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i INTRODUCTION

This report summarizes meteorological data and doses from radicactive effluents

for the Cooper Nuclear Station for the period Jznuary through June 1993. The |
P4 data presented meet the reporting requiremeris of Regulatery Guide 1.21 of the |

U.S. Nuclear Regulatory Commission (Revision 1, 1974). |

The report is organized into three parts. Appendix A presents the effluent and
waste disposal source term data. Appendix B presents & summary of onsite
meteorological data for the report peried, including atmospheric diffusion
estimates and a description of the atmospheric diffusion model. Appendix C
presents the doses from liquid and gaseous radiocactive effluents. Descriptions
of the dose calculation models are also included.
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EFFLUENT AND WASTE DISPOSAL
January - June 1993

Cooper Nuclear Station effluent and waste disposal data are presented in the format
prescribed by Regulatory Guide 1.21. Meteorological data required by Table 4A&B of
Regulatory Guide 1.21 is included in the Meteorological Section of the Semiannual

- Radipactive Material Release Report - Radiosactive Effluents.
: Facility Cooper Nuclegar Station License DFR-46

AL Regulateory Limits
1. GCaseous waste effluents

a. The dose rates due to radicactive materials released in gaseous
effluents offsite shall be limited tov the following:

1. Noble Gases: Less than or equal to 500 mrem/yr to the total
body and less than or equal to 3000 mrem/yr to the skin.

8

I-131, 1-133, tritium, and all radicnuclides in particulate form
with half-lives greater than or equal to 8 days: Less than or
equal to 1500 mrem/yr to any organ.

b. The air dose due to noble gases released in gaseous effluents offsite
shall be limited to the following:

s During any calendar quarter: Less than or equal to 5 mrad from
gamma radiation and less than or equal to 10 mrad from beta
radiation.

¥ During any calendar year: Less than or equal to 10 mrad from
gamma radiation and less than or equal to 20 mrad from beta
radiation.

e, The dose to a member of the public due to I-131, 1-133, and
radioactive materiais in particulate form with half-lives greater
than 8 days in gaseous effluents offsite shall be limited to the

e following:
1. During any calendar quarter: Less than or equal to 7.5 mrem to
- any organ.
2. During any calendar year: Less than or equal to 15 mrem to auy
organ.
R Liquid waste effluents
3. The concentration of radioactive material in water offsite ¢ to

radicactive liquid effluents shall not exceed the concentraticn
specified in 10 CFR Part 20.106 for radionuclides other than
dissolved or entrained noble gases. For dissolved or entrained noble
gases, the concentration shall not exceed 2 x 10™ uCi/ml total
activity.
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b. The dose to a member of the public due to radicactive material in
liquid effluents offsite shall be limited to the following:
L. During any calendar quarter: Less than or equal to 1.5 mrem to
the total body and less than or equal te 5 mrem to any Organ.
2 During any calendar year: Less than or equal to 3 mrem to the
total body and less than or equal to 10 mrem to any organ.
Maximum Permissible Concentrations .
1 Vater Covered in Section A.2.
5. Alr - Covered in Section A.l. g

Average Energy

The average energy (E) of the radionuclide mixtures of fission and activation
gases released is not applicable. This information is nmot utilized for dose or

release calculations.

Measurements and Approximations of Total Radiocactivity

The methods used to measure or approximate the total radicactivity in effluents
and to determine radionuclide composition are as follows:

1. Gaseous effluents

a,

Fission and activation gases:

Radiocactivity and radionuclide composition is determined } -
laboratory GelLi detector analysis in correlation with cont. wous
gross radiocactivity monitoring by a beta scintillation detector
the release pathway.

lodines:

Charcoal cartridges provide continuous sample co'lection. These
cartridges are analyzed for radioactivity and radionuclide
composition in the laboratory by a Geli detector gamma spectrometer. -

Particulates:

Particulate filters provide continuous sample collection. These
filters are analyzed for radiocactivity and radionuclide composition
in the laboratory by a Celi detector gamma spectrometer. An aliquot
of a filter composite from each release point was analyzed for Sr-89,
Sr-90, and gross alpha by an offsite laboratery.
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id. Tritium:
A portable sampling apparatus is utilized to collect a gquarterly
sample of each radiovactive vent effluent These samples are analyzed
using a Iiquid scintillation counter

Liquid effluents

a. Principal gamma emitters and dissolved and entrained gases:
Each batch of liquid effluent is analyzed for radiocactivity and
radionuclide composition in the laboratory by a Geli detector gamma
spectrometer, In addition, each batch is monitored for gross gamma
vradioactivity by a Nal detector in-line with the release pathway.

b Tritium:

An aligquot of a monthly composite is analyzed using a liquid
scintillation counter.

c. Sr-89 and Sr-90:

An aliquot from a quarterly composite is analyzed by an coffsite
laboratory.

d. Gross alpha:

An aligquot from a monthly composite is analyzed by gas flow
proportional counting.

e. Fe-55:

An aliquot from a quarterly composite is analyzed by an offsite
laboratory.

E. Batch Releases

The following information relates to batch releases of radioactive
materials in liquid and gaseous effluents:

a Liquid
1. Number of batch releases: 66
2, Total time period for batch releases; 1.75 E+04 minutes
i Maximum time period for batch release: 3.07 E+02 minutes
G Average time period for batch releases: 2.65 E+02 minutes

i

Minimum time period for a batch release: 1.90 E+02 minutes

6. Average stream flow during periods of release of effluent into a
flowing stream: 7.72 E+07 liters/minute




Gaseous
- Number of batch releases: None
3 Total time period for batch releases: N/A

3. Maximum time period for a batch release: N/A

&, Average time period for batch releases: N/A
5. Minimum time period for a batch release: N/A

F. Abnormal Release

.

a. Liquicd

1. Number of releases: 0

2. Total activity released: None

b. Gaseous

3 Number of releases: 0O

2. Total activity released: None
r
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TABLE 1A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
GASEOUS EFFLUENTS -SUMMATION OF ALL RELEASES

Fission and activation gases
i Total release

Average release rate for peried
iodines
1 Total iodine 131
s Average release rate for period
Parciculates

1 Particulates with half-lives »# days

~3

Average release rave for period
3 Gross alpha radioactivity
Tritium

i. Tetal release

.

i, Average release rate for period

Poie

1

uli/sec

€1

uCijsec

o |
uCi/sec

Ci

i

#Ci/sec

lst Quarter

0.00 E«00

0.00 E+Q0

3.97 E-06

5.11 £-07
1. 48 E-04
1.90 £-08

0.00 E+00

0.00 E+00

g

0.00 E+00

0.00 E+«00

0.00 E+00

E+00

0.00 E+00

EST TOTAL
Znd Quarter ERROR 8

2,0 E+01

3.0 E+01

5.0 E+01

3.0 E+0L
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TABLE 1B
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
GASEOUS EFFLUENT-ELEVATED RELEASE

CONTINUQUS MODE *BATCH
NUCLIDES RELEASED UNIT lst QUARTER 2nd QUARTER
Fission gases. ..
krypton-83m Ci 0.00 E+00 0.00 E+00
krypton-85m Ci 0.00 E+00 0.00 E+CO :
krypton-85 Ci 0.00 E+00 0.00 E+00
krypton-87 Ci 0.00 E+00 0.00 E+00
krypton-88 Ci 0.00 E+00 0.00 E+00
krypton-89 ci 0.00 E+00 0.0C E+00
xenon-133m Ci 0.00 E+00 0.00 E+00
xenon-133 Ci 0.00 E+00 0.00 E+00
xenon-135m Ci 0.00 E+00 0.00 E+00
xenon-135 Ci 0.00 E+00 0.00 E+00
xenon-137 Ci 0.00 E+00 0.07 E+00
xenon-138 Ci 0.00 E+00 0.00 E+00
Total for period Ci 0.00 E+00 0.00 E+00
lodines.
iodine-131 ci 3.97 F-06 0.00 E+00 !
Totai for period Ci 3.97 E-06 0.00 E+00 -

* No batch discharges were made
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TABLE 1C
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPLRT
GASEOUS EFFLUENT-BUTILDING VENT RELEASES

NUCLIDES RELEASED ~  UNIT lst QUARTER ~ 2nd QUARTER
o Fission gases.
krypton-85m Ci 0.00 E+00 0.00 E+00
krypton-87 Ci 0.00 E+CC 0.00 E+00
krypton- 88 Ci 0.00 E+00 0,00 E+00
xenon-133 ci 0.00 E+00 0.00 E+00
xenon-135m ci 0.00 E+00 0.00 E+00
xenon-135 Ci 0.00 E+00 0.00 E+00
xenon-138 Ci 0.00 E+00 0.00 E+00
Total for period Ci 0.00 E+00 0.00 E+00
2. lTodines.
lodine-131 Cci 0.00 E+00 0.00 E+00
lTodine-133 ci 0.00 E+00 0.00 E+00
Total for period Ci 0.00 E+Q0 0.00 E+00
3. Particulates.
cobalt-60 ci 1.48 E-04 0.00 E+00 .
Total for period ci 1.48 E-04 0.00 E+00 1
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TABLE 2a

e

EFFLDENT AND WASTE DISPODSAL SEMIANNUAL REPORT

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

mT ist QUARTER

Fission and activation products

i Toeval release {mot including
tritium, gases, alpha) Ci i

Average diluted concentration

during period wCi/ml 1.
Tritium,
1. Total release Ci 6.

2. Average diluted concentration

during period uCi/ml 5.

Dissolved and entrained gases.

1. Total release ci 0.

Z. Average diluted concentration

during period #Ci/ml 0.

Gross alpha radicactivity.

1. Total release Ci 0.

Volume of waste released (prior

to dilution). liters b 8

Volume of dilution water used
during period. liters 1

09

0&

0l

00

00

36

05

E+00

E-07

E+00

E-07

£+00

E+00

E+00

E+06

E+10

2nd QUARTER

Lt

e o

ut -

.58

35

.00

.00

= o

82

E+00Q

E-07

E+O0

£+00

E+00

E+0

E+Q9

EST. TOTAL
—ERROR 3

2.0 E+01

2.0 E+01

5.0 g+01

5.0 E+01

1.0 E+01

1.0 E+01
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TABLE 28
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

LIQUID EFFLUENTS

CONTINUOUS MODE#

NU S RE SED UNIT
chromium-51 Ci
manganese- 54 Ci
iron-355 Ci
cobalt-58 Ci
cobalt-50 Cci
strontium-89 Ci
strontium- %0 Ci
strontium-91 o3 |
cesium-134 Ci
cesium-137 Ci
sodium- 24 Ci
silver-110m Ci
iron-59 Ci
niobium 95 Ci
Total for period above ci
xenon-133 Ci
xenon-135 ci

*No continuous mode discharges made

BATCH MODE
st QUARTER = Ind QUARTER
2.38 E-03 3.55 E-03 o
1,97 £-01 2.264 E-01
7.51 E-02 1.26 E-01 :
1.72 E-02 2.00 E-02
7.27 E-01 4.76 E-01
1.67 E-03 0.00 E+00
1.57 £-02 0.00 E+00
8.18 E-05 0.00 E+00
7.21 E-03 2.31 E-04
3.25 E-02 5.37 E-03
4,12 E-05 0.00 E+00
1.07 E-02 5.41 E-03
0.00 E+00 7.68 E-03 1
0.00 E+00 2.29 E-04
1.09 E+00 8.66 E-01
0.00 E+00 0.00 E+00 X
0.00 E+00 0.00 E+00 :
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b (Cont inued)

b, americium-241

_ barium-133
ﬁ&f‘ cadmium- 109
Eiu carbon-14

cesium-136

cesium-137

cerium-164

Bl e

chlorine-36

cobalc-57
cobalt-58

cobalt-60

e R o 1

curium-242
curium-243/244
iron-55
iron-59
krypton-85
manganese- 34
nickel-59
nickel-62

plutonium-238

i = e e T L L B e e o Y

plutonium-239/240
: plutonium-241

3 silver-110m
sodium-22

strontium-89

strontium-90
polonium-210
technetium-99

transuranics

Y TS R I
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ik
3.47
42
.78

.61

59

.22
.22
48
.59
.51
43
%1
.51
.01
.82
.58
.20
TP
18
.35
2.76
.16
9.59
.59
.04
.61
.73

g+

2. Estimate of Major Nuclide Composition (By Type of Waste), Percent %

E-02
E-06
E-08
E-02
£+00
£+00
E-01
E-05
E-12
E+00
£+01
E-05
E-06
E+01
E-01
E+00
E+01
E-02
E-01
E-06
E-06
E-04
£-01
E-08
E-04
E-03
E-06
E-05

E-05

“y
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GASEOUS RADIOACTIVE WASTES

CUMULATIVE DOSE DATA

Maximum gamma air dose 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr Annual

Site boundary (0.67 wmiles North)

1. Total mrad O, 00E+0 0.00E+0
2. Percent of Technical

Specification Limit & 0.00 0.00
Most Exposed Resident (0.9 miles Northwest)
1. Total mrad 0.00E+Q 0, 00E+D
2. Percent of Technical

Specification Limit % 0.00 0.00

Maximum beta air dose

Site boundary (0.67 miles North)

1. Total mrad 0.00E+0 0.00E+0
2. Percent of Technical
Specification Limit % 0,00 0.00

Most Expesed Resident (0.9 miles Northwest)
1. Total mrad O.00E+0 0.00E+0
2. Percent of Technical

Specification Limit & 0.00 0.00

Maximum organ dose due to
1-131, 1-133, and particulates
(>8 day half lives)

Site boundary (0.67 miles North)
1. Total mrem 5.79E-4 0 00E4+0
2. Percent cf Technical
Specification Limit % 0.01 0.00
3. Orean GI Tract NA
4. Exposed Individual Teen NA

Most Exposed Resident (0.9 miles Northwest)
1. Total wrem 3. 35E-4 0.00E+0
2. Percent of Technical

Specification Limit &% 0.00 0.00
3. Organ Gl Tract NA
4. Exposed Individual Teen RA




D. Maximum organ dose rate due to 1-131, 1-133, tritium, and particulates
(>8 day half-lives) was 5.79 E-04 mrem/quarter which was 0.01 & of the
Technical Specification Limit.

E. All radioactive noble gas effluent monitors were set to automatically
alarm when the monitor alarm setpoint, determined as specified in the
Offsite Dose Assessment Manual (ODAM), was exceeded. This is required to
ensure that the limits to the total body (500 mrem/yr) and the limits to
the skin (3000 mrem/yr) are not exceeded.

LIQUID RADIOACTIVE WASTES
CUMULATIVE DOSE DATA
A. Maxiwum whole body dose 1st Qtr 2nd Qtr
1. Total mrem 3.71E-2 4 .4BE-3
2. Percent of Technical
Specification Limit % 2.47 0.30

B. Maximum organ dose

1.
i

Total mrem 1. 26E-1 3.2BE-2
Percent of Technical
Specification Limit * 2.:52 0.66

All radiocactive liquid effluents were diluted, at time of discharge to
concentrations below the concentrations specified in 10 CFR Part 20.106
for radionuclides other than dissolved and entrained noble gases., For
dissolved and entrained noble gases the concentrations were diluted below
2.00 E-04 uCi/ml total activity.

Al4

T







B {
(E=TE




.

1

e

METEOROLOGICAL DATA SUMMARIES

MONTHLY SUMMARY TABLES OF HOURLY METEOROLOGICAL DATA

JOINT FREQUENCY DISTRIBUTION TABLES

ATMOSPHERIC DIFFUSION ESTIMATES

ATMOSPHERIC DIFFUSiON MODEL
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METEOROLOGICAL DATA SUMMARIES

Meteorological data collected onsite for the period Januwary 1, 1993, through
June 31, 1993, were reduced, validated, summarized for analysis. and included in
appropriate dose calculations. Hourly data summaries are provided for all
pertinent parameters and for the joint frequency distributions (JFD's) of wind
speed and wind directien by atmospheric stability class.

DATA RECOVERY

Data recovery statistics are provided in Table 1 for all pertinent meteorological
parameters.

Lowest Average
January 1 - March 31, 1993 (Ql) Ql&lg§%§f!gli Dnznggggfxsxx
April 1 - June 30, 1993 (Q2) B8 . 9% 95.8%
First Semiannual Period -
Jansary 1 - June 30, 1993 (SEM1)1 93.1% 97.3%

WIND AT 100-METER LEVEL AND 10-METER LEVEL

Predominant Wind Predominant Wind
Direction at 100m level Direction at 10m lLevel
Ql NorthNorthwest 14.5% NorthNorthwest 15.2%
Q2 NorthNorthwest 11.4% NorthNorthwest 12 4%
Seml NorthNorthwest 12.9% NorthNorthwest 13. 8%
Mean Wind Speed Mean Wind Speed
_at 100m level —at 10m Level
Q1 11.9 MPH 7.3 MPH
Q2 13.6 MPH 8.2 MPH
SEM] 12.8 MPH 7.7 MPH

Maximum Hourly Average Wind Maximum Hourly Average Wind
Speed/(Date at 100m Level) = _Speed/(Date at 10m level)

Qi 36.3 MPR/(93/03/16) 27,0 MPH/(93/03/10)
Q2 35.7 MPH/(93/04/20) 32.1 MPH/(93/04/16)
SEM1 36.3 MPH/(93/03/16) 32.1 MPH/(93/04/16)

Bl



Mean Hourly

TEMPERATURE AT 10-METER LEVEL

Averag: Daily Average Daily

|
I
|
|
|
:
|
—Maximum —Minimum ]
|
l
:

Average Temperature
Q1 -2.1 Degiees Celsius 1.4 Degrees Celsius -5.9 Degrees Celsius g
Q2 15.4 Degrees Celsius 20.0 Degrees Celsius 11.0 Degrees Celsius
SEM1 6.3 Degrees Celsius 10.5 Degrees Celsius 2.4 Degrees Celsius !
Maximum Temperature Minimum Temperature :
(Date) |
l
Ql 19.9 Degrees Celsius -19.3 Degrees Celsius :
(93/03/29) (93/02/17) I
Q2 33.8 Degrees Celsius -3.5 Degrees Celsius i
(93/06/29) (93/04/02) i
SEM1 33.8 Degrees Celsius -19.3 Degrees Celsius 1
(93/06/29) (93/02/17) |
:
PRECIPITATION |
* Maximum Daily Maximum Hourly |
Total Precipitation Precipitation i
Precipitation Total/(Date) Jotal/(Date) :
Q1 5.16 Inches 1.42 Inches 0.31 Inches
(93/03/31) (93,03/31)
Q2 12.09 Inches 1.71 Inches 0.60 Inches E
(93/C5/08) (93/06/18)
SEM1 17.25 Inches 1.71 Inches 0.60 Inches |
(93/05/08) (93/06/18)

\fu !
:
|

| {
g
|
|

B2 !



ATMOSPHERIC STABILITY

Atmospheric stability is determined through classification of differential
temperature data based on JFD of the 100-meter wind and the delta T (100m - 10m) '
stability data.

Unstable Conditions Neutral Conditions Stable Conditions |
——Llasses A-C Class D —Classes -G ‘
Q1 3% G4y S3%
Q2 11% 47% 42%
SEM] IR 45% 48%

B3




Table 1. Meteorological Data Recovery

Data Recovery (% of total Observations)

January- April- January-

March June June

4203 1293 = _1993
100m wind speed 99.4 97.6 98.5
100m wind direction 99.4 97.6 98.5
100m ambient temperature 98.8 97.3 98.1
60m wind speed 99.4 97.6 98.5
60m wind direction 99.4 97.6 98.5
60m ambient temperature 97.6 96.9 97.3
10m wind speed 9% .4 97.6 98.5
10m direction 99.4 97.6 98.5
10m ambient temperature 97.3 89.6 93.4
10m dew point 98.8 91.1 94.9
100m-10m delta T 97.3 89.4 93.3
100m-60m delta T 97.6 97.0 97.3
60m-10m delta T 97.3 88.9 93.1
Precipitation 100.90 100.0 100.0
100m JFD 97.3 89.4 93.3
10m JFD $7.3 88.9 $3.1

JFD - Joint Frequency Distribution of wind speed, wind direction and
atmospheric stability.



“l

.

N e e

e e s d e i B L e i e B S R i ——— P e R S —

MONTHLY SUMMARY TABLES OF HOURLY METEORLOGICAL DATA

The tables presented in this section provide a summary of hourly averages of
measured meteorological parameters. The tables provide summaries by month for
the semiannual period January through June, 1993, Summaries for the first
quarter, second quarter, and semiannual period are also provided. The parameters
provided are listed below,

* 10 meter ambient temperature.
* Wind direction frequencies at 10 meters and 100 meters.
* Precipitation.

Any missing or non-measured data are indicated by a field of 9's.




10-Meter Ambient Temperature

and

10-Meter Dew Point Temperature
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PROGRAM: WE
VERSION: 3F

TTENP

NPPD-COOPER NUCLEAR STATION 10-M TEMPERATURE SUMMARY JAN-MAR 1993

MONTHLY HOUR AVERAGES FOR THE PERIOD

JANUARY

10.0 MEZERS LEVEL

HOURLY MEAN
AVG DAILY MAX
AVG DATLY MIN
A‘SO;UTE HAX
ABSOLUTE MIN

TOTAL 085

TEMPERATURE
NUNBER
0Bs {DEG C)
30. ~5.9
5. ~6.3
31. 6.8
31. 6.6
53. 6.7
3. 6.7
3}. 6.7
31 6.9
31. 6.9
5. -6.1
3. ~5.1
31. “%.0
360. 3.3
30. -2.8
29. 2.9
30. 2.3
30. 2.9
29. 3.9
30. -3.3
30. -3.8
30, 4.2
30. 4.4
30. 4.7
30. 5.1
“8.9
1.6
-8.9
6.9
-16.6
7ee

DEW POINT
NUMBER
oBs {DEEC C)
30 9.9
3. -190.3
31. ~10.3
3. ~10.2
31. -19.3
31. ~10.4
3. ~10.4
. -10.5
n. 10,85
31.  -10.1
31. 9.7
31 9.0
30. -8.5
36. -8.3
29, -8.3
3e. 8.2
30. ~8.2
29, 8.3
30, -8.4
30. -8.86
30. ~8.8
0. -8.9
30, ~5.9
30. 9.2
-9.4
~6.7
-13.0
6.2
-25.2
729

1/ 1793 70 3/31/93

RELATIVE HUM
NUMBER
oes 0
30. 73.6
31. 73.8
31. 74.3
3. 75.3
31. 75.6
31. 75.4
3. 75.3
31. 75.9%
3. 76.0
n. 73.7
31. 70.3
5. 68.5
30. 66.8
30. 65.5%
29. 65.0
30. 66.9
30. 65.4
29. 67.5
3. 68 .6
30. 69.3
30. 70.6
30. 71.1
30. 72.2
38. 73.3
71.3
79.8
61.6
89.8
36.7
729

ABSOLUTE HUM

..............

NUMBER
0Bs

30.
21.
3.
3.
81.
31.
31.
51.
n.
31.
31.
31.
30.
30.
29,
30.
30.
29.
3e.
38.
3o0.
30,
30.
3e.

729

{GH/H3)

Fam A eEeEw--

~N
>

MURNRNNNNNNNNNNRONNRNMNMNNNNN NN
PR PNNNDIDOIIIINIPRNDOPLELPDLPP2OPENN

WET BULR
NUMBER
08s (DEG C)
30. o S
3. 7.8
31. 7.8
n. 7.6
3. 7.7
31. T
31. P 7
31. 7.9
3. 7.9
31. o
33, “6.%
31. -5.5
30. “4.7
30. -6.5
29. 4.3
30. 4.1
3e. 4.2
29. 4.6
30. 4.9
30. 5.2
30, 5.6
30. ~8.7
30. 6.0
30, “6.3
-6.2
~3.4
-9.8
5.5
“17.2
729
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NPPD-COOPER NUCLEAR STATION 10-M TENPERATURE SUMMARY JAN-MAR 1993

MONTHLY HOUR AVERAGES FOR THE PERIOD 1/ 1/93 TO 3/31/93

FEB

RUARY

10,0 METERS LEVEL

HOURLY MEAN
AVG DAILY MAX
AVG DAILY MIN
ABSOLUTE MAX
ARSOLUTE MIN

TOTAL 085

TEMPERATURE
NUMBE R

oes (DES C)
28, -5.4
28. 5.7
28, 6.9
8. 6.1
28, “6.%
8. “6.6
28, 6.7
28. 6.7
28, “%.3
L “B.c

28, G
28, L P
28, ~3.0
2a. “2.4%
28, 2.9
28, 1.9
27. *1.6
26. 2.3
27. “2.7
27. 3.2
27. “3.7
28, 9.4
28, ~4.8
28, ~5.1
4.5
3.2
7.9
8.4
19,3

666

)

10.0
-9.9
.5
9.1
-8.8
~8.4
8.0
o &% ¢
7.4
7.3
7.0
7.2
7.1
7.4
=7:6
-8.1
8.4
8.6

~8.5
6.2
11,2
3.4

~24.7

RELATIVE WUM
NUMBER
oBs %
28, 76¢.8
28. 77.8
28, 7.6
28. 7.7
28, 77.8
28, 7.4
28. 77.8
28, 77.%
28, 7.8
28, 5.3
28. 72.3
28, 70.2
28. 68.6
28, 67.7
28 67.2
2s. 67.2
27. 67.7
26, 69.9
27. 72.0
27. 73.1
27. 74.5
28, 75.0
28, 75.8
28. 76.3
73.8
81.6
64 .6
96.9
46 .4
bbb

ABSOLUTE HUM

.......

......

2.
27.
27.

28,
28,

LLLY

. -
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~
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6.1

-19.9
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PPOGRAM . WETTENP
VERSION: 3P

NPPD-COOPER NUCLEAR STATION 10-M TEMPERATURE SUMMARY JAN-MAR 1993

RONTHLY MOUR AVERAGES FOR THE PERIOD 1/ 1/9%3 TO 3/31i/v3

HARCH

10.0 METERS LEVEL

TEMPERATURE DEw
NUMBER NUMRER
HOUR 08BS  (DEG ©) o8s

1 30. i.8 .

2 30. 1.2 3.

3 30. 9.9 5.

b 30, 0.7 31.

1 30. e.5 3.

L 30. 0.3 3.

7 30. e.2 31.

L] 30. 0.6 31.

e 30. 1.6 31.

e 29, z.8 31.

11 29. 3.8 3.

12 2%. a6 -

13 29, 5.6 3.

1% . 5.9 3.

is 29. 6.4 31.

1% 28, 6.7 38,

7 29. 6.3 3e.

1a 29. 5.9 3.

ie 29. 5.9 3¢.

20 29. 6.1 39.

21 30. 3.5 5.

22 30. 2.9 31.

23 29, 2.3 31.

% 29. 1.9 3.
HOURLY MEAN 3.1
AVE DATLY MAX 7.1
AVG DATLY MIN -0.8
ABSOLUTE Max 12.9
ABSOLUTE MIN ~12.1

TOTAL OBS 7es 739

.............

L U A R D
N .

LU I
.

*

‘. .

LB PMNN AP NN DO WD DDA

'
MNARNNNANNMNNSNN NN WS WWW W W W

‘

-90.2
-5.6
2.9
=21.1

RELATIVFE MuM
NUMBER
oBs %)
30. 70.9
20. 1.7
38, 72.4
310, 73.3
30, 74.5%
38. 75.3
3e. 75.4
50. 74.7
39. 7i.9
29. 69.3
29, 86.9
29. &3.2
29. 61.4
29. 0.0
29, 58 .4
8. 5.3
29. £5.7
29, 57.4
29. el.9
29. 63.6
30. 6.9
30. 68.1
29, 648.7
29. 70.1
67.0
78 .4
5%.2
87.1
27.4
7Ot

29,

PLODLPLLLLODOEDLDODODDADLDOID
NNWE POILLPBNOVNNDS WD 000D

&
r

10.5
1.9

706

WET BUALR
NUMBER
o8s (DEG C)
30. 0.2
3e. “0.6
30, 8.6
30. -6.8
30. 3.9
36. 1.1
8. ~1.2
39 -g.8
3. -0.3
29. 0.7
2%, 3:3
29. 1.9
29. 2.5
29. 2.9
29, 3.2
28, 3.3
29, 2.0
29. 2.7
29, 2.2
29. 1.6
30. 1.2
30. 2.9
29, 8.6
29. 2.1
0.9
5.7
-2.2
16.9
-13.8
708
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PROGRAN: WETTENP

VERSION: 3P

NPPD-COOPER NUCLEAR STATION 10-M TEMPERATURE SUMMARY JAN-MAR 1993

JAN-MAR MOUR AVERAGES FOR THE PERIOD 1/ 1/93 7O 3/31/93

10.0 METERS LEVEL

TEMPERATURE
NUMBER
HCUR oBs {DEG C)
1 8a. 3.2
2 89, ~3.6
3 89, ~-3.8
4 89, 5.0
5 89, ~4.2
L a9, 4.3
7 a9, a8
L 89, -4.3
9 89, ~3.9
ie 88, 3.8
11 a8, “2.0
12 a6 . o £
i3 a7, 9,2
18 87. 0.2
15 86. 0.7
16 86 . 0.8
17 86, 0.8
18 LU 0.3
19 86. -5.3
20 LI -9.9
21 Y 1.4
22 e “1.9
23 T ~2.4
29 87, -2.8
HOURLY MEAN 2.3
AVG DATLY MAX 1.4
AVG DAILY MIN ~5.9
ABSOLUTE MAX 19.9
ABRSOLUTE MIN =19.3
TOTAL OBS 2101

DEW POINT

......

87.

2134

L I
.

DN ODBORONT DDA~ > WA

. kB

[N R T T I R R R

PPV NN OPTNANNNNNNYNN

’
.

.9
12.¢0

25,2

RELATIVE HUM
NUMBER
0BS (%)
8s8. 3.7
89. 76.3
89. 74.7
89, 75.4
89, 75.9
89, 76.0
89. 76.1
a9, 76.1
89, 78.2
B8 . 72.7
88. 69.5
88. 67.3
87. 65.6
87. 64 .7
86. 63.5
L1 62.8
86. 62.9
84, 64.8
86. 67.1
86. o8 .5
a87. 70.5
a8, 71.3
87. 72.2
87, 73.2
70.6
9.9
59.7
9.9
27.49
2101

ABSOLUT! HUM

.

>

~
L e I e R R
MNMNWSL2PP2LIVRL2D2UEUNMFIODOD D™

nN - w
> » n

-
g
w

-«
~

2101

WET BULBR
NUMBER

0Bs (DEG ©)
88, -4.5
89 “4.8
89, -5.0
89, “5.%
89. =853
89, 5.4
89 5.5
a9, ~5.4
a9, 5.1
8. 6.4
8s8. ~3.6
88, “2.9
87. “2.3
87 ~1:9
86, 1.8
86 “1.%
86. 1.8
LU 1.9
86. -2.3
86, 2.7
ar. -3.0
a8, ~3.4
87. -3.8
87. 4.1
~3.6
0.9
6.9
14.9
=319.9

2101
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PROGRAM: WETTEMP
VERSION: 3P

NPPD-COOPER NUCLEAR STATION 10-M TEMPERATURE SUMMARY APR-JUN 19583
MONTHLY MOUR AVERAGES FOR THE PERIOD 4/ 1/93 TO 6/30/93
HAY

10.0 METERS LEVEL

TEMPERATURE DEW POINT RELATIVE HUM ABSOLUTE HUM WET BULB
“HMBER NUMBER NUMBER NUNBER NUMBER

HOUR <85 {DEG C} 0BS (DEE C) oss ) o8BS (GM/M3) o8BS (DEG C)
1 24, 16.2 26, 8.¢ 24. 66.9 26. 8.3 24, 11.0
2 26. 13.7 26. 7.8 26, 58.1 26. 8.2 24 10.7
3 24. 13.3 26, 7.8 24, 69.7 24, 8.2 24 190.5
Ll 24, 13.1 26. .7 24, 70.3 26, 8.2 24 10.%
5 25. 1z.8 25. 7.6 25. 7.1 25. 8.1 25 10.2
L] 25, 12.7 25. 7.6 25, 71.4 25, 8.1 25 10.2
7 25. 13.2 25. 7.7 25 70.0 25 8.1 25 10.4
L 5. is.0 25. 8.0 2s. 67.5 25 8.3 25 10.9
9 25. 16.9 25. 8.2 25 65.1 25 8.4 25 11.4
10 25. 16,1 25. 2.1 25 60.6 25 8.3 25 2.0
11 26. 16.9 26. 7.8 26 56.8 26 8.1 26, 12.2
12 26. 17.7 26. 7.9 26 55.3 26 8.3 26, 12.6
13 2s. 8.3 26, 8.1 26 53.7 26 3.3 26 12.9
14 25. 18.7 25. 8.2 25. 53.5 25 8.4 25 3.1
15 25. 18.9 2s. a.2 25 53.1 25 a.4 25 13,2
16 25. 9.2 25. 8.2 25 52.1 25 8.4 25 13.3
17 25. 19.3% 25. 8.2 25 52.0 25 8.4 25. 13.4
i8 25. i2.0 25. 8.3 25. 3.0 25 B.4 25 13.3
19 26, 18.3 6. 8.5 26, 55.9 264 8.6 24 5.1
20 26, ir:3 26. 3.9 24, 59.6 26. 8.7 26 12.8
21 24, 16.5 24, 8.8 24, 62.0 26, 8.7 2% 12.4
22 2%, 15.7 2%. 8.6 24 64.1 24 8.6 2% 12.0
23 25, 15.1 25, 8.9 25. 65.2 25. 8.5 25. 11.6
249 26. 19.6 24, 8.2 26, 66.3 26, B.4 26, 11.3
HOURLY HEAN 16.0 8.1 6l1.7 8.3 11.9
AVG DAILY MAX 20.0 10.3 75.5 2.6 13.8
AVG DAILY MIN 12.0 5.4 “6.5 6.9 9.3
ABSOLUTE MAX 27.90 16.6 84.5 13.8 19.4
ABSOLUTE MIN 6.3 ~1.4 23.0 4.2 3.9

TOTAL 0BS 594 594 594 594 594
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PROGRAM: WETTEMP
VERSION: 3P

NPFD-COOPER NUCLEAR STATION 10-W TEMPERATURE SUMMARY APE-JUN 1993
MONTHLY HOUR AVERAGES FOR THE PERIOD 4/ 1/%3 10 &/30/93
JUNE
10.0 METERS LEVEL

TEMPERA DEW POINT RELATIVE WuUM ABSOLUTE HuUM WET BULB
NUMBE R NUMBER NUMBER NUMBER NUMBER

HouR oBs (DEG C) oRs {DEG ©) oBs % oss (GH/M3) oes {DEG C}
1 30. 1%.5 3. 12.3 e 8.9 30 10.9 30 15.4
2 2e. 1%.1 3e. 12.2 30. 65.8 30. 10.8 39. 15.2
3 30. i8.4 30, 12.6 30. 6%. 2 3. 1.0 30. 15.0
o 20. 8.0 30. =.4 3e. 70.3 3e. il1.e 3¢, 14.8
5 30. 17.6 3¢. 12.1 30, 70.7 30. i0.8 0. 14.5
L 30. i7.& 30 121 39. 71.6 30. 16.8 3e. 16.4
L 30. i8.1 3. 12.% 36, 69.7 30 1e.9 3e. in.9
s 30. i%.8 30 iz.8 3e. 66.1 30 11.2 30. 15.%
s 30. 20:7 3 13.9 36. 82.6 39 1.3 30. 18.2
10 39. 21.7 3¢ 13 %0, 59.5 30 11.4 30. 18.7
11 26, 2z2.1 33 13.1 26. 56.5 26 1.0 26, 16.%
i2 26, 22.8 30 12.% 26, 53.3 2% 10.8 24. 1.7
13 22, 23.9 0. 12.8 2. 51.7 22 1¢. e 22. 16.%
is 23. 23.8 3¢ 12.7 23. 5¢.3 23 10.% 23, 16.9
15 24. 26.2 30. 12.7 24, %9.7 24, 10.7 2%, 17.1
16 28. 25.2 3e. 12.8 28. “8.7 28, 11.0 28, 17.8
i7 2. 5.1 3¢ iz.s 29 “8.6 2%. i0.9 29. 17.2
is 30. 25.0 32 12.% 30, 48.1 3s. io.s 30. 17.%8
1e 30. 26.8 30 12.6 30. 4%.8 3e. 10.9 3e. 17.4
2e 30. 25.2 30 13.1 38. 54.% 30. 1.3 3¢. 7.2
21 30. 22.0 30 i3.9 30 58.0 30. 11.2 20. 16.7
22 30. 21.1 30 12.9 3e. 60.6 3e. 11.2 3e. 1s.3
< 20, 20.4% %o 12.9 30. 63.4 3e. 11.2 30. 1s6.0
24 30. 20.0 38. 2.8 30 6.3 30. 11.1 3e. 15.8
HOURLY MEAN 21.2 12.7 9.9 il.e 1.2
AVG DATLY MAX 26.5 15.1 74,8 12.8 in. e
AVG DAILY MIN 16.5 1e.1 43.% 5 13.5
ABSOLUTE Max 33.8 is.2 82.% ie.0 238.2
ABSOLUTE MIN 8.1 2.7 19.6 5.3 6.8

TOTAL 0BS5S 686 720 686 L1 &8%
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PROGRAM: WE
VERSION: 3P

TTEMP

NPPD-COOPER NUCLEAR STATION 10-M TEMPERATURE SUMMARY APR-JUN 1993

APR-JUN HOUR AVERAGES FOR THE PERIOD 4/ 1/93 TO 6/30/93

10.0 METERS LEVEL

2'“ﬂlﬂlﬁiﬁ¢h'h.-lhlhlﬂrﬂth
PN D SBINTRDEUN O LDNT MDD EWN-

HOURLY MEAN
AVG DAILY MAX
AVG DAILY MIN
ABSOLUTE MAX
ABSOLUTE MIN

TOTAL OBS

TEMPERATURE
NUMBER

oBsS (DEG C)
82. 12.6
82, 13.1
8z. 12.6
82. 12.2
83, 1.9
LEN 11.7
83, 12.2
82. 13.3
82. is.4
82, 18.8
79. 16.0
7. 16.8
76. 17.2
7. 17.8
78. i8.3
82. 19.1
83, 19.1
86, 18.9
8z, 18.3
83, 17.2
83, 16.2
83, 15.4
LUN 16.7
82. 16.2
15.4

20.0

11.0
33.8
3.5

19587

DEW POINT

.......

1989

.......

SNMNNMNNNANNANNNNNNNNrTrrIOTN
PuUdDSOTIETINSTTITIVEIEFIVNYNTTIOON

RELATIVE WuM
NUMBER
08s )

82. 66 .4
82. 67.1
82. 68.9
82. 69.9
a3, 70.5
83, 71.1
83. 9.9
82. 67.2
az2. 64.0
82, 60.4
79. 57.2
7. £6.2
78. 52.5
76, 51.6
78. 58.9
82. 59.6
83, 50.5
LUN 59.8
a3, 52.7
83, 56.6
B3, 59.5
83. 62.0
84, 841
82. 5.5

60.7

75.¢

45.3

8% .5

19.6
1958

ABSOLUTE HuM

......

1955

.

>» ORIV PIEDDIEDD
PLVVVLOHNNUDODDOINDINDOD N

nN

&
>

6.9
16.0

2.8

WET BULB
NUMBER

ORS (DEG C)
a2 10.3
82. 10.0
82, 9.7
82. 9.5
83, 9.3
83. 9.2
83. 9.%
az 10.2
82. 10.8
82. 11.4
79. 11.4
77. 11.6
75. i1.8
76. 12.2
78, 12.3
82. 12.9
83. 12.9
LU 12.9
83, 12.6
a3, 12.3
83, 11.8
83. 11.4
LUN 1.1
82. 10.8
i1.1
13.5
8.4
23.2
“4.6

1955
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PROGRAM: WETTENP
VERSION: 3P

NPPD-COOPER NUCLEAR STATION 10-M TEMPERATURE SUMMARY JAN-JUN 1993

JAN-JUN HOUR AVERAGES FOR THE PERIOD 1/ 1/93 70 6/30/93

10.0 METERS LEVEL

TEMPERATURE DEW POINT
NUMBER NUMBER
HOUR ORS (DEE C) oBs (DES C)
1 17e. 6.9 171, -0.3
2 i71. 4.4 i72. 0.8
3 171. 4.1 172 ~0.7
B 7. 3.8 172. -0.8
S 172. 3.6 178, -9.8
L i7z. 3.6 173. 9.9
7 172, 3.6 173. 9.9
L] i71. 6.1 172. 3.7
9 17y, 6.9 172. 9.4
ie 17e 5.9 ir2. -8.2
11 167 6.5 173, 0.0
12 165 7.2 173, 8.2
13 163. 7.9 ir2. 0.5
is iss 8.5 17r2. 9.6
i5 186, °.90 i72. 6.7
ie 168 e.7 172. 0.7
17 189 9.8 171. 2.8
is ies 9.6 169, 0.8
19 169 8.8 i70. 8.7
28 169, 8.0 i7e. 0.2
21 17e 7.2 37k 0.7
22 7. 6.5 172. 2.6
23 171. 5.0 173, 0.3
26 169, 5.8 1in. 0.1
HOURLY MEAN 6.3 e.o
AVS DAILY MAX is.5 2:5
AVG DAILY MIN 2.4 =F.r
ABSOLUTE MAX 3.8 19.2
ABSOLUTE WNIN -1%.3 -25.2
TOTAL OBS 4058 %123

IS AT TVIGEEES BERRESRR R e,

RELATIVE Hum
NUMBER
o8s tz)
i7e. 70.2
irl. Te.8
171. 71.9
irl, 2.7
172. 73.3
172. 7%.%
172, 73.1
173 71.8
171. LIS )
i7e. 65.8
1s7. 83.7
165, 61.2
182, 5% .5
163, £8.4
164, 57.5
168, 5&.7
169. 56.8
168, 57.8
189, &0.0
169, 2.7
i7e. 65.2
i7l. 66.8
ir1. 68.2
168, 6%.4
65.8
77.8
52.86
9.9
1%.%
“05%

ABSOLUTE Hum WET BULB
NUMBER NUMBER
ors (GM/N3) oBs {DES T}
179. 5.6 17e, 2.6
171. 5.5 171, 2.3
in. 5.5 i71. 2.1
171. 5.6 171, 1.9
172. 5.4 ire. 1.7
i72. 5.4 172. 1.6
172 5.4 i72. 1.7
171, 5.5 171, 2.0
i71. 5.6 17, 2.5
179. $.7 i7e. 3.2
167, 5.5 187. 3.5
165 5.5 165, 3.9
162, £.5 162. 4.2
183, 5.¢ 183, &7
164, 5.6 164, 5.¢
168, 5.8 188, 5.5
169. 5.8 189, 5.6
1s8. 5.9 168, 5.5
189, 5.8 189, 5.1
169, 5.9 189, 4.7
17e. 5.9 170. 4.2
i71. 5.8 i71. 3.8
171. 5.8 171. 3.5
169, 5.7 169, 3.1
5.6 3.8
6.6 6.2
4.7 0.8
16.6 23.2
0.7 ~19.9
“056 “058
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CALN TOTAL

L

JANUARY
WINC DIRECTION
SE SSE 55w 5w wEW - N

HOURLY WIND POSES (PERCENT)

ESE

NPPD-COOPER NUCLEAR STATION 10-M WIND DIRECTION JAN-MAR 1963
PROGRAM: WINPER
2F

VERSION:

HR. OF DAY N
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NUMBER OF OBS =



Nw NNW CALM  TOTAL

FEBRUARY
WIND DIRECTION
SE  SSE SSW SW  WSW L WNW

HOURLY WIND ROSES (PERCENT)

ENE ESE

NNE

NPPD-COOPER NUCLEAR STATION 10-M WIND DIRECTION JAN-MAR 1993
PROGRAM: WINPER
2P

YERSION:

HR. OF DAY N
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NUMBER OF OBS =



NPPU-COOPER NUCLEAR STATION 10-M WIND DIRECTION JAN-NAR 1993

HOURLY WIND ROSES (PERCENT)

MARCH

WIND DIRECTION

TOTAL

S5& SE5W w5 i MW N caim

SE

ESE

ENE

HR. OF DAY

a0
iso
12¢
189,
109
100
189

6.9
.9

o
8.8
0.¢

L

9
16.1
1¢.4
12.9
39,

6.5
12.9
12.9
16.1
0.8 12.9
6.5 25.3

2.0 1s.1
9.6

3.2
52
3.2

]
3.2
0.0
.9
°

5.2
]
6.0
¢
9

5.5
3.2
L

3.2
>
L]
s.
3.2

5.2
3.2
]
°
°

3.2
9.
¢
¢

°
2
3.2
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