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0.0 SUMMARY

On October 22, 2012, Dominion made known the decision to permanently shut down the Kewaunee
Power Station (KPS). On February 25, 2013, Dominion Energy Kewaunee (DEK) submitted a
certification of permanent cessation of power operations pursuant to 10 CFR 50.82(a)(1)(i), stating that
DEK has decided to permanently cease power operation of KPS on May 7, 2013. On May 15, 2013 the
NRC docketed the certification for permanent removal of fuel from the reactor vessel pursuant to 10
CFR 50.82(a)(1)(ii). Therefore the 10 CFR Part 50 license no longer authorizes KPS to operate the
reactor or emplace or retain fuel in the reactor vessel, as specified in 10 CFR 50.82(a)(2).

On June 15, 2017, the transfer of all spent fuel from the KPS Spent Fuel Pool (SFP) to the Independent
Spent Fuel Storage Installation (ISFSI) was completed. All remaining irradiated materials were
removed from the SFP in October 2017.

During 2017 all solid, liquid, and gaseous radioactive effluents from the Kewaunee Power Station were
well below regulatory limits. For individual effluent streams, the quarterly limit most closely
approached was:

GASEQUS: Ingestion Pathway-Organ Total Body
Quarterly Limit'(mRem) 7.5
Actual Dose (mRem) ~ .2.99E-04 (1% Quarter)
% 6f Specification * “* " 3.99E-03
LIQUID: Ingestion Pathway-Organ  Bone
Quarterly Limit (mRem) 5.0
Actual Dose (mRem) 1.42E+00 (3™ Quarter)
% of Limit 2.84E+01
SOLID: No upper limit for solid radioactive waste applies.
Cubic Meters Shipped 2.16E+01 m® (7.64+02 ft°)
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1.0 INTRODUCTION

This report is being submitted in accordance with the requirements of Kewaunee Technical
Requirements Manual, Section 10.3.2 and the, Offsite. Dosé Calculation Manual, Séction'15.2. It
includes data from all effluent releases' made from January 1 < December 31, 2017. The report contains
summaries of'the gaseous and liquid 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 radioactive. waste disposal, revisions to the”
Process Control Program and the Offsite Dose Calculation Manual; major changes to the radioactive -
liquid and gaseous waste treatment systems, and addresses the cumulative meteorological data. Values
indicated as 0 (zero) in this repoit refer to actual values less than the detection limits. A table of these
less than detectable (LLD) values is identified in sections 2.1 and 3.1: “ ’

1.1 Effluent Dose Limits

Spec1ﬁcat10ns are set to ensure that offsite,doses are maintained as low as 1easonab1y achlevable while
still allowing for practical and dependable evolutlons at the Kewaunee Power Statlon IR

The Kewaunee Offsite Dose Calculatlon Manual (ODCM) describes the methodology and parameters

used in: R ;
1) The calculation of radioactiv‘e,liquid and gaseous effluent monitoring instrumentation
alarm/trip set points.

2.) The calculation of radioactive liquid and gaseous concentrations; dose rates and
cumulative quarterly and annual doses. The ODCM methodology is acceptable for use

in demonstrating compliance with 10 CFR20.1301/1302; 10 CFR 50, Appendix I; and
40 CFR 190.

Page 4 of29 . .



2.0 GASEOUS EFFLUENTS

2.1 Lower lelts of Detectlon (LLD) for Gaseous Efﬂuents ‘

Gaseous rad10act1ve efﬂuents are released in both the contmuous 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 weekly for gaseous gamma emitters and monthly :
for tritium. Batch releasesare sampled prier to release for pnnc1pal gaseous and partlculate gamma
emitters, halogens and tnt1um ST - - - :

W..

The LLD S for gaseous radlo analyses as l1sted n Table l3 2 1-1 of the Kewaunee ODCM are:

Analysis LLD (uCi/ml)

1. Gaseous Gamma Emitters < « - coln s 100B04 ot
Iodine 131+ q Ce . xS e U3.00B-12 0 e
Particulate Gamma Em1tters 1.00E-11

- Particulate Gross-Alpha- .- - * . - SLO0E-1T*°
Strontium 89, 90 1.00E-11
Noble Gases, Gross Beta or Gamma 1.00E-06

Tritium (H-3) © . & ¢ 0o T8 100BH06 T i

The nommal "a. pnon“ LLD avalues are shown below S

E

.ISO’[Ope;.',_, g 7a priori LLD (nC1/ml)

a. Gaseous emissions:

Kr-87 5.61E-08
Kr-88 1.02E-07
Xe-133 6.68E-08
Xe-133m 2.75E-07
Xe-135 2.99E-08
Xe-138 1.13E-07
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b. Particulate emissions: R

Mn-54 S0 L LLIEAYS:

Fe-59 2.27E-13

Co-58 2.28E-13

Co-60 . 3.57E-13

7n-65 1.68E-13

Mo-99 _ 2.73E-13 - - ‘ .

Cs-134 4.69E-13 R : Sl S e
Cs-137 1.68E-13

Ce-141 2.08E-13

Ce-144 1.24E-12

c. Other identifiable gamma emitters:

Ar-41 3.97E-10 EAR T thnade T e
Kr-85 8.63E-05

Kr—8_5m A SR S ‘462E—08 R R LY U L PR T ST A O

g KI'-SQ R R 204E706, L A A o B T A A RS
Xe-131m: - .. . -~ 1.82B-06,- . . 4 i o e
Xe-135m 1.90E-08
Xe-137 . 2.88E-07
I-131 1.32E-13

d. Composite particulate samples:

Sr-89 1.00E-14
Sr-90 1.00E-14
Gross Alpha 1.00E-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.
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2.2 Gaseous Batch Release Statistics

The following is a summation of all gaseous batch releases made during 2017.

Number of batch releases........c.covveiviiirecreeneenne 0

Total time for all batch releases (min).............. 0.0
Maximum time for a batch release (min).......... 0.0
Average time for a batch release (min)............. 0.0
Minimum time for a batch release (min)........... 0.0

2.3 Gaseous Effinent Data PERERRE

Table 2.1 presents a quarterly summation of the total act1v1ty released and average release ratés of
gaseous effluents. Table 2.2 lists the quarterly sums of individual gaseous radionuclide released by
continuous mode. Table 2.3 lists the quarterly sums of individual gaseous radionuclide released by
batch mode. Table 2.4 presents the dose limits for gaseous efﬂuents and the calculated’ doses th1s year
~ from gaseous effluents. . g
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Fission and Activation Gases

Total Activity Rele'ésed\(C.i)
Average Release Rate (nCi/sec)

Jodines

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

Particulates

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

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

Gross Alpha Released (Ci)

Carbon-14

Total Annual
Activity Released (Ci)

1st Quarter .

0.00E+00 *
0.00E+00

0.00E+00
0.00E+00

Table 2.1
... Gasequs E“f‘ﬂuents‘;_,smilmatjop of all Releases .

SERRS

0.00E+00

0.00E+00

B

E AR

1.13E+01

1.45E+00 .

0.00E+00

2nd Quarter 3rd Quarter

0.00E+00
0.00E+00

0.00E+00
0.00E+00

~

0.00E-+00
0.00E+00

6.49E+00

8.26E-01 ; -

0.00E+00
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0.00E+00"
| 0.00E+00

0.00E+00

0.00E+00

.

0.00E+00

10.00E+00

6.70E+00
8.43E-01

0.00E+00

4th Quarter

" 0.00E+00

0.00E+00

0.00E+00
0.00E+00

Lot
i i

0.00E+00

© 0.00E+00

1.77E+00

. 2.23E-01

0.00E+00

Total

0.00E+00
0.00E+00

0.00E+00
0.00E+00

P

0.00E+00
0.00E+00

Lo

2.63E+01
8.33E-01

0.00E+00

0.00E+00




| | Table22 ..
Gaseous Effluents - Ground Level - Nuclides Reéleased (Ci)
Continuous Mode

Ao

o 1st Quarter 2nd Qﬁarter 3rd Quarter 4th Quarter  Total
Fission Gases
Total 0.00E+00 ~ 0.00E+00 0.00E+00 0.00E+00 0.00E+00
lodines N )
Total 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates .
Total " 000E+00  © C 0.00B+00 ° " 0.00E00 - ‘' 0.00B+00 - 0.60E+00
Gross Alpha 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00"- - -

Tritium - " 1.13E+01 6.49E+00 - =  6.70B+00  177E+00° - 2.63F401
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Tahle;2.3
Gaseous Effluents - Ground Level - Nuclides Released (Ci)
Batch Mode ¢ - '

1st Quarter - 2nd"Qﬁértéf | 3rd Qﬁéﬁer 4th Quarfer Total
Fission Gases

Total 0.00E+00 ~0.00E+00 0.00E+00 -0.00E+00 0.00E+00 -

Jodines

Total . ... . 0.00E+00, :. .  0.00E+00,, . ,..0.00E+00 . ..- ;0.00E+00:. +0.00E+00 -
: woene e gl e x0T

S T UREEEE S

vh ok

Particulates

v

Total '~ 000E+00  0.00E+00 T0.00E+00  0.00E+00  0.00E+00

Tritium - 0.00E+00 . 0.00E+00.,. -

RISt S
. 0.00E+00-. .. 0.00E+00 .  0.00E+00
Gross Alpha  0.00E+00  0.00B+00 = 0.00E+00 0.00E+00  0.00E+00

1 - There were no gaseous batch discharges in 2017.
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Table2.4 |
* Dose from Gaseous Effluents - '

The offsite dose limits from radioactive materials in gaseous effluents are specified in Section 13.2.2
and 13.2.3 of the Kewaunee ODCM and can be summanzed as follows:

B

A1r Dose Air Dose
Limit Gamma Beta Organ
Quartetly * 5.0'mrad *10.0 mrad 7.5 mrem
Annual 10.0 mrad 20.0 mrad 15.0 mrem

The total releases of gaseous effluents dunng 2017 for each quarter and for the year were within hmlts
The following offsite doses were calculated using equatiotis 2.7, 2.8, and 2.11'from the Kewaunee
ODCM. Calculated offsite doses versus quarterly and annual limits are shown below:

_ 1st Qtr - 2nd Qtr 3rd Qtr 4th Qtr .

1. Gamma- Air Dose N - B . L,
Specification (mrad) ~ 5.00E+00 ~ ** '5.00E+00" ' ““5.00E+00  5.00E+00 1.00E+01 "
Actual Dose (mrad) 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00 :

% of Specification ~ 0.00E+00  0.00E+00 ~  0.00E+00  0.00E+00  0.00E+00 .

2. Beta- Air Dose
Specification (mrad) 1.00E+01 1.00E+01 1.00E+01 1.00E+01 2.00E+01
Actual Dose (mrad) 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00
% of Specification 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00

3. Organ Dose
Specification (mrem)  7.50E+00 7.50E+00 7.50E+00  7.50E+00 1.50E+01

Total Body

Actual Dose (mrem) 2.99E-04 1.72E-04 1.77E-04 4.68E-05 6.95E-04

% of Specification 3.99E-03 2.29E-03 2.37E-03 6.24E-04 4.64E-03

Bone

Actual Dose (mrem) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

% of Specification 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00
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Liver
Actual Dose (mrem)
% of Specification

Thyroid
Actual Dose (mrem)
% of Specification

Kidney
Actual Dose (mrem)
% of Specification

Lung
Actual Dose (mrem)

% of Specification

GI-LLI
Actual Dose (mrem)
% of Specification

1st Qtr.

2.99E-04
3.99E-03

2.99E-04
3.99E-03

2.99E-04
3.99E-03

2.99E-04
3.99E-03

2.99E-04

3.99E-03

Table 2.4 (continued)
Dose from Gaseous Effluents

- 2nd Qtr

1.72E-04
2.29E-03

1.72E-04
2.29E-03

" 1.72E-04
2.29E-03

1.72E-04
2.29E-03

1.72E-04
2.29E-03
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3rdQtr - -

1.77E-04
2.37E-03

1.77E-04

- 2.37E-03 -

1.77E-04
2.37E-03.

1.77E-04
2.37E-03

1.77E-04
2.37E-03

4.68E-05
6.24E-04

4.68E-05
6.24E-04

4.68E-05

6.24E-04

4.68E-05
6.24E-04

4.68E-05
6.24E-04

Annual .

6.95E-04
4.64E-03

6.95E-04
4.64E-03

6.95E-04
4.64E-03

6.95E-04
4.64E-03

6.95E-04
4.64E-03




2.4 Estimation of Carbon-14 in Gaseous Rgléas’esv I

Due to permanent plant shutdown on May 7, 2013, ‘there' were no reléases of Carbon-14 from the site.
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3.0 LIQUID EFFLUENTS ., . ... . . . e

i

43 1 Lower lelts of Detectlon (LLD) for quuld Efﬂuents | . .

Liquid radloactlve 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, Iron 55 and Nickel 63.

The LLD's for liquid batch release radio-analyses, as listed in Table 13.1.1-1 of the Kewaunee ODCM

are: Co e
Analysis LLD (uCi/ml
Principal Gamma Emitters . 1.00E-06 .
Todine 131 1.00 E-06.
. Tritium (H-3) 1.00 E-05
Gross Alpha 5.00 E-07
Strontium 89,90, . . .. 500B08 . - . .

Iron 55 T T1.00 E<06 -

The acfuai ebjtéiined f'a priori" LLD values for batch releases are shown below.

Isotope - 1st Quarter © -2nd Qﬁa'rt'_.e"r!‘t 3rd Quarter * 4th Quartst ‘Average apr‘iciri"
ce T st - LLD (uCi/ml) -
Mn<54 7 978Ei08 © © 1.57E:07°" 1.32B-207" 1.74B-08 ° 1.01B-07
Fe-59-* " 221B07 - 3.90B:08 " 2.89E-07 ' 3.78B-08 °° 147E-07
Co-58 “: = 958E-08 - 9.58E:08 ' 1.71E-08 ~ 9.70E-08°  * 7.64E-08
Co-60 "~ 147E07-" ' 2.33E08 " 2.26E-08 ' 2.24E-08 = 5.38E-08
Zn-65 "' 439E-08"  3.33E-07- 325E:07  3.23E-07 ' ' 2.56E-07
Mo-99 ' 123B-07° 686E07  124E-07 - 124E-07 © 7 2.64E-07
Cs-134 5 748E-08 ° 7.48E:08  7.85E08 7.40E-08 7.55E-08
Cs-137 1.65B8-08 ~ 9.31E-08  9.64E°08 ~ 130E-07 8.40E-08
Ce-141 . . 1.04B:07 ~ 1.36E-07 - 113E-07  135B-07 ' 122E07
Ce-144% . 6.10B-07 ' 5.77E-07°" 447807 ~ 3.71E-07 ' 501E-07
131 . 10407 L.O3E-07' -’ 637E08 - 147E-07 * ' 1.04E-07 ~
H-3. . 312E06 - 324B'06 - 2.96E06  3.10E-06" * - 3.11E-06
Sr-89 . 1.34E-08  1.71E-08 * < 3.78E:08 - 1.10E-08 * " 1.98E-08 "
Sr-90 ' 747E09°°° 7.75E-09  1.14E-08° - 8.90E-09 ° - 8.88E-09
Gross Alpha .~ 7.47E-09° - 9.61E:09 - 1.30E-08 © 9.22E-G9 - - 9.83E-09
Fe-55 7.77E-07  7.87E-07  791E-07  7.06E-07 7.65E-07
Ni-63 9.80E-08  6.01E-08  6.63E-08  7.08E-08 7.38E-08
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Continuous liquid releases are grab-sampled weekly and analyzed for principa’l" gamma emitters. A
fraction of each weekly sample is retained for a monthly proportional composite WhJCh is then analyzed
for Gross Alpha, Strontium 89, Strontium 90, Iron 55atid Nickel 63 '

The LLD's for liquid contmuous release rad1oana1yses as hsted in Table 13.1. 1 1 of the Kewaunee
ODCM are:

Analysis LLD (pCi/ml)

. Prin¢ipal Gamma Emitters: 500 E-07
Iodine 131 1.00 E-06
Tritium (H-3) 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 cohtinud_ﬁs releases are shown below.

Isotope Ist Quarter ~ 2nd Quarter  3rd Quarter ~ 4th Quarter ~Average apriori
T el e e et T 1ID (uCi/mly
Mn-54  1.11B-08 . 1.18E-08 .. ,1.05B-08. .. 1.17E-08 1.13E-08 .-
Fe-59 . 2.47B-08 1.58E-08  1.99E-08 1.33E-08 1.84E-08
Co-58 1.09E-08 .. 8.80E-09 - 7.95E-09 - . 4.34E-09- - 8.00E-09 .
Co-60 . . . 1.19B-08  1.07E-08 . 5.89B-09, - 1.20E-08 -~ 1.01E-08 -
Zn-65 . 2.03E-08 . - 2.44E-08.. 2.03E-08 - 225E-08 - 2.19E-08.- "
Mo-99, . . 9.56E-08  7.43E-08  6.94E-08 ,  6.88E-08 - 7.70E-08 -
Cs-134 . 7.66E-09  1.17B-08, . 8.75E-09 1.08B-08. . 9.73E-09 -
Cs-137 | 9.45E-09 . 140E:08;  1.14E-08  139B-08 -  1.22E-08 .
Ce-141  1.57E-08 1.60E-08  1.77E-08 . 1.70E-08 - 1.66E-08.
Ce-144 .. 7.31E-08 6.94E-08 - . 6.79E-08 . 7.01E-08 . 7.01E-08 .
131 . . 1.02B-08  9.65B-09 = 9.37E-09. 1.17E-08 ..  1.02E-08
H-3 . .3.12E-06 - 3.24B-06:~ 2.96E-06 -  3.10B-06. 3.11E=06 -
Sr-89 .. 1.18E-08 1.59E-08 - 1.54E-08. . 1.03E-08 ..  1.34E-08
Sr-90 .. . 6.62B-09 . 6.70E-09.... 5.71E-09 : 8.87B-09.- - 6.98E-09
Gross Alpha . . 5.53E-09 , 6.52E-09 5.94E-09° - 5.13E-09.-; . 5.78E-09
Fe-55 ., 8.02E-07 7.50E-07 . 7.80B-07  6.88E-07 . 7.55E-07 .-

Ni-63. 9.41E-08 6.07E-08 _ 6.63E-08 7.32E-08. 7.36E-08
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3.2 Liquid Batch Release Statistics -

The following is a summation.of all :liquidebatchj~reiEases during: 2017 .

Nurrlber of batch releases...............- .......................... 64

Total time for all batch releases (mln)..! ............. 7 69E+O4

Maximum time for a batch release (min)........... 2 860

Mmlmurn time for a hatch release (rhirr) ............ 8 ! -.

A\;erage t1me fora batch releaee (mlh) .......... 1 .’4:00

33 quuld Effluent Data

The followmg Table 3 1 presents a quarterly summatron of the total activity released and average
congentration forall liquid effluents, -It also presents the gross alpha activity released, volume of waste
released and volume of dilution water used. Table 3.2 contains the quantity of the individual isetopes -
released to-the unrestricted area:for batch releases. . Table 3.3 contains the quantity of the individual «
isotopes 1 released to the unrestricted area for continuous releases. Table 3.4 presents the doses from
liquid effluents for each quarter and the calculated doses this year from liquid effluents.

i
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Table 3.1

Liquid Effluents - Sumimation of all Releases -

1st Qtr
Fission and Activation Products
Total Release (Ci) 1.01E-03
Average Concentration
(nCi/ml) 2.32E-09
Tritium
Total Release (Ci) 1.29E+00
Average. Concentration = 1" e
(uCi/mly . e e , 2.97E-06 -
% of Tech: Spee. ».- e R
Limit(3:0E-3 pCi/ml) © -9.90E-02 - -
Digsolved and Entrained Gases
Total Release (Ci) 0.00E+00
Average Concentration
(LCi/ml) "~ 0.00E+00
% of Tech. Spec.
Limit(2.0E-4 nCi/ml) 0.00E+00
Gross Alpha Activity
Total Release (Ci) 0.00E+00
Volume of Waste Released
Total (liters) 2.13E+06
Volume of Dilution Water
Total (liters) 4.35E+08

2nd Qtr 3rd Qtr

7.87E-03 1.76E-01

1.14E-08  6.07E-08

5.36E+01 2.75E+02

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

0.00E+00 0.00E+00

0.00E+00 0.00E+00

2.44E+06 2.97E+06

6.90E+08 2.90E+09
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7.76E05" " :¢ GATE-05 ~

2.59E+00 -+ "3.16E+00 -

4th Qtr

7.31E-02

3

2.59E-08

2.14E+01
7.58B-06

2.53E-01

0.00E+00

0.00E+00

0.00E+00

0.00E+00

2.70E+06

2.82E+09

Total

=

'2.58E-01

3.77E-08

3.51E+02

5.13B-05 -

1.71E+00 "

0.00E+00

0.00E+00

0.00E+00

0.00E+00.

1.02E+07

6.85E+09



Table 3.2
quuld Efﬂuents Nuclldes Released (Ci)

'A Batch Mode '

Ist Qtr . 2nd Qtr 3rd Qtr 4th Qtr Total
Fission and Activation Products
Mn-54 . .0.00E+00 o 0.00E+00 . ..0.00E+00 8.12E-05 ,8.12E-05
Fe-55 " 7.55E-04 = 5.97E-03 1.11E-01 8.10E-03  1.26E-01
Co-60 2.27E-04 1.05E-03 8.46E-05 3.58E-02 3.72E-02
Ni-63 2.49E-05 7.90E-04 6.41E-02 - 2. 89E 02 . 9.38E-02
Ag-108m 0.00E+00 . 2.65E-05 0.00E+00 " 0.00E+F00" “2.65E-05
Ag—llOm ) . :__O ()OE+OO 4.07E-05 o .0 00E+00 0.00E+00 407E—05 \
Sb-125° 0. OOE+00 " 0.00E+00 5.75E-04 2.03E-04  7.78E-04
Total Release 1.01E-03 7.87E-03 1.76E-01 7.31E-02  2.58E-01
Dissolved and Entrained Gases. .. - Yy i
Total Release 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
THM e Coayy T
Total Release 1.29E+00 5.36E+01 2.75E+02 2.14E+01 3.51E+02
Gross Alpha Activity
Total Release 0.00E+00 0.00E+00 0.00E+00 0.00E+00 " 0.00E+00 _
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Tablé33
Liquid Effluents — Nuclides Released (Ci)
Continuous Mode -

"1t Qtr

Fission and Activation Products

Total Release | ©0,00E+00

Diés_o'lved and Entrai;ne(i_ Gases_"

Totéll‘Rél"eg‘_ise S ’OOOE+OO

Tritium

Total Release 0.00E+00

Gross Alpha Activity

Total Release 0.00E+00

ond Qtr

~ 0.00E+00

- Q._Q‘.OE}OO -

0.00E+00

0.00E+00
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3rd Qtr

~0.00E-+00
0.00E+00

1 _08E_02 [

0.00E+00

4th Qtr

0.00E+00

0.00E+00

'O;OGE+OO' ‘

0.00E+00

Total

0.00E+00

0.00E+00

“LOBE-02"

0.00E+00 *



Table3d
Dose from qullld ‘Effluents’

T T iR

The dose to a member of the public from total liquid radioactive releases for each quarter was below
the Kewaunee ODCM limits of 1.5 mrem to the total body and less than or equal to 5 mrem;:to any
organ. Add1t1onally, the dose to a member of the public from total liquid radioactive releases for the
year was below the Kewaunee ODCM limits of 3 mrem to the total body and less than or equal to 10
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 period, none of the
isotopes released exceed the concentrations specified in Appendix B. The following offsite doses were
calculated using equat1on 1.7 from the Kewaunee ODCM R AV E

Due to the Ni-63 aet1v1ty levels and the Volume of Water released to the env1ronment in 2017 the dose
due to liquid effluent releases exceeded 1% for both the quarterly and annual limits for multiple organs.

The highest quarterly percentage was 28.4% and highest annual percentage was 20%. Neither of the
dose limits was at risk of being exceeded based on close monitoring of dose projections, use of the
radioactive waste treatment system, and procedural guidancé. There was no adverse impact to the

general public.

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr Annual
Total Body
Specification (mrem) 1.50E+00 1.50E+00 1.50E+00  1.50E+00 3.00E+00
Actual Dose (mrem) 8.82E-04 2.12E-02 1.14E-01 3.55E-02 1.72E-01
% of Specification 5.88E-02 1.41E+00 7.60E+00  2.37E+00 5.73E+00
Organs
Specification (mrem) 5.00E+00 5.00E+00 5.00E+00 5.00E+00 1.00E+01
Bone :
Actual Dose (mrem) 1.71E-03 3.09E-02 1.42E+00  5.50E-01 2.00E+00
% of Specification 3.42E-02 6.18E-01 2.84E+01 1.10E+01 2.00E+01
Liver
Actual Dose (mrem) 1.18E-03 2.40E-02 1.90E-01 5.02E-02 2.65E-01
% of Specification 2.36E-02 4.80E-01 3.80E+00 1.00E+00 2.65E+00
Thyroid
Actual Dose (mrem) 5.68E-04 1.89E-02 6.04E-02 4.25E-03 8.41E-02
% of Specification 1.14E-02 3.78E-01 1.21E+00 8.50E-02 8.41E-01
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Table 3.4 (continued)
Dose from Liquid Effluents

Ist Qtr 2nd Qtr 3rd Qtr 4th Qtr Annual

Kidney R Co Co . T '
Actual Dose (mrem) '~ - 5.68E-04 - = 1.89E:02 ~ 6.04E-02 431E-03  842E-02
% of Specificatién -~ ¢ 'lflfLE—OZ ¢ 378E-01'- - 1.21E+00  8.62E-02" 8.42E-01 .

Lung -
Actual Dose (mrem) 8.25E-04 2.05E-02 7.98E-02 5.50E-03 1.07E-01
% of Specification™ - - - * 1.65E-02 *+~ * 5:00E-01 - 1:60E+00°-"1.10E-01* - 1.07E+00

Actual Dose (mrem) 2.32E-03 2.70E:02 ~ " 1.00E-01' - 1.19E:01 - '2.49E-01
% of Speciflcgltion 4.64E-02 5.40E-01 2.00E+00 3:.9VSE-_|-.OO ~ 2.49E+00 _}

U T
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3.4 Ground Water Monitoring .} i

The Kewaunee Power Station has 14 wells used to sample for groundwater contammatlon Elght of the
wells are located to monitor for leakage from the aux111ary bu1ld1ng The othersix wells are des1gnated
as monitoring, wells and sample areas outside the Site Outside the Protected Area (SOPA) to identify
any spread of contamination. As the data below indicates the only nuclide identified in the aux111ary \
wells is tritium, with resiilts well below federal l1m1ts The monitoring wells indicafe no ‘nuclide’
contamination. The source of the tritiuni’is froin rain washout and air diffision fromi the plant auxiliary
building vent due to spent fuel pool evaporation. The tritium levels have decreased iri the auxiliary
wells since the plant was permanently shut down in 2013, and based on'the monitoring well results

there hasbeen 1o nugra'aon of tritium' from the plant There were no voluntary ground ‘water
_ comimunications, 1o ‘spills, and no leaks in2017. - -

fi,f» W

‘ Safnple Pomt

- Tritium- - -

Tot“:al Gamma-Activity |

fAB-7 07 5 I

Saml)le Date SRS |

_pCi/L.

o pCimal e

L 03/.20/ 17

0

S 79

None Detected: - - -

06/08/17

... 954

.. None Detected -

- 09/20/17.0 . oL L.

- 780-- -

" Nerie Detected - -

-T15

None Detected - -

o 032017

Ll 685

~'None Detected - - .

_06/08/17. ..

704 o

None Detected . -

e,

6920/ 1 T

626 -

" None Detected - | :

- '1-1’/l6/1.7 L

ABT097

S 5T

‘ "'lNon'ewDetected

v NLTO3/22/17

545

g None Detected-—

06/15/17. ... ... . . ..

. 654

-None Detected ~

09720117 . .

o4 289 L

-."None Detected

- .355.

L None Detected

".f'lﬂl/20/17~, PR

- 03/30117

R

- 711 ..

" None.Detected

.06/08/17

969

None Detected. -

.. 09/20/17

R R T4 |

 None Detected

T 1146/17
AB-711: ¢«

CELT L L 794

... None Detected

- 03/20/17 -

None Detected

. 06/08/17 ..

465

None Detected: ..

T 09/20/17 ..

. 501

.None Detected

. 366.

T 1167
ABTIZ: '

-, None Detected

T T

T 03T

744

None Detected

06/15/17

646

None Detected

09/20/17

245

None Detected

11/20/17

370
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Sample Point
Sample Date

Tritium
pCi/L

Total Gamma Activity
2 v uCi/ml

AB-715

- 03/22/17

322

None Detected -

- . 06/08/17

879

None Détected

- 09/20/17 ¢

<239 -

None Detected

C11/16/17

<63

* None Detected ‘

AB-71T

- 03/21/17

b 45

"None Detected

106/15/17

219

" None Detected

- 09/22/17

<239

None Detected

11/20/17°

<63

None Detected

MW-701

03/22/17

<70

* None Detected

" 06/08/17

<244

.. None Detected

02T

<049

" None Detected... L

1‘1_/_29/‘1 7

63

" None Detected |

MW-702 "~ _
T t03/23117

© <270

None Deétected”

"06/15717 -

. b_..u . ...<244 . .

" None Detected -

- 09/08/17

T <049 -

o 11/30/17

5 <240

None Detected ™ |

"7 Nené Detécted ™

MW-703

032317

=70

" Nohe Detected |-

T 06/15/17

-Norié Detected

T 09/04/17

<49

‘None Detected: - - -|

- 11730717

- <240

-Noné Detected ™~ |

MW-704

03/23/17"

. None Detected

T 06/15117

. T T =270

<244

None Detected

T 09/04/17 -

<249

None Detected - .| .

© . 11730/17

- <240

- None Detected

MW—705,'_.‘._:‘_

.. 03/22/17

<270

" .Nene Detected

T 06/15/17

<044

" None Detected -

09/26/17

<249

" None Detected:, -~

11/30717

a0 |

"None Detected

NW-706

03/22/17°

<270

~- None Detected

06/15/17

- <244

© None Detected

09/726/17 .

T <249

~ None Detected

<240

- ‘None Detected

1130117 .
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4.0 METEOROLOGICAL DATA e

. .
See Appendlx A for missing meteorologlcal data and the joint frequency d1str1but10n tables for the
report penod

5.0 SOLID WASTE DISPOSAL A S S

Table 5.1is a summatlon of solid radioactive waste shlpped durmg 2017 Presented are the types of
waste streams waste classification, and maJ or nuchdes

‘-
[ i i 3
f.}‘ o I *
ot L 18 A
A ’ L IR
o : .
[ L Y <
‘. v . .
i N ¢
N o X
' i i
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Table 5.1

. Solid Radioactive Waste Shipped Off-Site for Burial or Disposal

1.  Type of Waste with Estimate of Major Nuclide Composition

Solid Waste and Irradiated Fuel Shipments

Resins, Filters, and

.Volume |

Curies Shipped

Evaporator Bottoms
Waste Class ft m’ Curies
A 0.00E+00 0.00E+00 0.00E+00
B 0.00E+00 0.00E+00 0.00E+00
C 0.00E+00 0.00E+00 0.00E+00
All 0.00E+00 0.00E-+00 0.00E+00
Major nuclides for the above table: NA
Dry Active Waste Volume Curies Shipped
Waste Class ft’ m’ Curies
A 0.00E+00 0.00E+00 0.00E+00
B 0.00E+00 0.00E+00 0.00E+00
C 0.00E+00 0.00E+00 0.00E+00
All 0.00E+00 0.00E+00 0.00E+00

Major nuclides for the above table: NA
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Table:5.1 (continued)
Solid Waste and; Irradiated Fuel Shipments

Irradiated Components .:Volume ' . ‘C_u,rieS.ShiI.)'p,e 4 |
Waste Class 2 m o Curies |
A 1. 0.00E+00 - .. . . 0.00E+00 - .%o |- - . 0.00E+00 1

B - 0.00E+00 i 0.00E+00 = <7 70.00E+00

C 6.22E+00 1.76E-01 -  9.51E+02

All - o v 6.22E+00 2 1.76B01 - | 7 "9:51E+02 -

Major nuclides for the above table: H-3, C-14, Fe-55, Co-60, Ni-59, Ni-63, Sr-90, Nb-94, Tc-99,
Ag-108m, 1-129, Cs-137, Pu-238, Pu-239, Pu-240, Pu-241, Am-241

%ﬁv"_‘gﬁzs 08) Volume Curies Shipped
Waste Class ft> m’ Curies
A 7.58E+02 2.15E+01 ' 7.62B-01
B 0.00E+00 0.00E+00 0.00E+00
C 0.00E+00 0.00E+00 "~ 0.00E+00
All 7.58E+02 . 2.15E+01  7.62E-01

Major nuclides for the above table: H-3, C-14, Fe-55, Co-60, Ni-59, Ni-63, Nb-94, Tc-99, 1-129,
Cs-137, Ce-144, Pu-238, Pu-239, Pu-240, Pu-241, Am-241, Cm243, Cm-244

sVu:slt:f All Low-Level Volume Curies Shipped ]
Waste Class ft m> Curies
A 7.58E+02 2.15E+01 7.62E-01
B 0.00E+00 0.00E+00 0.00E+00
C - 6.22E+00 1.76E-01 9.51E+02
All 7.64E+02 2.16E+01 9.52E+02

Major nuclides for the above table: H-3, C-14, Fe-55, Co-60, Ni-59, Ni-63, Sr-90, Nb-94, Tc-99,
Ag-108m, I-129, Cs-137, Ce-144, Pu-238, Pu-239, Pu-240, Pu-241, Am-241, Cm243, Cm-244
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Table:5.1 (continued)
Solid Waste and Irradiated Fuel Shipments

* Irradiated Fuél Shipments

{

NumEer of Shipments .~ Mode of Transportation .. Destination
s . .- None =~ s NAT T NA

No _irradi_éted"fuel shipments were made from the Kewauneé Power Station during 2017.

o e T
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6.0 SUPPLEMENTAL INF ORMATION

6.1 Abnormal Releases or Abnormal Dlscharges

No abnormal releases or abnormal dlscharges were made from the Kewaunee Power Station during the
report period. -

6.2 Non—rouﬁne.Planned Diséharges ;

No non—routme planned dlscharges were made from the Kewaunee Power Statlon durlng the reportmg
period. ' v

el . B O ) S

6.3 Program Revisions N B L

In accordance with Techriical Requlrements Manual Sectlon 10.3.2, the revlslons to the Process o i
Control Program, Offsite Dose Calculation Manual, Radiological Environmental Monltormg Program -
and radioactive waste treatment systems are listed below. =

6.3.1 Process Control Program

There were no revisions made to the Process Control Program during this report period.

6.3.2 Offsite Dose Calculation Manual

The Kewaunee Power Station Offsite Dose Calculation Manual (ODCM) was not rev1sed dunng th1s
report period. '

6.3.3 Réaioloéiceil Environméntal Monitoring Manual

The Kewaunee Power Station Radiological Environmental Monitoring Manual (REMM) was not
revised during this report period.

6.4 Major Changes to the Radioactive Liquid, Gaseous and Solid Waste Treatment Systems

There were no changes made to the radioactive waste systems (liquid, gaseous or solids) during this
report period.

6.5 Effluent Monitoring System Inoperability

6.5.1 There were no effluent radiation monitors inoperable for the consecutive time period listed in the
ODCM for this report period.

6.6 Corrections to Previous Reports

6.6.1 None.
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Sregi

6.7 Other
6.7.1 Cond1t1on Report CR1593 was submltted on 1/25/2018
KPS Did Not Meet Annual Availability of 90% for Meteorologlcal Data in 2017.

Procedure RP-KW-001-025, Meteorological Monitoring, has an annual ‘data’availability goal of 90% as
required by Regulatory Guide 1.23 for operating nuclear power plants. Kewaunee Power Station
achieved 85% avallablllty in 2017. The lower rate of ava11ab111ty was not due to instrument problems
but due to loss of R-Time data archiving in the 2° and 4™ quarters of 2017. The data is not retrievable
for these periods. The 90% availability goal is primarily associated with dose projection calculations
for Emergency Planning. Going forward meteorological data monitoring and archiving will no longer
be required at Kewaunee Power Station. Evaluations involving meteorological data such as effluent
dispersion determinations will be based on h1stor1cal data summarles rather than current meteorologlcal
data. RP-KW-OOI 025 w111 be deleted L Lo, L

T T
MRS | . .

The following information is included in Apperrdii{( A of the Anfiual Radioactive Effluent Release '~
Report along with the 2017 Site Meteorological data:

Loy s

Missing Data

First Quarter: 14.25 hours
Second Quarter: 1031.75 hours
Third Quarter: 13.25 hours
Fourth Quarter: 282.75 hours

A total of 1342 hours of data is missing or otherw1se unavallable Thls represents an avallablhty of
85% of the data for the year 2017.
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Appendix A

Kewaunee Power Station

2017 Meteorological Data

B LT S M S T

Missing Data

First Quarter: 14.25 hours
Second Quarter: 1031.75 hours
Third Quarter: 13.25 hours
Fourth Quarter: 282.75 hours

Note: A total of 1342.00 hours of data is missing or otherwise

unavailable. This represents the availability of 84.68% of the
data for the year.



First Quarter 2017

Stability Class A

Wind Direction

: -~ CALM
N "0
NNE 0
NE 0
ENE 0
E - © 0
ESE 0
SE 0
SSE 0
S -0
SSW ‘0
SW. - 40
WSW L0
w =0
WNW "0
NW 0
NNW 0
TOTAL 0

Stability Class B

Wind Direction

CALM
N 0
NE - 0
ENE 0
B - 0
ESE 0
SE: - 0
SSE - 0
S . ‘0
SSW! 0
SWr - 0
WSW 10
w 0
WNW 0
NW 0
NNW 0
TOTAL 0

APRENDIX A

Kewaunee Power. Sftation 2017 Meteorological Data

1-3
0.5
0.5
1
0.5
0.25

£ 075
0:5
0.5

i 0
“0i5

025
0.25
0.5
0.75
0.25

4-7

1.25
0.75
4.5

3.25
1.25
05"
2.25
3 .

3.75
4.25
46.5

47

0.25
0.25

05
05!

0.5
0.5
0:5 -

1.5+
125
0.75
15

1.75

3.75°

Wind Speed

8-12
1.5
4.75
5
0.5
0-.
0!
1
15
525
2.5

328
3.25
29 -
8.5
6.75
85.75

Wmd Speed

8-12

1075
15
1.75°

~
v

OO —=HDNOOOO
(9

w

2.25
1.75
24
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13-18
0.5
3.5

MO0~ HOQOOOOCO0 0O~

Soococoooo0ooo

cocoocoooo Qo

OOOQ_.
- G

19-24

Do
9N
WL

2:75

5.75

19-24

—_ O
L to
w

2.25

codocdcoococooccocoocoo

[l
b

>24

>24

.

cocoococodEdSSocoocoococoocooo

TOTAL
2.5
11.75
6.5
175
475

275
3.25
7.75"
6.75
8.5

10.25

52
17"
23:5
16.25
179.25

TOTAL
25
4.25
2.25
0.25

0.5"

0.75.
2.5
15 -
2.5

0.75
3.75

135

55

'35

2.5
47.5




APPENDIX A
Kewaunee Power Station 2017 Meteorological Data

Stability Class C e

Wind Speed

Wind Direction

CALM 1-3 47 812 13-18 19-24 >24  TOTAL
N 0 0 025 175 . 075 0 0 - 2.75
NNE 0 0 2.75 2.5 0 0 0 5.25
NE 0 0 2.5 1.25 0 -0 0 3.75
ENE 0 0. 0 1 0 0 0 1.
E -0 0.5 0.5 0 0 0 0 1
ESE 0 0.75 1.25 0 0 0 0 2.
SE. . 0 0.25 0.75 0.5 0 0 0 L5 -
SSE L0 0 0 - 1.25 0 - - 0.25 0 1.5
S. .0 0.25 0.75 1.5 0.5 0 0 3,
SSW 0 0 0.75 2.5. 0.5:. 0 .0 3.75
SW . 0 0, 2.75 2.5 1.25 0.5 <0 7
WSW 0 0.25 225 1.5 (. 0:5 -0 4.5
W ;.0 0, 3.25 10.25 1.5 10.25 0 15:25
WNW 0 0 3.5 . 5 . 1.75 -0, 0 10.25
NW. -0 -0 2,75 4. 0.75 -0. 0 7.5,
NNW 0 0 0.75 4.25 225 -0 .0 7.25
TOTAL 0 2 24.75 39,75 9.25 1.5 0 77.25
Stability Class D

Wind Speed

Wind Direction

CALM 1-3 47 . 812 13-18 19-24 >24  TOTAL
N 0 0.5 2.5 55 475 0 0.+, 13225
. NNE -0 0 7.75 18.75 13 10 ) 51.5
NE. 0 1.25 5.5 8.5 5 . 1.25 0 21.5-
ENE 0 0.25 4.75 7.25 0 0.5 0 12.75
E 0 1.75 3.25 0.25 0 0 0 5.25.
ESE 0 0.5 0.5 0 0 . 0 0 1.
SE 0 1.5 2.75 3.25 6.25 0.5 0 14.25
SSE 0 0.5 2.75 7 10 5.75 775 33.75
s 0 0.5 2 6.25 7.5 3.25 0 19.5-
SSW 0 0.25 3.75 3.75 1 0 0 8.75
SW 0 0.5 175 1 - 0.5 0.5 0 4.25
WSW 0 1.5 425 1.75. 0.75 . 0.75 0 9 -
\ 0 1 105 18 6.75 2 0 38.25
WNW 0 0.75 12 18 11.25 L5 0 43.5
NW 0 0.25 135 24 25 0 0 40.25
NNW 0 0 475 11.5 3.5 0.25 0 20°

0 9.

11 82.25 134.75 72.75 26.25 75 336.75
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- APPENDIX A
Kewaunee Power Station 2017 Meteorological Déta

Stability Class E

Wind Speed

< Wind Direction ' e o , S .

- CALM 13 4-7 8-12 13-18 --19-24
N 0 475 11.75 28.75 12.75 0,
NNE .0 1.75 14.25 41 . 25.5 6.25
NE 0.25 2.75 17.5. 21.5 1. 0
ENE 0 3 15 . 3.75, 0.5. .0
E . 0 0.75 8.25. 6.25 0. 0
ESE 0 0.5 3.5 1.25 0 - 0
SE 0 .0.75 2.75 1 0.75 1.25
SSE 0 15 4. 14.25 17.25 3.5
S .0 1.25 22.5, 29.5 14.75 0.5
SSW o0 275 29.75 16.25 1 0.
SW .. 0 1275 10.75 13- 6.25. -1
WSwW .0 2.25 16.75 13.25 3 . ;275
W 0 5 17.5 52.25 15.5 7.
WNW 0 35 33.5 6175 17.25 0.,
NW 0 3.5 275 39.5. 13.25 . 05
NNW 0 7,75 30.5 4025 95 0.
TOTAL 025 44.5 265.75 383.5 138.25 22.75
Stability Class F

Wind Speed
Wind Direction :
CALM 1-3 4-7 8-12 13-18 19-24

N 0 3.5 6.25 0.5 0 0.25
NNE 0.25 3.25 5.75 6.25 0 . 0.25
NE 0.25 3.75 9.5 0.75 0 0
ENE 0 4.25 5.75 3.25 0.25 0
E 0.25 7.25 1.5 4.5 0 0
ESE 0.25 1.75 5.75 1.25 1.25 0
SE 0 2.5 2 1.25 0 0
SSE 0 4.25 5.75 4 3 0
'S 0 3 10.25 7.25 6 1.25
SSW 0 5.75 15.5 4 0.5 0.5
SwW 0 475 11.5 5.5 3.5 0.25
WSW 0 4 9 6.75 0.25 0.5
W 0 8.25 25 29 0 0
WNW 0.5 5.5 26.5 12.25 0.75 0
NW 0 7.25 14.25 9.75 1.5 0
NNW 0 4.25 7.25 6 0.25 0
TOTAL 1.5 73.25 167.5 102.25 17.25 3
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APPENDIX A
Kewaunee Power Station 2017 Meteorological Data

Stability Class G

~Wind Speed

Wind Direction ' .

. CALM 1-3 4-7 8-12 13-18 19-24 '>24 " TOTAL
N 0 - 475 4.5 0 0 125 175 1225
NNE 0 0.75 0.75 0 0 0 0 1.5 °
NE 0 ‘1 2 0 0 0 0 3
ENE £ 025 1.75 3.25 0 0 0 0 5.25,
E 025 3.25 1.75 0 0" 0 0 5.25.
ESE 0 I 2.5 0 0.75 0 0 4.25,
SE 0 I 1 0 0 0. 0 2
SSE 0 1 8.5 5 1.25 0.25 0 16
S 0.5 1.5 10.25 35 1.5 - 0.75 0 18
SSW' -0 7 1’ 0.25 0.25 0 "0 18.5.
SW - 0 6.75 10.25 '1:25 0.25 0.25 0 18.75
WSW S0 8.25 42 - 4.5 0 0 0 54.75
w o 0 ©6.75 40.5 8.5 0 -0 ‘0 55.75
WNW 0 4.5 26.5 '6.25 0" 0 0 37.35
NW 0 6 10 0.5 0 0.25 0 16.75
NNW 0.25 7.75 '5.75 0 0 0 0 13.75
TOTAL 125 63 1805 29.75 4 2.75 175 283

( .
i
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APPENDIX A
Kewaunee Power.Station 2017 Meteorological-Data

Second Quarter 2017

Stability Class A

¥
)

Wind Speed
‘Wind Direction s i :

o CALM 1-3 4-7 8-12° 13-18 19-24 >24  TOTAL
N 0 0 0.25 1.25 1 2.75 0 525"
NNE 0 0 0.25 2 6:5 0.25 0 9 -
NE 0 0.25 0.75 75" - 0.75 0 0" 9.25
ENE : 0 0 1.75 0.75 - 0 0" 0 2.5
E 0 0:25 0" o - 0 0 0 0.25
ESE 0 0 1.25 (N 0 0 0 125
SE 0 0.5 2.5 05 ° 0.25 0 0 3.73
SSE - 0 0 1 370 0" 0’ 0 4
S 0 0 225 257 0 0 0 4.75°
SSW 0o 0- 1.5 0.75 0.25 107 0’ 2.5
SW - 0 0:25 1 0.25 - 0" 0" 0 15
WSW 0 0:25 4.5 6 ¥ 0" 0 11.75'
U 0 0.25 95" 13.5 2 ¢ 0 0" 2525
WNW 0 0 14 15.75 3.25 05 0 33.5 -
NW™ - 0 0 325 6.5 - 1.25 0 0 1
NNW . 0 0 0 325 - 2 0.25 0 551
TOTAL 0 1.75 43.75 63.5 18.25 3.75 0 131
Stability Class B

Wind Speed
Wind Direction RPN B o : _

- CALM 1-3 4-7 8-12 13-18 19-24 >24  TOTAL
N7 0+ “0 0. 1257 0 - 1.25 025 275
NNE 0 0 0 " 0.25 1 0 0 1.25
NE 0 0.25 0:25 125 ¢ 0 0" 0 1.75
ENE - 0 - 0 0.25 0 0-° 0 0 0.25
E 0 0.25 1 0 0 0 0 125
ESE 0 0.25 1.5 0 0 0 0 1.75
SE 0 0 - 0.5 0.25 0 0 0 0.75 -
SSE 0 0 0.25 025" 0 - 0 0" 0.5
s 0: 0 0 0.75 0. 0 0! 0.75 " -
SSW- - 0 0. 0.5: 0.5 0. - 0 0 - I
swWo 0s 0 0.25 0.5 0 - 0 0 - 0.75
WSW - 0 0.25 I 3.5 0.25 0 0 5
W 0 0 1.75 3.5 1.5 (I 0’ 6.75
WNW 0 - 0 3.25. 1.25 0.5 0 0 5 -
NW |, 0 0 2.5° 225 ¢ 0.25 0 0 5°
NNW 0 0 0.25 0.75 - 0.5 0 0 1.5
TOTAL 0 1 - 13.25 16.25 4 1.25 025 36
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APPENDIX A
Kewaunee Power Station 2017-Meteorological Data

Stability Class C

Wind Speed

Wind Direction .

CALM 1-3 4-7 8-12 13-18 19-24 >24. ~TOTAL
N 0 0 0 1.5 0.25 0 0- 1.75
NNE 0 -0 0.5 0.75 2.25 0 0 3.5 -
NE 0. 0. 1.25 4 15 0 0 6.75
ENE 0. 0. I 0.75 0 0 0 1.75 .
E . 0. 0, 1.25 0. 0 0 0 1.25-
ESE 0 0- 1 0o 0 0 0. 1 .
SE 0 0 0.5 0.75 0 0. 0. 1.25 -
SSE- 0. 0.25 0:75 05 0.5 0. 0 2
S 0 0 025 0.75 0 0. 0 1
SSW . 0, 0. 0.25 0.75 - 0 . 0. 0 1
SW . 0- 0.25 0 : | R 0- 0 0- 1.25
WSW . 0 0. 0.5. 425 . 3.25 0. 0., 8 =
W. -, 0:- 0: 1.25 1.75 . 1.5 -0 0 4.5. ¢
WNW 0., 0. 1 - 1.5 0.75 0. 0 325 -
NW - - 0. 0 1.5 3:25 L5 0 0- 6.25
NNW 0. 0 o . 425 . 1.25 0 0 55, -,
TOTAL 0 0.5 11 25.75 12.75 0. 0 50 - -
Stability Class D

Wind Speed

Wind Direction IR

CALM 1-3 4-7 812 13-18 19-24 >24:  ~TOTAL
N .. 0 :. 02 0:5 275 . 3.5 1.5 o0 8.5
NNE 0 0 3 225, 14.5 3.25 0~ 43.25.
NE 0 0. 7.25 17.5 - 45 - 0 0 29.25 ¢
ENE 0 0 2.25 1.5 1.25 0. 0- 5 .
E 0 0.5 2.5, 0.75 0.5 0 0 4.25 .
ESE 0 0 1.25 0 & 0 - 0 0 125 -
SE - 0 0 4 0.75 0-: 0 0 4.75. "
SSE 0" 0.25 1.5 2 295 0 0 6.5
S 0 0.25 2 1.5 ... 025 0 0 4
SSw 0 0. 1.25 1.75. . 0 . 0 0 3
SW 0 0.25 1.25 0o . 0 0: 0 1.5
WSW 0 0 1.75 0.75 . 0.: 0. 0 25 %
w 0 0.25 3 25 ¢ 0 0 0 5750
WNW 0 0.25 6.25 525 . 1.25 0 0 13
NW 0. 0.25 3.75 3.5 35 0 0: 11
NNW 0 0.5 25 55 2 0 0 10.5-
TOTAL 0. 2.75 44 . 68.5 - 34 4.75 0 154 -
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APPENDIX A
Kewaunee Power Station 2017 Meteorological Data

Stability Class E

Wind Speed

Wind Direction C

o CALM 1-3 4-7 8-12 13:18 19-24 >24... TOTAL
N . 0 1 3.5 9.25 8. . 0.25 20 22
'NNE 0 1.5 7.25 20.25 15.75 4.5 1.5 50.75
NE 0 0.75 5.5 17.75 5.25 0 0 29.25
ENE 0 1.25 4.25 2.25 L5 0 0 9.25 ..
E . 0 1 1.25 0 - 1 - 0 0. 3.25. .
ESE 0 0.5 1- 0.25 : 0 : 0 0: 1.75
SE 0 0.25 0.5 0.25 . [] .0 0. 1 oo
SSE., 0 0 3.25 475 . 1 0. 0 9 .
s . 0. 0.75 12:5 19.25 .1 .0 0. 33.5 -
SSW . 0 15 425 6.5 0 0 0 12.25 .
SW . 0 125 3.25 . 025 . 0 0. 0r. 475 .
WSW- 0 1, 5.5 525 - 0.75 -0, 0 12.5: .
W - 0 1.25 8 8.5. - .0.25 0 0- 18 .
WNW: 0 25 11.5 7.75 1 0 -0 22.75..
NW 0 2.25 2.25 45 . -3.5: 0 0, 12:5
NNW 0 1 1.75 13.75 7.75 0 0 - 24.25
TOTAL 0 17.75 75.5 120.5- 46.75 4.75 1.5 266.75
Stability Class F

Wind Speed
Wind Direction .
CALM 1-3 4-7 8-12 13-18 19-24 >24  TOTAL

N 0 2 1.75 0 0 0 0 3.75°
NNE 0 1.25 475 1.25 0.75 0 0 8
NE 0 2 7.75 0.5 0 0 0 10.25
ENE 0 1 3 0 0 0 0 4
E 0 1 L5 0 0 0 0 2.5
ESE 0. 1.25 1.5 0 0 0 0 2.75
SE 0 0.75 2 0.5 0 0 0 3.25
SSE 0 0.5 5 5.5 3 0 0.5 14.5
S 0 2 17.5 11.25 0.5 0 0 31.25
SSW 0 1.25 9.75 2.75 0 0 0 13.75
SW 0 1.25 3.25 0.25 0 0 0 475
WSW 0 2 9.25 3.5 0 0 0 14.75
W 0 1.75 15 0.75 0 0 0 17.5
WNW 0 1.5 13.5 2.25 0 0 0 17.25
NW 0.25 1 0.75 0.75 0 0 0 2.75
NNW 0 0:5 0 225 0. 0 0 2.75
TOTAL 0.25 21 96.25 31.5 425 0 0.5 153.75
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APPENDIX A
Kewaunee Power Station 2017 Meteorological Data

Stability Class G

Wind Speed ce

Wind Direction - a ‘

CALM 13 4-7 8-12 13-18 19-24 >24  TOTAL
N 0 L5 L5 0 - 0 0 0 3
NNE - 0 15 4.25 0.75 0" 0 0 6.5
NE 0 1.25 8.75 0.5 0 0 0 105
ENE 0- 4 1.25 0 0- 0 0 5.25
E 0 4.75 0.25 0 0 0 0 5
ESE 0" 2.75 1.75 0 0-- 0 0 4.5 -
SE 0:25 3.25 6.5 0’ 0 0 0 10
SSE 0.25 3.75 37.25 31 3 0 0 75.25
s 0' 555 35 22.25 0.5 0 0 63.25
SSW -~ 0 11.75 18.25 0.75 - 0 0 0 30.75
SW ¢ 05 8.75 14.5 2.25 0 0 0" 26"
WSW 0.5 7.5 24.75 5.5 0" 0 0 38.25"
W 0.25 875 42.25 1 0/’ 0 0 59.25-
WNW: 0 3.25 15.25 0.5 0 0 0 19
NW 0 1.75 5 0.25 - 0 0 0 70"
NNW 0 325 1 0o - 0’ 0 0 4.25
TOTAL 1.75 73.25 217.5 64.75 3.5 0 0

. 360.75
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APBENDIX A
Kewaunee Power Station 2017 Meteorological Data

Third Quarter 2017

Stability Class A

. o o ~:Wind Speed

Wind Direction I Lo o - .
: CALM 1-3 4-7 8-12 13-18 19-24 ©>24  TOTAL
N - i 0 0.75 2. 0.25 0 0 0 3 .
NNE 0 0 7.25 14.5 2 0 0 23.7
NE - 0 0,5 20.75 0.25 0. 0 0 21.5¢
ENE 0 .5 8.5 0 - 0 0 0 10. -
E 0.25 1.75 9.25 0. :0 0. 0 11.25
ESE.- 0 8.25 -4 - 0 0 . 0 .0 12.25
SE 0 0. 12 ~0.75 0 - 0: 0 12.75
SSE -0 0:25 8.5 475 1 .0 "0 4.5
S . 0 0.25 3. 4 0.25 0. 0 75
SSW .0 0:75 3. 2. 0 i) 10 5.75°
SW .0 0. 7.25 6.5 0. ::0. 0 13.75
WSW +0 0.75 20.25 8.25 +0.25 0: 0 29.5.
W 0 175 2225 33,5 0 0. -0 27.75
WNW 0 1 11.5 3.75 0. 0 0 16.25
NW. 0 0.5 3.5 4.5 0:5 0. .0 9
NNW 0 0.25 5.75 4.25 0.5 0 0 10.75
TOTAL 0.25 18.25 149 57.25 4.5 0 0 . 22925
Stability Class B
s - CL . « Wind Speed - :

Wind Direction ‘ Sl A R ‘
s CALM 1-3 47 . 812 13-18 19-24 >24  TOTAL
N 0 0.25 1.25 0.25 0.25 0 0 2
NNE, 0 0.25 2.25 3.75 1.5 0 0 7.75
NE 0 0.75 8.75 0.25 0 0 0 9.75
ENE 0 0.5 475 0 0 0.. 0 525 .
E.. ., 0 1 4 0 0 0 0 5 .
ESE 0 1 0.5 0 0 0. 0 1.5
SE 0 0.5 0.5- 0.25 0 . 0 0 1.25
SSE - 0 0.25 2.25 0.5 0 0 0 3
S, 0 0. 125 25, 0.5 0 0 4.25:
SSW 0 0 1.75 0. 0 . 0 0 1.75
SW . 0 0.75 0.25 1.25 0 0 0 2.25
WSW 0 1.5 1.75 2.5 0.5 0. 0 6.25
W’ 0 0. 3.25 2.25 0 0.. 0 55, -
WNW 0 0. 35 275 0 0 - 0 625
NW . 0 0 15 1.75 .0.25 -0 0 3.5 .
NNW 0 0 225 1.5 0 0 0 3.75
TOTAL 0 6.75 39.75 19.5 3 0 0 69
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Stability Class C

Wind Direction
CALM

7
cCocSScSdcScdocoodcoddooo

TOTAL

Stability Class D

Wind Direction

:

75
=Nl ol ool ol ol el e le el el el el =

1-3
0.75

1

1.25
1.75
1.25
0.5
25

1.5
0.75

1.25
0.25 -
0.25
0.25
16.25

APPENDIX A

Page All of A17'

Wind Speed
4-7 8-12 13-18
1.25 1.75 0.
. 6.25 5.5 1
4.5 0.25 0-
5 0 0
2.5 0 - 0-
1.25 0" 0
3.25 0.75 0
4 3.5 0.75
3.75 1.2 1.25
1 0 0
0.5 0" 0"
2 0.75 0.25
2.75 0.5 ‘0"
3.5 2.5 Tor
3.75 3.25 21.25
475 2.5 1.25
49.75 225 5.75
Wind Speed
4-7 ©8-12 13-18
6.25 4 0.25
9 15.25 5.5
7 0.5 0
7 1 0
1.75 0 0"
1 0 0
6 1.25 0
8.25 6.75 1.25
4.75 4 3.5
4 0 0-
1.25 0.75 0
5.5 2.25 0
7.75 1.5 0 -
4.75 2.25 0
4 1 0:25
2 225 0
80.25 4275

10.75

coooocodoocodoocoococoo

COO00O0O0OOO0O0OCODOOOOD

Kewaunee Power Station 2017 Meteorological Data

19-24

,_.
¥
R
N

CoCc o000 D00 OO

>24

T Sodoocoococoococoodooocoo

>24
S 1125

TOTAL
3:25
12.75

5
6.25
3.5

2.25

8.25
6.25
1.25
0.5 ~
3:25

575
8.5
8.75°
85.5"

TOTAL

30.75.
8.75"
975

15
9.75
17.25°
13.25
55
2.75 -
8.75
10.5°
7.25"
5.5
4.5
150"




APPENDIX A

Kewaunee Power-Station 2017 Meteorological Data

Stability Class E

“Wind Speed

Wind Direction

L . CALM 1-3 L 4T 1 8-12 13-18
N | 0 1:25 10 5.75 0
NNE 0 0.75 9.75 13.75 -1.25
NE . 0 5.5 75 0.5 0
ENE 0 6,75 11.75 0. 0
E 0 5, 4.25 0 0
ESE 0 4 5.25 0.2 0
SE - 0 2,25 6.75 6.5 0.5
SSE -0 3. 11.75 1625 75
S . .0 3.75 26.25 11 1.5
SSW .0 4 21.75 2.5. 20 -
SW. .0 4.25 8.25 175 0.
WSW .0 5.5 .11.25 2.5 ~0-
W~ .0.25 1.25 9.5 475 0.
WNW -0 0.75 4.5 5.5 0
NW 0.25 1.5 5.25 3. < 0.75
NNW 0 2 18:25 0.75 . 0.25
-TOTAL 0.5 51.5 172 - 74.75 11.75
Stability Class F

Wind Speed
Wind Direction
CALM 1-3 C 47 812 13-18

N 0.5 5.25 17.75 10 0
NNE 0.5 225 21 19.75 8.5
NE 0 10 15 225 0
ENE 0.75 1.75 11.25 475 0
E 0.25 11 13.5 1.25 0
ESE 1.25 12.25 9.25 4.5 0
SE 0.25 5.75 19.75 17.75 0.5
SSE 0.75 12.75 37.5 36.25 8.25
S 0.25 21.5 88.25 28.25 0.5
SSW 0.75 35.5 55 1.25 0
SW 0 26.75 15.25 0.75 0
WSW 0 27.25 23.25 7.5 0
A/ 1.5 21.25 47 2 0
WNW 0.5 18.75 62.75 14.25 0
NW 0.75 19.5 43.25 16 0
NNW 0.25 8.75 29.25 10.75 0
TOTAL 8.25 246.25 509 177.25 17.75
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10.75
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27.25
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26
27.25
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95.5
138.75
92.5
4275
58
71.75
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APPENDIX A
Kewaunee Power Station 2017 Meteorological Data

Stability Class G

"Wind Speed
Wind Direction SR
: CALM 13 4-7 C 812 " 13-18 1924 - >24  TOTAL

N - 0.25 675 7.25 0 0 0. ‘0 14.25
NNE 0 2.25 1.75 © 125 0 0 "0 5.25
NE 0 2:25 2.25 0.25 0 0 0 4.75
ENE 0 1 1.25 0- 0 0 0 2.25
E 0 1 1 0 0 0 0 2
ESE' 0.5 2:25 0.25 0 0 0 0 3

SE 0.25 5 3.25 0 0 -0 0 85
SSE 0 4.5 16.25 675 0 0 0 2735
S 0 3.75 19.25 5 0 "0 0 28
SSW 0.25 15.25 8.75 0 0~ 0 0 2425
SW 0.25 20 5.25 0.2 0 0 0 25.75
WSW '0.25 31.5 28.5 0.25 025 0 -0 60.75
W £0.25 16 6175 0 0° ] 0 78
WNW 025 14 30175 0- 0 -0 0 45 -
NwW “0 17.25 21.25 0.25 0" 0 0 38.75
NNW ‘0 13.25 "10:25 025 o 0 -0 23.75
“TOTAL 225 ‘156 219 14.25 0.25 0 0 391,75

......
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Fourth Quarter 2017

Stability Class A

Wind Direction

N
NNE
NE H
ENE
ESE
SE -
SSE

S .
SSW
SW
WSW
\\'A
WNW
NwW
NNW
TOTAL

-

cCoocoobbo0o0000CcO0O00OO

:

Stability Class B

N Wlnd Direction

CooOCO 0000000 OO

i

APPENDIX A

Kewaunee Power Station 2017 Meteorological Data

0.75
..0.75
0.25
0.25
0.25

0.25

0.25

0.25

4-7
1.75
0.25
15

2.75
0.75
0

1~
2.5
4 .
7.5
4 ~
3.75
2.25
35

Wind Speed

8-12
0.75
0.25 .
0

0

0o -
0 ./
0.75 .
| A
0.75 .
0.25
1.25
8 °.
13.75
8
2.25¢ .
2

39

‘Wind-Speed

8-12 -
0.25

0

0.75:
0.25
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: NNE

Stability Class C

Wind Direction
CALM
N
NNE
NE
ENE
E .
ESE
SE
SSE
S
SSW
SW..:
WSwW
w o
WNW
NW .
NNW
TOTAL

b o008 cododS oo

Stability Class D

» Wind Direction

CALM
N

NE
ENE
E \
ESE
SE .
SSE
S i
SSW
SW
WSW
W
WNW
NW -
NNW
TOTAL

0
0
0
0
0
0
0
0
0
0
0
0.25
0
0
0
0
0.

0.25

2.25

T 0:25
0.5

0.5
7.5

1-3

0.25

0:5
0.25

0.25
0.25
0.5
0.75
L5
2.25

3.5

“2.75
"1.75

1.
18.5

4-7
0.25
0.5

0.5

0.25
0.5

0
0.25
0.75
1.5
0.75

0.25
4.25

D
16.75

4-7
3.75
575
2.75
2.75
6.25
2.25
1.25
2.25

2.25
3.75
10.5
10.5
8.25
7.5
7.5
79.25

APPENDIX A

Wind Speed

v " 8-12
0.25
1
0.25
1.75
0

0
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0.5
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35..
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21.25.

Wind Speed
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0 .

0 -
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6.75°
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20.25
231.75



APPENDIX A
. Kewaunee Power Station 2017 Meteorological Data

Stability Class E

Wind Speed
‘Wind Direction ' ' A
.. CALM 13 4T 8-12 13-18 19-24 . >24  TOTAL _
N’ L0 © 05 i4.5 1.75 - 0 -0 0 16.75
NNE S0 1.25 8.5 0.25, 0.25 0 .0 10.25
NE 0 1.75 10.25 0 0 -0 -0 12
ENE 0 1 9.25 4 .0 0 0 14.25
E 0 125 8. 6. 1.25 0 L0 16.5
ESE 0 0.75 7 11.5 175 025 L0 21.25 |
SE . 0 0.75 4" 9,75 6.5 0 0 21 ]
SSE .0 0.5 2 2.5, 4.75 0 . 0 9.75 l
S. . 0 0.5 12.5 23 . 8.5 2.5 0 47
SSW 0 3.75 44 25.25 0.75 0 L0 73.75 |
SW. 0 3.75 25.75 35 0. 10.75 -0 33.75
WSW 0.25 7.25 23.25 8.75 12.25 . 6.5 . 025  ..585
W, .0 5.5 19.25 27.25 13.25 0 0 65.25
WNW L 025 5.75 27, 50 .- 9.5 .0 -0 - 925
NW, S0 2.75 14 30.5, 85 "0 . 0 '55.75
NNW 0 2.75 20.5 23 7 5.5 0 .0 51.75
TOTAL 0.5 39.75 249.75 227 . 7275 10 025 600
Stability Class F
Wind Speed
Wind Direction
CALM 1-3 4-7 8-12 13-18 19-24 >24  TOTAL
N 0 1.75 14.25 1 0.25 0 0 17.25
NNE 0 1.25 7.25 16.75 45 0 0 29.75
NE 0.25 1 10.25 0 0 0 0 11.5
ENE 0 3 7 1225 0 0 0 22.25
E 0 2.25 75 425 1.5 0 0 15.5
ESE 0 2.75 10.5 2.5 0 0 0 15.75
SE 0 2 425 7.25 4.25 0 0 17.75
SSE 0 0.5 12.25 13 22 0.25 0 48
S 0 3 28.25 53 8.25 0.25 0 92.75
SSW 0 9.25 82 34.25 0.5 0 0 126
SW 0.5 9 33.5 6.5 6.25 0.25 0 56
WSW 0 11.25 29.5 25 2.25 0 025 6825
w 0 9.25 43 25.5 2 0 0 79.75
WNW 0.25 7.5 27.5 2175 4 0 0 61
NW 0.25 5.25 10.5 14.75 3.75 0 0 34.5
NNW 0.25 7.25 9.25 12.75 4 0 0 33.5
TOTAL 1.5 76.25 336.75 250.5 63.5 0.75 025 7295
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APPENDIX A
Kewaunee Power Station 2017 Meteorological Data

Stability Class G

" Wind Speed
Wind Direction . _ oo
. © CALM 13 4-7 8-12 " 13-18 19-24 >24  TOTAL
N 0.25 1.75 4 0 0 0 0 6
NNE 0 0.25 10.25 0 0 0 0 0.5
NE 0 0.25 0 0 0 0 0 0.25
ENE 0 0.75 7.25 0 0 0 0 8 °
E- 0 0.25 7.75 1.25 0" 0 0 9.25
ESE 0 0.25 9. 0 0 0 0 9.25
SE © 0 0 0 1.25, 0.5 0 0 1.75
SSE 0 0 1 0 0" 0 ) 1
S 0 1 2 0.25 0 0 "0 3.25
‘SSW 0.25 4.25 7.75 0.25 0 0 0 12.5
SW. 0 8 85 0.75 . 025 0 0 17.5
WSW 1025 85 24 2.5 0 0 0 "35.25
W v 0 2 $36 275, o 0 0 40.75
WNW 70 2.25 17.25 17 0 0 0 205,
NW 0 3 11 05" 0. 0 "0 14.5
NNW 025 1.5 .35 0. 0 0 0 525
TOTAL =~ 1 34 139.25 10.5° 075 0 0 - 1855
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