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INTRODUCTION

a
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
dDd waste disposal 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.
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EFFLUENT AND: WASTE DISPOSAL (January through June 1984)

a. .

Cooper Nuclear Station effluent and waste disposal data ace presented below*

in the format prescribed by Regulatory Guide 1,21.

.

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):

Os (2.5Eys + 1.25Egs) + Qv (7.3Eyv + 77Epv) 5 0.16

when averaged over a calendar quarter.

y- gama
S-beta
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; Egs and Egv are the average beta energies from stack
and vent effluents,

b.&c. Iodines and particulates with half-lives of greater than 8 days.
The release rates of I-131 and particulates .>ith half-lives
greater than 8 days released to the environs as part of airborne
effluents shall not exceed:

Os + Qv s 0.08
7.7E-06 2.lE-06
when averaged over a calendar quarter.

Where Qs and Ov are the quarterly release rates in curies per
second of'I-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 cuarter release rate of radioactive liquid |-

effluents (excluding tritium and noble gases): 25 curies. |

Al
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Maximum activity of discharged liquid radwast'e tank (sample '

tankonly): 10 curier,
,

. 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. |
.

2. Maximum Permissible Concentrations '(MPC) I

|
No MPC values are required specifically in Cooper Nuclear Station Environ-
mental Technical 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 relense rate does not
exceed 10 CFR Part 20 for unrestricted areas.

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

d. Liquid Effluents
.

The maximum permissible concentrations (MPC) used to calculate.
permissible liquid release rates are from 10 CFR 20 Appendix

~

B, Table II, Column 2, and applicable notes to Appendix B.o

3. Average Energy

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

1st Quarter 2nd quarter

~E s = 0.22 Mev/ disintegration $s = 0.24 Mev/ disintegration
Eys = 0.18 Mev/ disintegration Eys = 0.20 Mev/ disintegration
E v(Rx) = 0.41 Mev/ disintegration @v(Rx) = 0.45 Mev/ disintegration
Eyv(Rx) = 0.78 Mev/ disintegration Eyv(Rx) = 0.83 Mev/ disintegration

(TG) = 0.38 Mev/ disintegration @v(TG)=0.41Mev/ disintegration
v(TG) = 0.75 Mev/ disintegration Eyv(TG) = 0.80 Mev/ disintegration
v(ARW) = 0.47 Mev/ disintegration @v(ARW)=0.50Mev/ disintegration
v(ARW) = 0.81 Mev/ disintegration Eyv(ARW) = 0.84 Mev/ disintegration

.
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4. Meesurements and Approximations of Total Radioactivity I

' The methods used to measure or approximate the total radioactivity in
effluents and to 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 radioactivity monitoring by a gaseous channel detector
in the release pathway.

b. Iodines

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.

c. Particulates

Particulate filters provide continuous sample collection. These
filters are analyzed for radioactivity and radionuclide composi-
tion in the laboratory by a GeLi detector gamma spectrometer.
Continuous gross radioactivity monitoring the particulate filter
is also provided by a NaI 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 GeLi detector
gamma spectrometer. Each batch is also analyzed for gross radio-
activity by both gross beta and gamma. In addition, each batch
is monitored for gross radioactivity by a Na1 detector in-line
with the release pathway.

5. Batch Releases

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

a. Liquid

1. Number of batch releases: 88
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 E+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

|
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b.- Gaseous

.l. Number of batch releases: None. *

2. Total time period for batch relea'ses: N/A
3. Maximum time period for a batch release: N/A

*

4. Average time period for batch releases: N/A
5. Minimum-time period for batch release: N/A

6. Abnormal Release

a. Liquid

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

b. Gaseous
i

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

i
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Table 1A. Effluent and Waste Disposal Semiannual Report
. Gaseous Effluents - Summation of All Releases i

,

Est. Total,

Unit 1st/Ouarter 2nd/Ouarter Error %

Fission & activiation gases

1. Total release Ci 3.78 E+02 3.73 E+02 2.0 E+01
2. Average release rate

for period gCi/sec 4.81 E+01 4.75 E+01
3. Percent of Technical

Specification limit % * *

Iodines

2. Average release rate
_ s 2.40 E-03 3,0 E+011. Total Iodine-131 Ci < 1.41 E-03

for period yC1/sec s 1.80 E-04 5 3.05 E-04
3. Percent of Technical

Specification 1imit % ** **

Particulates

1. Particulates with
hal f-l ives 8
days Ci s 1.62 E-03 5 9.23 E-04 5.0 E+01

,

2. Average release rate
for period pCi/sec 5 2.06 E-04 5 1.17 E-04

3. Percent of Technical,

Specification limit % ** **

4. Gross alpha radio-
activity Ci s 3.01 E-06 s 3.55 E-06

Tritium

1. Total release Ci 9.07 E-01 1.53 E+u0 3.0 E+01
2.. Average release rate

for period uCi/sec 1.15 E-01 1.95 E-01
3. Percent of Technical

Specification lirait % * *

*The noble gases and tritium are combined in the Technical Specification
discharge limit. The first quarter releases were 8.22 E-01% of the allowable
limit, while the second quarter releases were 5.57 E-01% of the allowable limit.

,

**The Iodine-131 and particulates with half-lives longer than 8 days are
combined into one Technical Specification. 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 Unit 1st Quarter 2nd Quarter

Fission gases:

Krypton-85 Ci 2.64 E+00 1.80 E+00
Krypton-85m Ci 6.70 E+01 1.24 E+02
Krypton-87 C1 1.70 E-02 4.00 E-02
Krypton-88 Ci 1.70 E+01 4.79 E+07.
Xenon-133 Ci 2.02 E+01 2.66 E+01
Xenon-135 Ci --- ---

Xenon-135m Ci --- ---

Xenon-138 Ci --- ---

Krypton-89 Ci --- ---

Krypton-83m Ci 2.18 E-01 4.40 E-01
Xenon-137 Ci --- ---

Xenon-133m Ci 7.18 E-04 1.03 E-03
Xenon-131m Ci 6.81 E-01 8.30 E-01

Total for period Ci 1.08 E+02 2.02 E+02

Iodines:
^

Iodine-131 Ci 1.09 E-03 1.43 E-03 .

Iodine-133 Ci 7.79 E-03 2.37 E-03
Iodine-135 Ci 1.06 E-02 2.17 E-03

.

Total for period C1 1.95 E-02 6.47 E-03

Particulates:

Strontium-89 Ci 2.53 E-07 9.39 E-06
Strontium-90 Ci 1.14 E-07 1.05 E-06
Cesium-134 Ci 5 5.27 E-07 s8.55 E-07

. Cesium-137 Ci s 8.08 E-07 s 1.92 E-06
Barium-lanthanum-140 Ci s 4.75 E-05 s 1.54 E-04
Iodine-131 Ci s 1.29 E-06 5 4.56 E-06
Cobalt-58 Ci 6.51 E-07*

---

Cobalt-60 Ci 1.88 E-06 3.22 E-06
Manganese-54 C1 2.81 E-07 9.77 E-06
Chromium -51 Ci 1.08 E-06---

Total for period Ci s5.27 E-05 s 1.78 E-04
.

*

*No batch discharges were made. .

1
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Table IC. Effluent and Waste Disposal Semiannual Report
Gaseous Effluents - Building Vent Releases

,

Nuclides Released Unit 1st Quarter 2nd Quarter
,,

Fission qases:

Krypton-85 C1 1.74 E-02 3.86 E-03
Krypton-85m Ci 1.72 E+01 1.03 E+01
Krypton-87 Ci 3.81 E+01 2.61 E+01
Krypton-88 Ci 5.28 E+01 3.33 E+01
Xenon-133 Ci 2.55 E+01 1.10 E+01
Xenon-135 Ci 6.88 E+01 3.84 E+01
Xenon-135m Ci 8.60 E+00 6.82 E+00
Xenon-138 Ci 4.58 E+01 3.64 E+01
Krypton-89 Ci 1.19 E+00 6.30 E-01
Krypton-83m Ci 8.36 E+00 5.49 E+00
Xenon-137 Ci 3.00 E+00 1.75 E+00
Xenon-133m Ci 9.95 C-01 4.60 E-01
Xenon-131m Ci 4.55 E-02 2.00 E-02'

Total for period Ci 2.70 E+02 1.71 E+02

Iodines:

Iodine-131 Ci s 3.22 E-04 s 9.56 E-04
Iodine-133 Ci s 1.86 E-03 6 1.95 E-03

*
Iodine-135 Ci 19.20 E-03 54.33 E-03

.
Total for period Ci 5 1.14 E-02 5 7.30 E-03

Particulates:

Strontium-89 Ci 1.16 E-05 9.90 E-06
Strontium-90 Ci 6.33 E-06 4.53 E-06
Cesium-134 Ci s 3.34 E-05 s4.12 E-05
Cesium-137 Ci 5 8.98 E-04 55.04 E-05
Barium-lanthanum-140 Ci 5 3.21 E-04 63.26 E-04
Iodine-131 Ci 5 5.72 E-05 67.69 E-05
Cobalt-58 Ci --- ---

Cobalt-60 Ci 2.32 E-04 2.18 E-04
Mangancse-54 Ci 5.70 E-07
Chromium-54 Cl 8.76 E-06 1.81 E-05

Total for period Ci s1.57 E-03 67.45 E-04

.

o
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Table 2A. Effluent and Waste Disposal -Semiannual Report
Liquid Effluents --Summation of All Releases

.

Est. Total
~Unit 1st Quarter 2nd Quarter Error %

Fission & activation products

1. Total release (not includ-
ing tritium, gases, alpha) Ci $1.60 E+00 $1.14 E+00 2.0 E+01

2. Average diluted concentra-
tion during period uCi/ml $1.19 E-07 s4.85 E-08

3. Percent of applicable
limit % 6.40 E+00 4.56 E+00

Tritium

1. Total release Ci s2.40 E+00 $1.91 E+01 2.0 E+01
2. Average diluted concen-

tration during period uCi/ml 51.79 E-07 s8.27 E-08
3. Percent of applicable

limit % 5.97 E-03 2.76 E-03

Dissolved and entrained gases

1. Total release Ci 58.61 E-03 s1.12 E-02 5.0 E+01
2. Average diluted concen-

tration during period uCi/mi s 6.43 E-10 s4.85 E-10 -

3. Percent of applicable
limit % NA NA

.

Gross aloha radioactivity

1. Total release Ci 5 1.42 E-03 62.23 E-02 5.0 E+01

Volume of waste released
(prior to dilution) liters 2.38 E+06 3.41 E+06 1.0 E+01

* Volume of dilution water
used during period liters 1.34 E+10 2.31 E+10 1.0 E+01

,

NA = None applicable

.
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Table 28. Effluent and' Waste Disposal Semiannual Report ,

|Liquid Effluents..

Continuous Mode * Batch Mode.

Nuclides Released Unit 1st Quarter 2nd Quarter

Strontium-89 Ci 7.59 E-03 1.09 E-02
Strontium-90 Ci 2.52 E-04 5.90 E-04
Cesium-134 Ci 4.67 E-01 5 3.79 E-01

4.03 E-03Cesium-136 Ci ---

Cesium-137 Ci 5.71 E-01 $5.01 E-01
Iodine-131 Ci 55.71 E-03 51.01 E-02
Cobalt-58 Ci s 1.75-E-02 56.22 E-03
Cobalt-60 Ci s2.84 E-01 s 9.63 E-02
Iron-59 Ci s 2.71 E-03 51.97 E-03

s. 62 E-034.Zinc-65 Ci 57.79 E-03
Manganese-54 Ci s4.97 E-02 s1.21 E-02
Chromium-51 Ci < 1.18 E-01 53.25 E-02
Zirconium-niobium-95 Ci 26.70E-03 s4.93 E-03
Molybdenum-99 Ci s1.01 E-02 s1.21 E-02
Technetium-99m Ci s6.44 E-03 $3.50 E-03
Barium-lanthanum-140 Ci' (7.42 E-03 51.04 E-02
Cerium-141 Ci s5.55 E-03 56.36 E-03
Silver-110m Ci '52.72 E-03 s4.23 E-03
Sodium-24 Ci 7.48 E-03 s1.48 E-03
Unidentified Ci 52.48 E-02 53.17 E-02
Neptunium-239 Ci 1.07 E-03,

Total for period .

. above C1 1.60 E+00 1.12 E+00

Xenon-133 Ci s5.00 E-03 57.44 E-03
Xenon-135 Ci 53.61 E-03 5 3.72 E-03

*No continuous mode discharges made.

.

m
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Table 3. Effluent and Waste Disposal Semiannual Report
Solid Waste and Irradiated Fuel Shipments

' 'Period January 1, 1984, to June 30, 1984

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (not irradiated fuel)-
- '

6-Month Est. Total
1. Type of waste Unit- Period Error %

3a. Spent resins, filter sludges, m 6.71 E+01 15
evaporator bottoms, etc. Ci 8.16 E+01

3b. Dry compressible waste, m 3.43 E+01 25
contaminated equipment, etc. Ci 1.10 E-03

3c. Irradiated components, m None
control rods, etc. Ci

3d. Other m None'

Ci

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

a. Chromium-51 5.27 E-01
Cabalt-60 3.81 E+01
Cobalt-58 1.04 E+00
Manganese-54 3.79 E+00
Zinc-65 8.43 E-01 -

.

Silver-110m 2.89 E-01
Iodine-131 8.77 E-01

*

Cesium-137 2.59 E+01
Cesium-134 2.18 E+01
Barium-lanthanum-140 1.08 E+00
Carbon-14 6.26 E-04:

Technetium-99 5.17 E-05
Iodine-129 1.30 E-03<

Plutonium-241 2.07 E-01
Curium-242 7.77 E-03
Transuranics 1.67 E-02
Tritium-3 3.69 E-02
Nickel-63 7.61 E-01
Strontium-90 4.66 E+00
Cerium-41 3.98 E-02

,

.

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

'(Continued)
.

.

i

b. Cobalt-60 4.82 E+01
Manganese-54 1.04 E+00
Cesium-137 2.03 E-01
Cesium-134 1.72 E-01
Iron-55 4.32 E+01
Technetium-99 2.32 E-05

L Iodine-129 1.04 E-04
Plutonium-241 5.37 E-04
Curium-242 3.09 E-05
Transuranics 3.61 E-05
Tritium-3 2.69 E-04
Nickel-63 7.09 E+00
Strontium-90 4.15 E-05
Antimony-125 4.28 E-01

.

3. Solid waste disposition
~ Number of Shipments Mode of Transcortation Destination

24 Exclusive Use Beatty, Nevada

B. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transoortation Destination

None --- ---

.

O
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METEOROLOGICAL DATA SUMMARIES

7 Me'teorological data collected onsite for the' period January l', 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 1 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 the measure-
ment level for the new system. Table 1 provides of list 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 wino speeos ano directions for the entire period. The
substituted 100-meter wind speeds were adjusted to the 10-meter level according

.
to the standard power law adjustment employed by the Nuclear Regulatory Commission
(see Reference 2 under Atmospheric Diffusion Model, p. 8152). Data losses for!

'

i 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 thei

i occurrences below 12.5 miles per hour. The maximum hourly average wind speed
was 51 miles per hour on January 29.

!
L Temperature: The mean hourly average temperature for the first quarter was

-1.00C with an average daily maximum of 3.00C and an average daily mi.nimum of'

-4.40C. The maximum temperature was 18.3oC on February 22, and the minimum ,

was -23.30C 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 total precipitation was 0.20

inches on January 4. It is likely that these summarized precipitation totals,

j are somewhat less than actual amounts received at the site due to periods of
i' 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,

i drawing conclusions about the representativeness of the recovered precipitation
data for the site.4

|
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Table 1

Cooper Nuclear Station Meteorological Parameters ..

for the Old and New Systems
'

Old System New System * -

January-April 1984 May-June 1984

. 318-foot wind speed (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 (OC)

35-foot temperature (0F) 10-metertemperature-(oC)

318 ft-155 ft delta T(CF) 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 delta T, and 10-meter dew point tem-
perature, which have no corresponding parameter from the old system.

,

.

|
? .

!

B2 j

|
.



..

t

Table 2. Meteorological Data Recovery

n
- u

Data Recovery (% of total observations)-
.

January- April- January-
March June June
1984 1984 1984

100-m wind speed 98 92 95

100-m wind direction 98 95 96

10-m wind speed 27 61 44

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 86

10-m JFD* 87** 86** 87**

Joint occurrence of wind speed and direction measured at the height indicated*

and atmcspheric stability (based on 100m-10m delta T).

; ** Data recovery for the 10-m JF0 includes substitution of 100-m wind speed
and wind direction for missing 10-m data for the entire period.

.
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' Atmospheric Stability: Atmospheric stability is determined through the classi-
fication of differential temperature data between the 100-meter and 10-meter a
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 speeds and directions for the entire'

period in preparing the 10-m JFD,-as. described for the first quarter data.;

Data losses for other parameters were due mainly to-inking and/or timing problems1

for the old system in April, and to tape drive problems for the new system in
May and June. .

l
Wind: Predominant wind directions at the 10-meter' level were from the southeast-
through south sectors (a total of 33 percent) and from the northwest through
north (24 percent). The quarterly mean wind speed was 8.6 miles per hour with

i 46 percent of the observations having wind speeds'of less than 7.5 miles per-
hour. The maximum hourly average wind speed w n 27.5 miles per hour on June 7.

;' The predominant wind directions at the 100-meter level were also from the south-
i east through south (a total' of 33 percent) and northwest through north (a total
| of 23 percent). The quarterly 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.
1

j Temperature: -The mean hourly average temperature for the quarter was' 16.30C, .

j with an average daily maximum of 20.20C and an average daily minimum of 11.90C.
1 The maximum temperature was'31.60C on June 25, and the minimum was 0.80C on
i 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
3

i precipitation total was 0.90 inches on May 22. Refer to the discussion of
! first quarter precipitation for consnents on data recovery.
4

Atmospheric Stability: Ouring the quarter, unstable conditions (Classes A ,

through C) occurred approximately 10 percent of the time, neutral conditions
i(Class D) approximately 57 percent of the time, and stable conditions (Classes

E through G) approximately 33 percent of the time (based on the JF0 of 100-meter L

wind and delta T (100m-10m) stability data)..

i
' First Semiannual Period (January through June 1984)i

i .

| Data Recovery: Data recovery statistics are provioed in Table 2 for pertinent
i meteorological parameters. Due to large losses of 10-m wind data during the
! -period, 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.'

Temperature: The mean hourly average temperature for the semiannual period
was 7.30C, with an average daily maximum of 11.6oC, 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 January 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 0) 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 aresented 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.

o 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).

o 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 first quarter for this parameter.

o Precipitation.

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

.

O

e

.

|

,

W

86

- - . -- . - . . _--



-
.

. .

W

.

,

. > -
._

10-Meter Ambient Temperature
,s

.

. J and
' 10-Meter Dew Point Temperature

,

' Note: ' 10-Meter Dew Point Temperature was measured only during May and June
1984.
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NPPD-COOPER STATION 100-M WINO DIRECTION PERSISTENCE .JAN-MAR 1984

PROGRAM: WINPER
VERSION: 2P

HOURLY WINO ROSES 1 PERCENT)

WIND DIRECTION

HR. OF DAY N NNE NE ENE E ESE SE SSE 8 SSW SW W6W W 6MW NW NNW CALM TOTAL
1 10.3 4. 6 5. 7 4. 6 5. 7 3. 4 8. 0 2. 3 5. 7 6. 9 6. 9 6. 9 4. 6 3. 4 11.5 9. 2 0. 0 100.
2 9. 2 3. 4 9. 2 0. 0 4. 6 S. 7 9. 2 1.1 5. 7 3. 4 10.3 4. 6 6. 9 4. 6 12.6 9. 2 0. 0 100.
3 6. 9 4. 6 6. 9 1.1 3. 4 6. 9 10.3 2. 3 2. 3 3. 4 11.5 3. 4 6. 9 3. 4 13.8 12.6 0. 0 100.
4 S. 0 3. 4 5. 7 2. 3 5. 7 4. 5 9.1 2. 3 3. 4 5. 7 6. 8 6. 8 S. O 3. 4 14.8 10.2 0. 0 100.
5 S. 0 S. 7 5. 7 5. 7 0. 0 S. 7 S. 0 2. 3 6. 8 2. 3 6. 8 10.2 3. 4 3. 4 13.6 12.5 0. 0 100.
6 11.4 4. 5 3. 4 S. 7 1. 1 S. 7 6. 8 5. 7 57 1. 1 6. 8 8. 0 4. 5 3. 4 13.6 12.5 0. 0 100.
7 11.4 2. 3 5. 7 2. 3 2. 3 S. 0 4. 3 6. 8 5. 7 3. 4 3. 4 10.2 3. 4 2. 3 12.5 15.9 0. 0 100.
8 13.6 2. 3 6. 8 1.1 2. 3 5. 7 8. 0 5. 7 4. 5 5. 7 3. 4 6. 8 4. 5 2. 3 15.9 11.4 0. 0 100.
9 13.6 3. 4 3. 4 4. 5 4. 5 3. 4 S. 0 5. 7 2. 3 3. 4 S. 0 3. 4 6. 8 4. 5 14.8 10.2 0. 0 100.

10 9. 0 3. 4 2. 2 6. 7 2. 2 6. 7 6. 7 4. 5 4. 3 3. 4 4. 5 9. 0 4. 5 0. 0 18.0 14.6 0. 0 100.
11 13.3 3. 3 0. 0 3. 3 6. 7 4. 4 7. 8 4. 4 5. 6 2. 2 6. 7 S. 6 3. 3 4. 4 15.6 13.3 0. 0 100.

,

12 14.4 4. 4 1.1 2. 2 2. 2 6. 7 6. 7 6. 7 6. 7 3. 3 4. 4 3. 3 5. 6 4. 4 16.7 11.1 0. 0 100.'

13 13.2 4. 4 1.1 3. 3 1.1 6. 6 7. 7 2. 2 6. 6 S. 8 3. 3 3. 3 4. 4 7. 7 16.5 9. 9 0. 0 100.
an
na 14 e. 9 4. 4 1.1 2. 2 4. 4 3. 3 6. 7 4. 4 7. 8 5. 6 2. 2 S. 6 6. 7 S. 9 15.6 12.2- 0. 0 100.
'4 15 7. 8 2. 2 6. 7 0. 0 4. 4 4. 7 6. 7 1.1 7. 8 4. 4 4. 4 6. 7 5. 6 5. 6 14.4 15.6 0. 0 100,

16 9. 0 2. 2 3. 4 4. 5 4. 5 6. 7 6. 7 1. 1 6. 7 4. 3 3. 4 6. 7 S. 6 S. 6 18.0 11.2 0. 0 100.
17 10.1 3. 4 3. 4 4. 5 2. 2 12.4 4. 5 2. 2 4. 5 6. 7 2. 2 6. 7 3. 4 4. 5 14.6 14.6 0. 0 100.
18 10.0 3. 3 5. 6 3. 6 3. 3 11.1 5. 6 4. 4 3. 3 4. 4 4. 4 S. 6 2. 2 3. 3 15.6 12.2 0. 0 100.
19 11. 1 2. 2 7. 8 2. 2 3. 3 10.0 3. 6 4. 4 4. 4 4. 4 3. 3 7. 8 4. 4 0. 0 11.1 16.7 1.1 100.
20 7. e 6. 7 3. 3 2. 2 4. 4 7. 8 6. 7 4. 4 3. 3 3. 3 6. 7 7. 8 3. 3 2. 2 S. 9 20.0 1.1 100.
21 12.2 3. 3 5. 6 2. 2 4. 4 3. 6 S. 9 3. 3 33 5. 6 8. 9 4. 4 3. 3 . 3. 3 11.1 14.4 0. 0 100.

'
22 13.3 2. 2 6. 7 2. 2 3. 3 4. 4 11.1 2. 2 5. 6 5. 6 7. 8 S. 6 3. 3 2. 2 13.3 11.1 0. 0 100.
23 14.6 3. 4 S. 6 4. 5 1. 1 4. 5 !. 2 2. 2 3. 4 6. 7 34 12.4 3. 4 4. 5 10.1 9. 0 0. 0 100.
24 12.5 2. 3 6. 8 4. 5 3. 4 6. 8 6. 8 0. 0 S. 7 6. 8 6. 0 4. 5 6. 8 3. 4 13.6 0. 0 0. 0 100.

ALL 10.8 3. 6 4. 7 3. 2 3. 4 6. 4 7. 3 3. 4 5.1 4. 6 S. 7 6. 5 4. 8 3. 8 14.0 12.4 0.1 100.

NUMSER OF OSS = 2134
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NPPD - COOPER STATION PRECIPITATION DATA FOR JAN-NAR 1984 RAIN VERS 4DN # 2P

MONTH OF JAMJARY

FOR alt. TEMPERATURES

TOTAL NUMBER OF HOURS - 744
NUMBER OF MISSING HOURS - 3
TOTAL HOURS OF PRECIPITATION - 3
TOTAL DAYS WITH PRECIPITATION - 3
TOTAL AMOUNT OF PRECIPITATION - O.27 INCHES
MAXINUM 1-HOUR PRECIPITATION - O.20 INCHES
HAX1 HUN DAILY PRECIPITATION - 0.20 INCHES
1 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 4 HOUR It - 0.20 INCHEE
& HOUR PER100 IN HONTH WITH OREATEST AMOUNT PRECIPITATION 8 TARTS DAY 4 HOUR 11 - O.20 INCHES
12 HOUR PERIGO IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 4 HOUR 11 - O.20 INCHES
18 HOUR PERIOD IN HONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 4 HOUR 11 - 0.20 INCHES
24 HOUR PERIOD IN NONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 4 HOUR 11 - O.20 INCHES

v
a -

FOR TEMPERATURES LESS THAN OR EOUAL TO 32 DEOREES

TOTAL NUMBER OF HOURS - 736
NUMBER OF HISSING H0latS - 3
TOTAL HOUR 3 OF PRECIPITATION - 3

i TOTAL DAYS WITH PRECIPITATION - 3
TOTAL AMOUNT OF PRECIPITATION - O.27 INCHES

! MAXIMUM 1-HOUR PRECIPITATION - O.20 INCHES i

NAXIMUN DAILY PRECIPITATION - 0.20 INCHES ,

,
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NPPD - COOPER STATION PRECIPITATION DATA FOR JAN-MAR 1984 RAIN VERSION 8 2P

MONTH OF FEBRUARY
'

FOR ALL TEMPERATURES

TOTAL NUMBER OF HOURS - 694
NUMOER OF MISSING HOURS - 201i

TOTAL HOURS OF PRECIPITATION - 21
TOTAL DAYS WITH PRECIPITATION - 3
TOTAL AMOUNT OF PRECIPITATION - 0.87 INCHES

! MAXIMUM i-HOUR PRECIPITATION - O.13 It.CHES
| MAXIMUM DAILY PRECIPITATION - O.32 INCHES

S HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 15 HOUR 21 - O.13 INCHES
6 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY IS HOUR 20 - O.49 INCHESI

12 HOUR PER100 IN MONTH WITH OREATEST AMOUNT PRECIPITATION 6 TARTS DAY 15 HOUR I4 - O.52 INCHES
IS HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 15 HOUR 14 - O.32 INCHES
24 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 15 IGJR 14 - 0.52 INCHES

a.
o

4

FOR TEMPERATURES LESS THAN OR EGUAL TO 32 DEGREES

TOTAL NUMSER OF DOURS > 607
i NUMBER OF MISSING HOURS - 201

TOTAL HOURS OF PRECIPITATION + 14
TOTAL DAYS WITH PRECIPITATION - 3,

TOTAL AMOUNT OF PRECIPITATION - O.35 INCHES
MAXIMUM 1-HOUR PRECIPITAFION - O.10 INCi#ES - -

MAXIMUM DAILY PRECIPITATION - 0.24 INCHES
T
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WPD - COOPER STATION PRECIPITATION DATA FOR JAN-MAR 1984 RAIN VERSION 8 2P

1

MONTH OF MARCH

F(Nt ALL TEMPERATLNIES

TOTAL NUMBER OF HOURS - 744
NUMBER OF MISSING HOURS - &S
TOTAL HOURS OF PRECIPITATION - 43
TOTAL DAYS WITH PRECIPITATION - 11

i TOTAL AHOUNT OF PRECIPITATION - 1.48 INCHES
! MAXIMUM 1-HOUR PRECIPITATION - O.18 INCHES

MAXIMUM DAILY PRECIPITATI8v? - O. 44 INCHES
1 HOUR PERIOD IN MONTH hs .H OREATEST AMOUNT PRECIPITATICD4 STARTS DAY 24 HOUR 9- O.88 INCE S
& HOUR PERIOD IN MONTH kaTH GetEATEST AMOUNT PRECIPITATION 8 TARTS DAY 14 HOUR 22 - O.39 INCES,

82 HOUR PER100 IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 18 HOUR 1& - O.44 INCHES
IS HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY IS HOUR 16 - O.33 INCHES
24 HOUR PERIDO IN HONTH NITH OREATEST AMOUNT PRECIPITATION STARTS DAY 18 HOUR 16 - O.&O INCHES

j

i

to FOR TEMPERATURES LESS THAN OR ESUAL TO 32 DEGREES

I

TOTAL NUMBER MS- 701
. NUMBER OF M HOLNtB - 64
' TOTAL HOURS etECIPITATION - 42.

TOTAL DAYS h .re PRECIPITATION - 11 -

TOTAL AMOUNT OF PRECIPITATION - 1.44 INCHES
MAXIMUM 1-HOUR PRECIPITATION - O.18 INCHES

;

MAXIMUM DAILY PRECIPITATION - O.44 INCHES

!I
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e

NPPD - COOPER STATION PRECIPITATION DATA FOR JAN-NAR 1984 RAIN VERSION O 2P

FOR ALL TEMPERATWES

; TOTAL NUMSER OF HOURS - 2184
! NUMBER OF MISSING HOWS - 274
1 TOTAL HOURS OF PRECIPITATION - 49

TOTAL DAYS WITH PRECIPITATION - 19
' TOTAL AMOUNT OF PRECIPITATION - 2.82 INCHES

MAXIMUM 1-HOUR PRECIPITATION - O.20 INCHES
MAXIMUM DAILY PRECIPITATION - O.52 INCHES
1 HOUR PERIDO IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 1 DAY 4 IE)UR 11 - 0.20 INCE S

i & HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 2 DAY 15 HOUR 20 - O.49 INCHES
i 12 HOUR PERIOO IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 2 DAY 13 HOUR 14 - O.32 INCHES

IS HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 3 DAY IS HUUR 16 - 0.53 INCHES
24 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 3 DAY 18 HOUR 16 - 0.60 INCHES ,

N
, e

FOR TEffERATURES LESS THAN OR EGUAL TO 32 DECREES
J

TOTAL NUMBER OF DE)URS - 2044
NUMBER OF MISSING HOURS - 270
TOTAL HOURS OF PRECIPITATION - 61
TOTAL DAYS WITH PRECIPITATION - 19
TOTAL AMOUNT OF PRECIPITATION - 2.26 INCHES -
MAXIMUM 1-HOUR PRECIPITATION - O.20 INCHES
MAXIMUM DAILY PRECIPITATION - O.44 INCHES

i
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; NPPD - COOPER STATION PRECIPITATION DATA FOR APR-JUN 3904 RAIN VERSION # 2P

MONTH OF APRIL

FOR ALL TEMPERATutES'

! TOTAL NUMBER OF HOURS - 720
i MUMBER OF MISSING HOLAtS - 28

| TOTAL HOURS OF PRECIPITATION - SS
' TOTAL DAYS WITH PRECIPITATION - 32

TOTAL AMOUNT OF PRECIPITATION - 5.52 INCHESa

i MAXIMUM I-HOUR PRECIPITATION - O.60 INCHES
j 11AMIMUM DAILY PRECIPITATION - I. 93 INCHES
! ! HOUR PERIOD IN MONTH WITH OREATEST ANDUNT PRECIPITATION STARTS DAY 29 HOUR 13 - 0.60 INCES

& HOUR PERIOD IN MONTH WITH GREATEST AMOUNT PRECIPITATION STARTS DAY 29 HOUR 9- I.82 INCHES
I2 HOUR PERIDD IN MONTH WITH OREATEST AMOUNT PRECIPITATIGN 8 TARTS DAY 29 HOUR 9- 1.93 INCHES*

1 IS HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 29 HOUR 9- 1.93 INCHES
] 24 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 29 HOUR 9- 1.93 INCHES
1

i

i tu
j y FOR TEMPERATURES LESS THAN OR EGUAL TO 32 DEGREES

TOTAL NUMSER OF HOURS - 384
.

NuneER OF MISSINo hours - 28
' TOTAL HOURS OF PRECIPITATION - 30

TOTAL DAYS WITH PRECIPITATION - 32
;

TOTAL AMOUNT OF PRECIPITATION - 4.34 INCES
MAMINUM I-HOUR PRECIPITATION - 0.60 INCHES
MAXIMUM DAILY PRECIPITATION - 1.93 INCHES

!
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NPPD - COOPER STATION PRECIPITATION DATA FOR APR-JUN 1984 RAIN VERSION O 2P

.
MONTH OF MAY

|

! FM ALL TErrERAluRES

| TOTAL NUMSER OF HOURS - 744
| NUMBER OF MISSING HOURS - 157

TOTAL HOURS OF PRECIPITATION - 36.

TOTAL DAYS WITH PRECIPITATION - 9

| TOTAL AMOUNT OF PRECIPITATION - 3.33 INC ES
; MARIMUM 1-HOUR PRECIPITATION - O.90 INCHES

MANIMUM DAILY PRECIPI(ATION - 1.33 INCHES
1 HOUR PERIDO IN MONTH WITH OREATEST AMOUNT PRECIPITATIEB4 STARTS DAY 22 HOUR 4- 0.90 INCES

! & HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATIEB4 STARTS DAY 22 MIUR 2- 1.31 INCES
! 12 HOUR PERIDO IN MONTH WITH GREATEST AMOUNT PRECIPITATIfW STARTS DAY 22 HOUR 2- 1.34 INCES
! 18 HOUR PERIOO IN MONTH WITH GREATEST AMOUNT PRECIPITATION STARTS DAY 22 HOUR 2- 1.35 INCHES

.! 24 HOUR PERIDO IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS DAY 22 HOUR 2-- 1.33 INCE S

to
g FE3t TEMPERATURES LESS THAN OR EGUAL TO 32 DEGREES

!

! TOTAL NUNGER OF HOURS - 678
NUMBER OF MISSING Holsts - SOS;

TOTAL HOURS OF PRECIPITATION - 34'

TOTAL DAYS WITH PRECIPITATION - 7
TOTAL AMOUNT OF PRECIPITATION - 3.50 INCHES
ttANIMUM 1-HOUR PRECIPITATION - 0.90 INCHES
MAXIMUM DAILY PRECIPITATION - 1.33 INCHES

| ' s
.
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NPPD - COOPER STATION PRECIPITATION DATA FOR APA-JUN 1994 RAIN VERSION 5 2P

MONTH OF JUN

FIBt ALL TEWERATLstES

TOTAL NUMSER OF HOURS - 720
NUMSER OF MISSING HOURS - 31
TOTAL HOURS OF PRECIPITATION - 4
TOTAI. DAYS WITH PRECIPITATION - 3
TOTAL AMOUNT OF PRECIPITATION - 0.79 INCHES
HARIPRJM 1-HOUR PRECIPITATION - O.49 INCHES
MANIMUM DAILY PMCIPITATION - O.61 INCHES
1 HOUR PER300 IN MONTH WITH OREATEST AMOUNT PRECIPITATSON STARTS BAY t2 HOUR 23 - O.49 INCMS

& HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPIT ATION 5 TARTS DAY l2 HOUR 23 - O.73 INC E S
12 HOUR PER500 IN MONTH WITH GREATEST AMOUNT PRECIPITATIGN 5iARTS DAY t2 HOUR 23 - O.73 INCE S
1S HOUR PER500 IN MONTH WITH GREATEST AMOUNT PRECIPITATION STARTS DAY 12 HOUR 23 - O.79 INCE S

24 HOUR PER500 IN MONTH WITH GREATEST AMOUNT PRECIPITATION 8 TARTS DAY l2 HOUR 23 - O.78 INCM S

ve
co FI3t TEMPERATURES LESS THAN OR EOUAL TO 32 DEGREES

.

TOTAL NUMSER OF M3URS - A43
NUMSER OF MISSINS Holsts - O

TOTAL HOURS OF PRECIPITATION - 4
TOTAL DAYS blTH PRECIPITATION - 3
TOTAL AMOUNT OF PRECIPITATION - O.79 INCHES
MANIMUM 1-HOUR PRECIPITATION - O.49 INCHES
MAulMUM DAILY PRECIPITATION - O.61 INCHES

i
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NPPD - COD"'R STATION PRECIPITATION DATA FOR APR-JUN 1964 RAIN VERSION O 2P

i

FOR ALI. TEffERATURES

TOTAL NUMSER OF HOURS - 2384
MUMBER OF MISSING HOLats - 216
TOTM. M3URS OF PRECIPITATION - 98
TOTAL DAYS WITH PRECIPITATION - 24
TOTAL AMOL2fT OF PRECIPITATION - 9.84 INCES
MARIMUM 1-HOUR PRECIPITATION - 0.90 INCHES
MAXIMUM DAILY PRECIPITATION - 1.93 INCHES'

j 1 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 3 DAY 22 HOUR 4- 0.90 INCES
; & HOUR PERIGO IN MONTH WITH OREATEST AMOUNT PRECIPITAfim* STARTS MONTH 4 DAY 29 HOUR 9- 1.82 INCE S

12 HOUR PERICO IN MONTH WITH OREATEST AMOUNT PRECIPITATime STARTS MONTH 4 DAY 29 HOUR 9- 1.93 INCES'

IS HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATION STARTS MONTH 4 DAY 29 HOUR 9- 1.93 INCHES-
24 HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRCCIPITATION STARTS MONTH 4 DAY 29 HOUR 9- 1.93 INCHES

$
O

j FINI TEMERATURES LESS THAN OR ESUAL TO 32 DEGREES
1

!

TOTAL NUMSER OF MMIS - 1907
NUMBER OF MISSING HOLMS - 136i

TOTAL HOURS OF PRECIPITATION - SS
TOTAL DAYS WITH PRECIPITATION - 22
TOTAL AMOUNT OF PRECIPITATION - S.93 INCES
MAEIMUM 1-HOUR PRECIPITATIGN - O.90 INCHES
MAXIMUM DAILY PRECIPITATION - I.93 INCHES

i
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NPPD - COOPER STATICD4 PRECIPITATION DATA FOR JAN-JUN 1984 RAIN VERSION 4 2P

i

| FOR ALL TEMPERATLmES

!
!

! TOTAL NUMSER OF M3URS - 4365 *

NUMSER OF MISSING HotAIS - 490
; TOTAL HOURS OF PRECIPITATION - I67

TOTAL DAYS WITH PRECIPITATION - 43,

TOTAL AMOUNT OF PRECIPITATION - 12.66 INCHESI

I MANIPWRI 1-HOUR PRECIPITATION - O.90 INCHES
- MANIMUM DAILY PRECIPITATION - 1.93 INCHES
j I HOUR PERIOD IN MONTH WITH OREATEST AMOUNT PRECIPITATICBd STARTS MONTH 8 DAY 22 HOUR 4- 0,90 INCES
-

6 HOUR PER100 IN MONTH WITH OREATEST AMOUNT PRECIPITATION 8 TARTS MONTH 4 DAY 29 HOUR 9- 1.32 INCHES
I 12 HOUR PERIOS IN MONTH WITH e#EATEST AMOUNT PRECIPITATICD4 STARTS MONTH 4 DAY 29 HOUR 9- 1.93'INCE S
| IS HOUR PERIOO IN MONTH WITH GREATEST AMOUNT PRECIPITATION STARTS MONTH 4 DAY 29 HOUR 9- 1,93 INCHES
| 24 NOUR PERIGO IN MONTH WITH OREATEST AMOUNT PRECIPITATICD4 STARTS MONTH 4 DAY 29 HOUR 9- 1,93 INCES

c
! ta

3

| Fiat TEM ERATURES LESS THAN OR ESUAL TO 32 DEGREES

!
| TOTAL NUMSER OF HOURS - 3951

NUMSER OF MISSING H0 tate - 406:

i TOTAL HOURS OF PRECIPITATION - 149 '

TOTAL DAYS WITH PRECIPITATION - 41
! TOTAL AMOUNT OF PRECIPITAT!aN - 11.09 INCHES
j MAXIMUM I-HOUR PRECIPITATION - 0.90 INCHES
j MAXIMUM DAILY PRECIPITATION - 1.93 INCHES
i

i
i
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.

JOINT FRE0VENCY 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 10-meter temperature difference
(delta T) per Regulatory Guide 1.23. The 10-m JFDs reflect the substitution
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.
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.

JFDs of 10-Meter Wind vs. Delta T,-

January-March 1984

Note: See explanation on page B64.
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PROGRAM: MD VERSION: SP

NPPD-COOPER STATION 5 0: lO-M WIND V8 DELTA T t SOOM-lOMI FOR JAN-PtAR 1984
BITE IDENTIFIER: NPC81
DATA PERIDO EMAMINED: 1/ 1/84 - 3/31/84

ese JAN-l%R 1984 ese
.

STABILITY BASED ON: DELTA T BETWEEN 100.0 AND 10.0 METER 8
WIND IEASURED AT: 10.O METER 8
WIND THRESHOLD AT: 1.00 MPH

TOTAL NUMBER OF OSSERVATIONS: 2184

TOTAL NUMBER OF VALID OSSERVATIONS: 1908

TOTAL NUMBER OF MISSIMO OSSERVATIONS: 276

PERCENT DATA RECOVERY FOR THIS PERIOD: 87. 4 X

MEAN WINO SPEED FOR THIS PERIOD: 7.1 MPH

NUMBER OF De8ERVATIDW WITH DACMUP WIND SPEED: 1343,

'
to
y NUMBER OF De8ERVATIOPEB WITH BACMUP WINO DIRECTION: 1907

TOTAL NUNSER OF OBSERVATIONS WITH BACMUP DATA: 1907

PERCENTAGE OCCURRENCE OF STABILITY CLASSES

A B C D E F G

2.88 3.98 4.98 30.21 28.25 8.18 1. 52

<

DISTRIBUTION OF WIND DIRECTION V8 STASILITY

N ledE E EPE E ESE SE SSE 8 88W SW WSW W WNW 064 0064 CALM

A IS O O O O O O O O O O O O O 15 25 0
5 16 7 1 0 1 O O O O O O O 2 1 25 23 O

C 28 7 1 0 2 7 2 0 3 1 2 0 6 4 19 13 0
D 110 35 59 48 41 70 76 33 42 28 29 36 30 38 146 143 1

E 12 14 22 11 16 31 62 18 27 40 50 65 50 33 59 21 8
F 3 0 0 0 0 0 7 13 18 22 25 29 11 7 7 2 12
O 1 O O O O O O O 4 4 6 3 3 1 2 2 3

TOTAL 185 63 83 59 60 108 147 64 94 95 112 133 102 77 273 229 24

= . . . . .

-. . - . _ - _ - _ _ _ _ _ . _ - _ _ - - _ - - - - _
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JFDs of 10-Meter Wind vs. Delta T, |-

April-June 1984
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.

Note: See explanation on page 864.
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PROORArt: MD VERSION: SP

perPD-COOPER STATION #D: 10-M WIND V8 DELTA T (100M-10M) FOR APR-JUN 1984
SITE IDENTIFIER: NPCS2
DATA PERIOD EXAMINED: 4/ 1/84 - 6/30/84

i ese APR-JUN 1984 ese

STASILITY BASED ON: DELTA T BETWEEN 100. 0 AND 10.0 M TERS
WIND MASURED AT: 10.O METERS
WIND THRESHOLD AT: 1.00 MPH

'
TOTAL NUMBER OF OBSERVATIONS: 2184

TOTAL NUMBER OF VALIO OBSERVATIONS: 1870

TOTAL NUMSER OF MISSING OBSERVATIONS: 314

*ERCENT DATA RECOVERY FENt THIS PERIOD: 85.6 %

MEAN Wipe SPEED FOR THIS PERIOD: 8. 6 MH

NUMBER OF OOSERVATIONS WITH DACMVP WIND SPEED: 625

O NUNGER OF OB8ERVATIONS WITN BACMUP WIND DIRECTION: 625

TOTAL NUMOER OF OBSERVATIONS WITH BACMUP DATA: 625

PERCENTAOE OCCURRENCE OF STABILITY CLASSES*

A B C D E F G

2.03 1.82 5.67 57,70 26.04 4.97 1.76

DISTRIBUTION OF WIND DIRECTION V8 STABILITY

N NNE $8: ENE E ESE SE SSE 8 SSW SW WSW W WNW W NW CALM
,

A 15 1 O O O O O O O O O 1 O O 9 12 O'

| 5 4 O O O O O O 5 5 0 0 5 0 2 6 7 0
. C 1 1 5 0 6 3 29 12 31 3 1 1 0 1 1 9 0

D 103 56 46 50 36 98 144 76 107 65 26 9 34 33 60 86 Ol

E 38 12 20 21 30 33 30 38 68 22 22 14 26 16 22 28 10
F T 3 4 0 4 0 1 3 13 9 7 3 3 3 13 13 5

e 2 4 1 O O O 1 2 3 2 3 1 2 2 4 3 3

TOTAL 172 77 76 71 126 133 225 156 227 101 39 34 65 57 115 138 18

e . . . 3

*

,



,

JFDs of 10-Meter Wind vs. Delta T*~

January-June 1984

.

.

.

Note: See explanation on page 864.
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PROGRAM: JFD VERSION: SP

NPPD-COOPER STATION JFD: 10-P WIND VS DELTA T (tOOM-TOM) FOR JAN-JUN 1984
SITE IDENTIFIER: NPCS2,

| DATA PERIOO EXAMINED: 1/ t/94 - 6/30/84

eee JAN-JUN 1984 eee
'

STABILITY SASED ON: DELTA T SETWEEN 100.0 ANO 10.0 METERS
WIND MEASURED AT: 10. O IETERS,

WIND THRESHOLD AT: 1.00 MPH

TOTAL NUMBER OF OSSERVATIONS: 4368
!

TOTAL NUMBER OF VALID 088EHVATIONS: 3779

TOTAL NUMBER OF MISSING OceERVATIONS: 590

PERCENT DATA RECOVERY FOR THIS PERIOD: 86. 5 %

MEAN WIND SPEED FOR THIS PERIOD: 7.9 MPH

NUMBER OF OsSERVATIONS WITH BACKUP WINO SPEED: 1968

co NUMSER OF OBSERVATIONS WITH BACKUP WIND DIRECTION: 2332
ra

TOTAL NUMBER OF OSSERVATION3 WITH BACKUP DATA: 2532

PERCENTAGE OCCURRENCE OF STABILITY CLASSESi

A B C D E F 0

2.46 2.91 5.32 53.92 27.t6 6. 59 1.64

i

DISTRIBUTION OF WIND DIRECTitM V8 STABILITY

N 9edE DE ENE E EBE SE 88E 8 88W SW WSW W WNW DGd pedW CALM

A 30 1 O O O O O O O O O 1 O O 24 37 0
8 20 7 1 O I O 0 5 5 0 0 5 2 3 31 30 0
C 29 3 6 O 8 12 31 12 34 4 3 1 6 5 20 22 O
D 283 98 105 99 127 168 220 109- 149 93 55 45 64 64 206 229 1

E 50 26 42 32 46 61 112 76 95 62 72 79 76 49 81 49 18
F 12 3 4 0 4 0 8 16 31 31 32 32 14 10 20 15 17
0 3 4 1 O O O 1 2 7 6 9 4 5 3 6 5 6

TOTAL 357 140 159 130 186 241 372 220 31 196 171 167 167 134 388 387 42

|

. .. . . . .
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- Stability Classes by Hour of Day, '

10-Meter Wind vs. Delta T,
January-June 1984
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PROGRAM: JFD VERSION: SP

NPPD-COuPER STATION JFD: IO-H WIND VS DELTA T (100M-10MB FOH JAN-JUN 1984
SITE IDENTIFiliR: NPCSI
DATA PERIOD EKAMINED: t/ t/84 - 6/30/84

STABILITY BASED ON: DELTA T BETWEEN 100.0 AND 10. 0 #ETERS

: *

! HOURLY STASILITIES
HOURS

YR HN DY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24,

i

! 84 1 1 D D D D D E D D D D D D C D D D D E F F E E F E
I 84 1 2 E E E E E E E E E D D D D D D D E E E E E E F F
* 84 1 3 F F - - F E E E E D D D D D D D E E E E E E E E
- 84 1 4 F E E E E E F F F D D C 3 5 D D D E E E E F' E E
l 84 1 3 F F F E E E E E E E E D D D D E E E E E E E E E
| 84 1 6 E E E E E E E E E D 5 B C D D D E E F F- F F E E
; 84 1 7 E E F F F F F F E D C C D D D D D E E E E F'F F
'

84 1 8 F E E E E E E E - - D D D D D D E E E E E E E E
| 84 1 9 D D D C D C C C C 8 9 A B A B B D D D D D D~D D

84 1 to D D D D D D D C A 5 A A A D D D D D. D D- D E E E,

84 1 11 E E E D D D D D D D D D D DD D D D E E E E E'

CD 84 1 12 E E E E D D D D D D D D D C C C D D D D D D D Di
' $ 84 1 13 D D D D D D D D D B A A A A A 5 D D D E D.E D D
| 84 1 14 D D D D D C D D D D C 3 A B 5 C D D D D D D D D
' 84 1 13 O D D D D D D D D D D D D D D D D E E F G 0 F F

84 1 16 E E E E E E E E D C C A A A B k D D D D D D D -'

84 1 17 - F - - - - - - - E D A A - - - - C D D D D C D
84 & le D D E E E O O O F E D D C D D D D E' F E E E-E E
84 1 19 E E E E E E E E E D D C 9 A B 0 D D D D D D E E
84 1 20 E E E E E E E F E A C D D D D D E E E E F E E E
84 1 28 E E E E E E D E D D D C D D D D E E F E F F E E
84 1 22 F F F F F E E E E D D D D D D D D D D D D D D D
84 1 23 D D D D D D D E D D D D D D D D D E E E E E E E
84 1 24 E E E E E E F E E E D D D D D D E E F E E E E E *

'

84 1 25 E E F F F F F F E D D D D D - D E E E E E E E E
84 1 26 E E E E E E E E E D D D D D D D D D D D D D D D4

84 1 27 D D D D D D D E E D D D D D D D E E- E EE D E E
1 84 1 28 E E E E E E E E E D D 8 5 5 5 C D E E E F F F F
1 84 1 29 F F G F F F E E E E D D D C D D D D D D D D D D.
! 84 1 30 D D D D D D D D D D C C 2 A B C D D E E E E E E
j 84 1 at E E E E E E E E D D 5 5 A A B C D E F G G G F F

84 2 3 F F F G F F E E E E D D D D D E E F F F F E - -

84 2 2 - - - E E E F E E D D e D C D D D D D D D E E Ei

84 2 3 E E F E E E L E D C 3 5 8 5 3 D D E E E E D D.D
84 2 4 D D D E E D D D D D - - - - - - - D E E E E E D .

84 2 3 0 O D D D D D C 5 A A A A A A A B D D D D D D E
84 2 6 E C E E E D D D D D C C C D D D D E E E E E E E
84 2 7 E E E E E E E D D D D D D D D D^E E E E E E C E
84 2 8 E 'E E E E F F F E D D D C D D D E E E F F F E E
84 2 9 F F F F F F F F F E E D D D D D D D D E E E E E
84 2 to E E E E - - - - - - - - - - - - - - - - - - - -
84 2 11 - - - - - - - - - - - - - - - - - - - - - F F F
84 2 12 F F E F E E E E D D D D D D D D D D E E F F E E
84 2 13 F F F E E E E D D D C C 3 5 C D D E O O O O0 0

'84 2 14 F 0 0 0 0 0 0 0 F F F E D D D E E F F F F'F F F

. . . . . .

,
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PROGRAM: MO VERSION: SP

8ePD-COOPER STATION XD: 10-M WIND V5 DELTA T (100M-10M9 FOR JAN-JUN 3994
SITE IDENTIFIER: NPCSt
DATA PERIOD EXAMINED: 1/ t/94 - 6/30/94

STASILITY BASED CH: DELTA T DETWEEN 100.0 AND 10.O METERS

| HDLMLY STABILITIES
NDuRs

i YR MN DY 1 2 3 4 5 6 7 s 9 to il 12 13 14 15 16 17 le 19 20 21 22 23 24
i

84 2 13 F F E E E E E E E E D D E E E D E E E E E E E E
84 2 16 E E E D D E E D D D D D D D D D D D D D D D D D
84 2 17 D D D D D D D D D D D D D D D D D D D D D D D D

i 84 2 te D D D D D D D D D D D D D D E - - - - - - D D D
1 84 2 19 O O D D D D D D D D C B A 5 5 3 C D D D D D D D
'

84 2 20 D E D D E E E E D D D D C 5 C D D E E F E F F F
84 2 21 E E E E E F F E E D D D D C D D D E F 0 F e F F
84 2 22 F F F F F F F E E D D D D D D D E F F F F F F F

! 84 2 23 E E D D D D D D 3 S B 3 A 8 5 C C D D D D D D E
1 84 2 24 E E E E D E F E D D 5 3 3 8 5 D D D E E E E E F

84 2 25 F F F F F F F F E D D D D D D D D D D D D D D Dg
co 84 2 26 D D D D D D P D D D D D D D D D D E E E D D D D
L' 84 2 27 D D D C C D D C D C C 3 3 A A B C D D D D D D D

84 2 28 D D D D D D D D 5 5 5 C C C B C D D D D D D D D
j 84 2 29 D D D D D D D D D D D D C D D D D E E E F E E E

84 3 1 E E E E E E E E D D D D D D C C D D F F G G e 0
84 3 2 F E E E D - D D D D C C C C D D D D E E E E E E
84 3 3 E E E E E E E D D D D D D D D D D E E D D D D -

D D D - - - - - - - - - - D D D D D D D D-34 3 4 - - -

84 3 3 D D D D D D D D D C A A 5 5 A A S D D D D - - -4

- - - - - - - - - - - - C D D D D D D D D D D D! 84 3 6
84 3 7 O O D D C C C C C D D - - - D D - D D E D D D D
84 3 g D D D D D D D C A A A A A A A A B 3 D D D D D E

; e4 3 9 D D D D D D D D D D D D D D D D D D D D D D D E
: 84 3 3D E D D D D E E F F D D - D D D D D D D D D E E E.

84 3 31 E E D D D D D D D C 5 C C C C D D D D D D D D D
84 3 32 D D D D D D D D D D C D C D D D D D D D D D D D
e4 3 13 D D D D D D D D D D D D D D D D D D.D E E E E E

i 84 3 14 E E E E E E E E E E E E D C D D D E E E E - .-

i 84 3 IS E E E E - - - - - - - - - - - - - - - - - - - -
| 84 3 :6 - - - - - - - - - - - - - - - - - - - - - - - -

84 3 17 D E E E D D D 0 0 D D D D D D - - D D D D D D D
84 3 se D D D D D D D D D D D D D D D D D D D D D D D D
84 3 19 D D D D D D D D D D D D 5 3 C C C D D D D D D D
84 3 20 D D D D D D D D C A A - - - - - C D A D D D D D

i 84 3 21 D D D D D D D 0 D D D C C C C C D D D D D - - -
84 3 22 - - - - - - - - - - A A A A A 9 D D E E E E E E

t 84 3 23 E E E E" E E E O D D C D C D D D D D D D D D D D
f e4 3 24 D - - - - - - - - - - - - - - - - - .- - - - -
' B4 3 23 E E - E E E E E D - - D D D D D D D E E E E E E

84 3 26 E D D D D D D 0 0 D D - - - - - - - - - - - - -
84 3 27 - - - - - - - - - - - - - - - - - - - - - - - -

, a4 3 2e - - - - - - - - - - - - - - - - *- - - - - - -

J 84 3 29 D D D D D D D E - - - - - - - - - D D D D D D D
84 3 30 E E D D D D D 0 3 A 5 B B A B C D D E E F E E E

:
-

_ . . _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ __ _._ _ __ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _ _ _ . . _
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PROGRAM: #D VERSION: SP
.

.

NPPD-COOPER STATIDN X D: 10-M WIND VS DELTA T (100M-tOMI FOR JAN-JUN 1984
SITE IDENTIFIER: NPCS1
DATA PERIOD EMAMINED: t/ t/04 - 6/30/94

STABILITY BASED ON: DELTA T BETWEEN 100.0 AND 10.0 METERS
?

HOURLY STABILITIES
HOURS

VR MN DY t 2 3 4 3 & 7 8 9 to 31 12 13 14 15 16 17 18 19 20 21 22 23 24
84 3 31 E E E E E E E D D D D D D D D D D D D E E E E E
84 4 1 E E E E E E E E D D D D D D D D D D E E E.D D D

,

: 84 4 2 D D D D D D D D D D D D D D D - - - D D D - - -
i 84 4 3 D D D D D D D D D D D D D D D D D D D D D D D D

84 4 4 - - - - - - - - - - - - - - - - - - - E E E E E
,

84 4 3 E E E E E E E O D A A A A A A A B D E E E F F F,

i 84 4 6 0 0 0 0 0 0 0 F D D D D D D D D D D E F E E E E
84 4 7 E E E E E - - D D E D D D D D D D D D D D D D D
84 4 e D D D D D D D D D D D D C C D D D D D D D-O D D

t2 84 4 9 - O D D D D D D D D D'D D D D D D D D D D D D D
4

! $ 84 4 to D D D D D D E E E E D D D D D D D D D D E E E D
! 84 4 11 D D D D D D D D D D D D D D E E D D D D E E E E
! 04 4 12 E E E D D D D D D D D D D D D D E E D D D D D D
| B4 4 13 D E E E E E D D D D C D D D D D D D D D D D D D

84 4 14 D D D D D D - - D - D - - - - - - - - - - - - -;

| 84 4 13 - - - - - - - - - - - - - - - - D D D D D D D D
84 4 16 D D D D D D D - - - - - - - - - - D D D E D D D

4

i 84 4 17 0 D D F F F E D D C C A A A A A A C D E E E E E
' 84 4 la F G F E F F E C D 8 A A A A A A B C E E E E D D

84 4 19 E E E E E E D D D C D D D D D D D D D E E D E E
84 4 20 E E E E F D D D - - - - - - - - D D D D D D D D

f 84 4 21 D L D D D D D D D D D D D D D D D D D D D D D D
! 84 4 22 D D D D D D D D D D A B C 3 C 5 3 C D D D D D D

84 4 23 - - - - - - D 5 3 A A A A A A A D D E .F 0 G G G
,
' 84 4 24 0 - - - - - - C 3 5 A A A A A A B D D F F F F F
i 84 4 23 E E E E E E D D D D D D D D D D D E E E E E E E
! 84 4 26 E E E E E E D D D D D D D D D E D E E E F E E E
i 84 4 27 O D E E E E D D D 3 3 A B 5 5 C D D D D D D D D
! 84 4 28 E E E E E E D D' s B A B e C C D D D D E E'E E E

| 84 4 29 E D D D D D D D D C D D D D D D D 3 C D D D D D
84 4 30 D D D D D - - - - - A A A 3 5 D D D D D E E E F

,

84 3 1 - - - - - - - - - - - - - - - - - - - - - - - -
1 84 3 2 - - - - - - - - D D D C D D D D E E E E E E E D

84 3 3 - - - - - - - O D D D D D D D D D D D E E F E E
D D D D D D D D D E E E E Ei 84 3 4 F F E E E E E D D -

84 3 3 E E E E E F G E E D D C D D D D D D - - - - - -
84 5 6 - - - - - - - - - - - - - - - - - - - - - - - -

D D D D D D D D D D - - - -84 3 7 - - - - - - - - - -

84 3 e - - - - - - - D D D D D D D D D D D D D D D E E,

i

84 3 9 - - - - - - - D D D D C D D C D D D D E E E - -
84 3 to - - - - - - - - D D D D D .D D D D D E E F 0 0 0
84 3'11 - - 0 F E D D D D D C C C D D D D D D E E F F G-

84 3 12 - - - - - - - F E D D D D C D D D D E E E E E E
84 3 13 E E E E-F E D D D D D D D D D D D D D E E E E E
84 3 14 D D D E D E D D D C C C C C C D D D D D E E E E

* * . . , ,

. _4
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PROGRAN: JFD VERSION: SP

NPPD-COOPER STATION JFD: 10-N WIND V8 DELTA T (SOOM-10M) FOR JAN-JUN 1984
SITE IDENTIFIER: NPCS2
DATA PERIOD RV. ilNED: t/ t/84 - 6/30/84

STABILITY BASED ON: DELTA T BETWEEN 100.0 AND 10. 0 PETER 8

HOURLY STABILITIES
HOURS

YR ted DY 1 2 3 4 5 6 7 8 9 to 11 la 13 14 13 le 17 19 19 20 21 22 23 24
! 84 3 33 D D D D D D D D C C C C D D E eE D D D E E E E E

84 3 le E E E E E E D D D D 5 8 5 3 5 C C D D E E E E E
84 3 17 E E E E E E D D D D D C D C D - - - - - - - - -,

'

D D D E D D D D D D E- - - - - - - - - - - - -
; 84 3 38

84 3 19 9 9 - - E D D D D D D D D D D D D D D D E E E E
84 3 20 E E E E F E D E E D D D C D D D D D D E E F F E
84 3 21 E E E E E E D D D C D C C D D D D D D E F E E E
84 3 22 E E D D D D D D D D D D D D D D DD E E F F F F
84 3 23 0 F G F F E E D D D D C D D D D D D D E E E E E
84 3 24 E - - - - - D D D D D D C D D D D D D E D E E E
84 3 23 D D D D D D D D D D D D D D D D D D D E F F F F

to 84 3 26 F F F F E E D D D D D D D D D D D D D D E E E E
$ 84 3 27 E E E E D D D D D - - D D D D D D D D D D D D D

84 3 28 D D D D D D D D D D D D D D D - - - - - - - - -
- - - - - - - - - - - - - D D D D D D E F F F F84 3 29

84 3 30 F F F E F E E D D D D C C C C C C D D E E E E E
84 3 31 E E E E E E D D C C C C C C C C D D D D E E E E
84 & 3 E E E E E E E D D D D C C C D D D D E E E E D D
84 6 2 O D D D D D D D D D D D D D D D D D D F F G G G

i 84 6 3 0 0 0 0 0 0 0 E D C C C C C C C D D D D E E E D
84 6 4 D D D E E D D D D C C D D C C D D D D D D D D D
84 6 3 D E E E E D D D D C B B B B B C D D D D D D D D

- - - - - - - D D D C C D D D D D D D E E D D D,

84 & 6
! 84 & 7 D D D D D D D D D D D D C C D D D D E E D EE E

- - - - - - - E D D D D D D D D D D D E E E E D*

84 6 8
| 84 & 9 D D D D - - - - - - - - - - - - - - D D E E E E

84 & to E E F F F F E D D D D D D D D D D.D D D E E E E
84 & tt E E E D E D D D D D D C C C D D D D D E E E E E
84 & 12 E E E E E D E E D D D C C C D D D D D E E E E Di

- - E E E E E D D D D D D D D D D D D E E E E E84 6 33
- - - - - - - O'D C C C C D D D D DE E E D D.D84 & 14

. 84 6 33 D D D D D D D D D D D D D D D D D D D D D D D D
! 84 6 16 D D D D D D D D D D D D D D D D D D E E E E E E
| 84 & 37 E E E E E E E D D D D D D D D D.D D D E E E E E

84 & 18 E E E E E E D D D D D D D D E D E E E E F F F F
84 6 39 F F F F F F E D D D D C C C D D D D D E E E E E

j 84 & 20 E E E E E E D D D D D - - - D. D D D D D D D D D ,

! 84 6 23 D D D D D D D D D D D C C C C C D D D D D D D D |
'

84 & 22 D D D E D E D D D D D C D D D E E E. O E E E E E
| 84 & 23 E E E E E E D E D D D D D D D D D D D D D E E E ,

I

84 & 24 F E E E F F E D D D D D C C C D D D D E F F F F
84 & 23 - - - .E E E E E D D D D D D D C D D D E E E E E
B4 & 26 E E E E E E E D D D D D D D D D D D D E F 0 G E .

84 & 27 E D D E E F E D D D D D D D D D D D D E F F F F
84 & 28 F F F F F F E E D D D C D D D E E E D E E E E E

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ __ _ _ _ _
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PROORAM: JFD VERSION: SP

NPPD-COOPER STATION JFD; 10-H WIND VS DELTA T tlOOM-10M) FOR JAN-JUN 1984
SITE IDENTIFIER: NPCS2
DATA PERIOD EXAMINED: t/ 1/04 - 6/30/84

STABILITY BASED ON: DELTA T BETWEEN 100.0 AND 10.0 NETERS

HOURLY STABILITIES
HOURS

YR r1H DY 1 2 3 4 5 6. 7 8 9 to 11 12 13 14 15 16 17 18 19 20 28 22 23 24
- - - - - - D D D D E E E E E84 6 29 E E E E E E D D D

04 6 30 E D E D E E D D D D C C D D D D D D D E E E F D

.

m

,

'

4

e e e e 1 e
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JFDs of 100-Meter Wind vs. Delta T,-

January-March 1984

.
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PRODRAM: #D VERSION: SP

! MPD-COOPER STATION ED: 100-M WINO VS DELTA T (100M-10M) FOR JAN-MAR 1994
! OITE IDENTIFIER: NPCS1
i DATA PERIDO ENAMINED: 1/ 1/94 - 3/31/94

| **e JAN-MAR 1994 ees
i

CTASILITY SASED ON: DELTA T BETWEEN 100.0 ANO 10.0 METERS'

WINO puiASURED AT: 100.O M TERS
WIMO THRESHOLD AT 1.00 MPH

TOTAL NUMSER OF OSSERVATIONS: 2184 ,

TOTAL NUMBER OF VALID OSSERVATIONS: 1907
1

i TOTAL *duMSER OF MISSINO OBSERVATIONS: 277
4

j PERCENT DATA RECOVERY FOR THIS PERIOD: 37.3 %
,

MEAN WINO SPEED FOR 1HIS PERIOD: 14.4 prH

a.
TOTAL NUMBER OF OSSERVATIONS WITH BACRUP DATA: O

g
'O
4

PERCENTAOC OCCURRENCE OF STASILITY CLASSES
,$r

A B C D E F G /
*

]

2. e6 3.99 4.9e 50,24 as. 26 e.13 1.52

i

DISTRIBUTIOEOFWINODIRECTIONVSSTABILITY

N DedE DE EE E ESE SE SSE 8 geW SW WSW . W. Weed fed peel CALM

'

A 15 0 G O O O O O O O O O O O- 15 25 0-

5 16 7 1 0 1 O O O O O O ' O 2 1 25 23 0

1 0 2 7 2 0 3 1 2 O 6- 4 19 13 O
C 28 7

.59 48 41 70 76, 33 42 28 29 36 30 31 146 1*3 1
6-

D 110 35
E 12 15 22 11 17 32 6%"/ 18 28 40 51 65 50 33 61 21 04

; F 6 0 1 O O O 7 13 le ,22 26 29 11 9 90 2 1

| e 1 O O O O O 40 O' 4 4 a 3 3 2 2 2 O
s
;3

i

TOTAL tes 64 84 59< 61 109 14a 64 95 95 186 133 102 SO 278 229 2i
<
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PROCRAM: JFD VERSION: SP j

NPPD-COOPER STATION JFD: SOO-M WIND VS DELTA T tIOOM-TOM) FOR APR-JUN 1984
SITE IDENTIFIER: NPCS2
DATA PERIOD EXAMINED: 4/ 1/84 - 6/30/94

ese APR-JUN 1984 ese

STABILITY BASED ON: DELTA T BETWEEN SOO.O.AND 10.0 METERS
WIND NEASURED AT: 100.O NETERS
WIND THRESHOLD AT: 1.00 NPH

TOTAL NUMBER OF OBSERVATIONS: 2184

TOTAL NUMBER OF VALID 00SERVATIONS: 1834

TOTAL NUMBER OF MISSINO OBSERVATIONS: 350

PERCENT DATA RECOVERY FOR THIS PERIOD: 84.O %

HEAN WIND SPEED FOR THIS PERIOD; 14.5 MPH

TOTAL NUMBER OF OBSERVATIONS WITH BACMUP DATA: 0
tu

o
O

PERCENTACE OCCURRENCE OF STABILITY CLASSES

A B C D E F 0

2.07 1.85 5.78 57.03 26.39 5.07 1.80

DISTRIBUTION OF WINO DIRECTION VS STABILITY

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM

A 15 1 O O O O O O O O O 1 O O 9 12 0
3 4 0 0 0 0 0 0 5 5 O O 5 0 2 6 7 0

C 3 0 6 0 5 6 24 16 32 1 3 1 0 1 1 9 0

D 70 43 49 48 77 101 140 74 114 62 33 8 36 36 67 98 O
E 30 12 12 13 40 43 46 54 70 28 24 16 25 11 22 35 t
F G 2 7 8 9 9 6 5 4 3 11 2 1 1 8 16 O

O 2 5 1 1 O O 6 5 0 0 1 2 2 3 2 3 O

TOTAL 130 63 75 65 131 159 222 159 225 94 72 35 64 34 115 170 1

. . . . , ,
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JFDs of 100-Meter Wind vs. Delta T,-

January-June 1984
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PROGRAM: JFD VERSION: SP

NPPD-COOPER STATION JFD: 100-M WIND VS DELTA T ISOOM-10MI FOR JAN-JUN 1984
SITE IDENTIFIER: NPCS2,

DATA PERIOD EMAMINED: 1/ 1/84 - 6/30/94

ese JAN-JUN 1984 een

i STABILITV BASED ON: DELTA T BETWEEN 100.O AND 10.O METERS
WIND MEASURED AT: 100.O METERS
WINO THRESHOLD AT: 1.00 MPH1

TOTAL NUNSER OF DOSERVATIONS: 4368

TOTAL NUMEER OF VALID OSSERVATIONS: 3741

TOTAL NUMSER OF MISSING OSSERVATIONS: n7

PERCENT DATA RECOVERY FOR THIS PERIDO: SS. 6 1

PEAN WIND SPEED FOR THIS PERIOD: 14.4 IPH

3 TOTAL NUMBER OF OSSERVATIONS WITN BACMUP DATA: O

3
,

PERCENTAGE OCCURRENCE OF STABILITY CLASSES

A B C D E F G

2.49 2.94 5.37 51.37 27.35 6.63 1. &&
;

DISTRIBUTION OF WINO DIRECTION VS STABILITY
i
'

N I#4E NE EDE E ESE SE 88E S SSW SW WSW W WNW M4 8964 CALM

i A 30 1 O O O O O O O O O 1 O O 24 37 0

5 20 7 1 0 1 O O 5 5 O O 5 2 3 31 30 0'

C 29 7 7 0 7 13 26 16 33 2 5 1 6 5 20 22 O,

D 190 78 108 96 118 171 216 107 156 90 62 44 66 67 283 231 1

', E 42 27 34 26 37 75 109 72 9e 68 75 31 75 44 83 36 1

}- F 14 2 8 1 9 9 13 19 22 25 37 31 12 10 18 le 1

i O 3 3 1 1 O O 6 5 4 4 9 5 3 5 4 5 0

i

TOTAL 318 127 039 124 192 268 370 223 320 189 188 168 166 134 393 399 3

.

4 * ' 9 $ $
e
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' Stability Classes by Hour of Day,
100-Meter Wind vs. Delta T,

January-June 1984
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PROGRAM: .JFD VERSION: SP !

! NPPD-COOPER STATION #D: LOO-M WINO VS CELTA T (100M-10M) FOR JAN-JUN 1994
SITE IDENTIFIER: NPCSt
DATA PERIOD EXAMINED: t/ 1/S4 6/30/94

STABIt.ITY BASED ON: DELTA T 4 TWEEN 100.0 AND 10.0 METERS
,

I HOURLY STASILITIES
HOURS

{ VR 798 DY 1 2 3 4 5 6 7 8 9 to il 12 13 14 13 16 17 18 19 20 at 22 23 24
*

94 1 1 D D D D D E D D D D D D C D D D D E F F E E F E
} 94 1 2 E E E E E E E E E D D D D D D D E E E E E E F F

S4 1 3 F F - - F E E E E D D D D D D D E E E E E E E E
e4 1 4 F E E E E E F F F D D C 3 9 D D D E E E E F E E
84 1 3 F F F E E E E E E E E D D D D E E E E E E E E E
84 1 & E E E E E E E E E D 3 8 C D D D E E F F F F E E .<

84 1 7 E E F F F F F F E D C C D D D D D E E E E F F F
' S4 1 3 F E E E E E E E - - D D D D D D E E E E E E E E
! e4 1 9 D D D C D C C C C 3 3 A 8 A B B D D D D D D D D

84 1 to D D D D D D D C A B A A A D D D D D D D D E E E
84 8 11 E E E D D D D D D D D D D - D D D D D E E E E E:

$ 84 1 12 E E E E D D D D D D D D D C C C D D D D D D D D
o 84 1 13 D D D D D D D D D 5 A A A A A B D D D E D E D D
CO S4 1 14 D D D D D C D D D D C 3 A 5 8 C D D D D D D D D,

'

84 1 13 D D D D D D D D D D D D D D D D D E E F G e F F
84 1 la E E E E E E E E D C C A A A B D D D D D D D D -+

- - - - - - - - - E D A A - - - - C D D D D C D84 1 17.
' 84 1 le D D E E E O O O F E D D C D D D D E F E E E E E
t 84 1 19 E E E E E E E E E D D C 5 A 5 5 D D D D D D E E
1 84 1 20 E E E E E E E F E A C D D D D D E E E E F E E E
'

84 1 21 E E E E E E D E D D D C D D D D E E F E F F E E
t 94 1 22 F F F F F E E E E D D D D D D D D D D D D D D D
! 84 1 23 D D D D D D D E D D D D D D D D D E E E E E E E
! 84 1 24 E E E E E E F E E E D D D D D D E E F E E E E E
'

84 1 25 E E F F F F F F E D D D D D O E E E E E E E E-

i 84 1 26 E E E E E E E E E D D D D D D D D D D D D D D'D
1 84 1 27 D D D D D D D E E D D D D D D D E E E E E D E E
j 84 1 2e E E E E E E E E E D D 5 s B 5 C D E E E F F F F

84 1 29 F F G F F F E E E E D D D C D D D D D D D D D D
i

| 84 1 30 D D D D D D D D D D C C 3 A B C D D E E E E E E
1 84 8 31 E E E E E E E E D D 5 5 A A B C D E F G G G F F
| 84 2 F F F e F F E.E E E D D D D D E E F F F F E - -

84 2 2 - - - E E E E E E D D 5 D C D D D D D D D E E E
S4 2 3 E E F E E E E E D C B 8 5 3 5 D D E E E E D D D

,
84 2 4 D D D E E D D D D D - - - - - - - D E E E E E D

! 84 2 S D D D D D D D C 3 A A A A A*A A 3 D D D D D D E
84 2 6 L E E E E D D D D D C C C D.D D D E E E E E E E

| 84 2 7 E E E E E E E D D D D D D D D D E E E E E E E E
i 84 2 8 E E E E E F F F E D D D C D D D E E E F F F E E
! 84 2 9 F F F F F F F F F E E D D D D D D D D E E E E E

e4 2 to E E E E - - - - - - - - - - - - - - - - - - -

F F F84 2 11 - - - - - - - - - - - - - - - - - - - - -

84 2 12 F F E F E E E E D D DD D D D D D D E E F F E E
i 84 2 13 F F F E E E E D D D C C 3 3 C D D E O e e e G O '

| 84 2 84 F G G G G G G G F F F E D D D E E F F F F F.F F

i.
, . . . > e i
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PROGRAM: JFD VERSION: SP

NPPD-CuGPCR STATION JFO: 100-M WIND Vs DELTA T E100M-10MI FOR JAN-JUN 1994
SITE IDENTIFIER: NPCSt
DATA PERIOD EXAMINED: t/ 1/94 - 6/30/94

1

j STABILITY SAeED ON: DELTA T BETWEEN 100.0 AND 10.0 METERS
.

|

HOURLY STAstLITIES
HOURS'

VR MN DY $ 2 3 4 5 6 7 8 9 10 18 12 13 14 15 to 17 18 19 20 23 22 23 24
i
j S4 2 15 F F E E E E E E E E D D E.E E D E E E E E E E E
) 84 2 to E E E D D E E D D D D D D D D D D D D D D D D D ,

! e4 2 17 D D D D D D D D D D D D D D D D D D D D D D D D
'

34 2 13 D D D D D D D D D D D D D D E - - - - - - D D D
S4 2 19 D D D D D D D D D D C 5 A 5 5 5 C D D D D D D D'

84 2 20 0 E D D E E E E D D D D C 5 C D D E E F E F F F
e4 2 21 E E E E E F F E E D D D D C D D D E F e F G F F

< 84 2 22 F F F F F F F E E D D D D D D D E F F F F F F F
' 84 2 23 E E D D D D D D 5 5 5 5 A 5 5 C C D D D D D D E
1 e4 2 24 E E E E D E F E D D 5 5 5 5 5 D D D E E E E E F
' 84 2 23 F F F F F F F.F E D D D D D D D D D D D D D D Dg

w 84 2 26 D D D D D D D D D D D D D D D D D E E E D D D D
j

1 S4 2 27 D D D C C D D C D C C 5 5 A A B C D D D D D D DO
*

j 84 2 28 D e D D D D D D 5 5 5 C C C 5 C D D D D D D D D
; 84 2 29 D D D D D D D D D D D D C D D D D E E E F E E E

84 3 1 E E E E E E E E D D D D D D C C D D F F G G G G,

' e4 3 2 F E E E D - D D D D C C C C D D D D E E E E E E
| 84 3 3 E E E E E E E D D D D D D D D D D E E D D D D -

D D D D D D D D: 84 3 4 - - - D D D - - - - - - - - - -
! S4 3 3 D D D D D D D D D C A A 5 5 A A B D D D D - - -
i 84 3 & - - - - - - - - - - - - C D D D D D D D D D D D
| 84 3 7 D D D D C C C C C D D - - - O D - D D E D D D D
I e4 3 8 D D D D D D D C A A A A A A A A 5 5 D D D D D E
] 84 3 9 D D D D D D D D D D D D D D D D D D D D D D D E

D D D D D D D D D E E Ee4 3 10 E D D D D E EF F D D
'.

-

84 3 11 E ED D D D D D D C B C C C C D D D D D D D D D
! 84 3 12 D D D D D D D D D D C D C D D D D D D D D D D D

84 3 13 D D D D D D D D D D D D D D D D D D D E E E E E
,

i 84 3 14 E E E E E E E E E E E E D C D D D E E E E - - -
: e4 3 as E E E E - - - - - - - - - - - - - - - - - - - -
'

g4 3 gg - - - - - - - - - - - - - - - - - .- - - _ _ _
,

84 3 17 D E E E D D D D D D D D D D D - - O D D D D D D
84 3 38 O D D D D D D D D D D D D D D D D D D D D D D D

, S4 3 19 O D D D D D D D D D D D 5 5 C C C D D D D D D D
! 94 3 20 0 D D D D D D D C A A - - - - - C D A D D D D D
I B4 3 21 D D D D D D D D D D D C C C C C D D D D D - - -
j S4 3 22 - - - - - - - - - - A A A A A 5 D D E E E E E E
j 84 3 23 E E E E E E E D D D C D C D D D D D D D D D D D
: 84 3 24 0 - - - - - - - - - - - - - - - - - - - - - - -
j S4 3 23 E E - E E E E E D - - D D D D D D D E E E E E E
' 84 3 26 E D D D D D D D D D D - - - - - - - - - - - - - ,

84 3 27 - - - - - - - - - - - - - - - - - - - - - - - -
,
i 94 3 2e - - - - - - - - - - - - - - - - - - - - - - - -

! 84 3 29 D D D D D D D E - - - - - - - - - D D D D D D D
| 84 3 30 E E D D D D D C B A 5 5 5 A B C D D E E F E E E |

'

:
ii

s
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PROGRAM: #D VERSION; 3P4

NPPD-COOPER STATION XD: 1OO-M WIND VS DELTA T i300M-1OMi FOR JAN-JUN 1984
SITE IDENTIFIER: MPCSt4

DATA PERIOD EMAMINED: t / t /S4 - 4/30/84

i STABILITY BASED ON: DELTA T DETWEEN 100.0 AND 10.0 METERS
,

i HOURLY STABILITIES
, HouRe
i YW red DV 1 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 le 17 IS 19 20 21 22 23 24
1

! e4 33: E E E E E E E D D D D D D D D D D D D E _E E E E
: e4 4 1 E E E E E E E E D D D D D D D D D D E E E D D D
! S4 4 2 D D D D D D D D D D D D D D D - - - D D D - - -

! 84 4 3 D D D D D D D D D D D D D D 3 O D D D D D D D D .

- - - - - - - - - - - - - - - - - - - E E E E E1 84 4 4
| 84 4 5 E E E E E E E D D A A A A A A A 3 D E E E F F F

84 4 6 e e o o e o e F D D D D D D D D D D E F E E E E
;! - - D D E D D D D D D D D D D D D D De4 4 7 E E E E E
+ S4 4 3 D D D D D D D D D D D D C C D D D D D D D D D D
l 84 4 9 D D D D D D D D D D D D D D D D D D D D D D D-

S4 4 to D D D D D D E E E E D D D D D D D D D-D E E E D;

1 84 4 11 D D D D D D D D D D D D D D E E D D D D E E E E
) 3 84 4 12 E E E D D D D D D D D D D D D D E E D D D D D D
I e-* S4 4 13 D E E E E E D D D D C D D D D D D D D D D D D D
i o 84 4 14 D D D D D D D- - D - - - - - - - - - - - - --

: es 4 13 - - - - - - - - - - - - - - - - O D D D D D D D
S4 4 16 D D D D D D D - - - - - - - - - - D D D E D D D

; e4 4 37 D D D F F F E D D C C A A A A A A C D E E E E E
i 34 4 se F 0 F E F F E C D 5 A A A A A A B C E E E E D D
! 84 4 19 E E E E E E D D D C D D D D D D D D D E E D E E

- - - - - - - - D D D D D D D Di e4 42o E E E E E D D D
i 84 4 21 D D D D D D D D D D D D D D D D D D D D D D D D ''

S4 4 22 D D D D D D D D D D A E C 3 C 3 5 C D D D D D D'

I 84 4 23 - - - - - - D 8 9 A A A A A A A O D E F G O O O
i 84 4 24 9 - - - - - - C 3 3 A A A A A A 5 D D F F F F F
d 84 4 23 E E E E E E D D D D D D D D D D D E E E E E E E
'

e4 4 26 E E E E E E D D D D D D D D D E D E E E F E E E
S4 4 27 D D E E E E D D D 8 3 A 3 3 3 C D D D D D D D D

| 84 4 2e E E E E E E D D 3 3 A 3 3 C C D D D D E E E E E
i 84 4 29 E D D D D D D D D C D D D D D D D 3 C D D D D D
i 84 4 30 0 0 D D D - - - - - A A A B 5 D D D D D E E E F
I S4 3 1 - - - - - - - - - - - - - - - - - - - - - - - -

) 84 3 2 - - - - - - - - D D D C D D D D E E E E E E E D
i 84 3 3 - - - - - - - D D D D D D D D D D D D E E F E E
| 84 3 4 F F E E E E E D D - D D D D D D D D D E E E E E
j 84 3 3 E E E E E F G E E D D C D D D D D D - - - - - -

84 3 6 - - - - - - - - - - - - - - - - - - - - - - - -
' D D D D D D D D D DS4 3 7 - - - - - - - - - - - - - -

84 3 3 - - - - - - - D D D D D D D D D D D D D D D E E
- - - - - - - O D D D C D D C D D D D E E E - -S4 3 9

84 3 to - - - - - - - - D O O D D D D D D D E F F e O O
S4 3 11 - - 0 F E D D D D D C C C D D D D D D E E F F G
84 3 82 - - - - - - - F E D D D D C D D D D EE E E E E .

e4 3 13 E E E E F E D D D D D D D D D D D D D E E E E E
84 3 14 D D D E D E D D D C C C C C C D D D D D E E E E

s s . , ,

, - -r , ,_
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! PROGRAM: JFD VERSION: SP
.

NPPD-COOPER STATION JFD: 100-M WIND VS DELTA T (100et-10MB FOR JAN-JUN 1984
SITE IDENittlER: NPCS2
DATA PERIOD ENAMINED. 1/ t/94 - 6/30/84

|
STASIL1TY BASED ON: DELTA T DETWEEN 100.0 AND 10.0 METERS

HOURLY STABIL1 TIES
HOURS

YR 898 DY t 2 3 4 5 6 7 D 9 to it 12 13 to 13 !& 87 18 19 20 21 22 23 24

84 3 13 0 D D D D D D D C C C C D.D E E D D D E E E E E
S4 3 16 E E E E E E D D D D 5 8 3 5 5 C C D D E E E E E

I S4 3 17 E E E E E E D D D D D C D C D - - - - - - - - -
e4 3 se - - - - - - - - - - - - - O D D E D D D D D D E

E D D D D D D D D D D D D D D D E E E E84 3 IV O D - -
S4 3 20 E E E E F E D E E D D D C D D D D D D E E F F E
S4 3 21 E E E E E E D D D C D C C D D D D D D E F E E E
S4 3 22 E E D D D D D D D D D D D D D D D D E E F F F F
84 3 23 0 F 0 F F E E D D D D C D D D D D D D E E E E E
94 3 24 E - - - - - D D D D D D C D D D D D D E D E E E
S4 3 23 D D D D D D D D D D D D D D D D D D D E F F F F

en 84 3 26 F F F F E E D D D D D D D D D D D D D D E E E E
* S4 3 27 E - - - - - - - - - - - - - - - - - - - - - - -
O e4 32s - - - - - - - - - - - - - - - - - - - - - - - -

D D D D D D E F F F F84 3 29 - - - - - - - - - - - - -
*

S4 3 30 F F F E F E E D D D D C C C C C C D D E E E E E
e4 3 31 E E E E E E D D C C C C C C C C D D D D E E E E

j 84 & 1 E E E E E E E D 0 D D C C C D D D D E E E E D D
84 & 2 O D D D D D D D J D D D D D D D D D D F F G 0 0
84 & 3 0 0 0 0 8 0 0 E D C C C C C C C D D D D E E E D
S4 & 4 D D D E E D D D D C C D D C C D D D D D D D D D
54 6 3 D E E E E D D D D C 3 3 3 3 5 C D D D D D D D D

i 84 6 & - - - - - - - D D D C C D D D D D D D E E D D D
84 6 7 O D D D D D D D D D D E C C D D D D E E D E E E'

E D D D I D D D D D D D E E E E DS4 & a - - - - - - -

- 84 & 9 D D D D - - - - - - - - - - - - - D D E E E E
! 84 & 10 E E F F F F E D D D D l > 0 D D D D D D D E E E E

84 & 11 E E E D E D D D D D D C C D D D D D E E E E E
84 & 32 E E E E E D E E D D D C C D D D D D E E E E D'

- - E E E E E D D D D D D D D D D D E E E E E
4 84 & 33
'

e4 & 14 - - - - - - - D D C C C C D D D D D E E E o D D
i 84 6 13 D D D D D D D D D D D D D D D D D D D D D D D D

S4 & le D D D D.D D D D D D D D D D D D D D E E E E E E
84 & 17 E E E E E E E D D D D D D D D D D D D E E EE E

1

84 & le E E E E E E D D D D D D D D E D E E E E F F F F
84 & 19 F F F F F F E D D D D C C C D D D D D E E E E Ei

D D D D D D D D D D84 & 20 E E E E E E D D D D D - - -'

84 6 21 D D D D D D D D D D D C C C C C D D D D D D D D,

! S4 & 22 D D D E D E D D D D D C D D D E E E D E E E E E
I S4 & 23 E E E E E E D E D D D D D D D D D D D D D E E E

84 & 24 F E E E F F E D D D D D C C C D D D D E F F F F
84 & 23 - - - E E E E E D D D D D D D C D D D E E E E E
84 & 2A E E E E E E E D D D D D D D D D D D D E F G e E

i 84 & 27 E D D E E F E D D D D D D D D D D D D E F F F F
84 6 28 F F F F F F E E D D D C D D D E E E D E E E E E4

- _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ - _ - _ .
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P900AAM: 50 VERSION: SP
.

DePD-COOPER STATION # D: SOO-M WIND VS DELTA T 4SOCM-lOM) FOR JAN-JUN 1984
SITE IDENTIFIER: NPCS2
DATA PERIOD EMAMINED: 1/ 3/94 - 4/30/94

.| STASILITY BASES ON: SELTA T BETWEEN 100.0 AND 10. O IETERS
.

04%NBLY STASILITIES
hours

Vit 898 Dy 1 2 3 4 5 6 7 8 9 30 11 22 13 14 131617le192028222324
!

De 6 29 E E E E E E D D D - - - - - - D D D D E E E E E
B4 6 30 E D E D E E D D D D C C D D D D D D D E E E F D

!|

3

I

4

1

i

G
4

W
e4

1

3

|

J

l

!
>-

I
i
i

1

7

i

t j

.
i

4
.

; .
!i

' !

i

l
[
1>

t

!
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1
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ATMOSPHERIC DIFFUSION ESTIMATES |

The tables of atmospheric diffusion estimates in this section were generated'

using the computer code X0QD0Q. 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 following 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 and directions 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
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! Note: See' explanation on page B113.
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Atmospheric Diffusion Estimates ,

Ground-Level Releases
April-June 1984

Note: See explanation on page B113.
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ATMOSPHERIC DIFFUSION MODEL
,

:OnsitemeteorologicaldatafortheperiodJanuary1,1984[throughJune30, -

1984, were used to determine long-term (routine) diffusion. estimates for evalu-
-ating normal atmospheric releases from the Cooper Nuclear Station. Atmospheric' [.e
dispersion parameters .(X/Q vdues) were determined'for the site boundary dis- )1 -

.tances from each release point, the stahdard population distances, and special*

locations for nearest residence, cow, and garden using the methodology presented
in U.S. NRC Regulatory Guide 1.111 (Ref. 1) and the computer code X0QD0Q (Ref.

j 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,iradwaste building, and augmented radwaste
building vents.were considered as-a 100-percent ground-level release (one com-
bined source term was assumed to apply for these vents).

Windswereobtainedfrommeasurementsatthe10-meterlevel(forground-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 j
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, B, C, and D aFe;0.50

" "for stability classes E, F, and G (Ref. 2). c. -
,

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 -

,

i to account for various modes of effluent releases. In the case of an elevated
release, plume rise due to momenfum effects was incorporatsd 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:
- -

,

f - %' '
) (x/Q)$ = 2.032 [xu exp (Eq. 1) 1

jk jk ~zk 'zk
- -

|
and

22 + 0.5 0 j,)h SvT'zk.,
.

(Eq. 2)Izk * (#zk

I

'
i y

-

-
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index identifying' downwind direction' sector;. - where, _ i -. e'

index identifying wino speed class;- j- =

index identifying atmospheric stability class;'k =

~

X

g average effluent concentration normalized by source strength=

at the specific, downwind distance;

joint frequency distribution of wind direction, wind speed.f =

class,_and atmospheric stability class;

' distance from the release point to a receptor;x =

wind speed;u =

,

vertical plume spread with a volumetric building wake1 =
7

,

correction for a release within the building wake cavity;

vertical plume spread without volumetric building wakea =
z

correction;

D maximum adjacent building height either up or-downwir.d=
z of the release point (44.5 m for ground-level releases);

and

effective plume height.h =
e

The term I given in Equations 1 and 2 is used for ground-level release*

(h =0)wikhin'thebuildingwakecavity. For an elevated release, no volumetric
buildingwakecorrectionneedstobeconsidered,i.e.,1 a For all'

~

buildingwakedeterminations,thereactorbuildingwasc5hs=ideFhdtobethe
.

+

- dominating structure.in the modification of air flows within the building
complex.

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 of 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 C17). .

.
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Table 1. Doses to Individual at the Site Boundary, Resulting From Exposure to Radioactivity
Discharged in Liquid Effluents, January-June 1984, Cooper Nuclear Station

a
Dose to Individual, mrem

Period Total ,

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

1st Quarter

Drinking Water 1.90E-02 3.20E-02 2.40E-02 2.63E-03 1.06E-02 3'.55E-03 4.18E-03
Shoreline 1.82E 03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03

Totals 1.82E-03 2.06E-02 3.36E-02 2.56E-02 4.19E-03 1.22E-02 5.11E-03 5.74E-03
m

2nd Quarteroo -

Eating Fish 4.88E-01 8.52E-01 6.28E-01 1.04E-03 2.82E-01 9.37E-02 2.90E-02
1.4 3E-02 2.23E-02 1.68E-02 3.83E-03 7.45E-03 .2.48E-03 1.84E-03Drinking Water .

8.35E-04 8.35E-04 8 35E-04 8.35E-04 8.35E-04 8.35E-04 8. 35E-04Shoreline 9.75E-04

Totals 9.75E-04 5.03E-01 8.75E-01 6.4 6E-01 5.71E-03 2.90E-01 9.70E-02 3.17E-02

Totals for 1st
and 2nd Quarters 2.80E-03 5.24E-01 9.09E-01 6.72E-01 9.90E-03 3.02E-01 1.02E-01. 3.74E-02

a Calculated doses ar2 based on the following periods of exposures:
| Fishing: from April through November

Drinking water and shoreline: from January through December.

-

I
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Table 2. Doses to Population Within a 50-Mile Radius, Resulting From Exposure to Radioactivity.
Discharged in Liquid Effluents, January-June 1984, Cooper Nuclear Station

Dose to Population, manrema
.

Period Total
and Pathway Skin Bone Liver Body Thyroid Kidney Lung GI-LLI-

1st Quarter
i

b 1.80E-02 2.68E-02 1.48E-02' 1.97E-03 8.73E-03 3.03E-03 2.60E-03i Drinking Water
Shoreline 1.79E-03 1.53E-03 1.53E-03 1.53E-03 1.53E-03 1.53E-03 1.53E-03 1.53E-03

Totals 1.79E-03 1.95E-02 2.83E-02 1.63E-02 3.50E-03 1.03E-02 4.56E-03 4.13E-03'

'

2nd Quarter ,

O Eating Fish 4.90E-04 7.93E-04 4.23E-04 2.47E-07 2.60E-04 8.93E-05 2.05E-05
Drinking Waterb 6.98E-03 9.65E-03 5.35E-03 1.48E-03 3.18E-03 1.10E-03 5.83E-04
Shoreline 4.98E-04 4.25E-04 4.25E-04 4.25E-04 4.25E-04 4.25E-04 4.25E-04 4.25E-04

i Swimming 8.33E-07 8.33E-07 8.33E-07 8.33E-07 8.33E-07 '8.33E-07 8.33E-07
Boating 9.70E-06 9.70E-06 9.70E-06 9.70E-06 9.70E-06 9.70E-06 9.70E-06'

Totals 4.98E-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 5.17E-03

:

a; Calculated doses are based on the following periods of exposures:
; Fishing and boating: from April through November
! Drinking water and shoreline: from January through December

Swiming: from June through September.

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.
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GASE0US EFFLUENT DOSE CALCULATIONS

Doses to the maximum individual and 0 to 50-mile population resulting from -

the release of radioactive material in gaseous effluents from the Cooper Nuclear
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: pl ume ,
ground, inhalation, and ingestion. The ingestion pathways considered were cow
milk, meat, and vegetables. Doses to the maximum individual and the population
are calculated as a function of age group and pathway for significant body
organs.

Tables 3 and 4 present maximum individual doses 'for the first and second quar-
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 C17).

.
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TABLE 3. DOSES 10 MAKIMM INDIVIDUAL, JANUARY-MARCil,1984

|

'

COOPER NUCLEAR STATION JANUARY-MARCH. 1984
SPECIAL LOCATION # 1 SITE DOUt3DARY

'
At O.58 MIIES ElJE

PATH;4AY T.90DY OI-TRACT BONE LIVER KIDNEY . THYROID LONO SKIN,

$ AD'A.T 3.74E-Ol 3.63E-OI 3.79E-On 3.79E-Ol 3.67E-Os 3.86E-Ot 3.67E-Ot 6.SIE-01

TEEN 3.73E-OI 3 60E-Ot 3 89E-Ol 3.90E-01 3 71E-OI 3.96E-OI 3.69E-01 6.StE-01

CHILD 3.72E-On 3.62E-Ot 4 23E-O! 4.IOE-01 3.77E-01 4.25E-Ot 3.71E-01 6.SIE-O!
4
~

ItJFANT 3.64E-O! 3 61E -OI 3 96E-Ol 4.OSE-OS 3 72E-OS 4 89E-01 3.69E-Ol 6.81E-01
f .

O, su
.

|

,

_

COOPER NUCLEAR STATIOl4 JANUARY-MARCH. 1984
SPECIAL t.DCATSOt4 e 2 NEAHEST RES

At 0.90 MILES 14J

.

PATH: JAY T. BODY OI-TRACT BOBJE LIVER KIDNEY THYROID LUNO SKIN

ADULT 1.34E-Ot 1.29E-01 1 37E-01 1.37E-O! 1.3tE-01 1.46E-O1 1.30E-O! 2.40E-Ot

TEEN 1.34E-Ol 1.29E-Ot i.42E-O! 1.42E-Ol 1,33E-OI 1.53E-01 1.3tE-01 2.40E-Ot

CHILD 1.33E-Ot I . 29E -01 1.SOE-OI 1.32E-OS 1.36E-OS 1.75E-01 1.32E-01 2.40E-Ol

INFANT 3.3OE-01 8. 20E -01 1.4bE-OI 1.48E-O! ! 34E-Ol 2.26E-Ol 1.3tE-01 2.40E-01-

I
|
|

.

k

. |
't |

i
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1 TABLE 3. LX)SES TO MAXIntlN INDIVIDUAL. JANUARY-MARCH,1984, (Cont.) j

t

'
COOPER NUCLEAR STATIOtt JANUARY-MARCH. 1984
SPECIAL LOCATIOf4 s 3 NEAREST C06J

AT 2.30 MILES IJ
-

.

PATKJAY 1. BODY OI-TRAC 1 SONE LIVER KIDNEY THYROID LUNO SKIN'

ADULT 6.17E-03 5.94E-03 6.27E-03 6.26E-03 6.03E-03 7.13E-03 6. ole-03 1.09E-02

TEEr4 6.lSE-03 5.95E-03 6.47E-03 6.49E-03 6.ISE-03 7.39E-03 6.OSE-03 1.09E-02<

CHILD 6.12E-03 5.93E-03 7.I4E-03 6.87E-03 6.23E-03 9.02E-03 6.09E-03 1.09E-02
!

| IBFANT 5.98E-03 5.91E-03 6.60E-03 6.7tE-03 6.14E-03 1.23E-02 6.OSE-03 1.09E-02

o
m

4

COOPER NUCLEAR STATIDsl JANUARY-MARCH. 1984
SPECI AL L OCATIOf4 # 4 NEAREST CARDEN

Af 1.00 MILES W
i

|

I
PATK4AY T.DODY OI-1RAC1 BONE LIVER KIDNEY THYROID LUNO SKIN

ADULT 4.92E-02 4,75E-02 S.OOE-02 4.99E-02 4.82E-02 5.46E-02 4.80E-02 8.SSE-02

TEEN 4.91E-02 4.75E-02 S.16E-02 5.16E-02 4.88E-02 S.75E-02 4.83E-02 8.SSE-02

CHILD 4,89E-02 4.74E-02 5.6BE-02 3 47E-02 4.97E-02 6.63E-02- 4.86E-02 8.SSE-02

INFANT 4.77E-02 4.72E-02 5 26E-02 5 34E-02 4.90E-02 8.67E-02 4.83E-02 '8.8SE-02

. . > , y .

_ . _ _ _
- -
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TABLE 4. Ex1SES TO MAXIMM INDlVIDUAL, APRIL. JUNE,1984

COOPER NOCLEAR STATIOf4 APRIL-JUNE. 1984
SPECIAL LOCATIOff a i SITE 80Ul4DARY

A'I O.70 MILES 84
:

PATH; JAY T. BODY Cl-TRACT SONE LIVER KIDNEY THYROID LUNO SMIN.

ADULT 1.98E-O1 1.96E-O1 2 02E-Ot 1.97E-O1 1.95E- h 3.03E-Ot- t.97E-OI 3.67E-O1

TEtti 1.99E-OI 1.96E-O1 2.OSE-Ot 1.99E-Ot t.96E-O1 3.46E-Ot 1.97E-O1 3.67E-On

CHILD 2.COE-Ol 1.95E-On 2 ISE-On 2.03E-Ot 1.9eE-Ot 4.79E-Ol 1.97E-Ot 3.67E-Ot

INFANT I . 95E . ; I.94E-OI 2.OIE-O1 2.02E-Ot t.90E-OI 7.91E-01 1.97E-O1 3.67E-O1

O
N

COOPER NUCLEAR STATION APRIL-JUNE. 1984
SPECIAL LOCATION e 2 NEAREST RES

Al O.90 MILESIM

PATK4AY T. BODY GI-TRACT SONE LIVER KIDNEY THYROID LUNG SMIN-

ADULT 9.63E-02 .9.53E-02 9.85E-02 9.59E-02 9.SIE-02 1.6tE-01 9.55E-02. 1.7&E-01
*

TEEta 9.65E-02 9.53E-02 1 OOE-On 9.69E-02 9.56E-02 1.87E-01 9.57E-02 1.76E-On-

CHILD 9.72E-02 9.SOE-02 i OSE-O! 9.87E-02 9.63E-02 2.70E-01 9.58E-02 1.76E-On

IBFANT 9.5tE-02 9.43E-02 9.78E-02 9.85E-02 9.64E-02 4.63E-On 9.57E-02 1.76E-01

.
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TABl.E 6. 00StiS IU POPul.ATION WIUilN 50 Mll.ES, APRIL-JUNE.1984

COOPER NOCLEAR STATIOl4 APRIL-JUNE. 1984;

ALARA ANNUAL INTEGR ATED POPUI ATIOld DOSE SUMMARY (MAHREMI

PATHi4AY T. BODY GI-TRACT BONE LIVER KIDNEY 1HYROID LONC SKIN
-=__ .,_ _

_ _ ,
.. ...... ..............__.. . .. . ......_

.
...._. ___............._,__

PLtr.E I 8.99E-03 8 8 99E-03 8 8.99E-03 8 8.99E-03 1 8.99E-03 8 8.99E-03 I 9.tlE-03 1 1.89E-02 1...., --_......,_... .....,______..... __.._____,
______ ........ ......... ..e.. .. ...., . _

CROUNO I 4.87E-04 8 4.87E-04 I 4.87E-04 1 4.87E-04 8 4 87E-04 8 4.87E-04 4 4.87E-04 8 5.72E-04 I
... -___._ _ __. ....... ... ._e . .... .., ..__......... ... .-,. ....--. ,.._- __._, .__... _,

INHAl. I 5.24E-06 8 6.SIE-06 3 2.43E-05 1 7.70E-06 8 9.47E-06 1 1.JtE-03 1 7.42E-05 8 0 OOE-01 ~ l
,
* _____..........e__........+._..___.............._........._,_ _ - _ _ _ ,
)

VEGET I 2.67E-04 8 1.57E-04 1 7.98E-04 8 2.20E-04 1 1.27E-04 8 1.30E-02 8 1.94E-05 I O.OOE-01 8
._. .__.... .

--.. ......__ .,_._ --__--, .... _,_ ,
...... ..._____ . ..,_.. .. .._e_.. . ...., ..

CCW MILK I 1.64E-04 8 2.86E-05 8 2.90E-04 3 3 19E-04 8 1.88E-04 I 1.99E-02 8 2.94E-05 8 0.OOE-01 8
.

- . _ _ . _ . . . . _ . . . . . . . . _ . . . . ... . ....,. _____,. ..- - , . . . . ,_......p-_- - - - - ,_

HEAT I 1.71E-05 8 3.SIE-05 1 2.07E-05 8 1.93E-05 I 7.54E-06 8 4.43E-04 8 1.79E-06 I O.OOE-O! I
.._....e.__... _... .............__.....+..........,. . _ _ _ _,

.._ .... -.... ..._ ..______.._...

eTOTAle 1 9.93E-03 8 9.70E-03 1 1.04E-02 1 1.OOE-02 8 9.8tE-03 1 4. 49E--02 8 9.72E-03 1 1.95E-02 1
-----* - - - - - - - - + - - - - - - - - - . - + - . . _ . - - . + - - _ _ _ .+

___..........-s--.-----s_ _ _ _ _ _ . _ . _

.

. g s .

. _ _ _ _ _ _ . _ . _ _ _ _ _ _ . _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 7. DOSES TO MAtlMUM INDIVilA1AL, JANUARY-JUNE,1984 *

i

; COOPER NUCLEAR STATION JANUARY-JUNE. 1984
SPECIAL LOCATION e i SITE BOUtJDARY

A's O.70 MILES #4

PATKaAY T. BODY OI eRACT BOtJE LIVER KIDNEY THYROID LUNO SKIN;
* ADULT 4.55E-01 4.4IE-OI 4.64E-Ot 4.60E-O! 4.46E-OI 5.47E-Ot 4.45E-Ol 8.22E-01

TEEN 4.54E-01 4.48E-Ol 4.77E-Ot 4.73E-Ol 4.SIE-O! 5.88E-Ol 4.48E-O! 8.22E-Ol
.

CHILD 4 54E-Ot 4.40E-Ot 5.22E-OS 4.98E-Ot 4.SSE-Ot 7.20E-OI 4.SOE-On 8.22E-Ot

ItFANT 4.42E-03 4.30E-OI 4 SIE-Ol 4 88E-OS 4.53E-O! 3.02E+00 4.48E-Ol S.22E-01

O

e-o

.

COOPER NUCLEAR STATIDs4 JANUARY-JUNE. 1984
1
'

SPECI AL L OCATION e 2 . NEAREST RES
A I' O. 90 MILESIM

t.

PATetJAY T. BODY GI-TRACT BOtJE LIVER KIDNEY THYROID LUNO SKIN
,

ADULT 2.34E-Ot 2 26E-Ol 2.39E-On 2.36E-On 2.28E-Ot 3.03E-Ot 2.28E-Ot 4.18E-OI

TEtta 2.33E-03 2 260-01 2 -16E-O! 2.44E-OI 2.3tE-Ol 3 34E-Ot 2.29E-OI 4.18E-O!

| CHILD 2.33E-Ol 2,25E-On 2.72E-O! 2.58E-OS 2.36E-Ol 4.3tE-On 2.30E-Ot 4.ISE-Ol

lisANT 2.27E-Ol 2 24E-OI 2 40E-Ol 2 52E-OS 2.33E-Ot 6 57E-OS 2.29E-Ot. 4.18E-01

.
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TA81.E 7. DOSES TO MAKIMLN INDIVIIUAL, JANUARY-JUNE, 1984, (Cont.)

COOPER NUCLEAR STATIOtt JANUARY-JUNE. 1984
SPECIAL LOCATION e 3 NEAREST COW

AI 2.30 MILES W

PATH * JAY T.50DY OI-TRACT BONE LIVER MIDNEY THYRO!.s LUNO 'SMIN.

.

,

ADUL.T 1.53E-02 I.49E-02 1.53E-02 1.54E-02 1.SOE-02 2.OOE-02 1.50E-02 2.69E-02

TEt N 1.52E-02 1.49E-02 1.59E-02 1.58E-02 1.52E-02 2.20E-02 1.SIE-02 2.69E-C2

CHILD 1.52E-02 1.48E-02 1.72E-02 1.65E-02 1.54E-02 2.82E-02 1.51E-02 2.69E-02

INFANT 1.49E-02 1.48E-02 1.60E-02 1.62E-02 1.52E-02 4.25E-02 1.51E-02 2.69E-02

4

3
to

.

' COGPER NUCLEAR STATION JANUARY-JUNE. 1984
SPECIAL LOCATION 8 4 NEAREST CARDEtJ

Ai 1.00 HILES tJi
, -

PATHLJAY T.30DY OI-TRACT BONE LIVER MIDNEY THYROID LU.W SKIN
i
' ADULT 1.13E-OI 3.10E-Ot t.ISE-Ot 1.14E-Ot 1.IlE-01 1.42E-O! 1.11E-01 2.03E-01

lEEN 1.13E-Ot 1.lOE-O! 1.18E-O! ! 17E-Ot 1.12E-O! 1.SSE-Ol 1.ISE-O! 2.03E-On

CHILD 1.13E-OS 1.lOE-On, 1.20E-OS 1.22E-01 1.34E-01 1.95E-Ol 1.12E-01 2.03E-01

Il!FANT 1.IOE-Ot I,09E-Ot 1.19E-01 1.20E-01 1,13E-O! 2.87E-01 1.I1E-Ol 2.03E-01

L

.

e 7 9 1 8 e
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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 II for liquid doses and GASPAR for gaseous doses (Ref. I 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 liquid dose calculations, the hydrological dilution factors usad-for input
to LA; TAP II, 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 calculations, atmospheric diffusion estimates are obtained
from the reduction and processing of onsite meteorological data, as described
in Appendix B. Additional input to GASPAR includes the following station-
supplied data:

o 0- to 50-mile population distribution

i o 0- to 50-mile meat, milk, and vegetable production distributions

o Absolute humidity at the Cooper Nuclear Station (14.61 g/m )
.

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

o 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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Table 12. Values of Parameters Used to Make Dose Estimates Resulting from Liquid Discharges
January - June 1984. Cooper Nuclear Station

,

,

Values Assigned
Parameter Individual Population Reference Source

Cooling flow rate' (cfs) 848; 1023 848; 1023 Station data

Dilution factor 1 53.93; 104.07 Station data
.,

iloid'ing time:
C

Fish 24 hr' 168 hr
b

Drinking water 12 hp' 22.4 hr
bc,

5; Shoreline exposure 0 hr 22.4 hrbc ,

Swimming 0 hr 22.4 hr
c b

Boating 0 hr 22.4 hr

*First and second quarters for 1984. respectively.
bBased on an average Missouri River water flow of 5.5 ft/sec, 84 miles down the river. ~

CValues from Regulatory Guide 1.109 Revision 1.
,

*
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Peferences 3

1. U.S. Nuclear Regulatory Commission, NUREG-0597, " User's Guide to GASPAR-

Code " June 1980.

.' 2. U.S. Nuclear' Regulatory 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.

3. 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 o

- Th'e average, atmospheric diffusion estimate .,isopleths presented in this section .

were generated from output of the computer code X0QD0Q. These figures present 1

relative concentrations for undepleted and undecayed atmospheric releases.
'

*

Isopleth fields are. presented for both a 0- to 5-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 elevated
(stack) release points. . Atmospheric diffusion estimates for ground-level
releares are based on the 10-m JFDs, which include a substitution of 100-m
w'r.J 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. Due to the inac-

curacies introduced by smoothing of the gridded data fields by the plotting
routines, these plats should not be used to extract absolute values of .the

;

parameters for given distances and directions. Exact values of these parameters.
L can be obtained from the tables of atmospheric diffusion estimates provided in
! Appendix B and doses provided in Appendix C.
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GENERAL OFFICE

Nebraska Public Power District " "htA"o"!c"<*4's^M^ ""
z

i

October 1, 1984

}2@20W2
%

Mr. John T. Collins
Regional Administrator OCT - 9 884
U. S. Nuclear Regulatory Commission
Region IV - I
611 Ryan Plaza Drive
Suite 1000
Arlington, Texas 76011

Subject: Semi-Annual Operating Report - Radioactive Effluents
Cooper Nuclear Scation
January 1, 1984 through June 30, 1984 .
NRC Docket No. 50-298, DPR-46

Dear Mr. Collins:

In accordance with Paragraph 5.4.1.b of the Cooper Nuclear Stacion
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,

M

Jay . P11 ant
Technical Staff Manager
Nuclear Power Group

o.

WRL/cl

Nu Enclosure

cc: Document Control Desk w/1 copy
] i

U.S. Nuclear Regulatory Commission , g
Washington, DC 20555


