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INTRODUCTION

This report summarizes meteorological data and doses from radioactive effluents
for the Cooper Nuclear Station for the period January through June 1984,

The data presented meet the reporting requirements of Regulatory Guide 1.21

of the U.S. Nuclear Regulatory Commission (Revision 1, June 1974).

The report is organized into three parts. Appendix A presents the effluent
and waste disposa! source term data. Appendix B presents a summary of onsite
meteorological data for the report period, including atmospheric diffusion
estimates and a description of the atmospheric diffusion model. Appendix

C presents the doses from liquid and gaseous radioactive effluents. Also
included in Appendix C are isopleth figures for atmospheric diffusion estimates
and doses, and a description of the dose calculation models.



APPENDIX A

SOURCE TERMS
EFFLUENT AND WASTE DISPOSAL REPORTS



EFFLUENT AND WASTE DISPOSAL (January through June 1534)

. Cooper Nuclear Station effluent and waste disposal data ace presented below
in the format prescribed by Regulatory Guide i 3

Facility: Cooper Nuclear Station License: DPR-46

1. Regulatory Limits
a. Fission and activation gases
Restrictions on gaseous activity release:

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

Qs (2.5Eys + 1.25€8s) + Qv (7.3Eyv + 77€gv) < 0.16
when averaged over a calendar quarter.

Y- gamma
B - beta

o where Qs and Qv are the quarterly release rates in curies/second
of radioisotopes from the stack; reactor building, turbine building,
and augmented radwaste building vents. Eys and Eyv are the
average gamma energies per disintegration of stack and vent
effluents; and EQv are the average beta energies from stack
and vent effluents.

b.%c. lodines and particulates with half-lives of greater than 3 days.
The release rates of [-131 and particulates .ith half-lives
greater than 8 days released to the environs as part of airborne
effluents shall not exceed:

35 + ?v <0.08
when averaged over a calendar quarter,

Where Qs and Ov are the quarterly release rates in curies per
second of [-131 and particulates with half-lives greater than

8 days from the stack, reactor building, turbine, and augmented
radwaste building vents.

d. Liquid Effluents

. Maximum calendar guarter release rate of radicactive liguid
effluents (excluding tritium and noble gases): 25 curies.



o
.

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

Maximum radioactivit{ 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.

Maximum Permissible Concentrations (MPC)

No MPC values are required specifically in Cooper Nuclear Station Environ-
mental Techn.cal Specifications for:

a. Fission and activiation gases,
b. Iodines, or
c. Particulates with half lives of greater than 8 days.

The equation presented in Section la. under Regulatory Limits provides
a method to be used in summing the gaseous airborne effluents from the
main stack and vents, which will assure that the rele:se rate does not
exceed 10 CFR Part 20 for unrestricted areas.

The equation presented in ib. and lc. under Regulatory Limits provides
a method to be used in summing airborne halogens and particulates with
half-lives greater than 38 days released from the stack and vents to
assure that the release rate does not exceed 10 CFR Part 20, Appendix
8, Table II, Column 1, for unrestricted areas.

d. Liquid Effluents
The maximum permissible concentrations (MPC) used to calculate
permissible 1iquid release rates are from 10 CFR 20 Appendix
8, Table II, Column 2, and applicable notes to Appendix B.
Average Energy

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

lst Quarter 2nd_gquarter

0.22 Meyv/disintegration Ees = (0,24 Mey/disintegration

0.18 Mev/disintegration ys = 0,20 Mev/disintegration

x) = 0.41 Mev/disintegration Eﬂv(Rx) = 0.45 Mev/disintegration
x) = 0.78 Mev/disintegration yv(Rx) = 0.83 Mev/disintegration
G) = 0.38 Mev/disintegration éﬂv(TG) = 0.4]1 Mev/disintegration
G) = 0.75 Mev/disintegration yv(TG) = 0.80 Mev/disintegration
RW) = 0,47 Mev/disintegration éBv(ARH) = 0,50 Mev/disintegration
AW) = 0.81 Mev/disintegration yv(ARW) = 0.84 Mev/disintegration



Measurements and Approximations of Tolal Radiocactivity

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

a. Fission and activation gases

Radioactivity and radionuclide composition is determined by
laboratory GeLi detector analysis in correlation with continuous
gross radicactivity 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 composi-
tion in the laboratory by a GeLi detector gamma spectrometer.
Continuous radioactivity monitoring of the charcoal cartridge

is also provided by a Nal detector in-line with the vent release
pathways.

-4 Particulates

Particulate filters provide continuous sample collection. These
filters are analyzed for radicactivity and radionuclide composi-
tion in the laboratory by a Geli detector gamma spectrometer.
Continuous gross radicactivity monitoring the particulate filter
is also provided by a Nal detector in-line with the vent release
pathways.

d. Liquid effluents

Each batch of liquid effluent is analyzed for radioactivity

and radionuclide composition in the laboratory by a GelLi detector
gamma spectrometer. Each batch is also analyzed for gross radio-
activity by both gross beta and gamma. [n addition, each batch
is monitored for gross radicactivity by a Nal detector in-line
with the release pathway.

Batch Releases

The following information relates to batch releases of radiocactive materials
in 1iquid and gaseous effluents:

a. Liquid
l. Number of batch releases: 38
2. Total time period of batch releases: 2.40 E£+04 minutes
3. Maximum time period of batch release: 6.72 £E+02 minutes
4. Average time period of batch releases: 2.73 £+02 minutes
5. Minimum time period for a batch release: 1.30 E+02 minutes
6. Average stream flow during periods of release of effluent

into a flowing stream: 1.15 E+08 liters/minute




b. Gaseous

Number of batch releases: None

Tota! time period for batch releases: N/A
Maximum time period for a batch release: N/A
. Average time period for batch releases: N/A
Minimum time period for batch release: N/A

.

Abnormal Release
a. Liquid

1. Number of releases: 0
2. Total activity released: None

b. Gaseous

1. Number of releases: 0
2. Total activity released: None

Ad



Table lA.

Effluent and Waste Disposal Semiannual Report
Gaseous Effluents - Summation of A1l Releases

nit

Fission & activiation gases

1. Total release

2. Average release rate
for period

3. Percent of Technical
Specification limit

lodines

1. Total lodine-131

2. Average release rate
for period

3. Percent of Technical
Specification limit

Particulates

1. Particulates with
half-lives 8
days

2. Average release rate
for period

3. Percent of Technical
Specification limit

4, Gross alpha radio-
activity

Tritium

1. Total release

2. Average release rate
for period

3. Percent of Technical

Specification limit

discharge limit.

uCi/sec

4

Ci
uCi/sec
2

Ci

Ci

uCi/sec

lst/Quarter

3.78 E+02
4.81 E+01

*

1.41 E-03
1.80 £-04

A

N

e

N

1.62 £-03
2.06 E-04

N

*w

< 3.01 E-06

9.07 e-01
1.15 €-01

-

2nd/Quarter
3.73 E+02

4.75 £+01

*

2.40 E-03

N

3.05 E-04

IN

LA

9.23 E-04
1.17 E-04

[ T

A

v

< 3.55 E-06

1.53 E+u0
1.95 E-01

*

Est. Total
Error %

2.0 E+01

]

.0 E+01

.0 E+01

o

3.0 £+01

*The noble gases and tritium are combined in the Technical Specification

The first quarter releases were 8,22 E-01% of the allowable

limit, while the second quarter releases were 5.57 E-Ol% of the allowable limit,

combined into one Technical Specification.

**The [odine-131 and particulates with half-lives longer than 8 days are

The first quarter releases were 1.67
E-01% of the allowable limit, while the second quarter releases were 1.63 E-01%
of the allowable limit.
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Table 18. Effluent and Waste Disposal Semiannual Report
Gaseous Effluent - Elevated Release

Continuous Mode Batch Mode*
Nuclides Released Uni lst Quarter Zn§ ggarter
Fission gases:
Krypton-85 Ci 2.64 E+0Q0 1.80 E+00
Krypton-35m Ci 6.70 E+0Q1 1.24 £+02
Krypton-87 Ci 1.70 E-02 4.00 E-02
Krypton-83 Ci 1.70 E+01 4.79 E+0°
Xenon-133 Ci 2.02 E+01 2.66 E+01
Xenon-135 Ci s -
xeﬂo"‘l35ﬂl Ci - -
Xenon-138 Ci - -
Krypton-89 Ci - -
Krypton-83m Ci 2.18 E-01 4.40 E-01
Xenon-137 Ci P e
Xenon-133m Ci 7.18 E-04 1.03 E-03
Xenon-131lm ¢ 6.81 £-01 8.30 E-01
Total for period Ci 1.08 E+02 2.02 £+02
{odines*
lodine-131 ' Ci 1.09 €-03 1.43 £-03
[odine-133 Ci 7.7% E-03 2.37 £-03
lodine-135 Ci 1.06 £-02 2.17 E-03
Total for period Ci 1.95 €-02 6.47 £-03
Particulates:
Strontium-89 Ci 2.53 €-07 9.39 €£-06
Strontium-90 Ci 1.14 £-07 1.05 E-06
Cesium-134 Ci <€5.27 E-07 <8.55 £E-07
.Cesium-137 Ci <8.08 £-07 €1.92 £-06
Barium-lanthanum-140 Ci <4.75 E-05 < 1.54 E-04
[odine-131 Ci €1.29 E-06 < 4,56 £-06
Cobalt-58 Ci .ea " 6,51 E-07
Cobalt-60 Ci 1.88 E-06 3.22 £-06
Manganese-54 () 2.81 €-07 9.77 E-06
Chromium =51 Ci cee 1.08 £-06
Total for period Ci €5.27 E-05 <1.78 E-04

*No batch discharges were made.

AG



Table 1C.

Nuclides Released

Fission gases:

Krypton-85
Krypton-85m
Krypton-87
Krypton-388
Lenon-133
‘enon-135
Lenon-135m
Xenon-138
Krypton-89
Krypton-33m
tenon-137
Ltenon-133m
Lfenon-131lm

Total for period

lodines:
[odine-131
[odine-133
lodine-135

Total for period

Particulates:

Strontium-89
Strontium-90
Cesium-134
Cesium=-137
Barium-lanthanum-140
lodine-131

Cobalt-58

Cobalt-60
Manganese-54
Chromium-54

Total for period

Effluent and Waste Disposal Semiannual Report

Gaseous Effluents - Building Vent Releases

Unit

Ci

Ll

Ci
Ci

Ci
Ci
Ci
Ci
Ci
Ci

Ci
ci
Ci

Ci

lst Quarter

£-02
£+01
£E+01
£+01
E+01
£+01
E+00
E+01
£+00
£+00
£+00
£-01
£-02

E+02
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.26
.69

.56
.95
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.30

.90
.12

£-04
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E-05
E-08
€-04
E-05

.18
.81

<7.45

E-04
E-08
£-04




Table 2A. Effluent and Waste Disposal Semiannual Report
Liquia Effluents - Summation of A1l Releases

Fission & activation products

1. Total release (not includ-
ing tritium, gases, alpha)

2. Average diluted concentra-
tion during period

3. Percent of applicable
limit

Tritium

1. Total release

2. Average diluted concen-
tration during period

3. Percent of applicable
limit

Dissolved and entrained gases

1. Total release

2. Average diluted concen-
tration during period

3. Percent of applicable
lTimit

Gross alpha radioactivity

1. Total release

Volume of waste released
(prior to dilution)

Volume of dilution water
uysed during period

NA = None applicable

Unit

Ci
uCi/ml
%

Ci
uCi/ml
2

Ci
uCi/ml
%

liters

liters

Lst Quarter

<1.60 E+00
<1.19 €-07
6.40 E+00

<2.40 E+00
<1.79 €-07
5.97 £-03

<8.61 £-03

<6.43 £-10
NA

<1.42 £-03

2.38 E+06

1.34 £+10

A3

2nd Quarter

<1.14 C+00
<4.35 £-08
4.56 E+00

£1.91 E+01
<8.27 E-08
2.76 E-03

<1.12 E-02
<4.85 E-10
NA
<2.23 E-02

3.41 E+06

2.31 E+I10

Est. Total
Error %

2.0 E+01

2.0 E+01

5.0 E+01

5.0 E+01

1.0 E+01

1.0 E+01



Table 28.

Nuclides Released

Strontium-39
Strontium-90
Cesium-134
Cesium-136
Cesium=-137
lodine-131
Cobalt-58
Cobalt-60
Iron-59
Zinc-65
Manganese-54
Chromium-51
Zirconium-niobium-95
Mo1ybdenum-29
Technetium-99m
Barium-lanthanum-140
Cerium-141
Silver-110m
Sodium-24
Unidentified
Neptunium-239

Total for period
above

Xenon-133
fenon=135

Liquid Effluents

Cont inuous Mode*

Unit

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Ci

Ci
Ci

*No continuous mode discharges made.

a0

lst Quarter

7.59 E-03
2.52 E-04
4.67 E-O01
E-01
E-03
E-02
£-01
£-03
£-03
£-02
£-01
£ 03
E-02
E-03
£-03
£-03
E-03
£-03
£-02
£-03
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Effluent and Waste Disposal Semiannual Report

Batch Mode
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Table 3. Effluent and Waste Disposal Semiannual Report
Solid Waste and Irradiated Fuel Shipments
Period Janua~y 1, 1984, to June 30, 1984

A. SOLID WASTE SHIPPED QOFFSITE FOR BURIAL OR DISPOSAL (not irradiated fuel)

1. Type of waste

a.

Spent resins, filter sludges,

evaporator bottoms, etc.

Ory compressible waste,
contaminated equipment, etc.

Irradiated components,

control rods, etc.

Qther

2. Estimate of major nuclide composition

a.

Chromium-51
Cobalt-60
Cobalt-58
Manganese-54
Zinc-65
Silver-110m
[odine-131
Cesium-137
Cesium-134
Barium-lanthanum-140
Carbon-14
Technetium-99
[odine-129
Plutonium-241
Curium-242
Transuranics
Tritium-3
Nickel-63
Strontium-90
Cerium-41

W B N Wr-* NN U = PN N,
- - - - - . - . . - - - -

<O

[s+]

Al0

6-Month Est. Total
Unit Period Error %
m> 6.71 E+01 15
Ci 8.16 E+01
m° 3.43 E+01 25
Ci 1.10 €-03
m3 Hone
Ci
m3 None
Ci

(by type of waste), percent

£-01
gE+01
£+00
£+00
£-01
£-01
£-01
E+01
g+01
E+00
£-04
£-05
F-03
£E-01
£-03
£-02
£-02
£-01
£+00
£-02



Table 3. Effluent and Waste Disposal 3emiannual Report
Solid waste and Irradiated Fuel Shipments .
Period January 1, 1984, to June 30, 1984

(Continued)
b. Cobalt-60 4.82 £+01
Manganese-54 1.04 E+Q0
Cesium-137 2.03 £-01
Cesium-134 1.72 E-01
Iron-55 4.32 E+01
Technetium-99 2.32 E-05
[odine-129 1.04 E-04
Plutonium-241 5.37 E-08
Curium-242 3.09 E-08
Transuranics 3.61 E-05
Tritium-3 2.69 E-04
Nickel-63 7.09 £+00
Strontium-90 4.15 E-05
Antimony-125 4.28 £-01
3. Solid waste disposition
Number of Shipments Mode of Transportation Destination
24 Exclusive Use Beatty, Nevada
B. IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments Mode of Transportation Destination
None cow won

All
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METEOROLOGICAL DATA SUMMARIES

Meteorological data collected onsite for the period January 1, 1984, through

June 30, 1984, were reduced, validated, summarized for analysis, and included
in appropriate dose calculations. Hourly data summaries are provided for all
collected parameters and for the joint frequency distributions (JFDs) of wind
speed and wind direction by atmospheric stability class.

The Cooper Nuclear Station meterological monitoring system was upgraded during
the report period. Data for January 1 through April 30, 1984, were collected
from the old system, and data for May ! through June 30, 1984 were collected
from the new system. For consistency, references to measurement units and
levels are based on the new system throughout. As an example, 35-foot winds
from the old system are refered to as 10-meter winds since that is .he measure-
ment level for the new system. Table 1 provides of 1ist of parameters from

the old system and the corresponding parameter from the new system.

First Quarter (January through March 1984)

Data Recovery: Data recovery statistics are provided in Table 2 for pertinent
meteorological parameters. All 10-meter wind direction data were lost during
the first quarter due to a faulty potentiometer. Significant data loss also
occurred for 10-meter wind speed due to a severed transmission cable from the
tower to the recorder, anc unresolvable chart timing problems. Because of
these large data losses, 100-meter wind speeds and directions were substituted
for missing 10-meter wina speeds ana directions for the entire period. The
substituted 100-meter wind speeds were adjustad to ths 10-meter level according
to the standard power law adjustment employed by the Nuclear Regulatory Commission
(see Reference 2 under Atmospheric Diffusion Medel, ». 8152). Cata losses for
other parameters were due to inking and/or timing problems.

Wind: Predominant wind directions at the 100 meter level were from the north-
west through north sectors (36 percent) with smaller secondary peaks for winds
from the southeast (8 percent) and west-southwest (7 percent). The quarterly
mean wind speed at 100-meters was 14.4 miles per hour with 42 percent of the
occurrences below 12.5 miles per hour. The maximum hourly average ~ind speed
was 51 miles per hour on January 29.

Temperature: The mean hourly average temperature for the first quarter was
-I.SUC With an average daily maximum of 3.09C and an average daily minimum of
-4.40C, The maximum temperature was 18.30C on February 22, and the minimum
was -23.39C for January 20.

Precipitation: Total precipitation for this quarter was 2.82 inches., The
maximum daily precipitation total for the first quarter was 0.52 inches, which
occurred on February 15. The maximum one-hour tota! precipitation was 0.20
inches on January 4, [t is likely that these summarized precipitation totals
are somewhat less than actual amounts received at the site due to periods of
missing data. In some cases, precipitation data were missing at the site, due
mainly to inking problems, during recorded precipitation events at the Lincoln,
Nebraska National Weather Service (NWS) station. Therefore, data recovery
statistics for precipitation of less than 100 percent can be misleading in
drawing conclusions about the representativeness of the recovered precipitation
data for the site.
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Table 1

Cooper Nuclear Station Meteorological Parameters
for the 01d and New Systems

01d System New System*

January-April 1984 May-June 1984
318-foot wind speced (mph) 100-meter wind speed (mph)
318-foot wind direction (deg) 10-meter wind direction (deg)
35-foot wind speed (mph) 10-meter wind speed (mph)
35-foot wind direction (deg) 10-meter wind direction (deg)
318-foot temperature (OF) 100-meter temperature (OC)
155-foot temperature (OF) 60-meter temperature (0OC)
35-foot temperature (OF) 10-meter temperature (OC)
318 ft-155 ft delta T(OF) 100m-60m delta T (OC)
318ft-35ft delta T (OF) 100m-10m delta T (OC)
Precipitation inches) Precipitation (inches)

* The new system also includes measurements for 60-meter wind speed
and wind direction, 60m-10m deita T, and 10-meter dew point tem-
perature, which have no corresponding parameter from the old system,
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Table 2. Meteorological Data Recovery

Data Recovery (% of total observations)

January- April- January-

March June June

1984 1934 1984
100-m wind speed 38 92 95
100-m wind direction 98 95 96
10-m wind speed 27 61 a4
10-m wind direction 0 62 31
10-m ambient temperature 94 87 90
100m-10m delta T 90 87 88
Precipitation 87 90 89
100-m JFD* 87 84 36
10-m JFD* g7%w 86** g7%*

* Joint occurrence of wind speed and direction measured at the height indicated
end atmcspheric stability (based on 100m-10m delta T).

** Data recovery for the 10-m JFD includes substitution of 100-m wind speed
and wind direction for missing 10-m data for the entire period.



Atmospheric Stability: Atmospheric stability is determined through the classi-
?‘catgon of 31??eren¥1al temperature data between the 100-meter and 10-meter

levels. During the quarter, unstable conditions (Classes A through C) occurred
approximately 12 percent of the time, neutral conditions (class D) aoproximately
50 percent of the time, and stable conditions (Classes E through G) approximately
38 percent of the time (based on the JFD of 100-meter wind and delta T (100m -
10m) stability data).

Second Quarter (April through June 1984)

Data Recovery: Data recovery statistics are provided in Table 2 for pertinent
meteorological parameters. Larger than normal data losses occurred with the
10-meter winds due to a severed transmission cable from the tower to the recorder
during April. Because of these large data losses, 100-m wind speed and direction
data were substituted for missing 10-m wind specds and directions for the entire
period in preparing the 10-m JFD, as describea for the first quarter data.

Data losses for other parameters were due mainly to inking and/or timing problems
for the old system in April, and to tape drive problems for the new system in

May and June.

Wind: Predominant wind directions at the 10-meter level were from the southeast
through south sectors (2 total of 33 percent) and from the northwest through
north (24 percent). The quarterly mean wind speed was 8.6 miles per nhour with
45 percent of the observations having wind speeds of less than 7.5 miles per
hour. The maximum hourly average wind speed wac 27.5 miles per hour on June 7.
The predominant wind directions at the 100-meter level were also from the south-
east through south (a total of 33 percent) and northwest through north (2 total
of 23 percent). The guarterly mean wind speed was 14.5 miles per hour with 44
percent of the observations having wind speeds of less than 12.5 miles per

hour. The maximum hourly average wind speed was 43 miles per hour on June 7.

Temperature: The mean hourly average temperature for the quarter was 15.39C,
with an average daily maximum of 20.29C and an average daily minimum of 11.99C,
The maximum temperature was 31.59C on June 25, and the minimum was 0.89C on
April 6.

Precipitation: Total precipitation for the second quarter was 9.84 inches.

The maximum daily precipitation was 1.93 inches on April 29. The maximum hourly
precipitation total was 0.90 inches on May 22. Refer to the discussion of

first quarter precipitation for comments on data recovery.

Atmospheric Stability: DOuring the quarter, unstable conditions (Classes A
through C) occurred approximately 10 percent of the time, neutral conditions
(Class D) approximately 57 percent of the time, and stable conditions (Classes

€ through G) approximately 33 percent of the time (based on the JFD of 100-meter
wind and delta T (100m-10m) stability data).

First Semiannual Period (January through June 1984)

Data Recovery: Data recovery statistics are proviced in Table 2 for pertinent
meteorological parameters. Due to large losses of 10-m wind data during the
pericd, 100-m wind speed and direction data were substituted for missing 10-m
wind speeds and directions for the entire semiannual period in preparing the
10-meter JFD.
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Wind: Predominant wind directions for the semiannual period were from the
northwest through north {a total of 30 percent) and southeast through south
(a total of 24 percent) at both the 10-meter and 100-meter levels. Mean wind
speeds were 7.9 miles per hour at 10 meters and 14.8 miles per hour at 100
meters. The maximum hourly average speeds were 27.5 miles per hour and 51
miles per hour at the 10-meter and 100-meter levels, respectively.

T rature: The mean hourly average temperature for the semiannual period
was ;.SUC. with an average daily maximum of 11.60C, and an average daily minimum
of 3.70C. The maximum temperature was 31.60C, and the minimum was -23.30C,

Precipitation: The total precipitation for Januarv through June 1984 was 12.66
inches. The maximum daily total was 1.93 inches on April 29 and the maximum
hourly total was 0.90 inches on May 22. Refer to the discussion of first quarter
precipitation for comments on data recovery.

Atmospheric Stability: During the semiannual period unstable conditions (Classes
A through C) occurred approximately 11 percent of the time, neutral conditions
(Class D) approximately 54 percent of the time, and stable conditions (Classes

E through G) approximately 36 percent of the time. These values are based on

the JFD of 100-meter wind and delta T (100 m-10 m) data.
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MONTHLY SUMMARY TABLES OF HOURLY METEOROLOGICAL DATA

The tables sresented 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 1984, Summaries for the first quarter,
second quarter, and first semiannual period, are also provided. The parameters
provided are listed below.

0 35-foot ambient temperature (note that these tabular listings also
include ambient humidity, which was not measured by the Cooper Nuclear
Station old system, but is provided for May and June 1984 from the
new system).

0 Wind direction frequencies at 10 meters and 100 meters. Due to large
losses of 10-m wind data during the period no tables are provided
for January, February, March, April or virst quarter for this parameter.

0 Precipitation.

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

86



Note:

10-Meter Ambient Temperature
and
10-Meter Dew Point Temperature

10-Meter Dew Point Temperature was measured only during May and June
1984,
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No 10-m wind direction summaries are provided
for the months of January, February, March, and April 1984
due to low data recovery.
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oce

NPPD - COOPER STATION PRECIPITATION DATA FOR JAN-MAR 1984 RAIN VERS10N & 2¢°

MONTH OF JANUARY

FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURS - 744

NUMBER OF MISSING HOURS - b

TOTAL HOURS OF PRECIPITATION - 3

TOTAL DAYS WITH PRECIPITATION -~ 3

TOTAL AMOUNT OF PRECIPITATION - 0 27 INCHES

HAXIMUM 1 -HOUR PRECIPITATION - 0.20 INCHES

MAXIMUM DAILY PRECIPITATION - 0. 20 INCHES

1 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION BTARTS DAY 4 HOUR 11 - 0. 20 INCHEF
& HOUR PERIUD IN MONTH WITH OREATEST AMOUNT PRECIPITATION GTARTE DAY 4 HOUR 11 - 0. 20 INCHES
12 HOUR PERIOD IN MONTH WITH CREATEST AMOUNT PRECIPITATION STARTS DAY 4 HOUR 11 - 0 20 INCHES
18 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 4 HOUR 11 - 0. 20 INCHES
24 HOUR PERIOD IN MONTH WITH CREATESY AMOUNT PRECIPITATION STARTS DAY 4 HOUR 11 - 0. 20 INCHES

FOR TEMPERATURES LESS THAN OR EQUAL TO 32 DECREES

TOTAL NUMBER OF HOURS - 736

NUMBER OF MISSING HOURS - bl

TOTAL HOURZ OF PRECIPITATION - 3

TOTAL DAYS WITH PRECIPITATION - 3

TOTAL AMOUNT OF PRECIPITATION - 0.37 INCHES
MAXIMUM 1-HOUR PRECIPITATION - 0.20 INCHES

MAXIMUM DAILY PRECIPITATION - 0 20 INCHES
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RAIN VERSION @ 2¢

NPPD -~ COOPER STATION PRECIPITATION DATA FOR JAN-MAR

TOTAL

13N
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10AM
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YR MON DAY
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NPPD -~ COOPER STATION PRECIPITATION DATA FOR JAN-MAR

TOTAL

10AM
10PM

YR MON DAY
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vd

NPPD - COOPER BTATION PRECIPITATION DATA FOR JAN-MAR 19684 RAIN VERSION # 27

MONTH OF FEBRUARY
FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURS - 49%
NUMBER OF MISSING *OURS - 201

TOTAL HOURS OF PRECIPITATION - a1n

TOTAL DAYS WITH PRECIPITATION - 3

TOTAL AMOUNT OF PRECIPITATION - 0. 87 INCHES

MAXIMUM 1-HOUR PRECIPITATION - 0. 13 It CHES

MAXIMUM DAILY PRECIPITATION -~ 0. 92 INCHES

I HOUR PERIOD IN MONTH WITH QGREATEST AMOUNT PRECIPITATION STARTS DAY 13 HOUR 21 -~ 0.13 INCHES
6 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIPITAYION BTARTE DAY 13 HOUR 20 - 0. 49 INCHES
12 HOUR PERIOD IN MONTH WITH GREATEST AMOUNT PRECIPITATION STARTS DAY 19 HOUR 14 - 0. 92 INCHES
18 HOUR PERIOD IN MONTH WITH GREATEST AMOUNT PRECIPITATION STARTS DAY 13 HOUR 14 -~ 0 32 INCHES
24 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIPITATION GTARTS DAY 13 H.UR 14 - 0. 52 INCHES

FOR TEMPERATURES LESS THAN OR EQUAL TO 32 DEGREES

TOTAL NUMBER OF HOURS &07
NUMBER OF MISSING HOURS - 201

TOTAL HOURS OF PRECIPITATION 14
TOTAL DAYS WITH PRECIPITATION - 3
TOTAL AMOUNT OF PRECIPITATION ~ 0.33 INCHES
MAXIMUM 1-HOUR PRECIPITATION - 0. 10 INCHES

MAXTMUM DAILY PRECIPITATINN - 0. 29 INCHES
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RAIN VERSION & 2P

NPPD -~ COOPER STATION PRECIPITATION DATA FOR JAN-MAR 1984
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RAIN VERSION & 27

NPPD -~ COOPER STAT'ON PRECIPITATION DATA FOR JAN-MAR 19684
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NPPD ~ COOPER STATION PRECIPITATION DATA FOR JAN-MAR 1984 RAIN VERSION & 2¢

MONTH OF MARCH
FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURS - 744

NUMBER OF MISSINO HOURS - 68

TOTAL HOURS OF PRECIPITATION -~ 43

TOTAL DAYS WITH PRECIPITATION - 11

TOTAL AMOUNT OF PRECIPITATION ~ 1. 68 INCHES
MAXIMUM 1-HOUR PRECIPITATION - 0. 18 INCHES

MAXIMUM DAILY PRECIPITATIO' - O 44 INCHES

1 HOUR PERIOD IN MONTH & .H OREATESBT AMOUNT PRECIPITATION STARTE DAY 26 HOUR 9 - 0. 18 INCHES
& HOUR PERIOD IN MONTH W.TH QREATEST AMOUNT PRECIPITATION STARTS DAY 146 HOUR 22 - 0. 39 INCHES
12 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIPITATION STARTE DAY 18 HOUR 16 ~ 0. 46 INCHES
18 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 18 HOUR 16 - 0 353 INCHES
24 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION BTARTS DAY 18 HOUR 16 - 0. 60 INCHES

FOR TEMPERATURES LESS THAN OR EGQUAL TO 32 DEOREES

TOTAL NUMBER JURS - 701

NUMBER OF M HOURS - &4

TOTAL HOURE AECIPITATION - 42

TOTAL DAYE & .n PRECIPITATION - 11 .
TOTAL AMOUNTY OF PRECIPITATION -~ 1 64 INCHES
MAXIMUM 1-HOUR PRECIPITATION - 0. 18 INCHES

MAXIMUM DAILY PRECIPITATION ~ O 44 INCHES
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NPPD ~ COOPER BTATION PRECIPITATION DATA FOR JAN-MAR 1984 RAIN VERSION & 2P

FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURE - 2184
NUMBER OF MISSING HOURS - 274

TOTAL HOURS OF PRECIPITATION - &9

TOTAL DAYS WITH PRECIPITATION - 19

TOTAL AMOUNT OF PRECIPITATION - 2 82 INCHES

MAXIMUM 1-HOUR PRECIPITATION - 0. 20 INCHES

MAXIMUM DAILY PRECIPITATION - 0. 92 INCHES

1 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 1 DAY 4 HOUR 11 - 0. 20 INCHES
6 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIPITATION STARTS MONTH 2 DAY 13 HOUR 20 - 0. 49 INCHES
12 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION BTARTE MONTH 2 DAY 13 HOUR 14 - 0. 52 INCHES
18 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION BYARTS MONTH 3 DAY 18 HUUR 14 - 0. 33 INCHES
24 HOUR PERIOD IN MONTH WITH QREATESYT AMOUNT PRECIPITATION STARTS MONTH 3 DAY 18 HOUR 16 - 0. 60 INCHES

FOR TEMPERATURES LESS THAN OR EQUAL TO 32 DEGREES

TOTAL NUMBER OF HOURS - 2044
NUMBER OF MISSING HOURS - 270

TOTAL HOURS OF PRECIPITATION - &1

TOTAL DAYS WITH PRECIPITATION - 19

TOTAL AMOUNT OF PRECIPITATION -~ 2. 26 INCHES
MAXIMUM 1-HOUR PRECIPITATION - 0. 20 INCHES

MAXIMUM DAILY PRECIPITATION - O 44 INCHES
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RAIN VERSION & 2P

-~ COOPER STATION PRECIPITATION DATA FOR APR-JUN 1984

NPPD

TOTAL

12MDNT

12N

11AM
11PM
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2PM IPM 4Pn bl &PM 7PH arn 9PM 10PM
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NPPD -~ COOPER STATION PRECIPITATION DATA FOR APR-JUN 1984
1Pn
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NPPD -~ COOPER BTATION PRECIPITATION DATA FOR APR-JUN 1984 RAIN VERSION & 2P

MONTH OF APRIL

FOR ALL TEMPERATURES

TOTAL NUMBER OF MOURS - 720

NUMBER OF MISSING HOURS - 28

TOTAL HOURS OF PRECIPITATION - 28

TOTAL DAYS WITH PRECIPITATION - 12

TOTAL AMOUNT OF PRECIPITATION -~ 3 52 INCHES

MAXIMUM 1 -HOUR PRECIPITATION - 0 60 INCHEY

MAXIMUM DAILY PRECIPITATION - 1. 93 INCHES

I HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIPITATION STARTS DAY 29 HOUR 13 - 0 &0 INCHES
& HOUR PERIOD IN MONTH WITH GREATESY AMOUNT PRECIPITATION STARTS DAY 29 HOUR 9 - 1. 82 INCHES
12 HOUR PERIOD IN MONTH WITH QOREATEST AMOUNT PRECIPITATION STARTS DAY 29 HOUR 9 - 1. 93 INCHES
16 MOUR PERIOD IN MONTH WITH GREATEST AMOUNT PRECIPITATION STARTS DAY 29 HOUR 7 - 1.93 INCHES
24 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIPITATION STARTS DAY 29 HOUR 9 - 1. 93 INCHES

oo

o FOR TEMPERATURES LESS THAN OR EQUAL TO 32 DECREES

TOTAL NUMBER OF HOURS - 384

NUMBER OF MISEING HOURS -~ 28

TOTAL HOURS OF PRECIPITATION - 30

TOTAL DAYS WITH PRECIPITATION ~ 12

TOTAL AMOUNT OF PRECIPITATION - 4354 INCHES
HAXIMUM 1-HOUR PRECIPITATION - 0. 60 INCHES

MAXIMUM DAILY PRECIPITATION - 1. 93 INCHES
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RAIN VERSION # 2¢

NPPD - COOFER BTATION PRECIPITATION DATA FOR APR-JUN 1984

TOTAL
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NPPD - COOPER STATION PRECIPITATION DATA FOR APR-JUN 1984 RAIN VERSION & 27

MONTH OF MAY
FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURS - 744
NUMBER UF MISSING HOURS - 137

TOTAL HOURS OF PRECIPITATION - 36
TOTAL DAYS WITH PRECIPITATION - v
TOTAL AMOUNT OF PRECIPITATION - 3 33 INHES
MAXIMUM ! -HOUR PRECIPITATION - 0 90 INCHES

MAXIMUM DAILY PRECIPIJATION -~ 1.39 INCHES

1 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIFITATION STARTS DAY 22 HOUR 4 - 0. 90 INCHES
& HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIFITATION STARTS DAY 22 HOUR 2 - 1. 31 INCHES
12 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT FPRECIFITATION STARTS DAY 22 HOUR 2 - 1. 34 INCHES
18 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIFITATION BTARTE DAY 22 HOUR 2 - 1. 33 INCHES
24 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIFITATION STARTS DAY 22 HOUR 2 - 1. 39 INCHES

FOR TEMPERATURES LESS THAN OR EQUAL TO 32 DEOREES

TOTAL NUMBER OF HOURS - 478
NUMBER OF MISSING HOURS - 108

TOTAL HOURS OF PRECIPITATION - a4
TOTAL DAYS WITH PRECIPITATION -~ 7
TOTAL AMOUNY OF PRECIPITATION - 3 90 INCHES
MAXIMUN 1-HOUR PRECIPITATION - 0. 90 INCHES

MAXIMUM DAILY PRECIPITATION - 1.39 INCHES



NMDMS INNOKMY 0L W03 HO NVHL N3LVINO TIVINIVE H1IM S00143d NOLLVENG 40 N3EWNN JIVOIGNT B31MINI

SRR2TRIIISIRS OO0

En

R3E82

dZ ® NDISH3A NIVH

ERN330333223738RR832°cce0emes

sggg;:::gnooooooo

i
(44
e
e
cr
6
oc
L
9
L9
[ 44
on
cct
zt

(BENOM) NOTAIVENG

DUNNNN """ ="00000000000

23335228583922328282889232888
0000000000000V "mmmwmwmemwm

nm n ~ *fNOR>rNM nne o
OO ARARNANAREED T e b it

Q

-

¥o
0o

2

é

(SIINIFHNNIO0 40 HIAWNN)

NOLLiveNG -

ALISNIINT NOTLIVLIIJIDINd

AVH S0 HINOW

PO4T NAC-NdVY HO4 VIV NOTAVLILIOING NOILVIS H3400D -~ OGd4dN

wn
wy



RAIN VERSION & 2¢°

-
®
*
:
-
s
<
-
<
a
-
S
=~
r
<
-
Q.
~
-
“
a
:
-
<
.-
»
x
§
‘I

NPPD




NPPD - COODPER STATIUN PRECIPITATION DATA FOR APR-JIN 1984

TOTAL
0. 00

88 88 238
§g cc ©0 oo

11AM
11PM

5§

§f 83

5§ 83

© o

5 83

o0

3s 88

3% 83

o0

YR MON DAY
&

88

88

oo

83

o0

88

o9

83

o

88 838

38 83

88 88

o0 oo

88 38

o0 ¢©o

oo» 00

co

82

o

001

88

83

$8

$8

LX)

88

83

B57

88

oQ

83

27

88

o

338

$8

LX)

§8

38

83

8%

oo

o0

o0

83



NPPD ~ COOPER STATION PRECIPITATION DATA FOR APR-JUN 19684 RAIN VERSION & 2¢

MONTH OF JUNE

FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURS - 730

NUMBER OF MISSING HOURS - n

TOTAL HOURS OF PRECIPITATION - 4

TOTAL DAYS WITH PRECIPITATION -~ 3

TOTAL AMOUNT OF PRECIPITATION - 0. 79 INCHES

MAXIMUMN (i -HOUR PRECIPITATION - O 49 INCHES

MAXIMUM DAILY PRECIPITATION - O &1 INCHES

I HOUR PERIOD MONTH WITH OREATEST AMOUNT PRECIPITAIION BTARTS
& HOUR PERIOD MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS
12 HOUR PERIOD MONTH WITH GREATEST AMOUNY PRECIPITATION STARTS
18 HOUR PERIOD MONTH WITH QREATEST AMOUNT PRECIPITATION STARTS
24 HOUR PERIOD MONTH WITH GREATEST AMOUNT PRECIPIVATION STARTS

FOR TEMPERATURES LESS THAN OR EGQUAL TO 32 DECREES

TOTAL NUMBER OF HOURS - 443

NUMBER OF MISSING HOURS - 0

TOTAL HOURS OF PRECIPITATION - 4

TOTAL DAYS WITH PRECIPITATION - 3

TOTAL AMOUNT OF PRECIPITATION -~ 0. 79 INCHES
MAXIMUM 1-HOUR PRECIPITATION - 0 49 INCHES
MAXIMUM DAILY PRECIPITATION - 0. 61 INCHES




NPPD ~ COOPER STATION PRECIPITATION DATA FOR APR-JUN 1984

MONTH OF

(NUMBER OF OCCURRENCES)

PRECIPITATION INTENSITY - DURATION

Qx"ggaOOOOQOOOOOOOO

<823422428R3333

.'8883388?‘:!!!!::=0°°°°°°°0°°°°
-

12

(HOURS)

DURATION

:.......hhCC“"Q'OQQQOOOOOOOOO
<

TN """ w=w0000000000000000

52; 33383228883328328232832232423
oo

ENTRIES INDICATE NUMBER OF DURATION PERIODS WITH RAINFALL OGREATER THAN OR EOQUAL TO AMOUNT SHOWN



09¢

NPFD -~ COO "R BTATION PRECIPITATION DATA FOR APR-JUN 1964 RAIN VERGION & 2¢

FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURS - 2184
NUMBER OF MISSING HOURS - 21é

TOTAL HOURS OF PRECIPITATION - 98
TOTAL DAYS NITH PRECIPITATION - 24
TOTAL AMOUNT OF PRECIPITATION - 9. 84 INCHES
MAXIMUN | -HOUR PRECIPITATION - 0. 90 INCHES

MAXIMUM DAILY PRECIPITATION ~ 1. 93 INCHES

1 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 9 DAY 22 HOUR 4 - 0% 1
6 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRECIPITATION SBTARTS MONTH 4 DAY 29 HOUR 9 - 1.8 1
12 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 4 DAY 29 HOUR 9 - 1.93 1
18 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 4 DAY 29 HOUR 9 - 1.93 1
24 HOUR PERIOD IN MONTH WITH QREATEST AMOUNT PRICIPITATION STARTS MONTH 4 DAY 29 HOUR 9 - 1.93 1

FOR TEMPERATURES LESS THAN OR EGUAL TOD 32 DEGREES

TOTAL NUMBER OF HOURE - 1907
NUMBER OF MISSING HOURS - 13&

TOTAL HOURS OF PRECIPITATION - 88
TOTAL DAYS WITH PRECIPITATION -~ 22
TOTAL AMOUNT OF PRECIPITATION -~ 8 83 INCHES
MAXIMUM 1-HOUR PRECIPITATION - 0. 90 INCHES

MAXIMUM DAILY PRECIPITATION - 1.93 INCHES
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294

NPPD - COOPER STATION PRECIPITATION DATA FOR JAN-JUN 1984 RAIN VERSION ® 27

FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURE - 4348
NUMBER OF MISSING HOURS - 490
TOTAL HOURS OF PRECIPITATION - 147

TOTAL DAYS WNITH PRECIPITATION - 43
TOTAL AMOUNT OF PRECIPITATION — 12 66 INCHES
MAXTM® 1 -HOUR PRECIPITATION - 0 90 INCHES

MAXIMUM DAILY PRECIPITATION - 1 93 INCHES

I HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION SBTARTS MONTH 9 DAY 22 HOUR 4 - 0. 90 INCHES
& HOUR PERIOD IN MONTH WITH OREATEBT AMOUNT PRECIPITATION STARTS MONTH 4 DAY 29 HOUR 9 - 1. 82 INCHES
12 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 4 DAY 29 HOUR 9 - 1. 93 INCHES
18 HOUR PERIOD IN MONTH WITH CREATEST AMOUNT PRECIPITATION STARTS MONTH 4 DAY 29 HOUR @ - 1. 93 INCHES
24 vOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 4 DAY 29 HOUR 9 - 1. 93 INCHES

FOR TEMPERATURES LESS THAN OR EQUAL TOD 32 DEGREES

TOTAL NUMBER OF HOURS - 3931
NUMBER OF MISSING HOURS - 406
TOTAL HOURS OF PRECIPITATION - 149

TOTAL DAYS WITH PRECIPITATION ~ 4“1
TOTAL AMOUNT OF PRECIPITATION - 11 09 INCHES
MAXIMUM | -HOUR PRECIPITATION - 0. 90 INCHES

HAXIMUM DAILY PRECIPITATION - 1 93 INCHES



NPPD ~ COOPER STATION PRECIPITATION DATA FOR JAN-JUN 1984

(NUMBER OF OCCURRENCES)

PRECIPITATION INTENSITY - DURATION
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JOINT FREQUENCY DISTRIBUTION TABLES

The tables presented in this section are results obtained from processing of
the hourly meteorological data collected at the Cooper Nuclear Station. The
joint frequency distribution (JFD) tables represent the frequency of occurrence,
in number of observations, that a particular wind speed, wind direction, and
stability category occurred simultaneously. On a quarterly and semi-annual
basis, the JFDs were produced for wind speed and wind direction by atmospheric
stability corresponding to the seven Pasquill stability classes, and for wind
speed and wind direction for all stability categories combined. Atmospheric
stability was classified using the 100-meter to l0-meter temperature difference
(delta T) per Regulatory Guide 1.23. The 10-m JFDs reflect the substit.tion

of 100-m wind speed and direction data for missing 10-m wind speeds and direc-
tions for the entire period. The 10-m wind data were lost for January through
April due to a faulty sensor and a severed transmission cable.

864




JFDs of 10-Meter Wind vs. Delta T,
Januar -March 1984

Note: See expianation on page B864.
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NPPD-COOPER STATION JFD 10-M WIND VS DELTA T (100M-101) FOR JAN-MAR 1984
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PROORANM: JFD VERSION: 5P

NPPD-COOPER BTATION JFD: 10-M WIND V8 DELTA T (100M-10M) FOR JAN-MAR 1984
SITE IDENTIFIER: NPCS1

DATA PERIOD EXAMINED: 1/ 1/84 - J3/31/84

see  JAN-MAR 1984
SBTABILITY BASED ON: DELTA T BETHEEN 100 0 AND 10 O METERS
HIND MEABURED AT: 10 0 METERS
HWIND THRESHOLD AT: 1.00 WPH
TOTAL NUMBER OF OBSERVATIONS: 2184
TOTAL NUMBER GF VALID OBSERVATIONS: 1908
TOTAL NUMBER OF MIBSSING OBBERVATIONS: s
FERCENT DATA RECOVERY FOR THIS PERIOD: 87.4 X
MEAN WIND BPEED FOR THIS PERIOD: 7.1 WPH
NUMBER OF OBSERVATIONS WITH BACKUP WIND BPEED: 1343
NUMBER OF OBRBERVATIONS WITH BACKUP WIND DIRECTION: 1907

TOTAL NUMBER OF OBBERVATIONS WITH BACKUP DATA: 1907

PERCENTAGE OCCURRENCE OF BTABILITY CLASBES

A L] c D E
2 88 3. 98 4 98 3¢ 21 28 23

DISTRIBUTION OF WIND DIRECTION VB STABILITY
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TOTAL 183 &3 a3 299 &0 108 147 &4 94 9

o8%8%uc0 £
§ u8%8coco £
Ehises =
Y wubfane £

19
19

146

273

13
143
21

K
LnNne=~000



JFDs of 10-Meter Wind vs. Delta T,
April-June 1984

Note: See explanation on page B864.
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9.Ld

PROGRAI: FD VERSION: 3P

NrPD-COOPER BTATION JFD: 10-M WIND VS DELYA T (100M-10M) FOR APR-JAMN 1984
SITE IDENTIFIER: NPCS2

DATA PERIOD EXAMINED: 4/ 1/84 - &/30/84

a8s  APR-AN 19684
BTABILITY BASED ON: DELTYTA T

WIND MEASURED AT: 10 0 METERS
WIND THREEBHOLD AT: 1.00 WPH

BETHEEN 100.0 AND 10. 0 METERS

TOTAL NUMBER OF OBBERVATIONS: 2184

TOTAL NUMBER OF VALID OBSERVATIONS: 1870

TOTAL NUMBER OF MISSING OBBERVATIONS: a14

“ERCENT DATA RECOVERY FOR THIS PERIOD: @35 6 X

MEAN WIND SPEED FOR THIS PERIOD: 8. &6 WPH

NUMBER OF OBSERVATIONS WITH BACKUP WIND BPEED: 623
NUMBER OF OBSERVATIONS WITH BACKUP WIND DIRECTION: 639
TOTAL NUMBER OF OBSERVATIONS WITH BACKUP DATA: 623

PERCENTAQE OCCURRENCE OF BTABILITY CLABBES

A ] c D E

2 03 1.83 9. &7 37.70 26 04

F
497

DISTRIBUTION OF WIND DIRECTION VS STABILITY

N NNE NE ENE E EBE 8E 68E 8 a65W EW

A 13 1 (o] o [+] o o o (4] o

B 4 o o o o o o S 3 o o

C 1 1 3 o & 3 29 12 an 3 1

0 103 36 48 30 1) 98 144 76 107 26

E 38 12 20 21 30 22 30 %8 &8 22

F 9 a3 4 (o] 4 o 1 3 13 9 7

e 2 4 1 o o (8] 1 2 3 - 3
TOTAL 172 77 76 71 126 133 223 136 7 101 2%
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JFDs of 10-Meter Wind vs. Delta T,
January-June 1984

Note: See explanation on page B864.
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PROCRAM. JUFD VERBION: ¢

NPPD-COOPER STATION JFD: 10-M WIND V8 DELTA T (100M-10M) FOR JAN-JAMN 19684
SITE IDENTIFIER: NPCS2

DATA PERIOD EXAMINED: 1/ 1/84 - 4/30/84

aes  JAN-JUN 1984
STABILITY BASED ON: DELTA T

WIND MEASURED AT: 10 0 METERS
WIND THRESHOLD AT: 1 00 MPH

BETWEEN 100.0 AND 10 O METERS

TOTAL NUMBER OF OBSERVATIONS: 40348

TOVAL NUMBER OF VALID OBSENVATIONS: 3778

TOTAL NUMBER OF MIBSING OBSERVATIONS: 390

PERCENT DATA RECOVERY FOR THIS PERIOD: 86 9 X

MEAN WIND SPEED FOR THIS PERIDD: 7.9 WPH

NUMBER OF OBSERVATIONS WITH BACKUP WIND SPEED: 19468
NUMBER OF OBSERVATIONS WITH BACKUP WIND DIRECTION: 2332
TOTAL NUMBER OF DBSERVATIONG WITH BACKUP DATA: 2332

PERCENTAQE OCCURRENCE OF BTABILITY CLASSES

A L] c D E
2 46 29 3 32 93.92 27 16

F

6. 99

DISBTRIBUTION OF WIND DIRECTION V8 BYABILITY

N NNE NE ENE E EBE 8E 88E 8 85W 5w

A 20 1 ] o (4] 0 o o o o o

B 20 7 1 o 1 c o 3 5 ] o

C 29 e 6 o e 12 an 12 34 3

] 213 1 109 96 127 168 <20 109 149 3 99

E 30 26 42 32 a6 61 112 76 93 62 72

F 12 3 4 o 4 o a 16 an a2

e 3 4 1 o o (4] 1 2 7 9
TOTAL 337 140 199 130 186 241 are 220 ac 196 171
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Stability Classes by Hour of Day,
10-Meter Wind vs. Delta T,
January-June 1984
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10 O METERS

HOURSB

2 3 4 9 &6 7 8 910 11 12 13 14 13 146 17 18 19 20 21 22 23 24

&6/30/64
HOURLY BTABILITIES

10-F WIND VS8 DELTA T (100M-10M) FOR JAN-JUN 1984
BETWEEN 100 0 AND

VERSION: 5P
NPCS1
17 /84 -
1

YR BN DY

STARILITY BASED ON: DeéLTA T

NPPD-COOPER STATION JFD:

SITE IDENTIFIER:

DATA PERIOD EXAMINED:

PROGRAM. D

WAWWWWLWAWWOOOW I QWUWUWUUWOUWUWWOWLAWL I WodwuWwuwuww l Wwo
CLHWWUUWLUOUWWOOQLAVWWWWOWWWOAWLAWLW  WoWS WUWW  Wwo w

WWWLWLLUWUAUWUWAUOOCAUWAUWLAOWWURSGLAWOSWWAUWOWWLW l wuow

WWLEWUWLWUWSAUWOCQOO OO WROLLAWWUWAUWLAWOILAWWAWILW ! | Low
LUWLUUWLUWUWOOUWAOUWOLOAUWAUUWAUWWUWOWWION WOLAWWOAWWLW ! TWuow
LUUWUWULUWOOOOOAUWAALWOAWLOUWLUWAUWWAUWLLAWWAWWWE | WO W
UUUWUWWWUWOAQCAOUWRVUWOJUOUWUWUWAWWRQAUWWOWRAWWWS | 1 oWl
QUUSWWAWAORCQANS 1 SAUWUoAUWWAWAQCSOWoD I @QuWWae ) ITaaw
R-R-R-R R-R-R-0 N-R-RER BVN-I--T J-R-3-N-R-N-N-N-RFN-RERTRVE-N-NNAE &-N-F-N- BN
R-R-R-R-R-R-N-N B-R-RER & N-0 BN-T F-N-R-N-N-NE-N-N N-N N N-N-N JNEE §-N-N-N- BN RN
CR-R-0 B-R-N-B-R S-DEN RS E-RaN-Ea-F-F-R-N-R-R-R-N RFE & §-RFN A &-N-N-F-TENE-T ¥
CE-2-0 JE-R*R-N-0 RE-E-R S S-EE AN B-F-R-R-R-R-N-R-N B-R. N &-N-N NN STN-RTN-SNa-N N-]
Seduoaud<<odeo<d<C<auaouaooQoaetuecae I CuaQa ! I avw
CR-R-R-RUR NER-R B S-J-N SER-RVR-R-N-RER-NF-R-N-R-N-N-N-N-RSN E-N-N AN TN-¥- RV - R
CecQuUSo I ascAedUUWUoCALQUWoACAWAoWaAvVaCaAcAW ! 1oL
QUWULWUWW I OC00Q000 I LUWAUWAUWWUWWWUSGUWROECAWL | 1w
QUULUWLWOLOAGECAW IJWLWUWUWUWLWWWWSWWWRWOLCALWL ! TWwa o
QUUWLUWUWLWLUOAQACAUW IJWWAUWSLLWOWWAWWLWWAGDO WLW | | Wwo
WUWWUWUWULWUSAAQAUAW IUWUWWUWAUWWUWAOWLWLAVWLWWOAAWWW ! Wwo
QULUWUWWLUWOOCAAOOUW I WUWWULOWLWAWLAWLIWWAWWUWL ! I WwD

QW I WWUUWLWUCAQAWAOAW I WWWWLAWLWAWLAWOIWWWAWWWLW Lwo
SUW I WLUWLWSAWWOOOUW I WWUWUWLAWLWAOWOAWW WA WWWLW Wuo
QULUWLUWWWOAWUWARAUWLAWWUWLAWWUWOUWLAWL WO WWWLW ! WD

AULLLUWWVLSAWUWARO AW I AWUWULOWUWOSWLIWL | VOO WWWLW ! Linw
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10 0 METERS

2 3 4 5 &6 7 8 91011 1213 14 19 16 17 18 19 20 21 22 23 24

6/30/784
HOURLY BTABILITIES

10-M WIND VS DELTA T (100M-10M) FOR JAN-JUN 1984
BETWEEN 100.0 AnND

17 1784 -

STABILITY BASED ON: DELTA T
YR MN DY

GITE IDENTIFIER: NPCS1

NPPD-COOPER STATION ¥D
DATA PERIOD EXAMINED:

PROCRAM: JUFD

WOCAALULULUWLESAAWOW I I QAWWWASW ! I IoCCQ I We lw! ! 1T aw
WOoORALWLLoSwaLAAWoWAL ICeQAWAcW ! | 100 W lW! I  aw
WoQAdLWoLAWASQAWO WSS I CACAWAaAW ! I IScQQ I Wae T W! I 1Taw
WA IQULLAWSAQALOWCAAARAOACAWW | IS0 CCWR I WI ! 1o
U I SUOoLESUWAUWOCUWLUWRDOLAWRARCAWUW ! 1o We T W! 1 1aw
WOO I QULLAWUAUEAQUWLWWOOOQOAQQAACAW ! ICACaWe 'W! | 1 aw
WoeQ ' SWuLACQUOoSAQUOoCQUWACAAEAAAAAW ! Qe aaa gl ITaa
WoR I vaAuWUGoQUAacocoAa®ed I acAafaea | I 1AYVeas I a1 e
SO0 I acoQuocaAEUuUaUeS I Caa<CacaeEa ) 1AV Ivea i al il Y
UoAuaeuoQeadoddaeaAuad I Ccoa<aauUeaa ) IsavIiIveEa ' al | I 1@
UocAmavuoaaenACuoaue Iad I CcQAueaAU | IaaeIvuCa a1 <
WOAQACKUASCaooeuwUaAUvUa I av I C«QAUURe I Iaae I vy I atl 11 1@
QoCaecCCaecCaudaue I <! ICa I vVaaWw ! e I weEa I @11 1=
SOCAUOCOEINAUECAUe I 7 I SV aWw! IaaadCacuy ! 18! 1@
WoooQoOooQAeooAueNAcA IV I a<oQuUAAWw ! 1aaa<caIalr I a1 <
YocAaAuwuSouUCcOoOeCoRA I I uCaALOCAW I IaQaAVa I aI a1 @
WRAASAUUURAWLRAUREAUWAS G I vwWilwLduau !  soueue w Wwe i ev
UuoQAuUWLLALLGOOAWSW QA IVAAWRACAW ! 1000 I Wi Wwa! 1aa
WUWUoOGUWLLAWLWLOCOAAW I WRS IVaAWAAAW | 10000 W wa ) 1aa
UOOQAUWULESOLAUACWAWRR IVAARA0AW | IOQ0Qa I W wa ! 1aa
WOoRAAUWLAOWLAUAOWWWED I0AAACQAWW I WaoLA I Wi wa ! 1aa
WWoOoQQAUWLAWLEARAWUWW 1@ 1 QA0 AUWW I Waaaa 1Ww! 181 188
LWAORUWUWLWWLOOAOWWW ' oAU AWYW  WaRoa I Wi we ) 1 aw
LUCOCAAUWLWWLOCLAWLW 10  CAAUWWOAUWW 000 I WoaWW ! raw
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10. 0 METERS

&/30/84
BETWEEN 100.0 AND
HOURLY STABILITIES

& 9 &6 7 8 710 11 12 13 14 19 16 17 18 19 20 21 22 23 24

10-M WIND V8 DELTA T (100M-10M) FOR JAN-JUN 19684

VERSION. 3P
17 1/84 -
1 2 3

STABILITY BASED ON: DELTA T
YR MN DY

SITE IDENTIFIER: NPCS1

NPPD-COOPER STATION FD:
DATA PERIOD EXAMINED:

PROGRAM: FD

WO I CWLUWOOCAWOED I CAWOWAROOLWWAWAL IBWW ! I TWISoWWW

WO I QWLWOAQAUWWOR ICCWAWOAAoLWWAWAW | WWW ! Wi ouwwww
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e I e <aQoccwaa

|l 1 €«<A ama<<aWuooa  aoeaea I acanamaa

CocA I €£CQACAWRA ! | I€Ca I A< aavan A I asvoaaav
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FET- R -1 E-T-R-R- R g
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o0 I €CcAWeAWaaa ! | Ivay I aaCacaasu | 11 Q) iasaccaw
CoclL CocoAWOcaA ! A I CanmEccceEd ! 1AW ! IeacQuwaes
QWoc I PLOCAWAAA ! | IAVACAAWNUAcRAaa | | 1eAaW Il 1CEQTAawaa
WWOO I WO AoWRRa ! i QUWwoceeAa I AQAaeAa !l I I TWelI 1 1IelIaa
WWOS I WO QO AWR I ALLWeAeA ! IWWWWa ! 1 Tk ! 1T I alWw
WWOQA  WOWOORGAWS IOLLWKAD | IWWWWaS | | TWww) 111 IwWwilwe
WUWo0 I WOWRQAoAWR I OLWWWAS I IWWWWaa ! I TWww ! T Tkl Www
((.D.(é‘DDDDEED.DDFEKOD..‘EEEDD.._‘E..._.O.ED
WWOO ' WOWRCOAWWEL 1 Ca0uWwal ! IWwawaa I I TeWwi 1111 1wa
“DD.EO‘D.DD‘DD_DD'EEDD.OEEDE‘D...FE._.....ﬁo

menanmDe0 11234351 12319670701
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10 O METERS

BETWEEN 100 O AND
HOURLY STABILITIES

&/30/84

10-M WIND VS DELTA T (100M-10M) FOR JAN-JUN 1984

1/ 1/84 ~
2 3 4 5 &6 7 8 91011 121314 19 16 17 18 19 20 21 22 23 34

VERSION. 5

¥ 1INED:

SITE IDENTIFIER: NPCS2
STABILITY BASED ON: DELTA T

PROGRAM. JUFD
NPPD-COOPER STATION JFD:
DATA PERIOD

YR MN DY

WW WWWHYLWWULWE  LWWROCAAAWAWWWRWAOUWUWLWUSQUWLWWLW
WU OWLWLWULWE  WWWOO WA AWWWWWWWURAWWLWSOWWLWO LW
WU OWLWAWULWD LYWW WOSOWWWWWWWOOWWLWSOWWLWO LW
WU  OWWLLWOLWO | LUWNULUCAWAWWWWUWWAWWLWOOWO LWL bW
WW I OAWWWWWWES  WWUAWLOOAWUWWOOUWUWWWUOWWWWoAUWOWWWWW
00 I QWO caco I ocaWaNAcAWeoACAQUWAWAWaaacaaaaaa
CO  QcGoc0oQGc I AoAcaSACacA I o0 cWacQWaescaaw
Gu i WooaAaQcaca I Auaccacocca I Sa3acoddWaRAwWacaacw
YU  SeCc0cSoQd i AUUGAUAUEGea I A00cAccQcoAcVWeavaou

WaoooGaoccAcAcAUUacUUEAAQ I accaacacWeaUeauaeaaa

CIVAEGACACAAaACAUUUAVUEdUR I AuuAacaaaau i vaavacan

amg auuecuacas I YuvavasaQaue i guuavaasav I vasuanae

Ueay  Svauecaan i vuvavaavuag i auuavaaaauwivuasaaaw

vuac I caccacaa i gl aueauueveaIsaacavaecacacaacaaacas

VoG I SAUAAGAn 2l avacsUUuUUaca I coacuaccaaacaAcaaas

vao Il aWeacacacs I OucaccaccA I A0S caacaccasas

Coc I OWOaAQCcaa IS0 WRGAAW I fAAWacacRacAac AWl WEoWw

A0 I CO0AWRAA0A I WAWROAD 121 IWAWW I SaWwawaodSWWWww
CQWW I GWWOW AWAA I WWWeoAa 1@ I WoAW IS UWWLUWUSUWWLWWL
OWW I WLWAL ' QUWOA | LWWAOWW 81 ILWWUW I CAWUWLWUSGRUWLWWW L
QUWW! | WWUOL  SLUWS I WUWAOWW 21 0L WW I aWWLWOUWUWWWWW W
QUWW! | WWOO0 IOLWE I LWWAOAW 2 1 SLUWUW I CAWWLWOAWW I Wwa.w
OWW I OWWWL OLWO I LWWAOOW I A I AWWW | I COWWLWAAUWW | Wa L
CUWW I OWWWOWALWO  LWWA0Ra I 1 AWWW! I SaWWLWEOSUWL I WuL
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PROGRAM. JFD VERSION: 5P

NPPD-COOPER STATION JFD: 10-M WIND VS DELTA T (100M-10M) FOR JAN-AUN 1784
SITE IDENTIFIER: NPCSR

DATA PERIOD EXAMINED 1/ 1/84 - &/30/84

STABILITY BASED ON: DELTA T BETWEEN 100.0 AND 10 0 METERS

HOURLY BTABILITIES

HOURS
oY 1 2 3 4 8% 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24
es & 29 € £E EEEEEDODDOB»DOD - -~~~ = - =00D0D0DLEEETELE
30 € D EDEEODODDDCTCDODDODDDDDETETETFOD
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c

aee  JAN-MAR 1984 »en

STABILITY CLASBS
BETWEEN 100. 0 AND 10 O METERS

17 1784 -~ J3/31/84

1. 00 MPH

VERSION: 2¢
NPPD-COOPER STATION JFD: 100-M WIND VS DELTA T (100M-10M) FOR JAN-MAR 19684

SITE IDENTIFIER. NPCS)

DATA PERIOD EXAMINED
WIND MEASURED AT:. 100 0 METERS

STABILITY BASED ON: DELTA T

HIND THRESHOLD AT:

PROGRAM  FD
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PROGRAM: ¥D VERSION: 9P

APPD-COOPER STATION JFD: 100-M WIND VS DELTA T (100M-10M) FOR JAN-MAR 1984
BITE IDENTIFIER: NPCS1 *
DATA PERIOD EXAMINED 1/ 1784 -~ 3/31/84

aun  JAN-MAR 1984 wes
STABILITY BASED ON: DELYA T BETHEEN 100.0 AND 10 0 METERS
WIND HMEASURED AT: 100 O METERS
WIND THRESHOLD AT: 1. 00 MPH
TOTAL NUMBER OF OBSERVATIONS: Q184
TOTAL NUMBER OF VALID OBSERVATIONS: 1907
TOTAL NUMBER OF MISSING OBSERVATIONS. 277
PERCENT DATA RECOVERY FOR THIS PERIOD: 87.3 X
MEAN WIND BPEED FOR THIS PERIOD: 14 4 MPH
TOTAL NUMBER OF DESERVATIONS WJITH BACKUP DATA: k4]

PERCENTAGE OCCURRENCE OF STABILITY CLASSES
- 8 [ D E F ¢

2 88 399 4 98 30. 24 W 26 a8 i3 1.92

DISTRIBUTION OF WIND DIRECTION VS STABILITY

N NNE NE ENE E ESE SE 68E 8 864 B WEW - i Nw NN CAam

A 13 o 9 V] 0 0 4] ] Q [} (4] V] o] o 13 <3 0

B 146 7 1 o 1 o o [¥] o 4] 0 o 2 1 as 23 &)

< <28 7 i [+] 2 7 2 o 3 1 2 o & 4 19 19 o
D 110 3 99 48 41 70 76 a3 42 <8 29 36 30 n 146 13 1

E 12 13 22 11 17 32 &% 18 <8 40 s 63 S0 a3 Al 21 0

F & o 1 o o o 7 i3 18 22 26 29 11 9 10 v 1

- 1 o ) o 0 (8] [ o 4 4 ] 3 3 « 2 2 o
TOTAL 188 &5 a4 % 61 109 140 64 95 93 116 133 102 80 aze 229 2



JFDs of 100-Meter Wind vs. Delta T,
April-June 1984
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PROGRAM: JUFD VERSION: 9

NPPD-COOPER STATION JFD: 100-M WIND V8 DELTA T (100M-10M) FOR APR-JUN 1984
SITE IDENTIFIER: NPCS2

DATA PERIOD EXAMINED 4/ 1/84 - 6/30/84

se8  APR- AN 1984 ens
STABILITY BASED ON: DELTA Y BETWEEN 100.0 AND 10 O METERS
WIND MEASURED AT: 100 O METERS
WIND THRESHOLD AT: 1 00 MPH
TOTAL NUMBER OF OBSERVATIONS: 2184
TOTAL NUMBER OF VALID OBSERVATIONS: 18034
TOTAL NUMBER OF MISSINO OBSERVATIONS: 3%
PERCENT DATA RECOVERY FOR THIS PERIOD: 84 0 %
MEAN WIND SPEED FOR THIS PERIOD: 14 .3 MPH

TOTAL NUMBER OF OBSERVATIONS WITH BACKUP DATA: (V]
PERCENTAGCE OCCURRENCE OF STABILITY CLABSES
A B C D s F Q

207 1. .83 378 37. 03 26 39 3. 07 1. 80

DISTRIBUTION OF WIND DIRECTION VS STABILITY

N ENE E ESE 8E 88E 8 884 8w WEW w WNH N NNW  CALM

A 13 i o [+] o o o o ] o o 1 o o 9 12 o

B8 4 o ] 0o o o V] 3 3 (4] o 3 e - 6 7 o

C 1 0 & o S & 24 16 a 1 3 1 0 1 1 9 o

D 70 43 A9 48 77 101 140 74 114 62 32 a8 3¢ 36 &7 88 o

E 30 12 12 13 40 43 45 34 70 28 24 16 23 11 22 33 1

F -] 2 ? 1 9 9 & ] 4 3 11 2 1 1 ] 16 o

w 2 3 1 1 0 (4 & 3 [*] 0 1 2 2 a3 2 3 ]
TOTAL 130 63 7 &3 131 139 222 199 223 94 72 as 64 54 113 170 1
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PROGRAM. FD VERSION: S

NPPD-COOPER BTATION D 100-M WIND VS DELTA T (100M-10M) FOR JAN-JUN 1984
SITE IDENTIFIER: NPCS2

DATA PERIOD EXAMINED: 1/ 1/784 - &/30/84

aes  JAN-AMN 1984 ses
STABILITY BASED ON: DELTA T BETWEEN 100 0 AND 10 C METERS
WIND MEASURED AT. 100 O METERS
WIND THRESHOLD AT: 1 00 WPH
TOTAL NUMBER OF OBSERVATIONS: 42348
TOTAL NUMBER OF VALID OBSERVATIONS: 3741
TOTAL NUMBER OF MISSING OBSERVATIONS: b7
PERCENT DATA RECOVERY FOR THIS PERIOD: 83 6 X
MEAN WIND SPEED FOR THIS PERIOD: 14 4 MPH
TOTAL NUMBER OF OBSERVATIONS WITH BACKUP DATA: 0

PERCENTAGE OCCURRENCE OF STABILITY CLASSES
A 8 C D E F e

2 49 294 3 37 93 37 27 & &3 1. 66

DISTRIBUTION OF WIND DIRECTION V8 STABILITY

N NNE NE ENE E ESE SE 88E -] 884 W WEW “ b e

- 30 i o o V] 0 (4] o o [+] o 1 o o 24

8 20 7 1 [+] 1 o V] 3 3 o 3] 3 2 3 an

C 29 7 7 o 7 13 26 16 a3 - 3 1 & 3 a0

0 180 78 108 Y6 118 7 216 107 136 90 b2 a4 &6 &7 213

E 42 27 34 28 37 73 109 72 98 &8 73 a1 73 44 a3

F 14 2 a 1 9 9 13 18 22 23 a7 an 12 10 18

- 3 3 1 1 o 4] & 3 4 - 9 3 ] 3 4
TOTAL 318 127 ‘99 124 192 268 370 223 320 189 188 1e8 166 134 a%3

:



Stability Classes by Hour of Day,
100-Meter Wind vs. Delta T,
January-June 1984
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10. 9 METERS

HOURS

¥ 10 11 12 13 14 1% 146 17 18 19 20 31 22 23 24

&/30/84

HOURLY STABILITIES

100-M WIND V8 DELTA T (100M-10M) FOR JAN-JUN 1984
YETHEEN 100 0 AND

VERSION: 5P
1/ 1/784
2 3 4 35 & 7 8

STABILITY BASED ON. DELTA T
YR MN DY

SITE IDENTIFIER: NPCSE1

NPPD-CONPER BTATION ~D
DATA PERIOD EXAMINED.

PROGRAM. FD

WA WWWULWUOWUWAOOL | QUWWWOWWWOWLAWL I WOAWWWWW ' wWow
LLUUUWUWLWAWWOAOLAUWWUWWAWWWOWLAWL ' WOWRWWWW lLuow
WUWLWLLWOWWAWROAAWAWLAWWWAALAWOIWWAWAWWLW | WuoW

WHUWWLUWCAWOAQAOAAUWALLOAWWWAWLAWOILAWWAWWLW ! | W W

LUWWWLWWUOAUWAUWALAAUWAWWAWWUWIAWWAWOILAWWAWWLW ! TWuo W
GUWWWLUWUWGOQAAOAWAOLAWLAWLWAWWAWLLAUWUWAWWWaE ! Wwow
WWUWULUUWWOQAAGAWAUWIAWWAWWWAWWOQWLAWODWWWR ! 1awWw

QUWAWWOWAUAAQAAAR ICAWWAAWWAWAAAAWaa I moWwa ! 1caw

CoccWacA@CAUAUVE.  dacccccacAvaAUUWeas I «cacaag aow
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HOURLY STABILITIES
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BETHEEN 100 0 AND

&/30/84
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PROCRAN  FD VERSION. 9

NPPD-COOPER STATION FD  100-M WIND VS DELTA T (100M-10M) FOR JAN-JUN 1984
SITE IDENTIFIER NPCS2

DATA PERIOD EXAMINED i/ 1784 - &/730./84

STABILITY BASED ON: DELTA T BETWEEN 100 0 AND 10 O METERS

HOURLY STABILITIES

HOUK 3
YR MmN DY 1 2 3 4 % & 7 8 910112131413 1617181920
84 & 29 CE EECEECE ECEO® OGS -~ -~-~-==D0bHBEE
84 & 30 € D E D E E D DDDCCDDODDODPODODEE
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ATMOSPHERIC DIFFUSION ESTIMATES

The tables of atmospheric diffusion estimates in this section were generated
using the computer code X0QDOQ. Data are given for 22 distances and 16 compass
points (directions from the site) centered on the Cooper Nuclear Station. Tables
are presented for the ground-level (vent) and elevated (stack) release options
separately, and for the follow1n? time periods: January-March, April-June,

and January-June, 1984, Ground-level estimates are based on the 10-m JFDs

that include a substitution of 100-m wind speed and direction data for missing
10-m wind speeds anc Jirections for the entire period. The 10-m wind data

were lost for January through April due to a faulty sensor and a severed trans-
mission cable.
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Atmospheric Diffusion Estimates :
Ground-Level Releases
January-March 1984

‘0

Note: See explanation on page 8113,
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Atmospheric Diffusion Estimates
Ground-Level Releases
April-June 1984

Note: See explamation on page 8113.
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VENTS QROUND LEVEL RELEASES
2 260 DAY DECAY. UNDEPLETED
CORRECTED FOR OPEN TENRAIN RECINRCULATION
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Atmospheric Diffusion Estimates
Ground-Lavel Releases
January-June 1984

Note: See explanation on page 8113.
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Atmospheric Diffusion Estimates
Elevated Releases
January-March 1984
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Atmospheric Diffusion Estimates
Elevated Releases
April-June 1984
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Atmospheric DiTfusion Estimates
Elevated Releases
January-June 1984
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ATMOSPHERIC DIFFUSION MODEL

Onsite meteorological data for the period January 1, 1984, through June 30,
1984, were used to determine long-term (routine) diffusicn estimates for evalu-
ating normal atmospheric releases from the Cooper Nuclear Station. Atmospheric
dispersion parameters (X/0 vi.ues) were cdetermined for the site boundary dis-
tances from each release point, the standard population distances, and specizl
iocations for nearest residence, cow, and ?arden using the methodology presented
in U.S. NRC Regulatory Guide 1.111 (Ref. 1) and the computer code X(0QDOQ (Ref.
2). Two release modes were analyzed. Releases from the 99-meter free-standing
stack were considered 100 percent elevated, while releases from the reactor
building, turbine-generator building, radwaste building, and augmented radwaste
building vents were considered as a 100-percent ground-level release (one com-
bined snurce term was assumed to apply for these vents).

Winds were obtained from measurements at the 10-meter level (for ground-level
releases) and 100-meter level for elevated releases), and the stability class
was based on the vertical temperature gradient between 100 meters and 10 meters.
In accordance with Regulatory Guide 1.111, calm periods were distributed direc-
tionally in proportion to the directional distribution within a stability class
of the lowest wind speed group. For the calculations, calm periods were assigned
a speed of one-half the threshold wind speed of the wind vane or anemometer,
whichever is higher. For the purposes of these calculations, 100-m wind speed
and direction data were substituted for missing 10-m wind speeds and directions
for the entire period due to low 10-m data recovery. The substituted 10-m

wind speeds were adjusted to the 10-m level by the power law relationship with a
value of the exponent of 0.25 for stability classes A, 8, C, and D are 0.50

for stability classes £, F, and G (Ref. 2).

The Gaussian straight-line trajectory model, which assumes that the air flow
transports and diffuses effluents along a straight line through the entire
region of interest in the airflow direction at the release point, was modified
to account for various modes of effluent releases. In the case of an elevated
release, plume rise due to momentum effects was incorporates into the calcula-
tion. For ground-level releases, building wake effects were considered.

The mathematical equation used in the Gaussian straight-line trajectory model

is:
i Fiik "5"5
(x/Q), = 2.032 exp (Eq. 1)
L 5% Mk Tk o242
and
S, = (9,2 + 0.5 0%/r)% SVT o2k (£q. 2)
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where

=~  jindex identifying downwind direction sector;
- index identifying wina speed class;

= index identifying atmospheric stability class;

Ol »*

= average effluent concentration normaiized by source strength
at the specific downwind distance;

f = joint frequency distribution of wind direction, wind speed
class, and atmospheric stability class;

X = distance from the release point to a receptor;
u = wind speed;

I, = vertical plume spread with a volumetric building wake
correction for a release within the building wake cavity;

a = vertical plume spread without volumetric building wake
correction;

Dz = maximum adjacent building height either up or downwind
of the release point (44.5 m for ground-level releases);

and
he = effective plume heiaght.
Thn term X _, given in Equations 1 and 2 is used for ground-level release

= Q) w‘thin the building wake cavity. For an elevated release, no volumetric
bu?lding wake correction needs to be considered, i.e., X . For all
building wake determinations, the reactor building was cﬁhs‘de‘td to be the
dominating structure in the modification of air flows within the building
comp lex.

Since this model does not directly consider the effects of spatial and temporal
variation in airflow due to terrain, appropriate adjustments were made to

the calculated X/Q values, using the default values of Regulatory Guide 1.111,
Rev. 0 (Ref. 3).
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LIQUID EFFLUENT DOSE CALCULATIONS

Doses to the maximum individual and 0- to 50-mile population resulting from
the release of radioactive material in liquid effluents from Cooper Nuclear
Station were calculated using the LADTAP II computer program. The LADTAP II
program implements the radiological dose models of Regulatory Guide 1.109 for
determining the radiation exposure to man from three principal exposure path-
ways in the aquatic environment: potable water, aquatic foods, and recrea-
tional water use. Doses to both the maximum individual and 0 to 50-mile popu-
lation are calculated as a function or age group and pathway for significant

body organs, and are presented in Tables 1 and 2, respectively, for the first
semiannual period.

Assumptions and data sources used for input to the LADTAP II code are described
in a separate section of this appendix (see page Cl7).

Cl



Table 1.

Doses to Individual at the Site Boundary, Resulting From Exposure to Radioactivity
Discharged in Liquid Effluents, January-June 1984, Cooper Nuclear Station

Dose to Individual, mrem®
Period Total

and Pathway Skin Bone Liver Body Thyroid Kidney Lung GI-LLI
1st Quarter

Drinking Water 1.906-02 3.20E-02 2.40E-02 2.63E-03 1.06E-02 3.55€-03 4.1BE-03

Shoreline 1.826-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03
Totals 1.826-03 2.06E-02 3.36(-02 2.56E-02 4.19e-03 1.22E-02 5.11E-03 5.74E-03
2nd Quarter

Eating Fish 4.886-01 B8.526-01 6.286-01 1.04E-03 2.82E-01 9.37e-02 2.90E-02

Drinking Water 1.436-02 2.23t-02 1.68E-02 3.83t-03 7.45E-03 2.48£-03 1.84E-03

Shoreline 9.756-04 8.356-04 8.356-04 8 35£-04 B8.356-04 8.356-04 B8.356-04 8.35E-04
Totals 9.756-04 5.036-01 8.756-01 6.46E-01 5.71E-03 2.90£-01 9.70E-02 3.17€-02
Totals for lst
and 2nd Quarters 2.80E-03 5.24E-01 9.0G9t-01 6.72E-01 9.90e-03 3.02e-01 1.02E-01 3.74E-02

dcalculated doses ar: based on the following periods of exposures:

Fishing:

from April through November
Drinking water énd shoreline:

from January through December.



)

Table 2. Doses to Population Within a 50-Mile Radius, Resulting From Exposure to Radioactivity

Discharged in Liquid Effiuvents, January-June 1984, Cooper Nuclear Station

Juse to Population, manremd

Period Total
and Pathway Skin Bone Liver Body Thyroid Kidney Lung GI-LLI
Ist Quarter
Drinking WaterP 1.80E-02 2.68E-02 1.48€E-02 1.976-03 8.73E-03 3.03eE-03 2.60E-03
Shoreline 1.796-03 1.53E-03 1.53E-03 1.53E-03 1.53E-03 1.53E-03 1.53E-03 1.53E-03
Totals 1.796-03 1.956-02 2.83E-02 1.63E-02 3.50E-03 1.03tE-02 4.56E-03 4.13E-03
2nd Quarter
Eating Fish 4.906-04 7.93E-04 4.23E-04 2.47E-07 2.60E-04 B8.93E-05 2.05E-05
Drinking WaterD 6.986-03 9.656-03 5.35€-03 1.48E-03 3.1BE-03 1.10E-03 5.83E-04
Shoreline 4.986-04 4.256-04 4.25E-04 4.25E-04 4.25E-04 4.25E-04 4.25E-04 4.25E-04
Swimming 8.33F-07 8.33E-07 8.33te-07 B8.33E-07 8.33E-07 8.33E-07 8.33E-07
Boating 9.70E-06 9.70E-06 9.70E-06 9.70E-06 9.70t-06 9.70E-06 9.70E-06
Totals 4.986-04 7.91E-03 1.09E-02 6.21E-03 1.92E-03 3.88E-03 1.62E-03 1.04E-03
Totals for 1st
and 2nd Quarter 2.29E-03 2.74E-02 3.92E-02 2.25E-02 5.42E-03 1.42e-02 6.18E-03 5.176-03

3calculated doses are based on the following periods of exposures:
Fishing and boating: from April through November

Drinking water and shoreline:

Swimming: from June through September.

from January through December

bExposure 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.



GASEQUS EFFLUENT DOSE CALCULATIONS

Doses to the maximum individual and C- to 50-mile population resulting from

the release of radiocactive material in gaseous effluents from the Cooper Nuciear
Station were calculated using the GASPAR computer program. Four sites were
selected for individual dose calculations: the site boundary, the nearest
residence, the nearest garden and the nearest cow. GASPAR implements the radio-
logical dose models of Regulatory Guide 1.109 for determining the radiation
exposure to man from four principal atmospheric exposure pathways: plume,
ground, inhalation, and ingestion. The ingestion pathways considered were cow
milk, meat, and vegetables. Doses to the maximum indiv.dual and the population
are calculated as a function of age group and pathway for significant body
organs.

Tables ? and 4 present maximum indivicual doses for the first and second guar-
ters; population doses for the same period are given in Tables 5 and 6. Indi-
vidual and population doses for the first semiannual period are contained in
Tables 7 and 8, respectively. In addition, 0- to 50-mile distributions of
gamma and beta air doses are presented in Tables 9, 10, and 11 for the first
and second quarters and for the first semiannual period, respectively.

Because of differences in the amount of valid meteorological data recovered,
dose contributions from the first and second quarters of 1984 cannot be summed
to provide semiannual doses.

Assumptions and data sources used for input to the GASPAR code are described
in a separate section of this appendix (see page Cl7).
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TABLE 3.

COOPER NUCLEAR STATION JANUARY-MARCH. 1984
SPECIAL LOCATION »
0 58 MILES ENE

A

PATHUAY
ADLT
TEEN
CHILD

THF ANT

COOPER NUCLEAR STATION
SPECIAL LOCATION »

Al

PATHUAY
ADULT
TEEN
CHILD

INFANT

T BODY
3. 74€-01
3. 73e-01
3, 726-01

3. 64E-01

2

SITE BOUNDARY

CI-TRACY
3 &3€-01
3 63E-01
3 &2E-O1

3 &1E-O01

O 90 NILES KW

T BODY

1. 34E-01
1. 34€-01
I 33E-01

! 30€E-01

GI-TRACT
1 2%€ -01
1 29€-01
1 29E -01

1 28€ -01

JANUARY -MARCH,
NEAREST RES

BONE LIVER

79€-01 3 79e-01
B89€-01 3 90E-01
236 -01 4 10E-01
F94E-01 4 O1E-O1

1984

BONE L IVER

376-01 1 37€-01
426-01 1 42E-01
S8E -01 1 52E-01
45€-01 1 48E-01

DOSES TO MAXIMUM INDIVIDUAL, JANUARY-MARCH, 1984

KIDNEY THYROID
3 67€-01 3 B6E-O1
3 71€e-01 3 96E-01
3 77e-01 4 25E-01

3 72€ -01 4 89e-01

KIDNEY THYROID
1 J1E-01 1. 46E-01
1 33e-01 1. 53e-01
1 J346E-01 1. 75E-01

1 34E-01 2 26E-01

LUNG
3 67E-01
3 69E-0}
3 71E-01

3 69E-01

LUNG
1 30E-01
1. 31E-01
1. 32E-01

1. 31E-01

SKIN
6 BLE-O1
& B1E-O1
6 BIE-O)

& B1E-01

SKIN
2 40E-01Q
2 40E-01
2 40E-01

2 40E-01
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TABLE 3. DOSES TO MAXIMUM INDIVIDUAL, JANUARY-MARCH, 1984,

COOPER NUCLEAR STATION JANUARY-MARCH., 1984
SPECIAL LOCATION ®# 3 NEAREST COw
AT 2 30 MILES W

PATHUAY 1. BODY Gl-TRACY BONE LIVER
ADULT 6.17e-03 3 94E-03 & 27E-03 & 26E-03
TEEN 6.1%-03 9 95€-03 & 47e-03 & 49€-03

CHILD 6.12€-03 9. 93€-03 7 14€-03 & 87e-03

1HF ANT 5.98E-03 S 91E-03 & 6O0E-03 & 71E-03

COOPER NUCLEAR STATION JANUARY-MARCH, 1984
SPECIAL LOCATION # 4 NEAREST GARDEN
A7 1 00 MILES W

PATHJAY T BODY GI-TRACT BONE LIVER
ADULT 4.926-02 4. 75E-02 S GOE-02 4 99E-02
TEEN 4.91E-02 4 79%-02 9 16E-02 9 1&E-02
CHILD 4,896-02 4 74E-02 5 4BE-02 3 47E-02

INFANT 4.27€-02 4 77€-04 95 26E-02 9 3J4E-02

KIDNEY
& 03E-03
& 11E-03
& 23E-03

& 14E-03

KIDNEY

4 B2E-02
4 BBE-02
4 97e-02

4 90€E-02

THYROID
7 13E-03
7. 39E-03
9 02€E-03

1 23E-02

THYROID
9 46E-O02
9. 73€E-02
& &3E-O02
8 &7E-02

S

e o o o

(Cont.)

LUNG

. 01E-03

O03E-03
09E-03

. 0%E-03

LUNG

. BOE-02

. B3E-02

B&E-02
83E-02

. C9E-02

. O9E-02

09€-02

B3%-02
85E-02

. B9%E-02
. 8% -02
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TABLE 4.

COOPER NUCLEAR STATION APRIL-JUNE. 1984
SPECIAL LOCATION w

Al

PATHUAY

TEeM
CHILD

INFANT

0 70 MILES

T. BODY

1. 98E-01
i 98€E-01
2, COE-01
). 93E-.

SITE BOUNDARY

"

G1-TRACT

96E-01
F6E -01
95& -01

F4E -01

BONE
2 02E-01
2 03%-01
2 1% -01

2 O1E-O1

COOPER NUCLEAR STATION APRIL-JUNE. 1984
SPECIAL LOCATION @ 2 NEAREST RES
0 90 MILESIHM

PATHUAY
ADULT
TEEN
CHILD

THF ANT

T. BODY

9. 63E-02
9. 63€-02
9,72e-02

9. 91E-02

GI-TRACT
9 S3e-02
9 3%3e-02
9 S0E-02

9 43¢ -02

BONE
9 83%E-02
1 00E-01
1 0Se-01

9 78E-02

LIVER

1 97e-01
1 99e-O0
2 03e-01

2 02E-01!

L IVER
9 99€-02
9 &9E-02
9 B7E-02

9 85E-02

KIDNEY
99E -0
96E-01
98E-01

98E-01

KIDNEY
9 JE-02
9 S6E-02
9 63E-02

9 &4E-O2

DOSES TO MAXIMUM INDIVIDUAL, APRIL-JUNE, 1984

THYROID
3 03e-01
3 46E-01
4 79E-01

7 91E-01

THYROID
1 61E-01
1 87e-01
2 70E-01
4 63E-01

LUNG

97€-0)
R7E-01
97E-01

97e-01

LUNG
9 93%5E-02
9. 97e-02
9 98E-02

9 S7e-02

SKIN
3 &7E-01
3. 67E-01
3 67E-01

3 67E-01

1. 76E-01
1. 76E-01
1 76E-01

1. 76E-01
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TABLE 6. DOSES TO POPULATION WITHIN SO MILES, APRIL-JUNE, 1984

COOPER NUCLEAR STATION APRIL-JUNE., 1984
ALARA ANNUAL INTEGRATED POPULATION DOSE SUMMARY (MANREM)

PATHUAY T. BODY GI-TRACY BONE LIVER KIDNEY THYROID LUNG SKIN
eLorE 1 8 99-02 | 8 99E-03 1 8 99€-03 | o ovi03 | B W03 1 B 903 1 9 11E-03 1 1.0NE-02 |
seor Ve o6 1 4 87600 | 4 876-08 | 4.876-04 | A B76-04 1 4 676-08 | 4 G7E-04 1 3 72E-04 1
o1 5 2008 | & S1E-06 | 3 4308 ) T ot0s + @ 47608 1 1 39E-03 1 7 426-05 | © 00E-01 |
VEGET 1 2 2;2383'?’J'Q;é'o4':‘;'qéé-éi'T'S'aSéiBé'1'{'5§E262'7'}°58é365’7°§"$;£18;"I'SfSSEIEE'T
Cow MILK | 1 64E-04 | 2 B6E- 3 T etecoe s 3 iee-0n 1 1 8EE-0e | § 99E-02 | 2 WAE-03 | 0.006-01 |
ent VA 7ie-0n 1 3 S1E-05 | 2 076-05 | 1.936-03 1| 7 34E-06 14 43608 1 1 79€-06 1 0. 00E-01 |
“TOTALs 1 9 936-03 | 9 70€-03 i o&é'éé':’l'oééiéé'I 3 e1E 03 1 4 4902 1 9 726-03 | 1 9%€-02 |
- mym  mm————f -1= e - —— i mar = - e et e e ey e et
- ’
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TOOPER NUCLEAR STATION JANUARY - JUNE .

SPECIAL LOCATION »

A

PATHUIAY
ADULT
TEEN
CHILD

INFANT

COOPER NUCLEAR STATION

¥. 50DY

4 33%E-01
4.34E-01
4.94€-01

4.42e-01

TABLE 7.

SITE BOUNDARY
0 70 MILES W

GI-+RACY
4 41E-O1
4 1 E-On
4 40E-01

4 386 -0

JARNUARY - JUNE .

BONE
4 64E-0)
4 776-01
S QRE-01

4 BIE-O1

SPECIAL LOCATION ® 2 NEAREST RES
0 90 MILESIW

AL

PATHUAY

TEen

CHILD

IRFANT

T BODY

2.34€-01
2.33€-01
2.33€-01

2.27€-01

GI-TRACTY
2 26€E-01
@ 256 -01

2 25€-01

n

<4E -01

BONE
39e-01

1LE-O01

N VNN

72€-01

n

48€E -0

1984

1984

LIVER

4 &0E-O1
4 73e-01
4 98E-01

4 88E-01

LIVER
2 36E-01
2 44E-01
2 5B8E-01

2 S2E-01

KIDNEY
4 46E-01
4 S1E-01
4 3BE-01

4 53e-01

KIDNEY
2 28E-01
2 31E-01
2 36E-01

2 33E-01

DOSES TO MAXIMUM INDIVIDUAL, JANUARY-JUNE, 1984

THYROID
3 47E-01
3 88E-01
7 20E-01
1 02E+00

THYROID
3 03e-01
3 34e-01
4 J1E-01

& S7€E-01

LUNG
4 43E-O01
4 4BE-01
4 S0e-01

4 48E-01

LUNG
2 28E-01
2 29e-01
2 J0E-01

2 29e-01

SKIN
8 22e-01
8. 22e-01
8 22e-01
8 22e-01

4 1BE-O1
4 18E-O01
4 18E-01

4 1BE-O1
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COOPER NUCLEAR STATION JANUARY-JUNE.
SPECIAL LOCATION # 3 NEAREST COW

Al

PATHLIAY

TEeN

CHILD

INFANT

COOPER NUCLEAR STATION JANUARY - JUNE.

TABLE 7.

2 30 MILES W

T BODY

1 S2E-02
i 9QE-02

1. 49€-02

GI-TRACY
1. 49€-02
1 49E-02
1 4BE-O2

1 48E-02

BOHE

93E-02
99E-02
7E-02

&O0E-02

SPECIAL LOCATION ® 4 NEAREST GARDEN
1 00 MILES W

A

PATHWAY

TEEN

CHILD

TRF ANT

1 13e-01
i 13E-01
1 13e-01

1 10E-01

GI-TRACT
1 10 -0
1 10E-01
1 10E-O1

1 09€E-01

BUNE

15€-01
18E-01
28E-01

1S9E-01

1984

1984

LIVER
1 394E-0O2
1 58E-02
1 63E-02

1 62E-02

LIVER

1 14E-01
1 17E-01
1 22E-01

1 20E-01

KIDNEY

1. S30e-02
1. 32€E-02
1. S4E-02

1 S2E-02

KIDNEY
1. 1IE-O1
1. 12E-01
1. 14E-01

1. 13e-01

DOSES TO MAXIMUM INDIVIDUAL, JANUARY-JUNE, 1984, (Cont.)

THYRO "0
2 00E-02
2 20E-02
2 82E-02
4 25€e-02

THYROID
1 42€-01
1. 93E-01
1. 95e-01

2 87F-01

LUNG

S0E-02

. 91E-02
. S1E-02

. 91E-02

LUNG
11E-01
11E-01

12E-01

. 11E-01

2. 69E-02
2 &9e-C2
2. 49E-02

2 &69E-02

2 03E-01
2 03E-Gi
2 03e-01
2. 03E-01
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DOSE CALCULATION MODELS

To evaluate the radiological consequences of the routine release of liquid and
gaseous effluents from the Cooper Nuclear Station, two computer codes were
used: LADTAP Il for liquid doses and GASPAR for gaseous doses (Ref. 1 and
2). Both of these computer codes implemented the dose calculational method-
ologies of U.S. NRC Regulatory Guide 1.109, Revision 1 (Ref. 1).

Source terms for each quarter and for the semiannual period are combined with
station-specific demographic data and either hydrological dilution factors,

for liquid dose calculations, or atmospheric diffusion estimates, for gaseous
dose calculations.

For 1iquid dose calculations, the hydrological dilution factors used for input
to LACTAP 11, as well as other input parameters, are listed in Table 12. Other

inputs not specifically listed in this table are taken from Regulatory Guide
1.109, Revision 1.

For gaseous dose calcuiations, atmospheric diffusion estimates are obtained
from the reduction and processing of onsite meteorological data, as described

in Appendix 8, Additional input to GASPAR includes the following station-
supplied data:

0 0- to 50-mile population distribution

0 0- to 50-mile meat, milk, and vegetable productior distritutions
0 Absolute humidity at the Cooper Nuclear Station (14.61 g/m3)

0 The fraction of the year that vegetables are grown (0.5)

0 The fraction of the daily feed intake derived from pasture for milk
and meat animals (0.5).

Other values used for input to GASPAR are default values from Regulatory Guide
1.109, Rev, 1.
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fable 12. Values of Parameters Used to Make Dose Estimates Resulting from Liquid Discharges
Jonuary - June 1984, Cooper Nuclear Station

Values Assigned

Parameter Individual Population Reference Source
Cooling flow rate® (c*s) 848; 1023 848; 1023 Station data
Dilution facter 1 53.93; 104.07 Station data
Holding time: " -

Fish 24 hr 168 hr",

Drinking water 12 hE 22.4 brb

Shoreline exposure 0 hr. . 22.4 hry

Swimming 0 hrc 22.4 hrb

Boating 0 hr 22.4 hr
a

First and second quarters for 1984, respectively.
2Based on an average Missouri River water flow of 5.5 ft/sec, 84 miles down the river.
Values from Regulaiory Guide 1.109, Revision 1.



Referances

1.

U.S. Nuclear Requlatory Commission, NUREG-0597, "User's Guide to GASPAR
Code," June 1980.

U.S. Nuclear Regulatcry Commission, NUREG/CR-1276, “User's Manual for
LADTAP II: A Computer Code for Calculating Radiation Exposure to Man from
Routine Release of Nuclear Reactor Liquid Effluents," 1980.

U.S. Nuclear Regulatory Commission, Regulatory Guide 1.109, "Calculation
of Annual Doses to Man from Routine Release of Reactor Effluents for the

Purpose of Evaluating Compliance with 10 CFR 50, Appendix I," Revision 1,
1977.
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ISOPLETH FIGURES

The average atmospheric diffusion estimate isopleths presented in this section
were generated from output of the computer code X0QDOQ. These figures present
relative concentrations for undepleted and undecayed atmospheric releases.
Isopleth fields are presented for both a 0- to S5-mile area and a 0- to 50-mile
area centered on the Cooper Nuclear Station. The periods covered by the iso-
pleths are January through March, April through June, and January through June
1984, Separate figures are given for the ground-level (vent) and elevatec
(stack) release points. Atmospheric diffusion estimates for ground-level
releac:s are based on the 10-m JFDs, which include a substitution of 100-m
i~ speed and direction data for missing 10-m wind speeds and directions for
the entire period. The isopleths of gamma radiation dose were generated from
output of the GASPAR computer code. The isopleths are for a combined ground-
level (vent) and elevated (stack) release, and cover the same area and time
periods given for the atmospheric diffusion estimates. These figures are pre-
sented for purposes of displaying general data trends only. Oue to the inac-
curacies introduced by smoothing of the gridded data fields by the plotting
routines, these plots should not be used to extract absolute values of the
parameters for given distances and directions. Exact values of these parameters
can be obtained from the tables of atmospheric diffusion estimates provided in
Appendix B and doses provided in Appendix C.
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Figure 15. Gamma Air Dose Xsoplethst 0-5 Miles,
January-March 1984 (millirad)
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October 1, 1984

) E_@E UM[E{

Mr. John T. Collins ¢
Regional Administrator t OCT - 9 1984
U. S. Nuclear Regulatory Commission [

Region IV

611 Ryan Plaza Drive
Suite 1000

Arlington, Texas 76011

Subject: Semi-Annual Operating Report - Radioactive Effluents
Cooper Nuclear Stcation
January 1, 1984 through June 30, 1984
NRC Docket No. 50-293, DPR~46

Dear Mr. Collins:

In accordance with Paragraph 5.4.1.b of the Cooper Nuclear Sta.ion
Environmental Technical Specifications, the Nebraska Public Power
District submits the Cooper Nuclear Station Semi-Annual Operating
Report - Radioactive Effluents for the period January 1, 1984
through June 30, 1984,

In accordance with Reg Guide 10.1, Revision 4, we are enclosing one
signed original of the report for your use and one copy to the Document
Control desk.

Should you have any questions or comments regarding this report, please
contact my office.

Sincerely,

%‘“iw
Jay M. Pilant

Technical Staff Manager
Nuclear Power Group

WRL/cl ’//’
Enclosure v

cc:  Document Control Desk w/l copy i;
U.S. Nuclear Regulatory Commission i
Washington, DC 20555



