM 1-3 4-7 . 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

SW 0 0 1 0 0 0 0 1
TOTAL 0 0 1 0 0 0 0 1

RELEASE SUMMARY -~ PERMIT = 9320

STABILITY CLASS F CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

ESE 0 0 1 0 0 0 0 1
‘TOTAL 0 0 1 0 0 0 0 1
STABILITY CLASS G CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
" WIND

DIRECTION (FROM)

E 0 0 1 0 0 0 0 1
ESE 0 0 3 0 0 0 0 3
TOTAL 0 0 4 0 0 0 0 4

24 of 41



KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9321

STABILITY CLASS A CALM 1i-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

WSW 0 0 0 0 0 4 0 4
W 0 0 0 0 1 1 0 2
WNW 0 0 0 0 0 1 0 1
NW 0 0 0 0 1 0 0 1
TOTAL 0 0 0 0 2 6 0 8
STABILITY CLASS B CALM 1-3  4-7  8-12 13-18 19-24 >24 TOTAL
WIND

DIRECTION (FROM)

WSW 0 0 0 0 0 2 0 2
W 0 0 0 0 1 1 0 2
WNW 0 0 0 0 1 0 0 1
TOTAL 0 0 0 0 2 3 0 5
STABILITY CLASS C CALM 1-3  4-7  8-12 13-18 19-24 >24 TOTAL
WIND

DIRECTION (FROM)

SW 0 0 0 o o0 1 0 1
WNW 0 0 0 1 0 0 0 1
TOTAL 0 0 0 1 0 1 0 2

25 of 41




KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9321

STABILITY CLASS D CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

 WIND
DIRECTION (FROM)
WSW 0 0 0 0 0 1 0 1
W 0 0 0 0 5 0 0 5
WNW 0 0 0 1 2 0 0 3
TOTAL . 0 0 . 0 1 7 10 9
STABILITY CLASS E CALM  1-3 4-7 8-12 13-18 19-24 >24 TOTAL
WIND
DIRECTION ( FROM)
WSW 0 0 0 0 3 0 0 3
W ' 0 0 0 0 4 1 0 5
WNW 0 0 0 0 0 1 0 1
TOTAL 0 0 0 0 7 2 0 9
STABILITY CLASS G CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
WIND |
DIRECTION (FROM)
SSE 0 0 1 2 1 0 0 4
S 0 0 0 2 0 0 0 2
SSW 0 0 1 1 0 0 0 2
SW . 0 0 2 1 0 0 0 3
WSW 0 0 1 0 0 0 0 1
TOTAL 0 0 5 6 1 0 0 12

26 of 41




. STABILITY CLASS

WIND
DIRECTION (FROM)

SE
SSE

TOTAL

G

KNPP METEOROLOGICAL DATA
GASEOUS BATCH RELEASE DATA
JANUARY 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

RELEASE SUMMARY - PERMIT = 9322

CALM 1-3 4-7 8-12 13-18 19-24 >24

0 0 3 1 0 0 0
0 0 0 1 0 0 0
0 0 3 2 0 0 0

27 of 41

TOTAL



KNPP METEOROLOGICAL DATA
JANUARY 1993 - MARCH 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS A CALM 1-3 4-7 8-12 13-18 19-24 >24

WIND
DIRECTION(FROM)

N 0 0 2 11 15 2 0
NNE 0 0 5 10 23 24 14
NE 0 0 11 5 20 s 2
ENE 0 0 4 4 12 10 3
E 0 0 7 18 19 4 2
ESE 0 1 2 2 9 1 0
SE 0 1 1 0 1 1 0
SSE 0 0 1 2 20 20 4
s 0 0 6 13 11 1 0
SSW 0 0 5 5 4 0 0
.SW 0 1 7 7 7 0 0
WSW 0 3 13 16 14 5 0
W 0 1 22 21 26 2 0
WNW 0 3 11 15 17 1 0
NW 0 0 10 18 11 0 0
NNW 0 0 0 7 9 3 0
TOTAL 0 10 107 154 218 109 25

28 of 41

TOTAL

30

76

73

33

50

15

47

31

14

22

51

72

47

39

19

623




KNPP METEOROLOGICAL DATA
JANUARY 1993 - MARCH 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS B CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)
N 0 0 0 3 12 1 0 16
NNE 0 0 2 1 4 4 1 12
NE 0 0 0 2 6 2 0 10
ENE 0 0 0 2 4 5 0 11
E 0 1 3 1 1 1 0 7
ESE 0 1 1 0 0 0 0 2
SE 0 1 0 0 0 0 0 1
SSE 0 0 0 3 1 0 0 4
s 0 0 2 4 5 1 0 12
SSW 0 1 0 2 1 0 0 4
-SW 0 1 1 2 2 0 0 6
WSW ] ) 1 0 1 3 0 0 5
W 0 0 4 5 14 6 0 29
WNW 0 0 0 9 7 0 0 i6
CNW 0 1 2 2 3 0 0 8
NNW 0 0 0 5 6 3 0 14
TOTAL 0 7 15 42 69 23 1 157
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KNPP METEOROLOGICAL DATA
JANUARY 1993 -~ MARCH 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS C CALM 1-3 4-7 8-12 13-18 19-24 >24

WIND

DIRECTION (FROM)

N 0 0 3 4 9 0 0
NNE 0 0 2 1 3 2 0
NE 0 0 0 0 6 2 0
ENE 0 0 0 0 1 5 0
E 0 1 1 0 3 0 0
ESE 0 2 1 0 0 0 0
SSE 0 0 0 1 1 0 0
s 0 1 3 2 2 1 0
SSW 0 2 2 6 0 0 0
SW 0 0 1 5 3 2 0
"WSW 0 0 2 3 2 0 0
W 0 0 2 2 7 0 0
WNW 0 0 1 1 2 0 0
NW 0 0 0 1 2 0 0
NNW o - 0 0 3 7 0 0
TOTAL 0 6 18 29 48 12 0
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TOTAL

16

10

11

11

10

113




KNPP METEOROLOGICAL DATA
JANUARY 1993 -~ MARCH 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS D CALM 1-3 4-7 8-12 13-18 19-24 >24

WIND
DIRECTION (FROM)
N 0 0 7 6 10 2 0
NNE 0 0 8 9 8 3 0
NE 0 0 2 2 7 0 0
ENE 0 0 2 2 4 1 0
E 0 1 2 2 3 0 0
ESE 0 2 1 0 0 0 0
SE 0 2 2 6 5 0 0
SSE 0 0 1 7 5 0 0
s 0 1 19 3 6 0 0
SSW 0 6 15 6 3 1 0
-SW 0 3 8 11 10 3 2
WSW 0 7 10 14 15’ 8 4
W 0 5 15 25 24 4 3
WNW 0 5 12 18 17 0 0
NW 0 2 8 14 33 2 0
NNW 0 2 14 21 20 1 0
0 36 126 146 170 25 9

TOTAL

31 Qf 41

TOTAL

25
28
11

1S
13
29
31
37
58
76
52
59
58

512




KNPP METEOROLOGICAL DATA
. JANUARY 1993 - MARCH 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS E CALM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

WIND
DIRECTION (FROM)

N 0 0 5 7 1 0 0 13
NNE 0 0 5 11 1 0 0 17
NE 0 0 0 0 1 0 0 1
ENE 0 0 0 1 1 0 0 2
E 0 1 3 1 0 0 0. 5
ESE 0 2 0 0 1 0 0 3
SE 0 0 4 1 5 1 0 11
SSE 0 2 5 0 1 1 0 9
s 0 6 14 0 0 0 0 20
SSW 0 9 6 2 6 1 0 24
SW 0 5 8 12 3 0 2 30

. WSW 0 6 17 7 9 1 3 43
W 0 6 18 8 16 9 1 58
WNW 0 2 17 9 3 0 0 31
NW 0 2 18 5 2 0 0 27
NNW 0 0 6 13 3 0 0 22
TOTAL 0 41 126 77 53 13 6 316
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KNPP METEOROLOGICAL DATA
JANUARY 1993 -~ MARCH 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS F CALM 1-3 4-7 8-12 13-18 19-24 >24

WIND

DIRECTION (FROM)

N 0 0 3 2 0 0 0
NNE 0 0 1 2 0 0 0
NE 0 0 1 0 1 0 0
ENE 0 0 1 0 0 0 0
E 0 1 3 1 0 0 0
ESE 0 1 0 0 0 0 0
SE 0 1 0 0 0 0 0
SSE 0 2 6 0 0 0 0
s 0 8 6 0 0 0 0
SSW 0 3 10 3 0 0 0
.SW 0 1 10 10 1 0 0
WSW 0 3 12 12 2 0 0
W 1 3 5‘ 3 11 0 0
WNW 0 5 3 3 0 0 0
NW 0 3 5 3 0 0 0
NNW 0 0 5 2 0 0 0
TOTAL 1 31 71 41 15 0 0

33 of 41

TOTAL

14

16

22

29

23

11

11

159




KNPP METEOROLOGICAL DATA
JANUARY 1993 -~ MARCH 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS G CALM 1-3 4-7 8-12 13-18 19-24 >24
WIND

DIRECTION (FROM)

N 0 0 3 1 0 0 0
NNE 0 0 3 4 0 0 0
NE 0 0 8 2 0 0 0
E 0 0 4 2 0 0 0
SSE 0 1 4 0 0 0 0
s 0 2 1 0 0 0 0
SSW 0 0 3 0 0 0 0
SW 0 2 10 10 0 0 0
WSW 0 0 16 20 4 0 0
W 0 4 18 36 2 0 0
WNW 0 5 12 6 2 0 0
NW "0 1 21 5 0 0 0
NNW 0 1 17 1 0 0 0
TOTAL 0 16 120 87 8 0 0
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‘TOTAL

22
40
60
25
27
19

231



STABILITY CLASS A

WIND
DIRECTION (FROM)

N
NNE
NE

ENE

ESE
SE

SSE

SSW
-SW

WSW

NNW

TOTAL

KNPP METEOROLOGICAL DATA
APRIL 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

CALM 1-3
0 0
0 0
0 1
0 0
0 1
0 3
0 0
0 0
0 0
0 0
o 0
0 0
0 0
0 1
0 0
0 o
0 6

4-17

11
11

17

10

35 of 41

8-12

25

12

0w W BB D

12

28

128

/

13-18

128

19-24

64

>24 TOTAL
0 11
2 97
1 40
0 19
0 19
o 13
0 15
0 14
0 10
0 5
0 24
2 34
5 39
o 28
0 43
0 14
10 425



KNPP METEOROLOGICAL DATA
APRIL 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS B CALM 1-3 4-7 8-12 13-18 19-24 >24

WIND
DIRECTION (FROM)

N 0 0 0 4 1 2 0
NNE 0 0 3 5 11 14 5
NE 0 0 0 0 0 3 0
ENE 0 0 1 0 0 0 0
E 0 0 1 1 0 0 0
ESE 0 0 1 0 0 0 0
SE 0 1 2 0 0 0 0
SSE 0 0 2 0 1 1 0
S 0 0 1 1 0 0 0
SW ' 0 0 0 0 1 1 0
WSW 0 0 0 0 0 1 0
W 0 0 1 0 3 0 0
WNW 0 0 0 2 2 0 0
NW 0 0 0 4 0 0 0
TOTAL 0 1 12 17 19 22 5

36 of 41

TOTAL

38

76




KNPP METEOROLOGICAL DATA
APRIL 1993 -~ JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS C CALM  1-3 4-7 8-12 13-18 19-24 >24

WIND
DIRECTION (FROM)

N 0 0 1 1 3 3 0
NNE 0 0 2 5 8 7 22
NE v 0 0 1 3 0 4 0
ENE 0 0 0 0 1 0 0
E 0 1 0 1 0 0
ESE 0 1 1 1 1 0
SE 0 1 1 0 0 0
SSE 0 0 2 2 1 0
s 0 0 0 2 5 0 0
SW 0 0 1 0 0 0 0
WSW 0 0 0 1 2 3 0
W 0 0 0 1 2 1 1
WNW 0 0 0 3 0 2 0
NW 0 0 1 0 2 0 0
NNW 0 0 0 0 1 1 0
TOTAL 0 3 10 20 26 21 23

37 of 41

OO O O o

TOTAL

44

103



KNPP METEOROLOGICAL DATA
APRIL 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS D . CALM i-3 4-7 8-12 13-18 19-24 >24

WIND

DIRECTION (FROM)

N 0 0 | 7 13 12 4 0
NNE 0 0 17 21 13 8 6
NE 0 1 8 1 0 0 0
ENE 0 0 4 2 3 0 0
E 0. 0 7 1 1 0 0
ESE 0 3 4 0 0 0 0
SE 0 3 6 5 0 1 0
SSE 0 1 6 5 2 4 0
S 0 1 13 14 9 0 0
SSW 0 3 2 0 0 0 0
SW 0 1 1 3 3 1 3
WSW 0 0 2 3 7 3 0
W 0 0 1 6 10 8 0
WNW 0 0 7 15 8 2 0
Nw 0 0 5 7 4 0 0
NNW 0 1 0 2 1 0 0
TOTAL 0 14 90 98 73 31 9
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TOTAL

36

65

10

15
18

37

12

1s

25

32

16

315




KNPP METEOROLOGICAL DATA
APRIL 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS E CALM 1-3 4-17 8-12 13-18 19-24 >24

WIND
DIRECTION (FROM)

N 0 0 11 24 6 1 0
NNE | 0 5 8 14 1 0 0
NE 0 6 15 5 1 0 0
ENE 0 4 7 7 3 0 0
E 0 4 24 3 2 1 0
ESE 0 5 10 1 0 0 0
SE 0 1 6 3 3 0 0
SSE 0 7 11 10 6 2 1
s 2 6 24 9 0 0 0
SSW 0 3 8 8 3 0 1
.SW : 0 1 8 16 2 2 1
WSW ) "0 3 9 10 8 2 0
W 0 0 8 8 2 0 0
WNW 0 2 9 6 2 0 0

- NW 0 1 4 3 2 . 0 0
NNW 0 1 3 1 2 0 0

TOTAL 2 49 165 128 43 8 3
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TOTAL

42
28
27
21
34
lé
13
37
41
23
30
32
18
19

10

398




KNPP METEOROLOGICAL DATA

|
|
APRIL 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION
|
STABILITY CLASS F CALM 1-3 4-7 8-12 13-18 19-24 >24

WIND
DIRECTION (FROM)

N 1 1 3 1 0 1 0

NNE 0 2 4 2 0 1 0

NE 0 5 10 3 0 0 0

ENE 0 5 7 6 2 0 0

| E 0 9 16 1 2 0 0

% ESE 0 8 3 1 2 3 0

j SE 0 2 8 3 2 0 0

| SSE 1 5 16 5 5 0 0

s 0 5 15 9 2 0 0

SSW : 0 2 8 12 0 0 0

.SW 0 3 14 4 6 0 0

'I'h . wsw 0 4 7 5 2 0 0

W 0 2 5 11 1 0 0

WNW : 0 1 4 7 1 0 0

NW 0 2 3 6 0 0 0

NNW 0 2 3 1 0 0 0

TOTAL 2 58 126 77 25 5 0

40 of 41

TOTAL

18

20

28

17

15

32

31

22

27

18

19

13

11

293




KNPP METEOROLOGICAL DATA
APRIL 1993 - JUNE 1993
WIND SPEED HOURLY AVERAGE VS DIRECTION

STABILITY CLASS G CALM 1-3 4-7 8-12 13-18 19-24 >24

WIND
DIRECTION (FROM)

N 0 1 1 2 4 0 0
NNE 0 2 7 5 2 1 0
NE 0 2 8 2 0 0 0
ENE 0 0 5 1 1 0 0
E 0 13 9 7 3 0 0
ESE 0 10 . 10 1 0 2 0
SE 0 12 20 2 2 0 0
SSE 0 14 47 32 11 0 0
s 0 9 26 13 3 0 0
SSW 0 12 20 16 0 0 0
SW 0 6 27 27 1 0 0
WSW 0 10 21 16 2 0 0
W 0 4 13 30 5 0 0
WNW 0 10 22 13 0 0 0
NW 0 7 10 2 0 0 0
NNW 0 2 5 3 0 0 0
TOTAL 0 114 251 172 34 3 0
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TOTAL

17

12

32

23

36

104

51

48

61

49

52

45

19

10

574




Appendix B
Solid Radioactive Waste Process Control Program
(NAD 1.16)

~ Dated April 16, 1993




Wisconsin Public Service Corporation NAD No. 1.16 Rev. Orig

Title:  Solid Radioactive Waste
Process Control Program
(PCP)

N s/ Date: APR16)993 Page 1 of 8

Reviewed By y . PORC Review
esponsible Dept.

Head ’
Approved By }’Vl M
Reviewed By 4/4244\»’ ' Responsible

NUCLEAR ADMINISTRATIVE
DIRECTIVE

FoR~ Supenntendent - Manager or Senior
Quality Assurance or Vice President -
Plant Quality Programs Nnclear Power

1.0 PURPOSE

This Process Control Program covers the analysis, processing and packaging of solidified
radioactive wastes in order to produce a final waste form that is acceptable for
transportation and burial at a licensed radioactive waste disposal site.

This program implements the requirements of 10CFR Part 50.36a and General Design
Criterion 60 of Appendix A to 10CFR Part 50. The process parameters included in
establishing the Process Control Program may include, but are not limited to, waste type,
waste pH, waste/liquid/solidification agent/catalyst ratios, waste oil content, waste
principal chemical constituents, and mixing and curing times.

This directive:

1.1  defines personnel responsibilities for the processing of radioactive waste streams
for disposal.

1.2 documents the methods used and the quality control steps involved in assuring
compliance with 10CFR61.56 regarding waste stability characteristics.

- 1.3 verifies the solidification of each type of wet radioactive waste (e.g., filter

sludges, spent resins, evaporator bottoms, boric acid solutions, and sodium sulfate
solutions).

NQTE: PORC review of revisions to this directive required per Tech. Spec. 6.17.
2.0 APPLICABILITY
This program applies to each radioactive waste stream which routinely requires

processing and packaging for off-site disposal as solid radioactive waste. These waste
streams are:

2.1  Bead resin from the Chemical and Volume Control System (CVCS), the Spent
- Fuel Pool Cleanup System and the Liquid Radwaste Processing System.




Wisconsin Public Service Corporation NAD No. 1.16 Rev. Orig

Title:  Solid Radioactive Waste
Process Control Program
(PCP)

Date: APR 1 6 1593 Page 2 of 8

NUCLEAR ADMINISTRATIVE
DIRECTIVE

3.0

4.0

2.2 Filter media, including cloth and polypropylene bag filters, spun cotton filter
cartridges, and metal cartridge filters from the CVCS, Spent Fuel Pool Cleanup
System, Laundry System, Reactor Coolant System, and the Liquid Radwaste
Processing System. Also included here, are cotton mop heads used during plant

. area decontamination activities.

2.3 Dry Active Waste (DAW) consisting of contaminated plastic bags, sheeting, etc.;
rags; wood; paper; scrap metal such as valves, piping or tubing, etc. from
-operational and maintenance actvities conducted within the radiologically
. controlled areas of the plant.

DEFINITIONS
3.1  FEree Standing Liquid - drainable liquid or free liquid able to be removed from a

waste package through a solidification, absorption, or dewatering process. [t
includes liquid which is still visible after solidification or dewatering is complete,
- or is drainable from the low point of a punctured container.

3.2 High Integrity Container (HIC) - a waste container used as an alternative to

solidifying some waste streams, especially ion exchange resins and filter
media/sludges. Provides the long term stability required to meet the structural
stability requirements of I0CFR61. Is designed to maintain its structural integrity
for 300 years while being subjected to corrosive chemicals, thermal cycling,
radiation dose, ultra-violet radiation, transportation, handling and disposal site
trench compaction.

3.3 Radioactive Waste - any material designated as waste which also contains
detectable radioactive material resulting from the operation of the plant.

3.4  Solidification - the conversion of wet wastes into a form that meets shipping and
burial ground requirements. '

RESPONSIBILITIES

. 4.1  The Superintendent - Plant Radiation Protection has overall responsibility of the
solid radioactive waste Process Control Program (PCP).

4.2 The Plant Radiation Protection Supervisor is responsible for proper processing,
storage, inventory, labeling/marking, surveys and shipment of all radioactive
waste in accordance with all applicable Federal, State, County and Burial Site
Critenia.




Wisconsin Public Service Corporation NAD No. 1.16 Rev. Orig

NUCLEAR ADMINISTRATIVE

Title:  Solid Radioactive Waste
Process Control Program
(PCP)

Date: APR 1 6 1993  Page 3 of 8

DIRECTIVE

5.0

4.3

4.4

The Superintendent - Plant Quality Frograms is responsible for the periodic
inspection/review of all types of radioactive waste shipments to ensure procedural
compliance.

The Superintendent - Plant Radiation Protection is responsible to ensure the
appropriate approvals and notifications are made when revisions are made to this
NAD (See T.S. 6.17).

REQUIREMENTS

5:1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

59

5.10-

All radioactive waste operations shall be performed in a method to keep doses
from radiation as low as reasonably achievable (ALARA).

All radioactive waste shall be shipped only to licensed burial site(s) in accordance
with applicable NRC, DOT, and STATE regulations.

All radioactive waste shipments shall be made in accordance with applicable
NRC, DOT, STATE and BURIAL SITE regulations and requirements.

A radwaste sampling and analysis program shall be instituted to assure
compliance with 10CFR Part 61. Scaling factors will be developed to calculatc
concentrations of hard to measure isotopes from more easily determined isotopes
The scaling factors will enable concentrations of all 10CFR61 required isotopes
to be detennined for each radwaste shipment.

Packaging of radwaste shall be in containers meeting NRC, DOT, and BURIA!
SITE requirements and regulations.

Each radwaste package shall be assigned a unique identification number :. -
traceability of records.

Container integrity is to be verified by visual examination to assure an acceptab .«
waste package for transportation and an acceptable waste form for disposal.

Transport vehicles will be loaded and prepared for shipment in accordance wit:
written procedures.

Radwaste procedures will contain Quality Control Inspection Hold Points wherc
applicable. ' :

The solid radwaste system shall be used in accordance with the PCP at all umes.
to process wet radioactive wastes to meet shipping and bunal ground



P —
P

. NUCLEAR ADMINISTRATIVE

Wisconsin Public Service Corporation NAD No. 1.16 Rev. Orig

Title:  Solid Radioactive Waste
Process.Control Program
(PCP)

Date: APR 1 6 1993 Page d of 8

DIRECTIVE

5.11

5.12

5.13

requirements. With the provisions of the PCP not satisfied, suspend shipments

of defectively processed or defectively packaged solid radioactive wastes from the
site.

The Semiannual Radioactive Effluent Releaso Report shall include the following:

5.11.1 Information for each class of solid waste (as defined by 10CFR Part 61)

shipped offsite during the report period:
5.11.1.1 Container volume;

5.11.1.2  Total curie quantity (specify whether determined by
measurement or estimate);

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

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

5.11.1.5  Type of container (e.g., LSA, Type A, Type B, Large
- Quantlty), and

5.11.2 Any changes made during the reporting period to the PCP.

Processing of Wastes Using the Installed Solidification (Cement) System

'5.12.1 Wet radioactive wastes are not processed using the installed cement

solidification system at Kewaunee. Instead of solidifying these wastes,
the stability requirements of 10CFR61.56(b) are met through the use of
high integrity containers which provide stability after disposal.

Dewatered‘ Resin and Filter Media

5.13.1 As an alternative to solidification, ion exchange resin and filter media
may be dewatered in a suitable disposable container. Dewatered Class
B and C wastes shall be packaged for disposal into a high integrity
container (HIC).

5.13.2 The dewatering process will be conducted in accordance with approved
procedures with appropriate operating parameters t0 assure 2 wasts




NUCLEAR ADMINISTRATIVE
DIRECTIVE

Wisconsin Public Service Corporation NAD No. 1.16 Rev. Orig

Title: Solid Radioactive Waste
Process Control Program
(PCP)

Date: é_l_JR 1 6 1993 Page Sof8

5.14

5.15

5.13.3

product with as litile free standing water as possible, but in 1o case in
excess of 1% by package volume.

Radioactive material content and waste class will be determined based
on a pre-established radionuclide distribution and dose rate to curie
content conversion in accordance with approved procedures.

Dry Active Waste (DAW)

5.14.1

5.14.2

5.14.3

5.14.4

5.14.5

Compactable radioactive waste shall be compacted to reduce the volume
of the waste.

Non-compactable radioactive waste shall be segregated and packaged
separately from compactable waste.

During processing, wastes will be examined to ensure exclusion of
unacceptable waste products such as water and oil.

Absorbent materials may be utilized to absorb incidental liquids to

-ensure no free-standing liquids are contained in the package.

Radioactive material content and waste class will be determined based
on a pre-established radionuclide distribution and a dose to curie content -
conversion in accordance with approved procedures.

Use of Contractor for Waste Processing

5151

5.15.2

5.15.3

Contractor supplied process and/or service may be used for the
processing of radioactive waste for off-site disposal. For the operation
of such a process, it may be desirable to use process control measures
and procedures developed by the contractor specifically for the system
or process. Therefore, previously addressed process control measures
for a particular type waste may be superseded by contractor supplied .
measures as appropriate.

Prior to use of a contractor supplied process or service for waste
processing, a management review of the contractor’s process control and
procedures shall be performed to assure an operation compatible with
plant operation and in accordance with regulatory requirements:

For contracior processing of waste that is intended to ve shipped for
disposal at a licensed radioactive waste burial site, additional precautions




Wisconsin Public Service Corporation

. NUCLEAR ADMINISTRATIVE
DIRECTIVE

NAD No. 1.16 Rev, Orig

Title:  Solid Radioactive Waste
Process Control Program
(PCP)

Date: APR 1 6 1993  Page 6 of 8

are to be taken to assure a final waste product that meets the appropriate
waste stability requirements of l0CFR61.56. In particular, the following
items, as applicable, are to be documented prior to utilization for waste
processing: ‘ | :

5.15.3.1 A general description of the solidification or dewatering
process, including type solidification agent (if applicable),
major process equipment and interface with plant
equipment, types of waste that can be processed, and
operating parameters;

5.15.3.2  Process control measures that provide for the verification
of the generation of a suitable waste product, including
items (as may be appropriate for the process method) such
as representative sampling, laboratory tests, and acceptance
criteria, etc. ‘

5.15.3.3  Spexcifically approved procedures for the operation of the
process equipment that will assure operation within the
bounds as delineated by the process control measures; and

5.15.3.4  Appropriate acceptance criteria for evaluating the
acceptability of the final waste product.

5.16 Quality Assurance

5.16.1 There is no requirement for an individual and specific QA program for

radwaste per the requirements of 10CFR20.311(d) at Kewaunee. (See
COMTRAK 89-302)

5.16.2 The appropriate QA controls required by 10CFR20.311(d) are

encompassed by:
5.16.2.1 the Operational Quality Assurance Program (OQAP).

5.16.2.2 routine documented QA audits of radwaste processing.
packaging, and shipping activities.

5.16.2.3 management evaluation of QA audits.

5.16.2.4  management review and approval of procedures for waste
classification and waste characteristics.
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5.16.2.5  management review and approval of procedures for all
other radwaste related activities (RC-RW procedures).

5.16.3 Quality Assurance requirements of 10CFR71, Subpart H, apply only to

- a package containing a Type B quantity of radioactive material. These
requirements are satisfied by maintaining documents appropriate to each
package used to ship a Type B quantity;
5.16.3.1 Certificate of Compliance (NRC Form 618)
5.16.3.2 Controlled copy of the owner’s handling procedure
5.16.3.3 NRC user registration

- 5.16.3.4  Package safety analysis report
. 5. 16.3;5 Package design mﬂysis
5. 16.3._6 Package design drawings
5.16.3.7  Package acceptance test results
5.16.3.8  Package maintenance program
6.0 REFERENCES
6.1 KNP Technical Specification 6.17

6.2 USNRC Waste Form Technical Position, Revision 1, (Letter K-91 011) dated
1/24/91

6.3  NUREG-0800, Rev. 2, July 1981, USNRC Standard Review Plan, Section 11.4,
Solid Waste Management Systems

6.4 USNRC Branch Technical Position - ETSB 11-3, Design Guidance for Solid
Radioactive Waste Management Systems Installed in Light-Water-Cooled Nuclear
. _ Power Reactor Plants, Rev. 2, July 1981

6.5  USNRC Generic Letter 84-12 (K-84-95), Compliance with 10CFR Part 61 and
Implementation of the Radiological Effluent Technical Specifications (RETS) and
Attendant Process Control Program (PCP), dated 4/30/84
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6.8
6.9

6.10
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6.13
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10CFR20.311, Transfer for Disposal and Manifests
10CFR61, Licensing Requirements for Land Disposal of Radioactive Waste

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

NUREG-0472, Revision 3, 9/3/82, Standard Radiological Effluent Technical
Specifications for Pressurized Water Reactors

10CFR71, Packaging and Transportation of Radioactive Material
COMTRAK 89-302, Addition of Radwaste QA Program to NAD 1.16 -
COMTRAK 89-303, PORC Review of NAD 1.16

Letter NRC-84-178, Hintz to Varga, Radiological Effluent Technical
Specifications - TAC #08145

49CFR173, Shippers General Requirements for thpments and Packagings.
Subpart I, Radioactive Materials

Barnwell Waste Management Facility Site Disposal Criteria, Chem-Nuclear
Systems Inc., Document S20-AD-010

USNRC Licensé No. 12- 13536-01 Barnwell Facility Speclal Nuclear Mater..
Llcense

South Carolina Department of Health and Environmental Control Licer -
No. 097, Barnwell Facility Operating License

IMPLEMENTING PROCEDURES

7.1

7.2

7.3

Radwaste Procedures (RC-RW Series)
RC-HP-38, Radioactive Material Receipt, Storage and Transfer

RC-HP-138, Radioactive Material Shipment Record



Appendix C
Offsite Dose Calculation Manual
Revision 6

Dated June 4, 1993




Reviewed By:

KEWAUNEE NUCLEAR POWER PLANT
OFFSITE DOSE CALCULATION MANUAL
Revision 6

June 4, 1993

MM-Z YM««(/\: 7% Date:__6-¥-43

Approved By:

Approved By:

Approved By:.

Plant Operations Review Committee

Date: ? 2; ~4

. /(éf/ Date: %/2%3

‘Superintghdent - Plant Radiochemistry

@ wiie : | Date:ﬂf)

Superintendent-Nuclear Licensing & Systems




KEWAUNEE NUCLEAR POWER PLANT
OFFSITE DOSE CALCULATION MANUAL
Revision 6

. : June 4, 1993
|
|
|
|




Page No.

Table of
Contents -

p—— = \O 00~ N B WN -

gure

14 (Table 1.1) -

15 (Table 1.2)
16 (Table 1.2)
17 (Table 1.3)
18

19

20

21

22

23 .

24

25

26

27

28

29 (Figure 2)
30 (Figure 3)
31 (Table 2.1)
32 (Table 2.2)
33 (Table 2.3)
34 (Table 2.4)
35 (Table 2.4)
36 (Table 2.5)
37 (Table 2.5)
38 (Table 2.6).
39 (Table 2.6)
40 (Table 2.7)
41 (Table 2.7)
42 (Table 2.8)
43 (Table 2.8)
44 (Table 2.9)
45 (Table 2.9)
46 (Table 2.10)
47 (Table 2.10)
48 (Table 2.11)
49 (Table 2.11)
50 (Table 2.12)
51 (Table 2.12)
52 (Table 2.13)

L hhhhhhhh i hh i a

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Revision No. Date

02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93

02-15-93

02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93

- 02-15-93

02-15-93
02-15-93

- 02-15-93

02-15-93
02-15-93
02-15-93
02-15-93

02-15-93 -

02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93

02-15-93

02-15-93
02-15-93

Page No.

53 (Table 2.13)
54 (Table 2.14)
55 (Table 2.14)
56 (Table 2.15)
57 (Table 2.15)
58 :

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86 (Table 3.1)
87 (Table 3.2)
88 (Table 3.2)
89 (Table 3.3)
90 (Table 3.3)
91 (Table 3.4)
92 (Table 4.0)
93 (Table 4.1)
94 (Table 4.2)
95 (Table 4.3)
96 (Table 4.3)
97 (Table 4.4)
98 (Table 4.4)
99 (Table 4.5)
100 (Table 4.5)
A-1

A-2

A-3

A4

A-5 (Table A-1)
B-1

B-2

'CURRENT STATUS ODCM PAGES

Revision No. Date

Lhunhuhunuumuuuumuhhuuuumuunuunumuuuuuauuuuauuumuuuuuuumuumumuunumnunuuunnaohhnaoaohaohgaon i ha

02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93

© 02-15-93

02-15-93

02-15-93

02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93.
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93



Page No.

B-3
B-4

B-S

B-6 (Table B-1)
C-1

c-2

c-3

C-4 (Table C-1)
C-5 (Table C-1)
C-6 (Table C-1)
D-1

D-2

D-3 (Figure D-1)
E-1

E-2

E-3

E-4

" E-S

E6

E-7

E-8

E9

Revision No.

(VIR S SV IV IV IRV SV Y SV I SV T SV RV SV Y S RV IV RV

CURRENT STATUS ODCM PAGES

Date

02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93
02-15-93



Abstract

This document has been developed m accordance with the Wisconsim Public Service Corporation
(WPSC) commitment made by letter dated August 21, 1984 (from D. C. Hintz to S. A. Varga).
It provides the current methodologies and parameters to be used in the calculation of offsite
doses due to radioactive gaseous and liquid effluents and gaseous and liquid effluent monitoring
alarm/trip setpoints for the Kewaunee Nuclear Power Plant. To develop this document, WPSC
contracted the J. Stewart Bland Consultants, Inc. of Maryland; however, rigorous review and
final acceptance of this document has been provided by WPSC. Implementation of this
document is the responsibility of WPSC.

December 18, 1984
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KEWAUNEE NUCLEAR POWER PLANT
OFFSITE DOSE CALCULATION MANUAL

Introduction

The Kewaunee Offsite Dose Calculation Manual (ODCM) describes the methodology and
parameters used in: 1) the calculation of radioactive liquid and gaseous effluent monitoring
instrumentation alarm/trip setpoints; and 2) the calculation of radioactive liquid and gaseous
concentrations, dose rates and cumulative quarterly and yearly doses. The methodology stated
in this manual is acceptable for use in demonstrating compliance with 10 CFR 20.106, 10 CFR
50, Appendix I and 40 CFR 190.

More conservative calculational methods and/or conditions (e.g., location and/or exposure
pathways) expected to yield higher computed doses than appropriate for the maximally exposed
person may be assumed in the dose evaluations.

The ODCM will be maintained at the station for use as a reference guide and training document
of accepted methodologies and calculations. Changes will be made to the ODCM calculational
methodologies and parameters as is deemed necessary to assure reasonable conservatism in
keeping with the principles of 10 CFR 50.36a and Appendix I for demonstrating radioactive
effluents are ALARA.

Definitions
1. ACTION

ACTION shall be that part of a specification which prescribes remedial measures
required under designated conditions.

/

2. GASEQUS RADWASTE TREATMENT SYSTEM
A GASEOUS RADWASTE TREATMENT SYSTEM is any system desxgned and
installed to reduce radioactive gaseous effluents by collecting off-gases from the primary
coolant system and providing for delay or holdup for the purpose of reducing the total
radioactivity released to the environment.

3. INS ATION SURVEILLANCE

a. CHANNEL CHECK

b. CHANNEL FUNCTIONAL TEST

c. CHANNEL CALIBRATION

Rev. 5
02/15/93




10.

d. SOURCE CHECK
As defined in the Technical Specifications.

MEMBER(S) QF THE PUBLIC

MEMBER(S) OF THE PUBLIC shall mclude all persons who are not occupationally
associated with the plant. This category does not include ewmnployees of the utility, its
contractors or vendors. Also excluded from this category are persons who enter the site
to service equipment or to make deliveries. This category does include persons who use
portions of the site for recreational, occupational or other purposes not associated with
the plant.

OPERABLE-OPERABILITY
As defined in the Technical Specifications.

PURGE - PURGING

PURGE or PURGING is the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or other
OPERATING condition, in such a mnanner that replacewnent air or gas is required to

- purify the confinement.

RADIOLOGICAL ENVIRONMENTAL MONIT ORING MANUAL (REMM)

The REMM shall contain the current methodology and parameters used in the conduct
of the radiological environmental monitoring program. '

SITE BOUNDARY

The SITE BOUNDARY shall be that line beyond which the land is neither owned, nor
leased, nor otherwise controlled by the licensee.

UNRESTRICTED AREA

An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY
access to which is not controlled by the licensee for purposes of protection of individuals
from exposure to radiation and radioactive materials, or any area withiu the SITE
BOUNDARY used for residential quarters or for industrial, commercial, institutional.
and/or recreational purposes.

VENTILATION EXHAUST TREATMENT SYSTEM
A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and

Rev. 5
02/15/93



installed to reduce gaseous radioiodine or radioactive material in particulate form in
effluents by passing ventilation or vent exhaust gases through charcoal absorbers and/or
HEPA filters for the purpose of removing iodines or particulates fromn the gaseous
exhaust stream prior to the release to the environment. Such a system is not considered
to have any effect on noble gas effluents. Engineered Safety Feature atmospheric
cleanup systems (i.e., Auxiliary Building special ventilation, Shield Building ventilation,
spent fuel pool ventilation) are not considered to be VENTILATION EXHAUST
TREATMENT SYSTEM components.

Rev. §
3 02/15/93



‘ 1.0  Liquid Effluents

1.1 Radiation Monitoring Instrumentation and Controls

The liquid effluent momitoring instrumentation and controls installed at Kewaunee
for controlling and monitoring normal radioactive material releases in accordance
with 10 CFR 50, Appendix A, Criteria 60 and 64, are summarized as follows:

1) Alarm (and Automatic Termination) - R-18 provides this function on the
liquid radwaste effluent line, R-19 on the Steam Generator blowdown.

2) Alarm (only) - R-20 and R-16 provide alarm functions for the Service
Water discharges.

3) Composite Samples - Samples are collected weekly from the steam

- generator blowdown and analyzed by gamma spectroscopy. Samples are

collected weekly from the Turbine Building Sump and analyzed by gamma

spectroscopy. The weekly samples are composited for monthly tritium

and gross alpha analyses and for quarterly Sr-89 and 90 analyses. During

periods of identified primary-to-secondary leakage (with the secondary

activity > 1.0E-05 uCi/ml), grab samples from the Turbine Building

. ‘sump are collected daily and analyzed by gamma spectroscopy. These

. . samples are composited for monthly tritium and gross alpha analyses and
for quarterly Sr-89 and 90 analyses.

4)  Liquid Tank Controls - All radioactive liquid tanks are located
inside the Auxiliary Building and contain the suitable confinement
systems and drains to prevent direct, unmonitored release to the
environment. A liquid radioactive waste flow diagram with the
apphcable associated radiation monitoring instrumentation and
controls is presented as Figure 1.

1.2  Liquid Effluent Monitor Setpoint Determination

. Per the requirements of Technical Specification 7.1), alarm
setpoints shall be established for the liquid effluent monitoring instrumentation to
ensure that the release concentration limits of Specification 3 .3.1) are met
(i.e., the concentration of radioactive material released in liquid effluents to
unrestricted areas shall be limited to the concentrations specified in 10 CFR 20,
Appendix B, Table I, Column 2, for radionuclides and 2.0E-04 uCi/ml for .
dissolved or entrained noble gases). The following equation! must be satisfied

I Adapted from NUREG-0133

Rev. 5
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to meet the liquid effluent restrictions:

¢ g CETD (1;+f)

(L.1)

where:

C = the effluent concentration limit of Sg 331
' ) 20 MPC for the

site, in uCi/ml

c = the setpoint, in uCi/mi, of the radioactivity monitor measuring the
radioactivity concentration in the effluent line prior to dilution and
subsequent release; the setpoint, which is inversely proportional to
the volumetric flow of the effluent line and proportional to the
volumetric 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
unrestricted area

f = the flow rate at the radiation wnonitor 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

[Note that if no dilution is provided, ¢ < C. Also, note that when (F) is large
compared to (f), then (F + f) = F.]

1.2.1 Liquid Effluent Moni waste, St Generator Blowdown and
Service Water). The setpoints for the liquid effluent monitors at the
Kewaunee Nuclear Power Plant are determined by the following
equations:

. Rev. 5
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where:

SP =

MPC

e

MPC,

SEN =

cw =

RR =

bkg =

SMPCexSENxCW

P + bk
S =R g
(1.2)
and
Y G
MPC, =
G
MPC,
(1.3)

alarm setpoint corresponding to the maximum allowable release
rate (cpm)

an effective MPC value for the mixture of radionuclides in the
effluent stream (¢Ci/ml)

the concentration of radionuclide i in the liquid effluent (uCi)

the MPC value corresponding to radionuclide i from 10 CFR 20,

Appendix B, Table II, Column 2 (uCi/ml)

the sensitivity value to which the monitor is calibrated (cpm per
uCi/ml)

the circulating water flow rate (dilution water flow) at the time of
release (gal/wnin)

the liquid effluent release rate (gal/inim)

the background of the monitor (cpm)

The radioactivity monitor setpoint equation (1.2) remains valid during outages
when the circulating water dilution is at its lowest. Reduction of the waste stream
flow (RR) may be necessary during these periods to meet the discharge criteria.
At its lowest value, CW will eqnal RR and equation (1.2) reverts to the following
equation:

(1.4)

Rev. 5
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‘ : SP < MPC, x SEN + bkg

1.2.2 Conservative Default Values. Conservative alarm setpoints may be
determined through the use of generic, default parameters. Table 1.}
summarizes all current default values in use for Kewaunee. They are
based upon the following:

a) substitution of the default effective MPC value of 1.0E-05 xCi/ml
~ (refer to Appendix C for justification);

b) substitutions of the lowest operational circulating water flow, in
gal/min; and,

<) substitutions of the highest effluent release rate, in gal/min.

1.3 Liquid Effluent Concentration Limits - 10 CFR 20

(Technical Specification 7.3.1) limits the concentration of
in liquid effluents (after dilution in the Circulating Water
System) to less than the concentrations as specified in 10 CFR 20, Appendix B,

Table I, Column 2 for radionuclides other than noble gases. Noble gases are

o limited to a diluted concentration of 2E-04 uCi/ml. Release rates are controlled

. and radiation monitor alarm setpoints are established to ensure that these
. concentration limits are not exceeded. In the event any liquid release results in

an alarm setpoint being exceeded, an evaluation of compliance with the-

concentration limits of echnical Specification 7.3.1) may be

performed using the following equation o

Y [(Ci + MPC)) x RR + CW)] < 1

where:
(of = concentration of radionuclide i in the undiluted liquid effluent
(uCi/ml) :
MPC; = " the MPC value corresponding to radionuclide i fron 10 CFR 20.
Appendix B, Table I, Columa 2 (xCi/ml)
= 2E-04 uCi/ml for dissolved or entrained noble gases
RR = the liquid effluent release rate (gal/min)

: ) Rev. 5
7 02/15/93
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1.4

cw = the circulating water flow rate (dilution water flow) at the time of
the release (gal/min)

Liquid Effluen ulation - 10 CFR 5

effluents from the Kewaunee Nuclear Power Plant to:
- during any calendar quarter;
< 11.5 mrem to total body
< 5.0 mrem to any organ
- during any calendar year,
< 3.0 mrem to total body
< 10.0 mrem to any organ.
Per the surveillance requirements of | ‘Technical Specification

8.3.2}, the following calculational methods may be used for determining the dose
or dose commitment due to the liquid radioactive effluents from Kewaunee.

D, - LOTE-2 X VOL s~ (o 4.

cw

(1.5)

= dose or dose commitment to organ o, including total body
(mrem)

= site-related ingestion dose commitment factor to the total
body or any organ o for radionuclide i (mrem/hr per
uCi/ml) (Table

= average concentration of radionuclide i, in undiluted liquid
effluent representative of the volume VOL (xCi/ml)

= volume' of liquid effluent released (gal)

Rev. 5
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cw = average circulating water discharge rate during release
. period (gal/min)
1.67E-02 = conversion factor (hr/min)

The site-related ingestion dose/dose comnmitment factors (A,,) are presented in

Table 1.2 and have been derived in accordance with guidance of NUREG-0133
by the equation:

A, = 1.14E+05 [(U,, + D) + (Ug x BF)] DF;

(1.6)
where:

C Ay = composite dose parameter for the total body or critical
organ o of an adult for radionuclide i, for the fish mgestion
and water consumption pathways (mrem/hr per uCi/ml)

1.14E4+05 = conversion factor (pCi/uCi x ml/kg + hr/yr)
U, = adult water consumption (730 kg/yr)

. . D, = dilution factor from the near field area within 1/4 mile of
the release point to the nearest potable water intake for the
adult water consumption (842, unitless)

Ug = adult fish consumption (21 kg/yr)

BF; = bioaccunulation factor for radionuclide i in fish from Table
‘ 1.3 (pCi/kg per pCi/1) |

DF. = dose conversion factor for nuclide i for adults in

1

preselected organ, o, from Table E-11 of Regulatory Guide
1.109, 1977 and NUREG 0172, 1977 (mrewn/pCi)

The radionuclides included in the periodic dose assessment per the requirements
{Technical Specification 7/8.3.2) are those as identified
by gamma spectral analysis of the liquid waste samples collected and analyzed per
the requirements of § echnical Specification 8.3.1.1), Table
3.3).

2 Adapted from the Kewaunee Final Environmental Statement, Section V.

: Rev. 5
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Radionuclides requiring radiochemical analysis (e.g., Sr-89 and Sr-90) will be
added to the dose analysis at frequency consistent with the required minimum
analysis frequency of Table 4.3 (8.3

In lieu of the individual radionuclide dose assessment as presented above, the
following simplified dose calculational ti be used for demonstrating
compliance with the dose limits of S echnical Specification
7.3.2). (Refer to Appendix A for the derivation and justification for this
simplified method.)

Total Body
' 9.67E+03 x VOL
Dy = C.
tb CW E 1
(1.7
Maximum Organ -
1.18E+04 x VOL
Pmax = CW X E Ci
(1.8)
where:
C, = average concentration of radionuclide i, in undiluted liquid
effluent representative of the volume VOL (xCi/ml)
VOL = volume of liquid effluent released (gal)
CcwW = average circulating water discharge rate during release
period (gal/min)
Dy, = conservatively evaluated total body dose (mrem)
D ax = conservatively evaluated maximum organ dose (mrem)
9.67TE+03 = conversion factor (hr/min) and the conservative total body
dose conversion factor (Cs-134, total body -- 5.79E+05
mrem/hr per xCi/ml)
1.18E+04 = conversion factor (hr/min) and the conservative maximum
organ dose conversion factor (Cs-134, liver -- 7.09E+05"
mrem/hr per xCi/ml)

_ Rev. 5
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1.5

Liquid Effluent Dose Projections

{Technical Specification 7.3.3) requires that the liquid
radioactive waste processing system be used to reduce the radioactive material
levels in the liquid waste prior to release when the quarterly projected doses
exceed:

- 0.18 mrem to the total body, or
- 0.62 mrem to any organ.

The applicable liquid waste streams and processing systems are as delineated in
Figure 1.

Dose projections are made at least once per 31 days by the following equations:

(1.9)
Dmaxp = Dmax 91 + d)
(1.10)
where:
Dpp = the total body dose projection for current calendar quarter (mrem)
D, = the total body dose to date for current calendar quarter as
- determined by equation (1.5) or (1.7) (inrem)
Dmaxp = the maximum organ dose projection for current calendar quarter
(mrem)
Dpax = the maximum organ dose to date for current calendar quarter as
determined by equation (1.5) or (1.8) (mrem)
d = ihe number of days to date for current calendar quarter
91 = the number of days in a calendar quarter
Rev. 5
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1.6

nsite Disposal of Low-Level Radioactively Contaminated Waste Streams

During the normal operation of Kewaunee, the potential exists for in-plant process
streams which are not normally radioactive to become contaminated with very
low levels of radioactive materials. These waste streams are normally separated
from the radioactive streams. However, due mainly to infrequent, 1ninor system
leaks, and anticipated operational occurrences, the potential exists for these
systems to become slightly contaminated. At Kewaunee, the secondary system
demineralizer resins, the service water pretreatment system sludges, the make-up
water system resins, and the sewage treatinent plant sludges are waste streams
that have the potential to become contaminated at very low levels. During the
yearly testing of a batch of pre-treatment sludge, it was found that approximately
15,000 cubic feet of sludge had been contaminated with Cs-137 and Co-60.

The potential radiation doses to members of the public from these onsite disposal
methods are well below | mrem per year. This dose is in keeping with the
guidelines of the National Council on Radiation Protection (NCRP) in their
Report No. 91, in which the NCRP established a "neghglble individual risk level”
at a dose rate of 1 mrem per-year.

It is for these type wastes that the NRC acknowledged in Informnation Notice No.
83-05 and 88-22 that the levels of radioactive material are so low that control and
disposal as a radwaste are not warranted. The potential risks to inan are

. negligible and the disposal costs as a radwaste are unwamnted and costly.

This waste material will be monitored and evaluated prior to disposal to ensure
its radioactive material content is negligible. It shall then be disposed of in a
normal conventional manner with records being mzintained of all materials
disposed of using these methods. '

Approvals for spéciﬁc alternate disposal methods are listed in Appendix E.

~ Rev. 5
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Figure 1
Liquid Radioactive Effluent Flow Diagram
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' Parameters for Liquid Alarin Setpoint Determinations

Actual Default
Parameter Value Value Units Commen
MPC, calculated 1.0E-0S* uCi/mi Calculate for each batch to be released
G measured N/A uCi/mi Taken from gamma spectral analysis of
: liquid effluent
MPC; as N/A uCi/mi . Taken from 10 CFR 20, Appendix B, Table
0,
determined Col. 2.
SEN R-18 as 2.0E+6 cpm per Radwaste effluent
R-19 determined 2.0E+6 uCi/mi Steam Generator blowdown -
R-20 7.0E+7 Service Water - component cooling
R-16 2.0E+6 Service Water - Containment fan cooling
CwW as 2.58E+05 gpm Circulatmg Water System default = winter,
determined ) single CW pump
RR R-18 as 8.0E,+01 . gpm Determined prior to release; release rate can
. determined " be adjusted for Technical Specification
' compliance
' R-19 as 2.0E+02 Steam Generator A and B combined
R-20 determined 5.0E+03 Service Water - component cooling
R-16 1.SE+03 Service Water - Containment fan cooling
bkg R-18 - as 2.0E+03 cpm Nominal values only; actual values may be
R-19 determined 8.0E+01 used m lieu of these reference values
R-20 6.0E+01
R-16 i 8.0E+01
SP R-18 calculated 6.45E+4 +bkg cpm Default alarm setpoints; more conservative
R-19 calculated 2.58E+4 +bkg ‘ values may be used as deem appropriate and
R-20 calculated 3.61E+4 +bkg desirable for assuring regulatory compliance
R-16 calculated 3.44E+3 +bkg and for maintaining releases ALARA.
SP (with no Circulating Water System flow, CW=0)
R-18 calculated 2.50E+3 +bkg cpm For outages with no Circulating Water
Systein
R-19 calculated 1.00E+3 +bkg flow (CW=0) and a dilution flow as
. provided
R-20 calculated 1.40E+3 +bkg by the Service Water system of 10,000 gpm.
R-16 calculated 1.33E+2 +bkg total. :

' * Refer to Appendix C for derivation
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. A,, Site Related Ingestion Dose Commitment Factors
(mrem/hr per uCi/ml)

Nuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI
H-3 - 3.30E-1 3.30E-1 3.30E-1 3.30E-1 3.30E-1 3.30E-1
C-14 3.13E+4 6.26E+3 6.26E+3 6.26E+3 6.26E+3 6.26E+3 6.26E+3
Na-24 409E +2 4.09E +2 409E+2 4.09E+2 409E +2 409E+2 409E+2
P.32 1.39E+6 8.62E+4 5.36E+4 - - - 1.56E+5
Cr-51 - - 1.28E+0 7.63E-1 2.81E-1 1.69E+0 321E+2
. Mn-54 - 438E+3 8.36E+2 - . 1.30E +3 - 1.34E+4
Mn-56 - 1.10E +2 196E+1 - 140E+2 - 352E+3
Fe-55 6.61E+2 45TE+2 1.06E+2 - - 2.55E+2 2.62E+2
Fe-59 1.04E +3 245E+3 9.40E +2 - - 6.85E+2 8.17E+3
Co-57 - 2.11E+1 351E+1 - - - S36E+2
Co-58 - 899E +1 2.02E+2 - - - 1.82E+3
Co-60 - 2.58E+2 S.70E +2 - - - 48SE+3
Ni-63 3.13E+4 217E+3 1.05SE+3 - - - 452E+2
Ni-65 1.27E+2 1.65E+1 7.52E+0 - ) - - 418E+2
Cu-64 - 1.01E+1 4.72E+0 - 2.53E+1 - 85TE+2
Zn-65 232E+4 7.38E+4 3.33E+4 . - 493E+4 - 465E+4
Zn-69 493E+1 943E+1 6.56E+0 - 6.13E+1 - 142E+1
Br-82 - - 227E+3 - - - 261E+3
Br-83 - - 405E+1 - - - S.83E+1
- Br-84 ’ - - S24E+1 - - - 4.12E-4
' Br-85 - - 2.1SE+0 - - - -
Rb-86 . 1.01E+5 471E+4 - - - 199E +4
Rb-88 - 290E+2 1.54E+2 - - - 4.00E-9
Rb-89 - 1.92E+2 1.35E+2 - - - -
Sr-89 224E+4 - 6.44E +2 - - - 3.60E+3
Sr-90 5.52E+5 - 135E+5 - - - 1.59E +4
Sr-91 413E+2 - 167E+1 - - - 1.97E+3
Sr-92 1.57TE+2 - 6.7TE+0 - - - 3.10E+3
Y-90 585E-1 | - 1.57E-2 - - - 6.21E+3
Y-91in 5.53E-3 - 2.14E-4 - - - 1.62E-2
Y-91 8.58E+0 - 2.29E-1 - - - 42E+3
Y-92 5.14E-2 oo 1.50E-3 - - - 9.00E+2
Y-93 1.63E-1 - 4.50E-3 - ’ - - S.1TE+3
Zr-95 2.70E-1 8.67E-2 5.87E-2 - 1.36E-1 - 275E+2 .
Zr-97 1.49E-2 3.01E-3 1.38E-3 - 4.55E-3 - 934E+2
Nb-95 44TE+2 249E+2 1.34E +2 - 246E +2 - 1.51E+6
Nb-97 3.75E+0 9.48E-1 3.46E-1 - 1.11E+0 - 3.50E+3
Mo-99 - 1.07E+2 204E+1 - 243E+2 - 249E+2
Tc-99m 9.11E-3 2.58E-2 3.28E-1 - 391E-1 1.26E-2 1.52E+1
Tc-101 9.37E-3 1.35E-2 1.32E-1 - 2.43E-1 6.90E-3 -

‘ | . A Rev. 5
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Nuclide

Ru-103
Ru-105
Ru-106
Rh-103m
Rh-106

Ag-110m
Sb-124
Sb-125
Te-125m
Te-127m

Te-127
Te-129m
Te-129
Te-131m
Te-131

Te-132
1-130
I-131
-132
133

I-134
I-135
Cs-134
Cs-136
Cs-137

Cs-138
Ba-139
Ba-140
Ba-141
Ba-142

La-140
La-142
Ce-141
Ce-143
Ce-144

Pr-143
Pr-144
Nd-147
W-187
Np-239

Ai Site Related Ingestion Dose Commitment Factors

Bone

461E+0
3.84E-1
6.86E +1

1.04E+0
948E +0
6.06E+0
2.5TE+3
6.49E+3

1.05E+2
1.10E +4
3.01E+1
1.66E+3
1.89E+1

242E+3
2.79E+1
1.54E +2
7.49E+0
S5.24E+1

391E+0
1.63E+1
298E+5
3.12E+4
3.82E+5

2.64dE+2
1.02E+0
2.15SE+2
498E-1
2.25E-1

1.52E-1
7.79E-3
3.17E-2
5.58E-3
1.65E+0

5.60E-1
1.83E-3
3.83E-1
296E+2
297E-2

Liver

9.62E-1
1.79E-1
6.77E-2
931E+2
232E+3

3.79E+1
4.11E+3
1.13E+1
8.11E+2
7.89E+0

1.56E+3
8.23E+1
2.20E+2
200E+1
9.11E+1

1.06E+1
428E+1
7.09E +5
1.23E+5
S22E+5

5.22E+2
7.30E-4
2.69E-1
3.76E-4
231E-4

7.67E-2
3.54E-3
2.14E-2
4.13E+0
6.90E-1

2.25E-1
761E-4
442E-1
24TE+2
2.92E-3

(mrem/hr per uCi/ml)

T.Body Thyroid Kidney Lung
1.99E +0 1.76E +1 -
1.52E-1 496E +0 -
8.68E+0 1.32E+2

5.71E-1 - 1.89E+0 -
3.76E+0 2.30E-2 - 7.38E+0
1.4E +0 6.16E-3 - 46TE+0
3.44E+2 7173E+2 1.4E +4 -
791E+2 1.66E+3 264E+4 -
228E+1 781E+1 4.29E+2 -
1.74E+3 3.79E+3 4.60E+4 -
733E+0 231E+1 1.27TE+2

6.76E+2 1.28E+3 8.22E+3 -
S96E+0 1.55E+1 8.27TE+1 -
147E+3 1.73E+3 1.50E+4 -
325E+1 697TE+3 1.28E+2 -
1.26E +2 7.20E+4 3. 76E+2

7.01E+0 7.01E+2 3.19E+1 -
278E+1 1.34E+4 1.59E+2 -
3.80E+0 1.84E+2 1.69E+1 -
1.58E+1 2.82E+3 6.86E+1 -
579E+5 - 229E+5 761E+4
8.86E +4 - 6.8SE+4 939E+3
342E+5 - 1.7TE+5 S.89E +4
2.59E +2 384E+2 -379E+1
3.00E-2 - 6.83E-4 4.14E-4
141E+1 - 9.16E-2 1.54E-1
1.68E-2 - 3.50E-4 2.13E-4
1.42E-2 1.95E-4 131E-4
2.03E-2 - - -
8.82E-4 - - -
2.43E-3 - 9.95E-3 -
4.5TE-4 - 1.82E-3 -
8.87E-2 - 4.10E-1 -
2.77E-2 - 1.30E-1 -
931E-5 - 429E-4 -
2.65E-2 - 2.59E-1 -
8.65E+1 - - -
1.61E-3 - 9.10E-3

16

3.92E+2
2.69E+2
6.67TE+1
1.03E +4
2.18E+4

8.32E+3
S.55E+4
22TE+1
8.05E+4
267TE+0

739E+4
708E +1
S.79E+1

- 3.76E+0

8.19E+1

9.26E-3

483E+1
1.24E+4
1.40E +4
1.01E +4

2.23E-3
1.82E+0
442E+2

S5.63E+3
259E+1
8.19E+1
1L54E+2
5.58E+2

245E+3
212E+3

8.10E+4
598E +2
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Bicaccumulation Factors(BF3)
(pCi/kg per pCi/liter)*
Element Freshwater Fish
H : 9.0E-01
C ' 4.6E+03
Na 1.0E+02
P ' 3.0E+03
Cr 2.0E+02
Mn 4.0E+02
Fe 1.0E+02
Co 5.0E+01
- Ni 1.0E+02
Cu 5.0E+01
Zn 2.0E+03
Br ‘ 42E+02
Rb 2.0E+03
Sr 3.0E+01
Y 2.5E+01
Zr 3.3E+00
Nb 3.0E+04
Mo 1.0E+01
Tc 1.5E+01
Ru 1.0E+01
Rh 1.0E+01
Ag 2.3E+00
Sb 1.0E+00
Te 4.0E+02
I 1.5E+01
Cs 2.0E+03
Ba 4.0E+00
La _ 2.5E+01
Ce . 1.0E+00
Pr 2.5E+01
Nd 2.5E+01
w 1.2E+03
Np 1.0E+01

Values in this Table are taken from Regulatory Guide 1.109 except for phosphorus
which is adapted from NUREG/CR-1336 and silver and antimony which are taken
from UCRL 50564, Rev. 1, October 1972.
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2.0

Gaseous Effluents

Radiation Monitoring Instrumentation and Controls

The gaseous effluent momitoring instrumentation and controls at Kewaunee for
controlling and monitoring normal radioactive material releases in accordance
with 10 CFR 50, Appendix A, Criteria 60 and 64, are summarized as follows:

2.1

D

2.2

3)

4)

Waste Gas Holdup System - The vent header gases are collected by the
waste gas holdup system. Gases may be recycled to provide cover gas for
the CVCS hold-up tanks or held in the waste gas tanks for decay prior to
release. Waste gas decay tanks are batch released after sampling and
analysis. The tanks are discharged via the Auxiliary Building vent. R-13
and/or R-14 provide noble gas monitoring and automatic isolation.

Condenser Evacuation System - The air ejector discharge is momitored by
R-15. Releases from this system are via the Auxiliary Building vent and
are monitored by R-13 and/or R-14.

Containment Purge - Containment purge and ventilation is via the
containment stack. The stack radiation momitoring system consists of: a)
a noble gas activity monitor providing alarm and automatic termination of

" release (R-12 and R-21); b) an iodine sampler; and c) a particulate

sampler. Effluent flow rates are determined empirically as a function of
a fan operation (fan curves). Sampler flow rates are determined by flow
rate instrumentation.

Auxiliary Building Vent - The Auxiliary Building vent receives discharges

from the waste gas holdup system, condenser evacuation system, fuel
storage area ventilation, Auxiliary Building radwaste processing area
ventilation, and Auxiliary Building general area. All effluents pass
through: a) a noble gas monitor - (R-13 and/or R-14; b) an iodine sampler
(R-13A); and c) a particulate sampler (R-13A). The noble gas monitor
(R-13 and/or R-14) provides auto isolation of any waste gas decay tank
releases and diverts other releases through the special ventilation system.
Effluent flow rates are deterinined by installed flow measurement
equipment or as a function of fan operation (fan curves). Sampler flow
rates are determined by flow rate instrumentation.

A gaseous radioactive waste flow diagram with the applicable, associated

radiation monitoring instrumentation and controls is presented as Figure 2.

Gaseous Effluent Monitor Setpoint Determination

2.2.1 C ntamment and Auxiliary Building Vent Monitor. Per the requirements

echnical Specification 7. 2), alarm setpoints shall be
established for the gaseous effluent monitoring instrumentation to énsure
that the release rate of noble gases does not exceed corresponding dose

Rev. 5
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FRAC

rate at the site boundary of 500 mrem/year to the total body or 3000
mrem/year to the skin. Based on a grab sample analysis of the applicable
release (i.e., grab sample of the Containment vent or Auxiliary Building
vent), the radlatlon monitoring alarm setpoints may be established by the
following calculational method:

FRAC

where:

FRAC

X/Q.

Mi

1.1
4.72E+02
500

3000

= 4.T2E+02 x X/Q x VEx ¥ (C; x Kp] + 500

2.1

= [4.72E+02 x X/Q x VF x ¥_ (C; x (L; + 1.1 M})] + 3000

2.2)
fraction of the allowable release rate based on the identified
radionuclide concentrations and the release flow rate

annual average meteorologlcal dlsperswn to the controlling
site boundary location (sec/m )

ventilation system flow rate for the applicable release point
and monitor (ft /min) -

concentration of noble gas radlonuchde i as determined by
radioanalysis of grab sample (uCi/cm?)

total body dose conversxou factor for noble gas radionuclide
i (mrem/yr per uCi/m, from Table

beta skin dose conversion factor for e gas radionuclide

i (mrem/yr per uCi/m®, from Table

gamma a1r _dose conversxon factor for noble gas

mrem skin dose per mrad gamma air dose (mrem/mrad)
conversion factor (cm3/ft3 x min/sec)

total body dose rate limit (mrem/yr)

~ skin dose rate limit (mrem/yr)
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. Based on the more limiting FRAC (i.e., higher value) as determined above, the
alarm setpoint for the Containment and Auxmary Building vent monitors at
Kewaunee may be calculated:

=[ ¥ C; x SEN + FRAC] + bkg

2.3)
where:
SP = alarm setpoint corresponding to the maximum allowable
release rate (cpm)
SEN = monitor sensitivity (cpm per uCi/cm?)
bkg = background of the monitor (cpm)

2.2. 2 Conservative Default Values. A conservative alarm setpoint can be
established, in lieu of the individual radi