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1. INTRCOUCTION

Ecological Analysts, Inc. (EA) ha:z preparad this semiannuai operating
report for the Nebraska Public Puwer District to comply with the Cooper
Nuclear Station Environmental Technical Specificaticas to the NRC
(Section 5.4.1.b).

This report estimates the radiological doses to the area surrounding the
Cooper nuclear facility from routine radiation effluent releases. The
dose estimates are based upon the atmosphere dispersion as monitored at
the facility.

The report provides a summary of the meteorological data collected during
the second six months of 1982. This is followed by estimates of the
dispersion characteristics for the period i3sed or the cumputer model

Section 4 repurts on the effluent releases and waste disposal at the
facility. Dos~ estimates of gamma radiation due to gasetus releases are
presented i~ Scction 5, «4nd individual and population dosagas from liquid
effluents in Section 6.

Four appendixes are included in the report. The dppendites present in
tabular form the data used in the report tables and figures. Additional
tables of radiological doses not found in the body of the report 2iso are
presented.
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2. METEOROLOGICAL DATA SUMMARY

The meteorological data collected at the Cooper Nuclear Station during
the second half of 1982 are summarized in Tables 2-1 and 2-2. These
tables were compiled from the monthly data tables presented in Appendix
A. Table 2-1 summarizes the data reccvery for each of the meteorological
parameters. Table 2-2 summarizes the meteorological data. The annual
statistics in Tables 2-1 and 2-2 are obtained using the data presented in
Appeidix A of this report and the Cooper Nuclear Station Semiannual
Operating Report, January - June 1982 (NPPD 1982).

2.1 THIRD QUARTER (July - September 1982)

Data recovery for the third quarter was greater than 96 percent for each
perameter except the 35-:t wind speed and direction. Deta recovery for
the 35-ft wind speed was 84.7 percent; the missing data was primarily due
to malfunctions in the 35-ft wind speed system. Data recovery for the
35-ft wind direction was 87.3 percent; the missing data was primarily due
to the recorder pen not inking. Charts running off accounted for the
majority of the data lost by the other parameters.

METEOROLOGICAL SUMMARY--The prevailing wind direction for the third
quarter of 1982 was from the southsoutheast - southsouthwest at the
318-ft leve! and from the southeast - south at the 35-ft level. The next
most common direction was from the northnorthwest - northnortheast at the
318-ft level and from the north - northeast at the 35-ft icvel. The
318-ft wind speed was between 8-19 mph 56.3 percent of the time and less
than 8 mph 39.6 percent of the time. The 35-ft wind speed was between
8-19 mph 28.3 percent of the time and less than 8 mph 71.1 percent of the
time. The third quarter of 1982 was slightly cooler and drier than the
climatological normal for Auburn, Nebraska, the closest National Weather
Service Climatic Station (10 miles west of the plant site).

ATMOSPHERIC STABILITY--Differential temperature is measured between both
the 318-35 ft and 318-155 ft levels. Atmospheric stability is derived
from the 318-35 ft differential temperature data and is reduced to the
seven Pasquill stability categories for use in the joint frequency of
wind speed and wind direction analysis. The grand total joint frequency
of occurrence given in the lower right-hand corner of the joint frequency
of occurrence by atmospheric stability tables is used to determine the
frequency of occurrence of each stability class. The grand total joint
frequency of occurrence for the 318-ft wind speed versus 318-ft wind
direction by stability class was used to determine the frequency of the
atmospheric stability categories. Based on the 318 ft wind speed and
direction joint frequency tables, the atmosphere was unstable 20.%
percent of the time, neutral 37.6 percent of the time, and stable 41.9
percent of the time for the third quarter of 1982.

2.2 FOURTH QUARTER (October - December 1982)

Data recovery for the fourth quarter was greater than 92 percent for each
parameter except the 35 ft wind speed, which was 54 percent. The
majority of lost data was caused by charts running off the spool and
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recorder pens not inking., The missing 35 ft wind speed data were
primarily caused by instrument malfunctions which were noiL satisfactorily
repaired until December 1982,

METEOPNLOGICAL SUMMARY--The prevailing wind direction for the fourth
quarter was from the southsoutheast - southsouthwest at both the 35-ft
and 318-ft heights. The next most common wind direction was from the
northwest - north at both the 35-ft height and the 318-ft heights. The
35-ft wird speed was between 8-19 mph 35.1 percent of the time and less
than 8 mph 62.5 percent of the time. The 318-ft wind speed was between
8-19 mph 59.1 percent of the time and less than 8 mph 26.1 percent of the
time. The fourth quarter of 1982 was cooler and slightly wetter than the
climatological normal for Auburn, Nebraska.

ATMOSPHERIC STABILITY--Based on the joint frequency tables, the
atmosphere was unstable 18.2 percent of the time, neutral 36.3 percent of
the time, and stable 45.5 percent of the time.

2.3 SEMIANNUAL PERIOD (July - December 1982)

Data recovery for the seccnd half of the year was 89 percent or greater
for each parameter except the 35-ft wind speed parameter. Data recovery
for the 35-ft wind speed parametsr was 69 percent. Reasons for data loss
were given under the quarterly headings.

METEOROLOGICAL SUMMARY--The prevailing wind direction for the second half
of the year was from the southsoutheast - southsouthwest at both the
35-ft and 318-ft heights. The next most common wind direction was from
the northnorthwest - northnortheast at both the 35-ft and 318-ft heights.
The 35-ft wind speed was between 8-19 mph 31.1 percent of the time and
less than 8 mph 67.5 percent of the time. The 318-ft wind speed was
between 8-19 mph 57.7 percent of the time and less than 8 mph 32.8
nercent of the time. The second half of the year was cooler and drier
than the climatological nomal for Auburn, Nebraska.

ATMOSPHERIC STABILITY--Based on the joint frequency tables, the
atmosphere was unstable 19.3 percent of the time, neutral 37.0 percent of
the time, and stable 43.7 percent of the time.

2.4 ANNUAL PZRIOD (Jaruary - December 1982)

Data recovery for the year was 93 percent or greater for each parameter
except for the 35 ft wind speed data which was 81 percent. Reasons for
data loss were given under the quarterly headings in this report and in
the Cooper Nuclear Station Semiannual Operating Report, January - June
1982 (NPPD 1982).

METEOROLOGICAL SUMMARY--The prevailing wind direction for the year was
southsoutheast - southsouthwest at both the 35-ft and the 318-ft heights.
The next most common direction was at northnorthwest - northnortheast at
the 35-ft height and northwest - north at the 318-ft height. The 35-ft
wind speed was between 8-19 mph 37.4 percent of the time and less than 8
mph 57.4 percent of the tima. The 318-ft wind speed was between 8-19

2-2



mph 56.3 percant of the time and less than 8 mph 31.0 percent of the
time. The annual pericd was coolar and much drier than the
climatological normal for Auburn, Nebraska.

ATMOSPHERIC STABILITY--Based on the joint frequency tables, the
atmopshere was unstable 22.3 percent of the time, neutral 39.6 percent of
the time, and stable 38.1 percent of the time.

2-3
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TABLE 2-1 RECOVERY STATISTICS FOR METEORGLOGICAL DATA COLLECTED AT COOPER NUCLEAR
STATION, BROWNVILLE, NEBRASKA, JULY - DECEMBER 1982,

Parsmeter Jug G P _JuL-SEP _oer_ MOV DEC_  _NCT-DEC  _JW-DEC_ _JAN-DEC

Wind speed
J18-ft 95.6 9.9 9.5 9.7 98.1 9.7 9.8 98.9 98.3 91.5
35-ft 86.2 78.6 83.4 B4y 12.1 10.7 8.3 54.5 63.6 8.7
Wind direction
18-t 99.6 96.9 9.5 97.7 57.6 995.7 9.7 98.3 98.0 81.5
35-1t 89.5 9.4 93.2 8.3 96.0 9.7 89.5 $2.1 89.7 9.8
35-ft amblent 95.3 99.5 99.7 99.5 99.5 100.0 99.¢ 99.7 99.6 99.5
temperature
Diffecential
temperature
318-35 ft 97.4 99.5 8.8 96.3 9.3 99.3 98.9 98.5 7.4 9.3
318-155 fr 97.4 99.5 91.8 96.3 98.1 98.9 98.9 98.6 97.5 94.8
Precipitation 95.3 97.2 8.2 96.6 99.7 94.3 96.1 9.7 96.6 9.

: ercent data recovery 1s defined as the number of valid data hours fn the period divided by the masimum possible
data hours in the perfod multiplied by 100,
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TABLE 2-2 SUMMARY OF METEOROLOGICAL DATA MEASURED AT THE COOPER NUCLEAR STATION,
BROWNVILLE, NEBRASKA, JULY - DECEMBER 1982.

JuL AUG SEP  JuL-SEP ocT NOV DEC OCT-UEC  JuL-DEC JAN-DEC
R S net) 5 1 10 1 1 n 12 " 12
Mean speed (mph 10
Maximum speed (mph) 28 24 29 29 1 40 28 40 40 45
Direction of
maximum speed ENE WW S s LTl LR Nw NNw Ml N
Date of maximum
speed 20 JuL 4 a6 28 SEP 28 SEP 19 OCT 128V 1B DEC 12 MW 12 MW 2 APR
Prevatling (a)
direction'? SSE-SSW SSE-SSW  SSE-S7W SSE-SSW
35-ft Wind
Mean speed (mph) 7 [} 6 " 5 7 7 7 5 8
Maximum speed (mph) 22 19 19 22 16 1 24 k5] n 3%
Direction of
maximum speed SSW wWSwW s S5W w NNw W N NN N
Date of maxioum
sped s JuL 4 AUG 28 SEP S JUL 11 0CT 12 MV 13 DEC 12 NOV 12 MOV 2 APR
Pravatling (a)
direction '# SE-S SSE-SSW  SSE-SSW  SSE-SSM
35 ft Ambient
Temperature (€}
Mean 25.4 2.3 18.1 22.0 12.3 3.3 2.0 5.2 13.6 9.9
Departure from (b)
normal 0.3 -2.0 -1.2 0.9 1.5 -2.0 1.1 -0.8 -0.8 1.7
Maximum 36.3 35.5 29.7 3.3 29.5 18.8 16.3 29.% 3.3 3.3
Nate of maximum 3 JuL 3 AUG 1SEP 30 S o0CT 9 NOV I1DEC SOCT 3 3
Hinimun 14.8 12.2 2.8 2.8 -3.3 -11.1 -13.6 -13.6 <136  -28.1
Nate of minimum N JuL 11 AUG 21 SEP 21 sep 2% OCY 24NN 29 DEC 29 0FC 29 DEC 10 JAN
Precipitation (in.)
Yota 1.n 7.47 0.93  10.11 0.88 0.79 .32 499 1510 214
Departure from ()
— normal -2.40 2.9 <314 2.5  .1.64 0.3 .27 0.26 -2.29 -1.86
a'n
days (<) 8 15 ' 2 6 ' 8 18 “ 9
Maximum in 2
single day 0.66 2.60 0.50 2.60 0.8 0.47 1.3 1.3 2.40 2.64
Date 6 JuL 12 AUG 6 SEP 12 AUG 28 OCT 11 NOV 27 DEC 27 DEC 12 MG 20 ™AY
Maximum In 2
single hour 0.45 1.19 0.25 1.19 0.16 0.13 0.51 0.51 1.19 1.19
Date 6 JuL 12 AUG 6 SEP 12 AUG 8 OCT 1L NOY 1 DEC 1 DEC 12 AUG 12 AUG

[a) " Prévatiing direction 1s derived from the quarterly joint frequency tables and |s reported for the guarterly period

only.
(b) The climatological nommals were derived from NOAA climatological data for Auburn, Nebraska.
(c) Rain days are defined as a day in which 0.01 in. of rain or rain equivalent of frozen precipitation hes fallen,



3. DISPERSION CHARACTERISTICS (X/Q) ISOPLETHS

Estimates of the atmospheric dispersion characteristics (X/Q) for the
second half of 1982 were made using the NRC supplied model X0QDOQ (U.S.
NRC 1977b). Key input to the model is the joint frequency distribution
(JFT) of atmospheric stability, wind speed, and wind direction. The JFT
was determined from the meteorological data and is presented in Appendix
B. This section presents the model-calculated locations of equal disper-
sion for both the 5- and 50-mile radius circles from the Cooper Nuclear
Station (Figures 3-3 to 3-18). The periods covered are July-September,
October-December, July-December, and January-December. Separate figures
are given for the vent stack and elevated release options.

The data tables from which the isapleth figures were derived are
presented in Appendix C and the X0QDOQ computer model is discussed in
Appendix D. The X0QDOQ computer model implements the models and assump-
tions of Regulatory Guide 1.111 (U.S. NRC 1976).
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Figure 3-3 Estimated concentration to emission ratio (sec/m**3), vgnt.release
point, Cooper Nuclear Station, Brownville, Nebraska, 0-5 miles,
July-September 1982
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0-5 miles, July-September 1982,
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0-5 miles, October-December 1982,
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point, Cooper Nuclear Station, Brownville, Nebraska, 0-5 miles, ’
July-December 1982,
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Figure 3-13 Estimated concentration to emission ratio (sec/m**3), elevated
release point, Cooper Nuclear Station, Brownville, Nebraska,
0-5 miles, July-December 1982,
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Figure 3-14 Estimated concentration to emission ratio (sec/m**3), elevated
release point, Cooper Nuclear Station, Brownville, Nebraska
0-5C miles, July-December 1982,

wn

o= |



PHELPS
3.E-07
Missourl
|
1.E-07
D LANGDON
Nebraska

SCALE IN KILOMETERS
o 1 2 3 4 5 6 7 8

SCALE IN MILES

0 | 2 3 4 5

Figure 3-15 Estimated concentration to emission ratio (sec/m**3), vent.release
pcint, Cooper Nuclear Station, Brownville, Nebraska, 0-5 miles,
January-December 1982.
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Figure 3-16 Estimated concentration to emission ratio (sec/m**3), vent
release point, Cooper Nuclear Station, Brownville, Nebraska
0-50 miles, January-December 1982.
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Figure 3-17 Estimated concentration to emission ratio (sec/m**3), elevated
release point, Cooper Nuclear Station, Brownville, Nebraska,
0-5 miles, January-December 1982,
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4. EFFLUENT AND WASTE DISPOSAL (January - June 1982)

Cooper Nuclear Static.. effluent and waste disposal data are presented
in the format prescribed by Regulatory Guide 1.21 (U.S. NRC 1974).
Meteorological data required by Table 4A and B of Regulatcry Guide 1.21
are in Appendix B.

Facility--Cooper Nuclear Station License--DPR-46
4.1 REGULATORY LIMITS

a. Fission and Activation Gases

Restrictions on gaseous activity release:

Maximum release rate of noble gases and tritium (except for
halooens and particulates with half-lives >8 days):

Qs(2.5Ey s + 1.25EBs) + Qv(7.3Eyv + 77E8v) < 0.16

when averaged over a calenda:, quarter.

Y - gamma
g8 - beta
where
Gs and Ov = the quarterly release rates in curies/second of

radicisotopes from the stack, reactor building,
and turbine building vents

Evs and Fyv = the average gamma energies per disintegration
of stack and vent effluents

Ees and Egv = the average beta energies from stack and vent

effluents.

b. and ¢. Icdines and Particulates with Half-Lives >8 Days

The release rates of 1-131 and particulates with half-lives
greater than eight days released to the environs as part of
airborne effluents shall not exceed:

B W .08
7.7 x107° 2.1 x 10

when averaged over a calendar quarter.
Where
Qs and Qv = the quarterly release rates in curies/second
of 1-131 and particulates with half-lives longer

than eight days from the stack, -~eacto. building,
and turbine building vents.
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d.

Liquid Effluents

Maximum calendar quarter release rate of radiocactive liquid
effluents (excluding tritium and noble gases): 25 curies.

Maximum activity of discharged liquid radwaste tank (sample tank
only): 10 curies. '

Maximum radioactivity release concentration of discharge channel
liquid effluents shall not exceed the values specified in 10 CFR
20, Appendix B, Table II, Column 2, for unrestricted areas.

4.2 MAXIMUM PERMISSIBLE CONCENTRATIONS

No maximum permissible concentrations (MPC) values are required
specifically in Cooner Nuclear Station Environmental Technical
Specifications for:

a.
b.
C.

Fission and activation gases,
Iodines, or
Particulates with half lives >8 days

The equation in 4.1a under Regulatory Limits provides a method to
be used in summing the gaseous airborne effluents rrom the main
stack and vents which will assure that the release rate does not
exceed 10 CFR Part 20 for unrestricted areas.

The equation presented in 4.1b and 4.1c under Regulatory Limits
provides a method to be used in summing airborne halogens and
particulates with half-lives >€ days released from the stack and
vents to ensure that the release rate does not exceed 10 CFR Part
20, Appendix B, Table II, Column 1, for unrestricted areas.

Liquid effluents
The MPC used to calculate permissible liquid release rates are

from 10 CFR 20, Appendix B, Table II, Column 2, and applicable
notes to 10 CFR 20, Appendix B.
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4.3 AVERAGE ENERGY

The average energy (E) of the radionuclide mixtures of fission and
activation gases released is as follows:

Third Quarter: Fourth Quarter:
Egs = 0.29 Mev/disintegration Egs = 0.21 Mev/disintegration
Evs = 0.37 Mev/disintegration Eys = 0.20 Mev/disintegration

Esv(Rx) = 0.45 Mev/disintegration Egv(Rx) = 0.41 Mev/disintegration
E vv(Rx) = 0.83 Mev/disintegration E Yv(Rx) = 0.78 Mev/disintegration
Fev(TG) = 0.42 Mev/disintegration EBv(TG) = 0.39 Mev/disintegration
E vyv(TG) = 0.21 Mev/disintegration E Yv(TG) = 0.76 Mev/disintegration
Esv(ARW) = 0.51 Mev/disintegratian Egv(3RW) = 0.47 Mev/disintegration
E vv(ARW) = 0.84 Mov/disintegration £ yv(ARW) = 0.81 Mev/disintegration

4.4 MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

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

a. Fission and activation gases:

Radioactivity and -~adionuclide composition is determined by
laboratory Geli detector analysis in correlation with continuous
gross radioactivity monitoring by a gaseous channel detector in
the release pathway.

b. lodines:

Charcoal cartridges provide continuous sample collection. These
cartridges are analyzed for radioactivity and radionuclide compo-
sition in the laboratory by a GelLi detector gamma spectrometer.

Continuous radioactivity monitoring of the charcoal cartridge is
also provided by a Mal detector in-line with the release pathway.

c. Particulates:

Particulate filters provide continuous sample collection. These
filters are analyzed for radioactivity and radionuclide compo-
sition in the laboratory by a Geli detector gamma spectrometer.
Continuous gross radioactivity monitoring of the particulate
filter is p~ovided by a Nal detector in-line with the release
pathway.
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Liquid effluents:

Each batch of liquid effluent is analved for radicactivily anl
radionuclide composition in the Taboratory by a GelLi detector
gamma spectrometer. Each batch 1% a.30 2nalyzed for Qros$
radioactivity by both gross beta and gamna. In addition, e>ch
batch is monitored for gross radioactivity by an Nal detecto”
in-1ine with the release pathway.

4.5 BAT
The following information relates to batch release: of radioactive
materials in liquid and gaseous effluents:

a. Liguid

Number of batch relcases
Total time period for batch releases
Maximum time period for a batch rgiease
Average time period for batch relcases
Minimum time period for a batch release
Average stream flow during periods of
release of effluent into a flowing A
stream F ot ‘ i1ters/
minute

ninutes
minutes
minutes

minutes

M mm o
+ +
o O
NN

,
o O
L]

Gaseous

Number of batch releases

Total time period for batch releases
Maximum time period for a batch release
Average (imé period for batch releases
Minimum time pericd for a batch release !

RMAL ASE
a. Liquid

Number of i2leases
. TJotal activitv released

1
2
c

Gaseous

Number of releases
Total activity released




TABLE EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT, GASEOUS EFFLUENTS - SUMMATION OF ALL

RELEASES, COOPER NUCLEAR STATION, BROWNVILLE, NEBRASKA, JULY - DECEMBER 1982

4-1A

3rd
Quarter

4th Est. Total
Unit Quarter Error, %

A. Fission a activation gases

1.38 E+03 2.0 E+01
1.77 E+02

*

1.10 E+04
1.38 E+03
*

1. Total release Ci
2. Average release rate for period uCi/sec
3. Percent of Technical Specification limit %

lodines

1. Total iodine -13i Ci
2. Average release rate for period uCi/sec
3. Percent of Technical Specification limit ¥

Particulates

Particulates with half-lives >8 days Ci
Average release rate for period uCi/sec
Percent of Technical Specification limit %
Gross alpha radioactivity Ci

ks
7
4.

Iritium

1. Total release Ci
2. Average release rate for period uCi/sec
3. Percent of Technical Specification limit %

The noble qases and tritium are combined in the
imit.

lfechnical

<8.68 E-02
<1.09 E-02

LR g

<3.30 E-02
<4.15 E-03

L

<6.75 E-C7

8.33 £-01
1.05 £-01
*

<1.53 E-02
<1.97 E-03

* &

<1.u5 E-02
<1.34 E-03

* &

<6.23 E-07

z.90 E+00
3.73 E-01

*

5.0 E+01

3.0 £+401

,pecification discharge
The third quarter releases were 4.73 £E+00% of the allowable limit while the
fourth quarter releases were 2.00 E+00% of the ailowable limit.

The iodine -131 and particulates with half-lives longer than 8 days are combined into

one Technical Specification.
allowable limit while the fourth
imt.

The third quarter releases were 2.56 E+00% of the
juarter releases were 1.14 E+00% of the allowable




TABLE 4-1B EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT, GASEQUS
EFFLUENTS-ELEVATED RELEASE, COOPER NUCLEAR STATION,
BROWNVILL'.E, NEBRASKA, JULY - DECEMBER-1982

Continuous Mode (a)
Nuclides Released Unit 3rd Quarter 4th Quarter Batch Mode
1. Fission gases
krypton-85 Ci 3.18 E+00 1.03 E+01
krypton-85m Ci 8.81 £+02 2.85 E+02
krypton-87 Ci 1.62 £+03 4,54 £+01
krypton-88 Ci 2.24 E+03 1.35 £402
xenon-133 Ci 7.75 E+02 1.14 E+02
xenon-135 Ci 2.55 E+03 9.36 E+01
xenon-135m Ci 2.76 £E+02 4.62 E+00
xenon-138 Ci 1.36 £+03 2.16 E+01
krypton-29 Ci 4,55 E-01 1.14 £-03
krypton-83m Ci 3.52 E+C2 1.14 E+01
xenon-137 Ci 3.29 E+00 1.22 £-02
xenon-133m Ci 3.11 E+01 1.38 £E+00
xenon-131m Ci 2.55 £E+00 2.88 E+00
Total for period Ci 1.01 E+04 7.25 E+02
2. lodines
iodine-131 Ci 8.58 E-02 1.47 £-02
iodine-~133 Ci £1.61 E-02 3.10 E-03
iodine-135 Ci <1.12 E-02 2.35 £-03
Tota! for period Ci <1.13 E-01 2.02 [£-02
3. Particulates
strontium-89 Ci 1.03 E-03 4,11 £-05
strontium-90 Ci 1.59 E-04 /.44 E-07
cesium-134 Ci £2.47 £-05 £1.22 E-06
cesium-137 Ci <6.86 E-04 £6.50 E-06
barium-lanthanum-120 Ci €2.94 E-02 2.21 E-04
iodine-131 Ci £5.98 £-04 <1.95 E-05
cobalt-58 Ci 3.39 £-07 -
cobalt-60 Ci 1.10 E-05 8.34 £E-07
manganese-54 Ci 4.15 E-06 3.16 E-07
Total for period Ci <3.19 E-02 <3.51 E-04

(a)

No batch discharges were made.




TABLE 4-1C EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT, GASEQUS
EFFLUENTS-BUILDING VENT RELEASE, COOPER NUCLEAR STATION,
RROWNVILLE, NEBRASKA, JULY - DPECEMBEK 1982

Continucus Mode

Nuclides Released Unit 3rd Ouarter 4th Quarter

1. Fission gases
krypton-85 £ 1.78 £-02 4,47 £-02
krypton-85m Ci 4.85 E+01 4.40 E+0]
krypton-87 Ci 1.27 E+02 9.60 E+01
krypton-88 Ci 1.58 £+402 1.35 £+402
xenon-133 Ci 5.07 £401 6.56 E+01
xenon-135 Ci 1.79 E+02 1.76 E+02
xenon-135m Ci 3.81 E+01 1.77 E+01
xenon-138 Ci 2.06 £E+02 9.02 E+01
krypton-89 Ci 5.60 E+00 1.12 E+00
krypton-83m Ci 2.63 E+01 2.12 E+01
xenon-137 Ci 1.44 £+01 2.92 E+00
xenon-133m Ci 2.16 E+00 2.56 E+00
xenon-131m Ci £.33 £E-02 1.71 E-01
Total for period Ci 8.56 E+02 6.53 E+02

2. lodines
iodine-131 Ci <1.01 E-03 <5.67 E-04
jodine-133 Ci £5.48 E-04 £5.71 E-04
iodine-135 Ci <1.21 E-02 <6.69 E-03
Total for period Ci <£1.37 £-02 £7.83 E-03

3. Particulates
strontium-89 Ci 1.73 E-05 2.07 E-05
strontium-90 Ci 3.73 E-05 1.42 £-06
cesium-134 Ci £3.71 E-05 <1.14 E-03
cesium-137 Ci <5.34 £-05 <1.34 E£-03
barium-lanthanum-140 Ci £2.27 £-04 <9.67 E-04
iodine-131 Ci <4.43 E-05 <3.18 E-03
cobalt-53 Ci 2.50 E-05 2.95 E-04
cobalt-60 Ci 6.13 E-04 2.58 E-03
manganese-54 Ci 6.76 E-05 5.7% E-04
Total for period Ci <1.12 E-02 <1.01 E-02
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TABLE 4-2A EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT, LIQUID EFFLUENTS-SUMMATION OF ALL

RELEASES, COOPER NUCLEAR STATION, BROWNVILLE, NEBRASKA, JULY - DECEMBER 1982

E.

Feo

Fission and activation products

1. Total release (not including tritium, gases,
alpha)

2. Average diluted concentration during period

3. Percent of applicable limit

Tritium

1. Total release

2. Average diluted concentration during period

3. Percent of applicable limit

Dissolved and entrained gases

1. Tota! release

2. Average diluted concentration during period

3 Percent of applicable limit

Gross alpha radioactivity

1. Total release

Volume of was*e released (prior to dilution)

Volume of dilution water used during period.

NA-None applicable.

Uni

Ci
uCi/ml
*

Ci
uCi/ml
%

Ci
uCi/ml
%

Ci
liters

liters

3RD” QUARTER

<3.21 E-00
<1.17 €-07
1.28 E+01

<2.54 E-02
79.24 E-1C
NA

<8.77 £-03
3.95 (406
2.75 £+10

Est. Total
4TH_QUARTER Error %
€6.32 E-01 2.0 E+01
<3.74 E-08

2.53 E+00
2.12 E+00 2.0 E+01
1025 E-07
4,17 £-03
<7.19 E-03 5.0 E+01
€4.25 E-10
NA
€2.74 E-03 5.0 E+01
2.65 E+06 1.0 E+01
1.69 E+10 1.0 E+01




TABLE 4-2B EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT,
LIQUID EFFLUENTS, COOPER NUCLEAR STATION,
BROWNVILLE, NEBRASKA, JULY- PMECEMBER 1982

Continuous Batch Mode

Nuclides Released Unit Mode(°) 3rd Quarter 4th Quarter
strontium-89 Ci <1.34 E-01 <2.29 E-02
stront jum-90 Ci <4.62 E-03 <3.74 E-04
cesium-134 Ci <4.76 £E-01 8.72 E-02
cesium-136 Ci 2.85 £-03 -
cesium-137 Ci £5.e3 £-01 1.33 E-O1
iodine-131 Ci <5.03 E-02 <8.76 E-C3
cobalt-58 Ci <1.30 E-01 <9.18 E-03
cobalt-60 Ci <1.16 E+00 1.70 E-01
iron-59 Ci <6.11 E-03 <2.10 E-03
zinc-65 Ci €2.52 £E-02 <4.50 E-03
manganese-54 Ci €2.26 £-01 3.60 E-02
chromium-51 Ci <5.43 E-02 <3.44 E-02
zirconium-niobium-95 Ci €1.97 E-02 <5.76 E-03
molybdenum-99 Ci <3.77 E-02 4.51 E-04
technet ium-99m Ci <5.56 E-03 <1.93 E-03
barium-lanthanum-140 Ci £2.22 E-02 <6.89 E-03
cerium-141 Ci <1.02 £-02 <3.44 E-03
silver-110m Ci 4.83 £-02 1.39 E-02
sodium-24 Ci 1.95 £-03 6.40 £-03
unidentified Ci <2.33 E-01 <8.49 E-02
Total for period above Ci <3.21 E+00 <6.32 E-01
xenon-133 Ci <1.86 E-02 <5.37 E-03
xenon-135 Ci <6.82 E-03 <1.82 E-02

( . :
(a) No continuous mode discharges made.
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TABLE 4-3 EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT, SOLID
WASTE AND IRRADIATED FUEL SHIPMENTS, COOPER NUCLEAR
STATION, BROWNVILLE, NEBRASKA, JULY - DECEMBER 1982

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (not irradiated

fuel)
Estimated
6-Month Total
Unit Period Error (%)
1. Type of wastie
a. Spent resins, filter sludoes, m’ 9.08 E+01 15%
evaporator bottoms, etc. Ci 1.54 E+02
b. Dry compressible waste, m 1.92 E+02 25%
contaminated equip., etc. g} 2.17 E+00
c. Irradiated components, control
rods, etc. C§ None
d. Other m
Ci None

2. Estimate of major nuclide composition (by type of waste), percent (%)

a. chromium-51 1.57 E+00
cobalt-60 5.09 E+01
cobalt-58 4.96 E+00
manganese-54 1.46 E+01
zinc-65 1.09 E+00
silver-110m 1.41 E+00
iodine-131 1.35 E+00
cesium=-137 1.35 E+01
cesium-134 9.69 E+00
zirconium-niobium-95 1.42 £-01
barium-lanthanum-140 7.09 E-01

b. chromium-51 8.89 E+00
cobalt-60 3.53 E+01
cobalt-58 2.17 E+00
manganese-54 1.41 €401
Zinc-65 1.36 E+00
silver-110m 2.47 E+00
iodine-131 8.48 E-01
cesium-137 1.87 E+01
cesium-134 1.44 £+01
zZirconium-niobium-95 2.76 E-01
iron-59 3.55 E-01
barium-lanthanum-140 1.19 E-01
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TABLE 4-3 (CONT.)

3. Solid Waste Disposition

Number of Shipments Mode of Transportation

Destination

41 Sole use vehicle
B. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation

Beatty, Nevada

Destination

aone N/A

N/A



5. GAMMA DOSE ISOPLETHS

Estimated gamma radiation doses were calculated from the effluent
releases presented in Section 4 and the dispersion characteristics
presented in Section 3. The NRC supplied computer model GASPAR was used
to caiculate locations of equal dosage (isopleths). The isopleth figures
(Figures 5-1 to 5-8) are presented for both a 5-mile and a 50-mile radius
area centered on the Cooper Nuclear Power Station. The periods covered
by the figures are July - September, October - December, July - December
and January - December. Each figure is for a combined release with the
vent stack and elevated release point data used together to estimate the
gamma dose at each grid point.

The data tables from which the isopleth figures were derived are
presented in Appendix C and the GASPAR computer model is discussed in
Appendix D. The GASPAR computer model uses the air-released dose models
of Regulatory Guide 1,109 (U.S. NRC 1977a).
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Figure 5-1 Estimated gamma dose (millirad), combined vent and elevated
release, Cooper Nuclear Station, Brownville, Nebraska,
0-5 miles, July-September 1982.
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Figure 5-z Estimated gamma dose (millirad), combined vent and elevated
release, Cooper Nuclear Station, Brownville, Nebraska,
0-50 miles, July-September 1982,
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Figure 5-3 Estimated gamma cose (millirad), combined vent and elevated
release, Cooper Huciear Station, Brownville, MNebraska,
0-5 miles, October-December 1982.
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Figure 5-5 Estimated camma dose (millirad), combined vent and elevated
release, Cooper Nuclear Station, Brownville, Nebraska,
0-5 miles, July-December 1982.
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6. RADIOLOGICAL DOSE CALCULATIONS FROM WATERBORNE SOURCES

In calculating doses to an individual and population caused by the
release of radioactive material via 'iquid effluent from Cooper Nuclear
Power Station, the LADTAP II (ORNL 1980) computer program was used. The
LADTAP II program uses the radiological impact models of Regulatory Guide
1.109 (U.S. NRC 1977a) for determining the radiation exposure to man from
four principal exposure pathways in the aquatic environment--potable
water, aquatic focds, shoreline deposits, and irrigated foods. Doses for
both the "maximum individual" and the general population are calculated
as a function of age group and pathway for appropriate body organs. The
input data are obtained from the effluent release report presented in

Section 4.
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TABLE 1.

DOSES TO INDIVIDUAL AT THE SITE BOUNDARY, RESULTING FROM EXPOSURE TO RADIOACTIVITY

DISCHARGED IN LIQUID EFFLUENTS, JANUARY - DECEMBER, 1982, COOPER NUCLEAR POWER STATION.

;;;;6E.dnd ?}thwly

1st Quarter
Orinking Water
Shoreline

Total

2nd Quarter
Fating Fish
Drinking Water
Shoreline
Swimming
Boating

Total

Total for 1st and
2nd Quarters

3rd Quarter
Eating Fish
Drinking Water
Shoreline
Swimming
Boating
Total

4th Quarter
tating Fish
Drinking Water
Shoreline
Boating
Total

Total for 3rd and
4th Quarters

Total for 12 Honths

a
&

- -

1.47€-04
1.47€-04

.74E-03
.00E+00
.00E+00

CO -

—

L74E-03

1.89€-03

.80L-03

.00E+00
.00E+00

oomNn

.B0E-03

~

.37e-04
.00E+00

owm

5.37e-04

3.34£-03
5.23e-03

~_Bone

B e D B

-

~ ~ N NN

O b B

—

.36E-03
.25€-04

.49€-03

.27€-01
.68E-03
.48E-03
.32€-05
.T0E-U5

.38E-01

LA2e-01

.0BE-01
.17€-02
.38E-03
.47€-05
.00E-05

.32e-00
.17€-01
.64E-03
.58E-04
.0SE-06

.22E-01

.54E-01
.30E+00

- Liver

@ P |

oaunmNn =3 R N e =

~N

1

24

from April through November
Drinking water and shoreline:
Swimming: frem June thy *ugh September

Other assumptions are listed ir Table 6-3.

.06E-03
.25€-04

L1BE-03

.B5E-01
02E-D2
.48E-03
.32E-06
.70E-05

.00E-01

.01£-01

.24E+00
.22€-02
.38E-03
.47E-05
.00E-05

L27E+00
.OVE-01
.33eE-03
.58E-04
.09E-06

.05e-01

LABL+00

28E+00

from January through December

B T o

-

o N - O o

O BB e

—

T TYotal Kedy

.29€-03

.25£-04
.41E-03

.90€-G1

-12€-02
48£-03

. 32006
./0E-05

.02e-01

.03E-01

.22€-01
.79£-02

.38E-03
.47€-05

.00E-05
.42e-01

.46E-01

.10E-03

.58E-04

.09€-06
.51€-01

.09e+00
.15E+00

Calculated doses are based on the following periods of exposures:
Fishing and boating:

“Dose to individual, mremd
Thyroid .

o P

~ R - o

o o aseNn

~N

L37E-04
.25€-04

.62£-04

.1BE-02
.11£-02
.4BE-03
.32e-06
.10£-05

.04£-02

.10E-02

.33e-03
.47£-02
.38E-03
.47E-C5
.00E-05

.35€-02
.07e-06
.27E-05
.58E-04
.09e-06

.125-04

.40£-02
.50€-02

_Kidney —

-

w

N

. NN N

R -

.716E£-04
.25e-04

.02e-04

.60E-01
.B6E-03
.48E-03
.32e-06
.70E-05

.66E-01

.66£-01

.13£-01
.36E-03
.38£-03
L47E-05
.00E-05

.22€-01
.64£-02

.18£-03
.58E-04

09£-06

.B7E-02

-91E-01
.57€-01

& e D

O P -]

e

Lung ~— GI-LLT
.50E-04 1.06E-03
.25€-04 1.256-04
. 75F -04 1.20E-03
.55E-02 6.35£-02
.58E-03 6.94£-03
.48E-03 1.48£-03
.326-06 3. 32E-06
.70E-05 4.70£-05
.B6E-02 7.19£-07
.89E-02 7.31€-02
-36€-01 1.01£-01
.4UE-03 1.13£-02
.38£-03 2.38£-03
47E 05 1.47€-05
.00E-05 7.00€-05
.41£-01 1.15£-01
196-02 1.91£-02
.14£-04 2.16€-03
.5BE-04 4.58€-04
.09E-06 9.09€-06
.30£-02 2.18£-02
.64E-01 1.376-01
.53£-01 2.10£-01
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Table 6-2. DOSES TO POPULATION WITHIN A 50 MILE RADIUS, RESULTING FROM EXPOSURE TO RADIOACTIVITY
DISCHARGED IN LIQUID EFFLUENTS, JANUARY - DECEMBER 1982, COOPMER NUCLEAR POWER STATION.

?érfoa—;;d Pathway

Jose to population, man-rend

© 77 Skin_ Bone liver ~  TYotal Body ~ Thyroid = Kidney = lung = GI-LLi
st Quarter
Drinking Water? 3.53e-03 8.59£-04 1.05€-03 4.81e-04 2.06E-04 1.22E-04 9.10E-04
Shoreline 2.30£-04 1.96E-04 1.96E-04 1.96F-04 1.96£-04 1.96£-04 1.96E-04 1.96E-04
Total 2.30E-04 3.73e-03 1.06E-03 1.91E-03 5.77€-04 5.02e-04 3.18E-04 1.11E-03
2nd Quarter
Drinking Waterd 4.03%E-03 5.94E-03 4.68E-03 1.59€-02 2.02E-03 6.62E-04 2.87€-03
Shoreline 1.39€-03 1.18E-03 1.1BE-03 1.18€£-03 1.16£-03 1.18E-03 1.18E-03 1.18£-03
Swimming 0 COE+00 2.856-06 2.85€-06 2.85E-06 2.85€-06 2.85€-06 2.85E-06 2.85€-06
Boating 0.00E+00 3.13E-05 3.13E-05 3.13e-05 3.13E-05 3.13€-05 3.13E-05 3.13E-05
Total 1.39€-03 5.24E-03 7.15€-03 5.89£-03 1.71€-02 3.23e-03 1.88E-03 4 08BE-03
Total for 1st and
2nd Quarters 1.626-03 8.97¢-03 8.2:2-03 7.80E-03 1.7BE-02 3.74€-03 2.19€-03 5.19€-03
3rq Quarter
Orinking Water? 1.80£-02 1.84€-02 1.49€-02 1.12E-02 6.09E-03 1.99€-03 9 .25e-03
Shoreline 4.45€-03 3.79€-03 3.79€-03 3./9€-03 3.79e-03 3.79e-03 3.79€-03 3.79£-03
Swimming 0.00E+00 2.54€£-05 2.54€-05 ¢.54E-05 2.54€£-05 2.54E-05 2.54€-05 2.54£-05
Boating 0.00E+00 9.30E-05 9.30£-05 9.30£-05 9.30€-05 9.30E-05 9.30E-05 9.30€-05
Total 4.45€-03 2.19€-02 2.23e-02 1.88E-02 1.51E-02 1.00£-02 5.90£-03 1.32e-02
4th Quarter
Drinking WaterD 2.93£-03 3.38£-03 2.61E-03 2.68E-05 1.13E-03 3.90E-04 1.35€-03
Shoreline 6.54L-04 5.58E-04 5.58E-04 5.58E-04 5.58E-04 5.58£-04 5.58£-04 5.58E-04
Boating 0.00E+CO 9.02E-06 9.02E-06 9.02€-06 9.02e-06 9.0ZE-06 9.02t-06 9.02c£-06
Total 6.54E-04 3.50£-03 3.95e-03 3.18£-03 5.94E-04 1.70€-03 9.57e-04 5.81E-04
Total for 3rd and
4th Quarters 5.10E-03 2.54£-02 2.63E-02 2.20E-02 1.57€-02 1.17-02 6.86E-03 1.38E-02

Total for 12 Months 6.720-03

3.44€-02 3.45£-02 2.98BE-0¢ 3.35€-02 1.54€-02 9.05€-03 1.90E-02

% Calculated doses are based on the Tollowing periods of exposures:
Fishing and boating: from April through November

Drinking water and shoreline: from January through December
Swimming: from June through September

» Exposure from drinking water is calculated for the city of St. Joseph, Missouri, nearest public water intake from the Missouri
River, 84 river miles down the river, population 85,000.

Other assumptions are listed in Table 6-3.
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TABLE 6-3. VALUES OF PARAMETERS USED TO MAKE DOSE ESTIMATES RESULTING FROM LIQUID DISCHARGES,
JANUARY - DECEMBER 1982, COOPER NUCLEAR POWER STATICN.
o Tl - - Value A;signed - )
Parameter Individual Population Source of Reference
Population at St. Joseph, Missouri 85,000a
Cooling Flow Rate 773; 700 b 773; 700; b Station Data

Dilution Factor

Shorewidth Factor

Usage:
(drinking water)
(fish)

(shoreline exposure)
(swimming)
(hoating)

Holding time:
(drinking water)
(fish)

(shoreline exposure)
(swimming)
(boating

1252, 1079 CFS
1

0.2

730 1/hr
21 Kg/yr

12 hr/yr
8 hr/yr
76 hr/yr

12 hr
24 hr

0 hr
0 hr
0 hr

1252; 1079 CFS

37.64; 73.35b
36.93; 48.29

0.2

370 1/yr/person
6.9 Kg/yr

8.3 hr/yr
6 hr/yr
44 hr/yr

22.4 hrt
168 hr

22.42 hr
22.45 hr

22.4% phr

Station Data

U.S. NRC (1977), p. 15

U.S. NRC (1977}, p.

12,40,69

U.S. NRC (1977), p. 12,40,69

U.S. NRC (1977), p. 40
Oak Ridge (1980), p. 144
Oak Ridge (1980), p. 144

[ —§ —
(7N ]

L8~ —
»vwounnwm

NRC (1977), p. 40
. NRC (1977), p. 40

NRC (1977), p. 12,69
NRC (1977), p. 12,69
. NRC (1977), p. 12,69

8 Assumed population for 1974. .ast available population data is 69,673 persons for 1964
First, second, third, and fourth quarters for 1982, respectively.
Based on an average Missouri River water flow of 5.5 ft/sec. 84 river miles down the river.

For definitions of parameters, refer to Oak Ridge (1980) and U S. NRC (1977].
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APPENDIX A
MONTHLY DATA TABLES



Data from the continuously monitored meteorological parameters collected

at the Cooper Nuclear Station were reduced to hourly averages, reviewed

for errors, scaled for calibration, and prepared for further analysis by

computer. The hourly average values are presented in the monthly data '
tables in this section.

Data strip charts were reduced to hourly average values using an
automatic digitizer. The averaging period was centered on the hour; that
is, the hourly average for 1400 was cbtained from the data trace between
13:30 and 14:30 on the strip chart. The hourly average values were
computed from a minimum of 15 minutes of strip chart data trace.
Precipitation data was reduced manually by totalling the number of *ick
marks (each tick mark equaling 0.0l inches of precipitation) within an
hcur centered on the hour as for the other parameters.

Each table contains one month of data for one parameter. The tables are
captionec with the parameter name, unit of measurement, site name, month,
and year. The mean hourly average for each hour of the day is shown in
the last row of the main table. The mean hourly average, maximum hourly
average, and minimum hourly average for the month are shown beneath the
main table. The numbar of valid observations and the percentage of data
recovered also are shown beneath the main table. Daily statistics are
shown at the foot of the page. These statistics are the daily maximum,
daily minimum, and daily mean hourl;, averages. Beneath the daily
statistics table, the mean daily maximum and mean daily minimum hourly
averages are shown. Totals, rather than means, are reported for
precipitation data. Only the houri, average values, number of valid
observations, and the percentage of data recovered are reported for wind
direction data.

The notation "-M-" in the tables indicates a missing data value. The
value may be missing because of any of several reasons: equipment fail-
ure, power failure, calibrations, recorder inking problems, or sensor
icing.



ARRANGEMENT OF MONTHLY DATA TABLES

Title

318-ft Wind Speed

July 1982
August 1982
September 1982
October 1982
November 1982
December 1982

318-ft Wind Direction

July 1582
August 1982
September 1982
October 1982
November 1982
December 1982

35-ft Wind Speed

July 1982
August 1982
September 1982
October 1982
November 1982
December 1982

35-ft Wind Direction

July 1982
August 1982
September 1982
October 1982
Novernber 1982
December 1982

35-ft Ambient Temperature

July 1982
August 1982
Septemler 1982
October 1982
November 1982
December 1982




ARRANGEMENT OF MONTHLY DATA TABLES (CONT.)

Title Page
318-35 ft Differential Temperature

July 1982 A-35
August 1982 A-36
September 1982 A-37
October 1982 A-38
November 1982 A-39
December 1982 A-40

318-155 ft Differential Temperature

July 1982 A-41
August 1982 A-42
September 1982 A-43
October 1982 A-44
November 1982 A-45
December 1982 A-46
Precipitation

July 1982 A-47
August 1982 A-48
Sentember 1932 A-49
Nctober 1982 A-50
Nuvember 19832 A-51
December 1982 A-52

A-4
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8 12 15 14 13 14 0 13 15 3 b 8 6 10 14 23 27 20 18 272 31 30 40 33 38
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13 193 192 191 188 183 185 184 188 192 196 197 208 217 208 199 199 187 190 188 186 185 182 179 184
14 194 208 195 183 185 185 195 182 188 191 -M- 276 315 328 335 326 326 328 335 335 313 318 320 182
15 272 298 297 296 299 304 319 318 313 312 313 325 320 303 313 316 327 321 316 33 312 317 349 17
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23 161 267 181 2446 2465 302 318 352 17 7 42 A5 72 112 95 688 87 46 36 53 54 86 61 75
24 80 125 43 108 S3 72 143 131 106 125 125 72 160 220 B? B3 B9 9! 142 147 135 171 206 210
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APPENDIX B
JOINT FREQUENCY TABLES



Wind speed, wind direction, and 318-35 ft differential temperature data
presented in Se~tion A are categorized as shown on Page B-3. Joint
frequency of occurrence of each wind speed and wind direction category
for each wind level is computed, and the number of joint occurrences and
the percent frequency of occurrence are shown. Joint frequency of
occurrence of wind speed versus wind direction ., ."~wn across all
atmospheric stability categories and for each atmospheric stability
category individually. The percent frequency of occurrence is normalized
to 100 percent on each table, i.e., the total in the right hand corner of
the table is 100 percent. Row totals and column totals are shown in the
right column and bottom row, respectively, of each table. The number of
calm hours and the percentage of calm hours are shown in the first wind
speed category of each table. The number of valid data pairs collected
are shown in the lower right hand corner of each table.

Several abbreviations are used on the tables:

WOC = Wind Direction Category
WSC = Wind Speed Category
DTC = Differential Temperature Category

The numerals 1 and 2 refer to the 35-ft and 318-ft wind levels,
respectively.

The notation "." indicates missing values. The number of missing data
pairs is given in the upper left hand corner of each table (see Page B-6
where 51 wind speed - wind direction data pairs are missing for the
period July - September 1982). The number of missing pai-s due to only
one parameter being missing is aiven in the top row (see Page B-22 where
2 occurrences of 1-4 mph wind speed did not have a corresponding wind
direction value) or left hand column (see Page B-23 where 6 occurrences
of a north-northwest (NNW) wind did not have a corresponding wind speed
value). The number of missing values are not used in the calculations
and are only presented in the interest of completeness. Rows in which no
observations occur are not shown in the tablas.



CLASSIFICATION OF METEOROLOGICAL CATEGORIES
USED IN JOINT FREQUENCY ANALYSES

WIND SPEED

Beaufort Wind Scale Wind Speed (mph)
Calm L
1 * (V<4
2 4§ ¢<vV<8
3 g<V<13
4 13<Vv<19
5 19 <V <25
6 25 <Y <32
7 32<V<39
8 39 ¢V <45
9 45 < V

WIND DIRECTION
Wind Sector Wind Direction (Degrees)
N 348.75° < @ £ 11.25°
NNE 11.25° < @ £ 33.7%5°
NE 33.75° < @ £ 56.25°
ENE 56.25° < 8 < 78.75°
E 78.75° < @ £ 101.25°
ESE 101.25° < @ < 123.75°
SE 123.75° < 8 < 146.25°
SSE 146.25° < @ < 168.75°
S 168.75° < 8 ¢ 191.25°
SSW 191.25° < @ < 213.75°
SW 213.75° < @ < 236.25°
WSW 236.25° < 8 < 258.75°
W 258.75° < © < 281.25°
WNW 281.25° < 8 < 303.75°
NW 303.75° < B < 326.25°
NNW 326.25° < © < 348.75°
PASQUILL STABILITY
Category Classification AT (C/100 m)

A Extremely unstable aT € -1.9
B Moderately unstable -1.9 < AT £ -1.7
c Slightly unstable -1.7 < AT £ -1.5
D Neutral -1.5 < AT < -0.5
E Slightly stable -0.5 < aT £ 1.5
F Moderately stable 1.5 ¢ AT < 4.0
G Extremely stable 4.0 < AT

Note: * means threshold speed of anemometer or wind vane,
whichever is higher.

B-3



ARRANGEMENT OF JOINT FREQUENCY TABLES

Title Page

318-ft Wind Speed Vs. Wind Direction
A1l occurrences, July - September 1982 B-6
Extremely unstable, July - September 1982 B-8
oderately unstable, July - September 1982 B-10
Slightly unstable, July - September 1982 B-12
Neutral, July - September 1982 8-14
Slightly steble, July - September 1982 B-16
Moderately stable, July - September 1982 B-18
Extremely stable, July - September 1982 B-20
A1l occurrences, October - December 1982 B-2¢
Extremely unstable, October - December 1982 B-24
Moderately unstable, October - December 1982 B-26
Slightly unstable, October - December 1982 B-28
Neutral, October - December 1982 B8-30
Slightly stable, October - December 1982 B-32
Moderately stable, October December 1982 B-34
Extremely stable, October - December 1982 B-36
A1l occurrences, July - Necember 1982 B-38
Extremely unstable, July - December 1982 8-40
Moderately unstable, July - December 1982 B-42
Slightly unstable, July - December 1982 B-44
Neutral, July - December 1982 B-46
Slightly stable, July - December 1982 B-48
Moderately stable, July - December 1982 B-50
Extremely stable, July - December 1982 B-52
A1l occurrences, January - December 1982 B-54
Extremely unstable, January - December 1982 B-56
Moderately unstable, January - December 1982 B-58
Slightly unstable, January - December 1982 B-60
Neutral, January - December 1982 B-62
Slightly stable, January - December 1982 B-64
Moderately stable, January - December 1982 B-66
Extremely stable, January - December 1982 B-68

35-ft Wind Speed Vs. Wind Direction
A1l occurrences, July - September 1982 B-70
Extremely unstable, July - September 1982 B8-72
Moderately unstable, July - September 1982 B-74
Slightly unstable, July - September 1982 B-76
Neutral, July - September 1982 B-78
Slightly stable, July - September 1982 B-30
Moderately stable, July - September 1982 B-82
Extremely stable, July - September 1982 B-84
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Title

ARRANGEMENT OF JOINT FREQUENCY TABLES (CONT.)

A1l occurrences, October - December 1982
Extremely unstable, October - December 1982
Moderately unstable, October - December 1982
Slightly unstable, July - December 1982
Neutral, October - December 1982

Slightly stable, October - December 1982
Moderately stable, October - December 1982
Extremely stable, October - December 1982

A1l occurrences, July - December 1982
Extremely unstable, July - December 1982
Moderately unstable, July - December 198
Slightly unstable, July - December 1982
Neutral, July - December 1982

Slightly stable, July - December 1982
Mcderately stable, July - December 1982
Exstremely stable, July - December 1982

A1l occurrences, January - December 1982
Extremely unstable, January - December 1982
Moderately unstable, January - December 1982
Slightly unstable, January - December 1982
Neutral, January - December 1982

Slightly stable, January - December 1982
Moderately stable, January - December 1982
Extremely stable, January - December 1982
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ECOLOGICAL ANALYSTSs INC.

COOPER NUCLEAR STATION DATA AMALYSIS

JOINT FREQUENCY OF OCCURRENCE

318 FOOT WIND SPEED VS, WIND DIRECTION ANALYSIS

JANUARY - DBECEMBER 1982
WIND DIRECTION BY WIND SPEED BY STABILITY

TAELE OF WDC2 BY WSC2
CONTROLLING FOR DTC=SLIGHTLY STABLE
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ECOLOGICAL ANALYSTS» INC.
COOPER NUCLEAR STATION DATA ANALYSIS

JOINT FREQUENCY OF OCCURRENCE
318 FOOT WIND SPEED VS. WIND DIRECTION ANALYSIS

JANUARY - DLECEMBER 1982
WIND DIRECTION BY WIND SFPEED BY STABILITY
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