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INTRODUCTION
|

.

This report contains a complete tabulation of data collected during the '

period January to December 1982, for the operational Radiological Environ--

mental Monitoring Program performed for the Cooper Nuclear Station (CNS) of
the Nebraska Public Power District (NPPD) by Teledyne Isotopes. Samples were
collected in the environs of CNS by fiPPD and analyzed by the Teledyne Isotopes
Laboratories in compliance with the Environmental Technical Specifications,
Appendix B of the Cooper Nuclear Station Operating License.

Cooper Nuclear Station is located in Nemaha County in the southeast
corner of Nebraska on the Missouri River. A portion of the site extends .
into Missouri. The reactor is a 778 megawatt boiling water reactor. Initial
criticality was attained on February 21, 1974. The reactor reached 50% power
on June 25, 1974 and 100% power on November 20, 1974.

Radiological environmental monitoring began in 1971 before the plant
became - operational and has continued to the present. The program monitors
radiation levels in air terrestrial and aquatic environments. Samples are
collected by NPPD personnel. All are shipped for analysis to a contractor's
laboratory where there exists special facilities required for measurements of
extremely low levels of radioactivity. From 1971 through 1976 the contractor
was Teledyne Isotopes, Westwood, New Jersey. NALC0 Environmental Sciences
assumed responsibility for the analyses January 1,1977. On November 1, 1978,

Hazelton Environmental Sciences Corporation assumed responsibility for the
program. Prior to November 1,1978 Hazelton Environmental Sciences operated
as NALC0 Environmental Sciences. Teledyne Isotopes again assumed responsibil--

ity for the analyses effective January 1,1979 through the present period,
December 31, 1982.
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TABLE 1

Sampling schedule and analyses,1982, Cooper Nuclear Station.

WEEKLY

Sample Type Station Nos. Analyses

Airborne - Particulates 1 - 10 Gross a, S
Gamma spec. on
quarterly composite
of each station and
on samples with S-
levels > 300 dpm

,

Airborne - Iodine 1 - 10 I-131

Feed and Forage - Beef 64,65(a),67,68,71,76 Gamma spec. on
Producers (peak pasture monthly composite
only)

Milk - Nearest Producers 61, 74 I-131 (low level)
(peak pasture only) Sr-89, Sr-90 Elem.

Ca Gamma spec. on-

monthly composite

-

MONTHLY

Sample Type Station Nos. Analyses

Feed and Forage - Beef 64,65(a),67,68,71,76 Gamma spec.
Producers (except peak
pasture season)

Feed and Forage - 61, 74 Sr-89, Sr-90
Nearest Milk Producers Elem. Ca
(peak pasture only) Gamma spec.

River Water 12, 13, 28 Gross u - sus and dis
Gross S - sus and dis
Sr-69, Sr-90
Gamma spec. and
tritium on quarterly
composite

Milk - Nearest Producers 61, 74 'l-131 (low level)
Sr-89, Sr-90*

Elem Ca
Gamma spec.

,

(a) Cattle sold; station discontinued after 05/03/82.

3
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(continued) TABLE 1
.

QUARTERLY

Sample Type Station Nos. Analyses _'

Background Radiation 1 - 10, 15,18,22 TLD readout
44,58,59

Feed and Forage - 61, 74 Sr-89, Sr-90
Nearest Milk Producers Elem. Ca
(except peak pasture season) Gamma spec.

,

Feed and Forage 42, 73, 75 Sr-89, Sr-90
Commercial Milk Elem. Ca
Producers Gamma spec.

Ground Water 11, 47 Gross a, S
Gamma spec.
Tritium

Milk - Commercial 42, 73, 75 I-131 (low level)'Producers Sr-89, Sr-90
Elem. Ca
Gamma spec. -

Eggs 42, 51, 67, 76 Gross S
Sr-89, Sr-90
Elem. Ca

,

Gamma spec.

2 TIMES / YEAR

Sample Type Station Nos. Analyses
.

Fish (Summer and Fall) 28, 35 Gross S
Sr-89, Sr-90 n
Gamma spec.

.j .

Aquatic Vegetation 12, 13, 28 Gross S tj

Sr-89, Sr-90
Gamma spec.

ANNUALLY,

!

| Sample Type Station Nos. Analyses

Food and Feed Crops 15,18,20,27,29 Gross S- -

.(at harvest) 38, 41 Sr-89, Sr-90
Elem. Ca
Gamma spec. *

4
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(continued) TABLE 1
.

'
- ANNUALLY

,

Sample Type Station Nos.
'

\ Analyses,

>
.,
- Garden Crops 34(b),56,62 Gross B

-

(at harvest)4

Sr-89,-Sr-90'

Elem, Ca'

f
Gamma spec.

Apples 53, 54 Gross 0(at harvest)
|

Sr-89, Sr-90
|

Elem, Ca
, Gamma spec.

! Rabbits' 28, 35 Thyroid - I-131| (fall or early winter) Femur - Sr-89, Sr-90
Muscle - Gamma spec.

ONCE EVERY THREE YEARS

Sample Type Station Nos. Analyses!

Soil
(Sampled in 1981) 2 - 10 Sr-90

.

',

t
Gamma spec.

!

(b) No crop at station 34 for 1982.

'
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NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR. STATION

BROWNVILLE, NEBRASKA -

DISTANCE AND DIRECTION FROM THE ELEVATED RELEASE POINT (ERP) TO THE
SAMPLE STATION LOCATIONS

'

,

STATION DISTANCE DIRECTION
NUMBER (MILES) (DEGREES) CLASSIFICATION (a)

I1 .1 225 IND
2 .75 225 IND
3 2.5 338 IND
4 3.0 43 IND
5 3.5 102 IND
6 3.0 165 IND
7 2.5 230 IND
8 2.5 260 IND
9 7.25 335 IND

10 10.0 160 IND
11 .15 225 IND
12 .1 360 CON
13 .25 120 IND
14 .5 140 P0
15 .51 180 IND
16 .75 -202 NA -

17 1.5 235 P0
18 .8 270 IND
19 1.0 300 P0 -

20 .96 315 IND
21 .6 146 P0
22 .7 95 IND
23 1.9 80 P0
24 3.0 97 P0
25 3.75 105 P0~
26 3.0- 130 P0
27 3.0 143 IND
28 1.8 150 - IND
29 3.0 170 IND
30 5.0 178 P0
31 2.75 222 NA
32 3.4 268 P0
33 2.8 302' P0
34 2.5 333 IND
35- 2.0 350 CON-
36- 3.6- '335 -P0.
37 3.9 -330 NA
38 4.0 360 IND

-39 2.75 25 P0- -

e

\b -

..

-g. . _ 6 .-,;

3-n
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NEBRASKA PUBLIC POWER DISTRICT
'

COOPER NUCLEAR STATION-

BROWNVILLE, NEBRASKA

DISTANCE AND DIRECTION FROM THE ELEVATED RELEASE POINT (ERP) TO THE
SAMPLE STATION LOCATIONS

STATION DISTANCE DIRECTION
NUMBER (MILES) (DEGREES) CLASSIFICATION (a)

40 3.9 37 P0
41 8.4 11 IND
42 12.85 156 IND
43 11.75 217 NA
44 10.25 270 . CON

45 4.0 325 NA
46 24.75 153 NA
47 25.75 154 IND
48 5.6 332 NA
49 11.4 222 NA
50 1.1 270 NA
51 4.2 125 IND
52' 7.4 79 NA
53 2.0 216 IND
54 5.2 320 IND
55 1.75 270 NA
56 1.9 118 IND

-

57 6.6 208 NA
58 1.25 219 IND
59 1.0 189 IND
60 8.4 42 NA
61 3.5 326 IND
62 1.5 225 IND
63 5.0 56 NA
64 2.25 99 IND
65 1.1 305 NA
66 4.5 200 NA
67 4.75 325 IND
68 3.4 270 IND
69 3.5 3 NA
70 3.5 3 NA
71 4.25 71 IND
72 3.75 39 NA
73 10.0 35 IND
74 2.4 270 IND
75 9.0 180 IND
76 5.3 212 IND

(a) Classification codes: IND = indicator; CON = control; P0 =
pre-operational sampling site not used in 1980-1981 s ampling
program; NA = not active as of 1 January 1980.

:
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RA010 LOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

PATHWAY- AIRBORNE . COMPILATION - ANNUAL SUMMARY NESRASKA PUBLIC POWER DISTRICT
SAMPLE - AIR PARTICULATE FILTERS CONTROL - COOPER NUCLEAR STATION

~ UNITS - PC1/CU. K

A*J AL Y S I S N3 LIMIT OF ALL INDICATOR SAMPLE 5' LOCAT IOrd WITH HIGHEST MEAN CONTROL LOC ATION NON- REPORTING PERIOD-
DE TEC T10re -MEAN X E-00 MEAN X E-00 ME Ari X E-00 ROUTINE

MEAN X E-C0 RANGE ST ATION FR ACT IOrd R Ar13E RArJGE
FRACTION STAT 10:1 DESCRIPTIO1 FRACTION

GR-A 2 520 0.0020 0.0023 0.0027 0 12/28/81-12/28/82
0.0021 - 0.0027 06 C20/052 0.0014 - 0.0078
236/520 STATION 06 - 3 0 MI. 165 DEG. IND.

GR-8 520 0.0030 0.02T 0.031 0 12/28/81-12/28/82
0 031 05 052/052 0.011 0.110.018 --

519/520 S TATION 05 - 3.5 MI.102 DEG. IND.

cp

'

4

1

.

4 1
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, . .

5

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGR AM SUMM ARY ,

PATHWAY- AIRSDR*4E COMPILATIO!4 - ANNUAL SUMMARY NEBR A SKA PUBLIC POWER DI STRICT ,.
'

- S AMPL E - CHARCO AL FILTERS CONTROL - COOPER fiUCLEAR STATION
c'4ITS . - PCI/CU. M

ANALYSIS .N3 LIMIT OF ALL INDICATOR SAMPLES LOCAT ION WITH HIGHEST ME AN CONTA0L LOCATION NON- REPORTING PERIOD
DE TECTION ME AN X E-00 N E A*4 X E-00 MEAta X E-00 RCUTI NE -

MEAN X E-00 RANGE S T ATION FR ACT I0tJ RANGE RANGE
FRACTION STATION DESCRIPTION FRACTION

.I-131 520 .0.0300 LT 100. 0 12/28/81-12/28/82
LT 60.0 -LT 100.

000/520

4

9
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|

, RADIOLOGICAL ENVIRONMENT AL MONITORING PROGR AM SUMMARY

; PATHWAY- AIR 80RNE COMPILATION - ANNUAL SUMMARY NE8RASKA PUSLIC POWER DISTRICT
SAMPLE - COMPOSITE AIR PARTICULATE FILTERS CONTROL - COOPER NUCLEAR STATION
04175 - PCI/CU. M

Are ALY SI S N3 LIMIT OF ALL INDICATOR SAMPLES LOCAT ION WITH HIGHEST MEAN Cut 4 TROL LOCA TION NON- REPORTING PERIOD
DETECTION MEAN X E-00 MEAN X E-00 MEAN X E-00 ROU TI NE|

! MEAN X E-00 RANGE STATION FRACTION RANGE RANGE
FRACTION STAT IO 4 DESCRIPT 101 FRACTION

BE-T 40 0.0500 0.117 0.149 0 12/28/81-12/28/82
0.0822 - 0.149 08 004/004 0.123 0.176-

040/040 STATION 09 - 2.5 Mt. 260 DEG. INO.

A-40 40 0.0600 0.015T 0.0181 0 12/29/81-12/28/82
0.0137 - 0.0181 09 001/004 0.0181 - 0.0181
005/040 STATION 09 - 7 25 MI. 335 OEG. INO.

C0-60 40 0.00500 0.00241 0.00241 0 12/28/81-12/25/82
0.00241- 0.00241 01 001/004 0.00241- 0.00241
001/040 STATION 01 - 0.1 MI. 225 DEG. IND.

:. 1-131 40 0.00300 . LT 1.00 0 12/28/81-12/28/S2
O LT 0.700 -LT 1.00

000/040

C5-13T' 40 0.00300 LT 0.00100 0 12/28/81-12/28/82
LT 0.00060-LT 0.00100

000/040

TH-228 140 0.0100' O.00319' O.00319 0 12/28/81-12/28/82
0.00319- 0.00319 07 001/004 0.00319- 0.00319
001/040 ST ATICN 07 - 2.5 MI. 230 DEG. IND.

.

%

. . . .

_ . _ _ - _ - - - - - _ _ - - - - _
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RA010 LOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY .-

PATHWAY- INGESTION COMPILATIOt1 - Af4NUAL SUMMARY NEBRASKA PUBLIC POWER DISTRICT
"

5 AMPLE - E G G S CONTROL - CO3PER HUOLE AR STATION
UNITS - PCI/GM WET

A!aAL Y SI S NO LIMIT OF' ALL INDICATOR SAMPLES LOCAT ION W ITH HIGHEST MEAN CONTROL LOCATION NON- REPORTING PERIOD
D E TE C TION MEAN X E-00 .

MEAN X E-00 MEAN X E-00 ROUTINE
MEAN.X'E-CO RAN3E STATION FRACTION RANGE RANGE

FRACTION S T AT IOf4 OESCRIPT IO4 FRACTION

1CA MG/GM 16 0.12 0.20 0 01/18/82-10/18/m2
0.082 - 0.20 76 034/004 0.051 0.31-

016/016 STATION 76 - 5 3 H I . 212 O EG. IND.

GR-3 16 0.060 17 1.8 0 01/18/82-10/18/82'
2.71.8 51 004/004 0.8516 --

016/016 S T ATI ON 51 - 4.2 MI . 125 DEG. IND.

SR-89 16- .0.C060 LT 0.0060' O 01/18/82-10/18/82-
LT 0.0050 -LT 0.0060

000/016r, .

. ra .

'SR-90 16 0.0060 0.0012 0.0016 0 01/18/82-10/18/82-
0.00094- 0.0016 42 001/004 0 0016 - 0.0016
002/016 STATION 42 - 12.85 MI. 156 DEG. IND.

-K-40 16 0.470 0.881 0 993 0 01/18/82-10/18/82
1.110.993 67 004/004 0.8560.813 --

016/016 STATION 67 - 4.75 MI. 325 DEG. IND.

1-131 '16 0.0310 . LT 0.0200 . 0 01/18/82-10/18/82
LT 0.0100 -LT 0.0200

000/016

C5-137 -16 0.0310 LT 0.0100
.

0 01/18/82-10/18/82
LT 0.00900-LT. 0.0100

000/016

__________________:__-__ -
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RADIOLOGICAL ENVIRONMENT AL MONITORING PROGRAM SUM 1 A%Y

PATHWAY- INGESTI3N CCMPILATION - ANNUAL SUMMARY NEBRASKA PUBLIC PCWER DISTRICT
-SA'pLE - FEED E FORAGE - BEEF PRODUCE R S CONTROL - COOPER f;U~ LEAR STATION
UNITS - PCI/GM WET-

ANALYSIS N3 LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONT 40L LO:ATION NON- REPORTING PERIOD
DETECTION MEAN X E-00 MEAN.X E-00 TIELN X E-00 R CUTI NE

MEAN X E-00 . RANGE STATION FRACTION RANGE RANGE
FR4CTION STATIO:4 DESCRIPTIO4 FR4CTION

......................... ..............=
4

BE-7 76 0.310 4.91 8.05 0 01/04/82-12/07/82
1.14 8.05 67 004/014 2.38 10.6- -

037/076 ST ATION 67 - 4.75 MI. 325 DEG. INO.

K-40 76 0.470
. 13.2 -16.9 0 01/04/82-12/07/82

8.32 16.9 64 014/014 4.07 29.6- -

076/076 STATION 64 - 2.25 MI. 99 DEG. INO.

1-131 76 0.0310- LT 0.600 0 01/04/82-12/07/82
LT 0.100 -LT 0 600

000/076
w
to

CS-137 76 0.0470 0.0691 0.164 ~ 0 01/04/82-12/07/82
0.0211 - 0.164 76 002/014 0.117 0.211-

010/076 STATION 76 - 5.3 Mt. 212 DEG. IND.

'CE-144 76 0.160 0.550 . 0.670 0 01/04/82-12/07/82
0.426 0.670 64 001/014 0.670 - 0.670-

003/076 S T ATI ON 64 - ' 2.25 MI . 99 DEG. IND. '

+
,

RA-226 76 0.0930 1.02 1 02 0 01/04/82-12/07/821.02 1 02 68 001/014 1.02 1.02- -

001/076 STATION 66 - 3.4 MI. 270 DEG. IND.

TH-228 76 0.120
. 0 144 0 156 0 01/04/82-12/07/820.132 0.156 64 001/014 0.156 0 156- -

002/076 STATION 64 - 2.25 MI. 99 DEG. IND.

.

.

1
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R ADIOLOGIC AL ENVIRONMENT AL MONITORING PROGRAM SUMMARY
,

PATHWAY- INGESTI3N COMPILATION - ANNUAL SUMMARY NE0R&5KA PUBLIC POWER DISTRICT
*

SAFPLE - F030/G440EN CROPS CONTROL - COOPER HUCLE AR STATION

UNIT 5 - PCI/GM WET

ANALYSIS N3 LIMIT OF ALL INDICATOR SAMPLES 60 CAT ION WITH HIGHEST ME AN CONTROL LO;ATION NON- REPORTING PERIOD

DETECTION PEAN X E-00 MEAN X E-00 MEAN x E-00 R CUTI NE

MEAN K E-C0 ftANGE STATION FR ACT ION RANGE RANGE

FRACTION STATION DESCRIPTIO1 FRACTION

CA MG/GM 4 0.12 0.20 0 08/16/82-09/13/82
0.200.20 56 001/001 0.20 -0.040 -

004/004 STATION 56 - 1.9 MI. 118 OEG. INO.
.

0.20
0.2062 001/001 0.20 -

STATION 62 - 1.S MI. 225 OEG. INO.

GR-B 4 0.030 36 5.6 0 08/16/82-09/13/82
56 56 001/001 5.6

'

5.61.8 --

004/004 STATION SS - 1.9 MI. 118 DEG. IMO.

SAMPLE 1 (a) LT 0.00000- 0 08/16/82-08/16/82

[3 ' LT 0.00000-LT 0.00000
000/001

SR-89 4 0.0030 LT 0.0030 0 08/15/82-09/13/82

LT 0.0020 -LT 0.0030
000/004

'5R-90 4 0.0030 0 0021 0 0021 0 08/16/82-09/13/82
0.0021 - .0.0021 54 001/001 0.0021 - 0.0021
001/004 STATION 54 - 5.2 MI. 320 DEG. INO.

K-40' 4 0.470 1 39 1.75 0 08/16/82-09/13/82
1.75 62 001/001 1 75 - 1.751.05 -

004/004 . 5T ATION 62 - 1.5 MI. 225 OEG. INO.
.

.(a) There'was no sample from Station 34, there was no crop in 1982.

- - - - _ _ _ _ _ _ - - - - _ _ _ _ _ - _ - _ _ _ _ - _ _ _ -
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RADIOLOGIC AL EPNIRONMENT AL MONITORING PROGRAM SUMMARY

PATHWAY- INGESTION COMPILATION - ANNUAL SUMMARY NE8RASKA PUBLIC POWER DISTRICT
SAMPLE - F330/GA10EN CROPS CONTROL - COOPER NUCLEAR STATION
UNITS..- PCI/GM WET

ANALYSIS NO LIMIT OF ALL INDICATOR SAMPLES LOCAT ION WITH HIGHEST MEAN CONTROL LOCATION ,NON- REPORTING PERIO3
*

DETECTION ME Are X E-00 H E A*J X E-00 MEAN X E-00 RCUTINE
MEAN X E-00 RANGE 5TATION FRACT10rl RANGE RANCE

~

FR4CTION ST AT ION DESCRIPTIO1 FR4CTION

I-131 4 0.0310 LT 0.0200 0 08/16/82-09/13/82
LT 0.0100 -LT 0.0200

000/004

.CS-137 4 0.0310 LT 0.0100 0 08/16/82-09/13/82!
LT 0.00600-LT 0.0100

000/004

w
&

-

.

s

h

a , , . .
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY .

PATHWAY.. INGESTION . COMPILATION . ANNUAL SUMMARY NE8RASKA PUBLIC POWER DISTRICT
-SA.vPLE.- FEE 0 AND FORAGE - MILK PRODUCERS CONTROL . COOPER NUCLEAR STATION
UNITS - PCI/GM WET.- (NEAREST)

' ANALYSIS NO . LIMIT OF ALL' INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONTROL LOCATION NON. REPORTING PERIOD.'

DETECTION MEAN X E.00 MEAN X E.00 MEAN X E.00 ROUTINE
MEAN X E.00 RANGE- STATION FRACTION RANGE RANGE

FRACTION STATION DESCRIPTION FRACTION
......................... ..................... ..................................... ..................... ......................

CA MG/GM 16. 3.4 5.4 0 01/04/82 10/04/82
1.3 5.4 74 005/005 1.80 11.0,

016/016 STATION 74 - 2.4 MI. 270 DEG. IND.

SR.89 16- |0.60 LT 0.08 0 01/04/82-10/04/82.
LT 0.02 -LT 0.08

.000/016

SR.90 16 'O.60 0.060 0.086
0.086 74 005/008 0.014 0.15 0 01/04/82 10/04/82'-0.034 .

008/016 STATION 74 - 2.4 MI. 270 DEG. IND.

BE-7 16 0.310 . 2.05 2.15 0 .01/04/82 10/04/32.
2.15 61 - 004/008 1.67 2.661.95 -

008/016 STATION 61. 12.85 MI. 156 DEG. IND.

C' K.40 16 .0.470 9.73 13.18 0 01/04/82 10/04/32
13.18 74 008/008 8.33. .27.90

'''

6.28 . ,

009/009 STATION. 74 - 2.4 M1. 270 DEG. IND.

c. LT :0.0400 - 0.200 .
0 01/04/82 10/04/82.I.131 16 0.0310 LT .

'
-LT 0.200

,

CS-137. '16 0.0470 0.0240 0.0240 . .

0.018 ,.- 0.032 74 . 003/008 0.018' O.032 0 01/04/82-10/04/82
-003/016 . STATION.74 2.4 MI. 270 DEG. IMO.

0.512 0 01/04/82 10/04/82RA.226 16 -0.0930 0.512
.

74 '002/008 0.364 0.6600.364 ,0.660
002/016 STATION 74 - 2.4 MI. 270 DEG. IND.

i TH.228 '16'~ :0.120
. 0.104 0.476 74 004/008' O.104 0.476

0.208 0.208 0 01/04/82-10/04/82 4

004/016 STATION 74 - 2.4 MI. 270 DEG. IND.

-___:-__._____________ ____u__ - . _ _ _ _ _ _ _ _ _ _ _ _ _ . _



RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

PATHWAY . INGESTION COMPILATION - ANNUAL SUMMARY NEBRASKA'PUBLIC' POWER DISTRICTS
-SAMPLE . FEED AND FORAGE . MILK PRODUCERS CONTROL - COOPER NUCLEAR STATION
UNITS . PCI/GM VET .(COMMERCIAL)

ANALYSIS NO LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONTROL LOCATION- NON. REPORTING PERIOD'
DETECTION HEAN x E-00 .

HEAN X,E.00 NEAN X E.00 ROUTINE
MEAN X E-00 RANGE STATION FRACTION RANGE -RANGE

FRACTION STATION DESCRIPTION FRACTION l
......................... ..................... ....--............................... ..................... ......................

CA MG/GM 15 3.21 6.72 0 01/11/82 10/11/E$
1.90 6.72 73 005/005 0.41 15.0
015/015 STATION 73 . 1!.0 MI. 35 DEG. IND.0

SR 89- 15- 'O.60 LT 0.05 0 01/11/82 10/11/8f
-LT -0.009 -LT 0.05

000/015

'SR-90: 15 0.60 -0.038 0.067
0.015 0.067 73 005/005 0.017 0.13 0 01/11/82-10/11/8{

.

014/015 . STATION 73 - 10.0 MI. 35 DEG. INO.

BE-7 15' 0.310 1.3 1.80 0.01/11/82-10/11/8h0.72 1.8 42 003/005 1.94 3.09-

j; ,010/015 STATION 42 -'12.85 MI. 145 DEG. IND.

K.40- 15 0.470 8.93 13.61 0 01/11/82-10/11/865.53 13.61 73 005/005 3.77. 27.0-

015/015, STATION 73 - 10.0 MI. 35 DEG. IND..
I.131- 15_ 0.0300 LT 0.09 0 01/11/82-10/11/8*ELT 0.0300- -LT 0.09

000/015

.CS.137 .15- 0.0470 0.004 0.086 0 01/11/82-10/11/86
.0.002

'

0.086 73 001/005 0.086 0.086-

001/015 STATION 73 - 10.0 MI. 35 DEG. IND.
-RA.226' 15 0.0930 LT 0.9 0 01/11/82-10/11/85JLT 0.9 -LT 0.9

000/015

TH-228: ' 15 ' '0.120 LT. 0.08 0 01/11/82-10/11/85LT 0.030- -LT -0.080
000/015

.

.

..

. . . . . .
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R,*.DIOLOGICAL ENVIRONMENT AL MONITOR ING PROGR AM SUMMA %Y : .
.

P ATHW AY- E INSE ST ION COMPI LATION - ANNUAL SUMM ARY NE8RASKA PUBLIC PCWER DISTRICTSApptg . FOOD AMD FEED CROPS CONTROL - COOPER NUCLE AR STATIONUNITS . PCI/GM

ANALYSIS N3 ' LIMIT OF 4LL IN3ICATOR SAMPLES LOCAT ION WITH HIGHEST ME AN CONT 40L LO:ATION NON- REPORTING PERIOD
DETECTION MEAN X E-00

MEAN X E-C0 RANGE ST ATION FR ACT ION
* MEAN X E-00 MEAN X E-00 R oui! NE

RANGE R ANr.E
FRACTION S T AT IO;J OESCRIPT ION FRACTION

CA MG/GM 8 -0.53 1.7 0 09/20/82-09/20/82
0.014 1.7 38 001/001 1.7 - 1.7-

008/008 STATION 38 - 4.0 MI. 360 OEG. INO.

GR-8 8 6.0 8.2 13. 0 09/20/82-09/20/32
13. 38 001/001 13. - 13.3.9 -

008/008 STATION 39 - 4.0 MI. 360 DEG. INO.

SR-89 8 0 60 LT 0.020 0 09/20/82-09/20/82LT 0.0030 -LT 0.020
000/008

w '

N
SR-90 8 0.60 0.025 0.037 0 09/20/S2-09/20/820.020 0 037 20 001/001 0.037 0.037- -

004/008 STATION 20 - 0.96 MI. 315 DEG. INO.

BE-7 8 .1.20 0.393 0.449 0 09/20/82-09/20/820.332 .- 0.449 20 001/001 0.449 0.449-

004/008 STATION 20 - 0.96 MI. 315 0EG. INO.

K-40 8 .0.930
. 3.83

. 5.88 0 09/20/82-09/20/821.77 5.88 15 001/001 5.88 - 5.88-

008/008 STATION 15 - 0.51 MI. 180 DEG. IND.

1-131 8 0.120 . LT 0.0400
0 09/20/82-09/20/82LT 0.0200 -LT 0.0400

000/008

-

_______________4 -. . _ _ _ _ _ _ . . . _ _ _ . _ _ _ . . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMA %Y

PATHWAY- INGEST!3N COMPILATION - AN!40AL SUMMARY NEDR ASKA PUSLIC PCWER DISTRICT
SAMPLE - FCOD AND FEED CROPS CONTROL - COOPER NUCLEAR-STATION

UNITS - PCI/GM WET

ANALYSIS N3 LIMIT OF .htL INDICATOR SAMPLES LOCAT ION WITH HIGHEST MEAN CONTROL LO:ATION NON- -REPORTING PERIOD

DETECTION. MEAN X E-00 MEArt X E-00 MEAN X E-00 ROUTINE

PEAN X E-00 RANGE STATION FR ACTION RANGE RANGE

FRACTION STATION DESCRIPT101 FRACTION
....__.. __................ ..............= ... ____ __._____________

_.................__..... ........___..__.____ ... .

CS-137 8 0.160 LT 0.0200 0 09/20/82-09/20/82

LT 0.00700-LT 0.0200
000/008

-w
03

L

*

4

. .
*

, ,



_. _. ~_ ~ __ ._ 1 _-- _ . . - . -

. . . .

s

RADIOLOGICAL EfWIRONMENTAL MONITORING PRDGRAM SUMMARY ,

.

PATHWAY- INGESTION COMPILATION - ANNUAL SUMMARY NEBR A5KA PUSLIC power DISTRICT
SAMPLE - F ! 5H CONTROL - C03 PEA fluCLEAR STATION
U'41TS - PCI/GM WET

ANALYSIS N3 LIMIT OF ALL INDICATOR SAMPLES LOCAT ION WITH HIGHEST MEAN CONTROL LOCATION NON- REPORTING PERIOD
DETECTION MEAN X E-00 NEA'8 X E-00 MEA *4 X i-00 R OU TI NE

MEAN X E-CD RAN3E STATION FR ACT ION RANGE R AN ;E

FRACTION S T AT ION DESCRIPT IO1 FRACTION

GR-8 10 0.25 5.0 5.5 0 08/02/82-11/15/82
4. 5 - 55 35 005/005 4.9 - 7.3
010/010 ST ATION 35 - 2 0 MI. 350 DEG. CON.

SR-89 10 .0.030 LT p.030 0 08/02/82-11/15/82-
LT 0.020 -LT 0.030

000/010

.

5R-90 10 0.030 0.014 0.020 0 08/02/82-11/15/82
0.0096 - 0.020 35 004/005 0.0052 - 0.034
008/010 STATION 35 - 2 0 MI. 350 DEG. CON.

5
E-40 10 0.470 2.28 2.68 0 08/02/82-11/15/82

2.68 35 005/005 2.09 2.981 89 --

- 010/010 STATION 35 - 2.0 MI. 350 DEG. CON.

. I-131 10 0.0310 LT 0.0600 0 08/02/82-11/15/82
LT 0.0600 -LT 0.0600

000/010

C5-13T 10 0.0310 LT 0.0100 0 08/02/82-11/15/82
.LT 0.00900-LT 0.0100

000/010

,

.

____-_m-___.-____--__m_ i--. _ _ _ _ _ _ _ .m.__
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

| PATHWAY.- INGESTION . COMPILATION . ANNUAL SUMMARY NEBRASKA PUBLIC POWER DISTRICT'

SAMPLE - MILK COMMERCIAL PRODUCERS CONTROL - COOPER NUCLEAR STATION
UNITS . PCI/ LITER

ANALYSIS. NO LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONTROL LOCATION NON. REPORTING PERIOD.
OETECTION MEAN X E-00 MEAN X E-00 MEAN X E-00 ROUTINE

MEAN X E.00 RANGE STATION FRACTION RANGE RANGE
FRACTION STATION DESCRIPTION FRACTION

......................... .................. __ ..................................... .............____.... ......................

CA MG/GM 11 1.83 2.73 0 01/18/82-10/18/85
0.90 2.73 42 004/004 2.70 2.80
011/011 STATION 42 - 12.85 MI. 156 DEG. IND.

I.131 11 0.78 LT 0.40 BY CHEMICAL SEPARATION 0 01/18/8210/18/88
LT 0.20 -LT 0.40

000/011

LOST 3 LT 0.00000
(a)(b) LT 0.000000-LT 0.00000 0 01/18/82 10/18/88000/000

SR.89 11 2.0 - LT 2.0 -0 01/18/82-10/18/8$
E$ ' .0b /011

'

SR-90 11 1.4 2.68 5.00 0 01/18/82 10/18/821.23 - 5.00 73 003/003 3.9 6.2
011/011 STATION 73 10.0 MI. 35 DEG. IND.

K.40 11 140. 1130. . 1220.
994 1220. 75- 004/004.1150. 1310..

.011/011 STATION 75 9.0 MI. 180 DEG. IND.,

I-131 11 0.780 LT 20.0 0 01/18/82 10/18/82LT. 8.0 -LT 20.0-
000/011

(a) January 18. Station 73 . No sample'available; cows dry.
.(b) January 18 Station 75 . No sample available; collected 01/25.

April 19. Station 75 - . Sample lost in transit; replaced 04/26.

.

.

$

*
. . -
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
,

PATHWAY . INGESTION . COMPILATION - ANNUAL SUMMARY NEERASKA PUBLIC POWER DISTRICT
SAMPLE'. MILK COMMERCIAL PRODUCERS CONTROL . COOPER NUCLEAR STATION
UNITS . PCI/ LITER

. ANALYSIS NO LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONTROL LOCATION NON. REPORTING PERIOD'
DETECTION MEAN X E-00 MEAN X E.00 MEAN X E.00 ROUTINE

MEAN X E.00 . RANGE STATION FRACTION RANGE RANGE
FRACTION STATION DESCRIPTION FRACTION

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

10.0.
.

CS-137 11. 9.00 10.0 42 10.0 10.0
10.0 - 10.0 STATION 42 - 12.85 MI. 156 OEG. INO. 0 01/18/82-10/18/82
001/011

TH-228 11 .31.0 LT- 10.0 0 01/18/82-10/18/82
LT 10.0 LT 10.0

000/011

. w
. : Ed,

1



__

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

. PATHWAY - INGESTION COMPILATION . ANNUAL SUMMARY NEBRASKA PUBLIC POWER DISTRICT'
SAMPLE . MILK NEAREST PRODUCERS CONTROL . COOPER NUCLEAR STATION
UNITS PCI/ LITER

ANALYSIS NO LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST HEAN CONTROL LOCATION NON. REPORTING PERIOD
DETECTION MEAN X E.00 MEAN X E.00 NEAN X E.00 ROUTINE

HEAN X E.00 RANGE STATION FRACTION RANGE RANGE
FRACTION STATION DESCRIPTION FRACTION

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

CA MG/GM 27 1.55 1.55 0 01/11/82 12/14/Ei
1.54 1.55 61 013/013 1.20 2.00
027/027 STATION 61 3.5 MI. 326 DEG. IND.

1 131 60 0.78 LT 0.50 0 01/11/82-12/14/82
LT 0.20 .LT 0.50

000/060

SR.89 27 2.0 LT 2.0
.LT 2.0 -LT 2.0 0 01/11/82 12/14/6i

000/027

-SR.90 27 1.4 1.55 1.74 0 01/11/82 12/14/E2
1.36 - 1.74 61 013/013 0.45 3.5
027/027 STATION 61 - 3.5 MI. 326 OEG. IND.

1110. - 1230. 74
. 1230. 0 01/11/82-12/14/82K.40 27 1*0. 1170.

. 014/014 957. 1810
027/027 STATION 74 - 2.4 Mt. 270 DEG. IND..

I.131' 27 0.780 . LT 50.0 0 01/11/82 12/14/32
LT .10.0 .LT 50.0

'000/027
-C5 137 27 9.00 .LT 7.00

LT 7.00 ..LT 7.00 0 01/11/82 12/14/82
000/027.

TH.228 -27 31.0 . LT 20.0 0 01/11/82 12/14/8-i
LT 20.0 LT 20.0

000/027

|

.

.

e

. .
9 .
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RA0!0 LOGICAL ENVIRONMENT AL M0t4ITORING PR3 GRAM SUMMARY ,

PATHWAY- WATERBORNE COMPILATION - ANNUAL SUMMARY NE8RA SKA PUSLIC PCWER DISTRI CT *

SAMPLE - WATER - GROUND CONTROL - COOPER t4UCLEAR STATION
UNITS - PCI/ LITER

ANALYSIS N3 LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONTROL LO* A TION NON- REPORTING PERIOD
DETECTION MEAN X E-00 MEAN X E-00 MEAN X E-00 R OU TI NE

MEAN X E-00 ' RANGE STATION FRACTION R Ar40E ' RANGE
FRACTION ST AT IO;4 DESCRIPTIO1 FRACTION

GR-A 8 0.80 1.8 1.8 0 01/25/82-10/25/82
1.81.8 11 001/004 1.81.8 --

001/008 STATION 11 - 0.15 MI. 225 DEG. It40.

GR-B 8 1.4 8.3 8.5 0 01/25/82-10/25/82
12.8.5 47 004/004 588. 0 --

005/008 STATION 47 - 25.75 MI. 154 DEG. IND.

to
68 I-131 8 9.00 LT 20 0 0 01/25/82-10/25/82'

LT 20.0- -LT 20.0
000/008

'*
C5-137 8 9.00- LT 7.00 0 01/25/82-10/25/S2

LT. 6.00 -LT 7.00
000/008

,

H-3 8 140. 160. 200. 0 01/25/82-10/25/82
200. 47- 004/004 150. - 320.130. -

008/003 STATION 47 - 25.75 MI.154 DEG. IND.

_- - - _ _ _ _ _ _ _ _ _ _ _ _ -



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

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

PATHWAY- WATER 80RNE COMPILATICN - ANNUAL SUMMARY NE8RASK A PU8LIC POWER DISTRICT -
SAMPLE - WATER - RIVER CONTROL - ST ATION 12 - 0 1 Mt. 360 DEG. CD CO3PER NUCLEAR STATION
UNITS PCI/ LITER-

' ANALYSIS .N3 LIMIT OF ALL IN0!CATOR SAMPLES LOCAT ION WITH HIGHEST MEAN CONTROL LOC A TION NON- REPORTING PERIOS
DE TEC TION MEAN X E-00 MEAN X E-00 MEAN X E-00 RCUTINE

MEAN X E-00 RANGE STATION FR ACT ION RANGE R ANr.E <

' FRACTION STATIO4 DESCRIPTION FRACTION
-........................ ........- ... -- .....- _ ...........--............. ..................... .... . --...--......a

GR-A OIS 36 0.80 4.5 4.6 44 0 01/12/82-12/07/82
4. 4 4.6 13 002/012 4.4 4.9 2.6 8.1- - -

006/036 STATION 13 .0.25 MI. 123 DEG. IND. 003/012

GR-A SUS 36 0.80 72 81 8. 0 1 01/12/82-12/07/82
.5.4 8.1 28 008/012 1.9 40. 1.2 19.- - -

017/036 STATION 23 - 1.8 MI. 150 DEG. IND. 004/012

GR-B 015 36 1.4 Igg 10. I C. 0 01/12/82-12/07/S2
9.7 10. 12 012/012 4.8 - 21. 48 21.- -

036/036 ST ATION 12 - 0.1 MI. 360 DEG. CON. 012/012
.y-

GR-B SUS 36 1.4. 16. 23. 13. 1 01/12/82-12/07/82
11. 23. 28 011/012 1.5 - 150. 0.91 65.- -

033/036 STATION 28 - 1.8 MI. 150 DEG. IND. 011/012

SR-89 36 1.1 . LT 10 LT 10 0 01/12/82-12/07/87
LT 1. 0 -LT 1.0 LT 0.80 -LT 10

000/036 000/012

SR-90 36 0.93 0.76 0.76 LT C.90 0 01/12/82-12/07/82
0.76 0.76 13 001/012 0.76 0.76 LT 0.40 -LT 0.90- -

001/036 STATION 13 - 0 25 MI.120 DEG. IND. 000/012

I-131 12 9.00 LT2000. LT2000. 0 01/12/82-12/07/82
.LT2000. .-LT2000. LT 80.0 -LT2C00.

000/012 000/004

.

%

.

4

e e * e * e

i



.. . . _ . . . _ . ._ _ ._ . _ _ _ _ _ . _ _ . . . . _ . . . _. . . _ . _ _ ._ _ m _. _ . . . _ . . .. ._ .

. . * ~ *

.

*
,

R AOIOLOGICAL ENVIRONMENT AL MONITORING PROGRAM SUMMARY .

PATHWAY- WATERBORNE COMPILATION - ANNUAL SUMMARY NEDRASKA PUBLIC POWER 0!$TRICT
*

.5 AMPLE - WATER - RIVER C01 TROL - ST ATION 12 - 0 1 MI. 360 OEG. CO CO3PER NUCLEAR STATION
UNITS - PCI/ LITER

ANALYSIS r:0 - LIMIT OF ALL IN0!CATOR SAMPLES LOCATION WITH HIGHEST MEAN C0t1 TROL LOCATION NON- REPORTING PERIOD
OETECTION MEAN X E-00 MEAN X E-00 MEAN X E-00 ROUTINE

HEAN X E-C0 RANJE ST ATION FR ACT ION ^ RANGE RANGE
FR4C TION STATION DESCRIPTIO1 FRACTION

......................... ..................... ... ...............______..___...__. ............ ..._.. . .... . ...... ._

=C5-137 12 9.00 LT 7.00 LT- 7.00 0 01/12/82-12/07/82
LT 6.00 -LT 7.00 LT 5.00 -LT 7.00

000/012- 000/004

.H-3, 12 140. 180. 220. 140. 0 01/12/82-12/07/82140. 220. 13 004/004 100. - 410. 120. 170.- -

_
012/012 ST ATION 13 - 0 25 MI .120.DEG. IND. 004/004

h3 '

LJ'

.

_ _ _ _ _ _ _ _ _ _ _ - - - - . . - _ . _ _ _ _ _ - _ _ _ _ _ - - __ __ - - - - - _ _ _ _
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RADIOLOGICAL EPNIRONMENT AL MONITORING .PR3GR AM SUMMARY

. SAMPLE - RABSITS ANIMALS .
COMPILATION - ANNUAL SUMMARY NEBRASKA PUBLIC PCWER DISTRICTPATHWAY- INGESTION
CONTROL - COOPER i40 CLEAR STATION

UNITS - PCI/GM WE T

A*4ALYSIS N3. LIMIT OF ALL If40lCATOR SAMPLES LOCAT ION WITH HIGHEST ME AN CONTROL LOCA TION P40N- REPORTING PERIOD
'OETECTION MEAN X E-00 MEAN X E-00 MEAN X E-00 ROUTINE
PEAN X E-00 RANGE STATION FRACTION RANGE RANGE

FR4CTION STAT ION DESCRIPTIO1 FRACTION
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - -_

I-131- 4 LT 2.0 BY CHEMICAL SEPARATION O 11/04/82-11/15/82
1HfROID LT 1. 0 -LT 20

000/004

'5R-89 4 LT 0 30 0 11/04/82-11/15/82
FEMUR LT' O.30 -LT 0.30,

000/004

SR-90 4 0.22 0.24 0 11/04/82-11/15/82
0.280.24 28 002/002 0.20FEMUR' O.21 --

004/004 STATION 2S - 1.8 Mt. 150 OEG. IND.

$
K-40 4 2 95 3 12 0 11/04/82-11/15/82

3.12 35 002/002 2.26 -- 3 98MUSCLE 2.78 -

004/004 STATION 35 - 2.0 MI. 350 DEG. CON.

1-131 4 LT 0.400 0 11/04/82-11/15/82
HUSCLE. LT 0.300 -LT 0.400

000/004

CS-13T 4 LT 0.0600 0 11/04/82-11/15/82
MUSCLE LT 0.0500 -LT 0.0600

000/004

.

.

.

.



.-_

, . . , ,

*.

RADIOLOGICAL ENVIRONMENTAL . MONITORING PROGRAM SUMM ARY ,

'

' PATHWAY- AQUATIC COMPILATION - ANNUAL SUMMARY NEBRASKA PUBLIC POWER DISTRICT
5 AMPLE - VEGETATION - AQUATI CONTRCL - ST ATION 12 - 0.1 MI. 360 DEG. :D CO3PER NUOLEAR STATION

' U'4 I T S - PCI/GM' WET

ANALYSIS NO LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONTROL LOCATICN NON- REPORTING'PERIO3
DETECTION HEAN X E-00 ME Ard X E-00 MEAN X E-00 R 0U TI NE

PEA?4 X E-00 RANGE STATION FRACTION- RANGE RANGE
FRACTIO *4 STATION DES CR IP T IO'4 FRACTI0ta

'5 AMPLE .3 LT 0.00000 LT C.C0000 0 10/15/82-10/15/52
LT 0.00000-LT -0.00000 LT9900.. -LT 0.0C000

000/003 000/001

NO SAMPLES OF AQUATIC VEGETATION WERE COLLECTED IN 1982; THERE WAS NO GROWTH.

- - - _ - _ _ _ _ _ _ _ - _ _ _ _ - _ _ - _ _ _ . .
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RA020 LOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY

PATHWAY - GAMMA EXPOSURE COMPILATION - ANNUAL SUMMARY NE8RASKA PUBLIC POWER DISTRICTSA.MPLE - ENVIRONMENTAL TLD CONTROL . COOPER NUCLEAR STATION
, UNITS . mR/ YEAR
!

-ANALYSIS NO LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONTROL LOCATION NON- REPORTING PERIOD.OETECTION MEAN X E.00 MEAN X E-00 MEAN X E.00 ROUTINEMEAN X E.00 RANGE STATION FRACTION RANGE RANGE
FRACTION STATION DESCRIPTION FRACTION

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

TLD 63 2mR 82 164
(a) 0 01/04/82-01/04/89

Exposure / year -69 164 STATION 01-

063/063. 01 0.1 MI. 225 OEG. IND.

(a) TLD from station 18 for second quarter missing due to vandalism.

- S$

.
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A and B. AIR PARTICULATE SAMPLES - GROSS BETA AND GROSS ALPHA .

(See Tables A-1 - A-4, B-1 - B-4
.

STATIONS 01 to 10

Air particulates were collected continuously on membrane filters which
were changed weekly at Stations 01 through 10. The filters were shipped to
Teledyne isotopes and analyzed for gross beta. and gross alpha. They were
composited for each station quarterly and monitored for gamma activity (See
Tables D-1 and D-2).

The gross beta activity for each quarter of 1981 and 1982 is summarized
below:

1981 First Quarter 0.130 pCi/Cu. M.
Second Quarter 0.260 pCi/Cu. M.
Third Quarter 0.053 pCi/Cu. M.
Fourth Quarter 0.033 pCi/Cu. M.

1982 First Quarter 0.035 pCi/Cu. M.
Second Quarter 0.021 pCi/Cu. M.
. Third-Quarter 0.023 pCi/Cu M.

'

Fourth Quarter 0.031 pCi/Cu. M.

The level of gross beta activity had returned to normal environmental
'

levels since the Chinese atmospheric nuclear weapons tests of October 16,
1980. The gross alpha activity (Tables B-1 through B-4) continues low ;and
close to the limits of detection. This low gross alpha activity is probably
due to alpha emitters found in soil and to cosmogenic radiation.' The gross
beta particulate levels -in all of the stations are similar to other areas of

~

the United States and indicate no influence from the plant.

!
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TTELEDYNE NM TABLE A-1 WEEKLY COLLECTIONS
FIRST QUARTER 1932

NEBRASKA PUBLIC POWER O! STRICT (JANUARY-MARCH)-

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pC1/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY-
K'JC L I D E NUMBER 12/28/81-02/01/82 02/01/82-03/01/82 03/01/82-03/29/82 12/28/81-03/29/32-
, AIR PARTICULAT~. 01 2.0 0.6 E-02 7.4 i 0.3 E-03 1.7 1 1.9 E-02 1.5'2 1.2 E-02
FILTERS
GPOSS BETA 02 5.5 1 0.9 E-02 4.1 t 1.5 E-02 2.7 i 1.2 E-02 4.2 1 1.6 E-02

03 4.1 1 0.9 E-02 3.0 i 1.1 E-02' 1.4 t 0.6 E-02 3.0 1 1.4 E-02

04 5.8 i 0.3 E-02 3.9 1 1.3 E-02 2.6 i 1.0 E-02 4.2.2 1.7 E-02

05 6.0 1 3.3 E-02 5.4 i 3.4 E-02 2.4 i 1.0 E-02 4.7 1 3.1 E-02

06 4.9 1 1.1 E-02 3.4 1 1.4 E-02 2.0 1 0.8 E-02 3.5 i 1.6 E-02

gj 07 4.8 i 1.0 E-02 3.1 i 1.3 E-02 1.6 i 0.6 E-02 3.3 i 1.7 E-C2

08 4.9 k 1.1 E-02 3.8 1 1.0 E-02 2.8 1 1.1 E-02 3.9 1 1.3 E-C2

09- 3.9 i 0.6 E-02- 2.4 1 1.0 E-02 1.2 1 0.5 E-02 2.6 1.3 E-02

10 4.6 t 1.0 E-02 3.1 1 1.5 E-02 2.0 1 0.9 E-02 3.3 t 1.5 E-02

. AVERAGE . 01-10 4.7 i 1.7 E-02 3.3 1 1.8 E-02 2.0 1 1.1 E-02 3.5 i 1.9 E-02

.ALL. STATIONS

Y and s Grand 7 and s

_ _ _ - - - _ _ _ _ _ _ _ - - _ _ _ _ _ - _ _ - _ _ - _ _ _
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TTElEDYtlE ISOTOPES TABLE A-2 WEEKLY COLLECTIONS
SECOND QUARTER 1935

NEBRASKA PUBLIC POWER DISTRICT (APRIL -JUNE)

COOPER NUCLEAR STATION

EXPOSURE PATilWAY - AIRBORNE

AIR PARTICULATE FILTERS

pCl/Cu. M.

SAMPLE STATION ' MONTHLY SUMMARY M0f4THLY SUMMARY MONTitLY SUMMARY QUARTERLY SUMMAR
NUCtIDE NUMBER 03/29/82-05/03/82 05/03/82-06/01/82 06/01/82-06/28/82 03/29/82-06/2S/S

AIR PARTICULATE 01 3.4 1 0.6 E-02 2.5 1 0.9 E-02 2.6 1 0.4 E-02 2.8 2 0.7 E-02
FILTIRS
GROS 5 BETA 02 2.9 i 0.6 E-02 2.1 1 0.6 E-02 2.1 1 0.3 E-02 2.4 2 0.6 E-02

03 1.2 1 0.8 E-02 2.0 t 0.7 E-02 1.4 1 0.3 E-02 1.5 1 0.7 E-02

04 2.7 1 0.4 E-02 2.1 1 0.5 E-02 1.0 t 0.5 E-02 2.3 1 0.5 E-02

05 2.3 1 0.6 E-02 2.2 1 0.7 E-02 2.2 1 0.3 E-02 2.2 2 0.5 E-02

06 2.0 1 0.7 E-02 2.0 1 0.4 E-02 2.2 1 0.2 E-02 2.1 2 0.5 E-02

07 1.7 1 0.4 E-02 2.0 i 0.6 E-02 2.0 1 0.1 E-02 1.9 2 0.4 E-02

08 2.7 1 0.5 E-02 2.3 1 0.7 E-02 2.1 i 0.3 E-02 2.4 1 0.5 E-02

09 1.2 1 0.9 E-J2 1.9 i 0.8 E-02 1.4 1 0.2 E-02 1.5 2 0.7 E-G2

10 2.4 1 0.6 E-02 2.3 1 0.6 E-02 2.1 1 0.3 E-02 2.3 10.5 E-02

AVERAGE 01-10 2.3 1 0.9 E-02 2.1 1 0.6 E-02 2.0 1 0.4 E-02 2.1 1 0.7 E-02
ALL STATIONS

I and S Grand I and 5
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TTELEENNE lSO1DPES TABLE A-3 WEEKLY COLLECT!045
THIR0 QUARTER 19.S2

NE8RASKA PUBLIC POWER O! STRICT (JULY -- SEPTEMSER)

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

- AIR PARTICULATE FILTERS

pC1/Cu. M.

.. SAMPLE STATION MONTHLY-SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY
NUCL10E NUMBER 06/28/82-08/02/82 08/02/82-08/30/82 08/30/82-09/27/82 06/28/82-09/27/82

AIR PARTICULATE .01 3.2 1 0.8 E-02 3.0 1 1.8 E-02 2.9 1 0.9 E-02 3.1 i 1.1 E-02
FILTERS
GROSS BETA 02 2.6 0.7 E-02 P.3 i 1.1 E-02 2.4 't 0.5 E-02 E.4 2 0.S E-02

03 2.1 1 0.7 E-02 2.2 1 1.0 E-02 2.7 1 1.0 E-02 2.3 i 0.8 E-02

04 2.5 1 0.6 E-02- 2.6 2 1.1 E-02 2.5 t 1.0 E-02 2.5 2 0.8 E-02

05 2.3 1 0.4 E-02 2.3 i 1.1 E-02 2.5 i 0.8 E-02 2.4 1 0.7 E-02

06 2.0 1 0.3 E-02 1.6 i 0.6 E-02 1.3 i 0.6 E-02 1.6 1 0.5 E-02

07 2.1 1 0.3 E-02 1.9 i 0.9 E-02 2.0 i 0.7 E-02 2.0 1 0.6 E-02

E$ 08 2.8 2 1.1 E-02 2.2 0.9 E-02 2.7 1 1.1 E-02 2.6 t' 1.0 E-02

09 1.2 2 0.3 E-02 1.1 1 0.7 E-02 1.1 2 0.4 E-02 1.1 1 0.4 E-02

10 2.6 i 0.5 E-02 2.4 i 1.1 E-02 2.6 i 0.9 E-02 2.5 i 0.8 E-02

AVERAGE 01-10 2.3 1 0.8 E-02 2.2'2 1.1 E-02 2.2 2 0.9 E-02 2.3 1 0.9.E-02
ALL-STATIONS

I and s Grand I and s

_ _ _ _ __ _
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M M NE M PES TABLE B-1 WEEKLY COLLECTIONS
FIRST QUARTER 1532-|

NEBRASKA PUBLIC POWER DISTRICT (JANUARY-MARCH) |

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARD
MUCLIDE NUMBER 12/28/81-02/01/82 02/01/82-03/01/82 03/01/82-03/29/82 12/28/81-03/29/59

A'R PARTICULATE 01 1.7 i 0.4 E-03 1.4 i 0.9 E-03 1.5 2 0.6 E-03 1.6 1 0.7 E-03
~

FILTEES
GROSS ALPHA 02 2.9 i 1.1 E-03 1.6 1 0.5 E-03 1.9 i 0.4 E-03 2.2 1 0.9 E-03

03 2.6 1 0.4 E-03 1.5 1 0.6 E-03 1.5 1 0.6 E-03 1.9 1 0.7 E-03 ^

04 2.6 i 1.3 E-03 2.5 i 1.0 E-03 1.7 i 0.3 E-03 2.1 1 1.1 E-03

05 2.9 i 1.2 E-03 1.9 1 1.2 E-03 2.1 t 0.9'E-03 2.4 1 1.1 E-03.

06 3.5 i 1.3 E-03 1.4 1 0.5 E-03 2.1 1 0.7 E-03 2.4 1 1.7 E-03

E$ 07 2.3 i 1.2 E-03 1.5 1 0.5 E-03 '1.6 i 0.7 E-03 1.8 1 0.9 E-03

08 3.0 i 1.5 E-03 1.6 0.7 E-03 1.7 1 0.4 E-03 2.1 i 1.2 E-03

09 2.2 2 0.9 E-03 1.3 1 0.5 E-03 1.8 i 1.0 E-03 1.8 1 0.9 E-03

10 2.7 2 1.3 E-03 1.4 i 0.5 E-03 1.3 1 0.3 E-03 2.1 1 1.1 E-03
_

AVERAGE 01-10 2.7 1 1.3 E-03 1.6 1 0.7 E-03 1.8 1 0.6 E-03 2.1 i 1.1 E-03
.ALL~5TATIONS

I and 5 Grand I and 5
!
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SPTELEtNNE ISOTOPES TABLE B-2 WEEKLY COLLECTIONS

.5ECOND QUARTER 1982
NEBRASKA PUBLIC POWER 0! STRICT (APRIL - JUME)-

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIR 80RNE

AIR PARTICULATE FILTERS

pC1/Cu. M.

SAMPLE STATION- MONTHLY SUMMARY NONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY
NUCLICE NUMBER 03/29/82-05/03/82 05/03/82-06/01/82 06/01/82-06/28/82 03/29/82-06/28/s2

AIR PARTICULATE 01 2.8 0.7 E-03 2.1 i 1.0 E-03 1.4 2 0.5 E-03 2.1 2 0.9 E-03.
FILTERS
GROSS ALPHA 02 2.5 1 2.1 E-03 1.4 i 0.5 E-03 1.5 i 0.5 E-03 1.9 1 1.3 E-G3

03~ 2.01 1.0 E-03 1.4 1 0.5 E-03 1.2 1 0.5 E-03 1.6 1 0.8 E-03

04 2.6 i 1.5 E-03 1.4 1 0.5 E-03 1.6 1 0.5 E-03 1.9 1 1.1 E-03

05 2.2 2 1.6 E-03 1.3 2 0.5 E-03 1.4 1 0.5 E-03 1.6 2 1.1 E-03-

06 2.1 1.5 E-03 1.4 1 0.5 E-03 1.2 1 0.4 E-03 1.6 i 1.0 E-03

07 2.3 2 1.2 E-03 1.5 i 0.5 E-03. 1.6 i 0.7 E-03 1.8 1 0.9 E-03

- 08 2.0 1.4 E-03 1.3 1 0.5 E-03 1.6 i 0.5 E-03 1.7 1 0.9 E-03-

09 1.8 i 0.8 E-03 1.3 1 0.5 E-03 1.2 2 0.5 E-03 1.4 i 0.6 E-03

10 3.4 1 1.5 E-03 1.5 1 0.6 E-03 1.3 0.3 E-03 2.2 i 1.4 E-03

AVERAGE 01-10 2.4 i 1.3 E-03 1.4 1 0.6 E-03 1.4 1 0.5 E-03 1.8 i 1.0 E-03
ALL STATIONS

li and s Grand li and s
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TTELEET(NE ISOTOPES TABLE 8-3 WEEKLY' COLLECTIONS
THIRD QUARTER 1932

NE8RASKA PUBLIC POWER OISTRICT (JULY - SEPTEMBER)

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pC1/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY
NUCLIOE NUMBER 06/28/82-08/22/82 08/02/82-08/30/82 08/30/82-09/27/82 C6/28/82-09/27/32

AIR PARTICULATE 01 1.6 i 1.0 E-03 1.8 i 0.7 E-03 1.3 2 0.5 E-03 1.6 1 0.8 E-03
FILTERS
GROSS ALPHA 02 2.1 1 1.5 E-03 1.2 1 0.3 E-03 1.4 i 0.5 E-03 1.6 1 1.0 E-03

03 1.7 i 0.6 E-03 1.5 2 0.8 E-03 1.4 1 0.5 E-03 1.6 1 0.6 E-03

04 2.4 i 1.5 E-03 1.5 1 0.8 E-03 1.4 1 0.5 E-03 1.8 2 1.1 E-03

05 2.1 1 1.2 E-03 1.2 t. 0.3 E-03 1.3 2 0.5 E-03 1.6 i 0.9 E-03

06 1.5 1 0.7 E-03 2.5 1 2.4 E-03 1.3 0.5 E-03 1.7 2 1.4 E-03

E$ 07 1.7 1 0.9 E-03 1.3 i 0.5 E-03 1.6 2 0.7 E-03 1.6 1 0.7 E-03

08 1.8 i 0.9 E-03 1.5 i 0.6 E-03 1.5 0.7 E-03 1.6 i D.6 E-03

09 1.3 2 0.6 E-03 1.2 2 0.5 E-03 1.3 2 0.5 E-03 1.3 2 0.5 E-03

10 2.0 1 0.6 E-03 1.2 2 0.3 E-03 2.3 2 1.6 E-03 1.9 2 1.0 E-03

AVERAGE 01-10 1.8 i 1.0 E-03 1.5 1 0.9 E-03 1.5 1 0.7 E-03 1.6 2 0.9 E-03
ALL STATIONS

I and s Grand I and s

.
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1PTELEINNE ISOTOPES TABLE 8-4 WEEKLY COLLECT!0x5
FOURTH QUARTER 1982

NE8RASKA PUBLIC POWER _OlSTRICT .(OCTOBER-SEPTEM5ER)

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pC1/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMAR1 QUARTERLY SUMMAR
hUCLIDE NUMBER 09/27/82-11/01/82 11/01/82-11/30/82 11/30/82-12/28/82 09/27/82-12/28/E,

AIR PARTICULATE 01 1.7 i 0.5 E-03 2.2 i 1.3 E-03 1.5 1 0.6 E-03 1.8 i 0.8 E-03

FILTERS
GROSS ALPHA 02 2.0 1 0.6 E-03 1.6 t 0.7 E-03 1.5 i 0.4 E-03 1.7 1 0.6 E-03

03 2.0 1 0.6 E-03 2.4 2 0.7 E-03 1.8 1 0.6 E-03 2.0 1 0.6 E-03

04 1.9 1 0.2 E-03 2.5 1 0.9 E-03 1 9 1 0.3 E-03 2.1 2 0.6 E-03

05 1.9 t 0.5 E-03 2.2 i 0.9 E-03 1.6 2 0.3 E-03 1.9 i 0.6 E-03

06 1.7 i 0.5 E-03 2.3 i 0.8 E-03 1.7 i 0.5 E-03 1.9 2 0.6 E-03

07 1.7 i 0.5 E-03 2.1 i 0.9 E-03 1.3 i 0.5 E-03 1.7 1 0.7 E-03

M 08 2.0 2 0.4 E-03 1.8 1 0.8 E-03 1.6 i 0.7 E-03 1.8 2 0.6 E-03

09- 1.9 1 0.3 E-03 1.6 1 0.5 E-03 1.7 1 0.6 E-03 1.7 1 0.5 E-C3

10 2.0 1 0.3 E-03 2.0 i 1.1 E-03 1.7 t 0.6 E-03 1.9 i 0.7 E-03

AVERAGE 01-10 1.9 i 0.4 E-03 2.1 1 0.8 E-03 1.6 i 0.5 E-03 1.8 1 0.6 E-03
ALL STATIONS

I and s Grand I and s
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ISOTOPES

C. AIR RADI0 IODINE - CHARC0AL FILTERS (See Tables C-1 through C-4)
,

STATIONS 01 to 10
.

Charcoal filters used in series.with air particulate filters were col-
lected weekly during 1982 at ' station 01 through 10 and monitored for radio-
iodine.

Tables C-1 through C-4 shew the average monthly and quarterly results
for each station and for all 10 stations. No airborne I-131 was detected; all

'

results were at or below the minimum level of detection.

Lack of any detections of I-131 supports the conclusion that no detect-
able radionuclides were emitted in air releases from CNS.

.
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D. COMPOSITE OF AIR PARTICULATE FILTERS - GAMMA

(See Tables D-1 and 0-2)

STATIONS 01 to 10

Weekly Air Particulate filters were composited for each station for-
a quarterly gamma spectral analysis during the four quarters of 1982.

Beryllium-7, a naturally occurring cosmogenic nuclide, was detected
in 40 of 40 samples at a level of 0.117 pCi per cubic meter which is the same
level as in past years. There was one detection of Thorium-228 at station 07
in the first quarter of 1982. This is a natural terrestrial nuclide and the
activity was below the limit of detection. Potassium-40, also a natural
nuclide, was detected in 5 of 40 samples also below the limit of detection.

,

One detection of Co-60 occurred at station 01 during the third quarter.
This sample was analyzed for a second time and the presence of Co-60 was
confirmed. This is an activation product and was detected once in a trace
amount so that no firm attribution to a plant release can be made.

There were no detections of I-131 in the charcoal filters in series with
the air particulate filters. There was no correlation between the level of

,

activity and the stations close to the plant. There was no indication of an
effect from the operations of CNS.

.
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E. EGGS (See Tables El, E2)
,

STATIONS 42, 51, 67, 76
,

.

Egg samples were collected quarterly from four locations and analyzed for
elemental calciun, gross beta, Sr-89, Sr-90 and gamma emitters. The gross,

.

beta measured 1.7 pCi per gram, wet, which was accounted for largely by the
naturally occurring, terrestrial isotope K-40. No other gamma emitters were
measured above the minimum , level of detection. There were no detections of
Sr-89. The level of elemental. calcium in 16 samples was 0.12 mg per gram which
is similar to the levels of previous years.

There were two detections of Sr-90 in 16 samples at a -level of 0.0013 pCi
per gram, wet, which is below the minimum level of detection and is a residue
from past nuclear explosions.

There was no evidence of an- effect from the operation of CNS on egg
s amples.

.
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TTELEDYNE ISOTOPES TABLE E-1

NEBRASKA PUBLIC PC.lER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

EGGS - pct /gm, wet

'

SAMPLE STATION 1st QUARTER, 2nd QUARTER 3rd QUARTER 4th QUARTER
NUCLIOE NUMBER 01/18/82 04/19/82 07/19/82 10/18/82

,_,

Gross Beta 42,51,67,76 Meanistd.dev. 1.3 1 0.4 F 00 1.3 i 0.5 E 00 2.2 t 0.6 E 00 2.1 0.4 E 00
det./ total 4/4 4/4 4/4 4/4
range (0.9-1. 7) E 00 (1.0-2.0)E 00 (1.3 t 2.7)E 00 (1.8-2.7)E 00

Sr-89 42,51,67,76 Meanistd.dev. L.T. 4 E-03 L . T, . 6. E-03 L.T. 5. E-03 L.T. 6. E-03
det./ total 0/4 0/4 0/4 0/4
range -- -- -- --

Sr-90 42,51,67,76 Heantstd.dev. L.T. 1. E-03 L.T. 3. E-03 1.3 0.5 E-03 L.T. 4 E-03
det./ total 0/4 0/4 2/4 0/4

(.9- 1.6)E-03range -- -- --

Ca (eles.) 42,51,67,76 Meanistd.dev. 1.7 i 1.0 E-01 1.0 0.5 E-01 1.6 t 1.2 E-01 7.7 1 4.3 E-02
mg/gm- det./ total 4/4 4/4 4/4 4/4

, range (0.8-3.1)E-01 (0.5-1.5)E-01 (0.2-3.1)E-01 (3.4-13.0)E-02
cm

K-40 42,51,67,76 Meanistd.dev. 7.9.i 1.6 E-01 9.4 i 1.0 E-01 7.9 * 1.8 E-01 1.0 2 0.2 E 00
det./ total 4/4 4/4 4/4 4/4
range (6.9-10.0)E-01 (8.0-10.0)E-01 (5.3-9.4)E-01 (0.8-1.2)E 00

1-131 42,51,67,76 Mean std.dev. L.T. 9. E-03 L.T. 2. E-02 L.T. 1. E-02 L.T. 2. E-02
det./ total 0/4 0/4 0/4 0/4
range -- -- -- --

Cs 137 42,51,67,76 Meanistd.dev. L.T. 6. E-03 L.T. 9. E-03 L.T. 1. E-02 L.T. 1. E-02
det./ total 0/4 0/4 0/4 0/4
range -- -- -- --

'
.
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ISOTOPES.

F. FEED AND FORAGE - BEEF PRODUCERS (See Tables F-1 and F-2)

STATIONS 64, 65, 67, 68, 71. 76
,__

.

Feed and forage samples were collected monthly from beef producers at six
stations and radioassayed for gamma emitters . During peak pasture season
(June through September) a monthly composite was made of the weekly samples
received and also measured for gmmna activity. The cattle at station 65 were
sold and the station discontinued. No sample was collected after May 1982.
Beryllium-7, of cosmic origin, was detected in 37 of 76 samples and the
terrestrial nuclide K-40 was detected in 76 of 76 samples at the levels
encountered in the past.

There was one detection of radium-226 and two detections of thorium-228
in the 76 samples analyzed. These are naturally occurring terrestrial
nuclides.

Ten detections of Cs-137 occurred at an average activity level of 0.0691
pCi/gm, wet. The highest number (five) occurred in the spring of the year.
There were three detections of Ce-144 at a level of 0.550 pCi/gm, wet. These
are fission products which occurred in other areas of the United States and
are probably residual fallout from previous nuclear weapons testing. There
was no indication of a plant effect on feed and forage from the operations of .

CNS.

.
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WTELEDmE ISOTOPES TA3LE F-1
.

'

NEBRASKA #USLIC POWER 0!$TRICT.

COOPER MUCLEAR-STATION

EXPOSURE PATHWAY - INGESTION

FEE 0 ANO FORAGE - BEEF PRODUCERS - pC1/ga, wet

j

SA'PLE STATION 1st QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER'
AUCLIOE NUMBER 01/04/82-03/01/82 04/05/82-06/28/82 07/06/82-09/27/82 10/04/82-12/07/82~i

1

8e-7 64.65.67,68, Meantstd.dev. 7.0 1 5.0 E-01 3.3 i 1.6 E 00 8.2 2 2.7 E 00 2.0 1 1.3 E 00
'

71,76- det./ total 4/21 9/19 ' 1S/18 6/13 'j

Station 65:(a) range (0.2-1.2)E 00 (O'.8-5.1)E 00 (2.9-13.8)E 00 (0.4-4.2)E 00

K-40 64,65,67,68, Meantstd.dev. 1.4 1 1.1 E 01 1.5 2 00.9E 01 1.6 2 0.5 E 01' 5.6 2 4.8 E 00
71,76 det./ total 21/21 19/19 18/18 -18/18.

range (0.3-4.1)E 01 (0.3-3.0)E 01 (0.9-2.8)E 01 (1.5-21.8)E 00
-I-131

.

64,65,67,68, Meantstd.dev. L.T. 2. E-01 L.T. 6. E-01 L.T. 6. E-01 L.T. 8. E-02
by chemical 71,76 det./ total 0/21. 0/19 0/18 0/18
separation range -- -- -- --

h0 Cs-137 64,65,67,68, Meanistd.dev. 5.0 2 2.6 E-02 1.1 2 0.7 E-01 7.0 2 3.4 E-02 1.3 2 0.7 E-02
'

71,76 det./ total 3/21 5/19- 1/18 1/18
range (0.2-7.3)E-02 (0.4-2.1)E-01 -- --

C e'-14 4 64,65,67,68, Meantstd.dev. 4.9 1 0.9 E-01 6.7 1 1.1 E-01 L.T. -5. E-01 L.T. 3. E-01
71,76 det./ total 2/21 1/19 0/18 -0/18

range (4.3-5.6)E-01 -- -- --

Ra-226 64,65,67,68, Neantstd.dev. L.T. 1. E 00 1.0 1.0.6 E 00 L.T. 1. E 00 L.T. 7. E-01
71,76 det./ total 0/21 1/19 0/18 0/18

range -- -- -- --

Th-223 '64,65,67,68',- .Meantstd.dev. L.T. 1...E-01 1.3 0.4 E-01 1.6 i 0.3 E-01 L.T. 6..-E-02.-
.71,76- 'det./ total 0/21 1/19 1/18 0/18-

range- -- -- -- --

1

'(a) Station 65 - Cattle sold; no samples of feed and-forage received after 05/03/82.

_ _. . .
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TTELEIF(NE ISOTOG ' TABLE F-2

NE8RASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FEED AND FORAGE - BEEF PRODUCERS - pct /gm, wet

SAMPLE STATION 1st QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER
RUCLIDE NUMSER 01/04/82-03/01/82 04/05/82-06/28/82 07/06/82-09/27/82 10/04/82-12/07/82

Be-7 64,65,67,68,71,76 7.0 25.0 E-01 (4/21) 3.3 11.6 E 00 (9/19) 8.2 12.7 E 00 (18/18) 2.0 11.3 E 00 (6/18)
Station 65 (a) '

K-40 64,65,67,68,71,76 1.4 1 1.1 E 01 (21/21) 1.5 10.9 E 01 (19/19) 1.6 10.5 E 01 (18/18) 5.6 14.8 E_00 (18/18):

Mn-54 64,65,67,68,71,76 L.T. 7. E-02 (0/21) L.T. 7. E-02 (0/19) L.T. 7. E-02 (0/18) L.T. 3. E-02 (0/1S).

.Co-58 64,65,67,68,71,76 L.T. 7. E-02 (0/21) L.T. 7. E-02 (0/19) L.T. 8. E-02 (0/18) L.T. 3. E-02 (0/18):

Fe-59 64,65,67,68,71,76 L.T. 2. E-01 (0/21) L.T. 2. E-01 (0/19) L.T. 2. E-01 (0/18) L.T. 8. E-02 (0/18)

Co-60 64,63.67,68,71,76 L.T. 7. E-02 (0/21) L.T. 7. E-02 (0/19) L.T. 7. E-02 (0/18) L.T. 3. E-02 (0/18)|

:2n-65 64,65,67,68,71,76 L.T. 2. E-01 (0/21) L.T. 2. E-01 (0/19) L.T. 1. E-01 (0/18) L.T. 8. E-02 (0/15)

Zr-95 64,65,67,68,71,76 L.T. 8. E-02 (0/21) L.T. 9. E-02 (0/19) L.T. 8. E-02 (0/16) L.T. 3. E-02 (0/IS)

Ru-103 64,65,67,68,71,76 L.T. 7. E-02 (0/21) L.T. 1. E-01 (0/21) L.T. 9. E-02 (0/18) L.T. 3. E-02 (0/18);

Ru-106 64,65,67,68,71,76 L.T. 6. E-01 (0/21) L.T. 6. E-01 (0/19) L.T. 6. E-01 (0/18) L.T. 3. E-01 (0/18).

1-131 164,65,67,68,71,76 L.T. 2. E-01 (0/21) L.T. 6. E-01 (0/19) L.T. 6. E-01 (0/18) L.T. 8. E-02 (0/IS)

Cs-134- 64,65,67,68,71,76 L.T. 7. E-02 (0/21) L.T. 7 E-02 (0/19) L.T. 7. E-02 (0/18) L.T. 4. . E-02 (0/18)-

Cs-137 64,65,67,68,71,76 5.0 1 2.6 E-02 (3/21) 1.1 2 0.7 E-01 (5/19) 7.0 2 3.4 E-02 (1/18) 1.3 2 0.7 E-02 (1/IS)-

8a-140 64.65,67,68,71,76 L.T. 1. E-01 (0/21) L.T. 3. E ,01 (0/19) L.T. 3. E-01 (0/18) L.T. 4. E-02 (0/IB)-

.Ce-141 64.65,67,68,71,76 L.T. 1. E-01 (0/21) L.T. 2. E-01 (0/19) L.T. 2. E-01 (0/18) L.T. 7. E-02 (0/18):

Ce-144 64,65.67,68,71,76 4.9 2 0.9-E-01 (2/21) 6.7 i 1.1 E-01-(1/19) L.T. 5. E-01 (0/18) L.T. 3. E-01 (0/18)

RA-226 64,65,67,68,71.76 L.T. 1. E 00 (0/21) 1.0 i 0.6 E 00 (1/19) L.T. 1. E 00 (0/18) L.T. 7. E-01 (0/18)

Th'-228 64,65,67,68,71,76 L.T. 1. -E-01 (0/21) 1.3 i 0.4 E-01 (1/19) 1.6 t 0.3 E-01 (1/18) L.T. 6. E-02 (0/18);

(a) Station 65'-- cattle sold; no samples of feed and forage received after 05/03/82. ,

.
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FOOD AND GARDEN CR0PS (SEE TABLES G-1, G-2 and H-1, H-2)
,

G. STATIONS 53, 54 - APPLES
*

H. STATIONS 34, 56, 62 - TOMATOES AND GARDEN VEGETABLES

Garden crops and apples were radioassayed once during the year at harvest
time for gross beta, Sr-89, Sr-90, elemental calcium and gamma emitters.
There was no sample available from station 34; no crop was planted in 1982.
Detectable concentrations of gross beta, elemental calcium and K-40 were
monitored in each sample and are the naturally occurring terrestrial nuclides
found in food and garden crops. The results monitored during 1982 duplicate
measurements conducted during previous years.

No Sr-90 was detected in tomatoes and garden vegetables. There was one
detection of Sr-90 in apples at a level of 0.0021 pCi/gm, wet at Station 54,
5.2 miles, 320 degrees. This is below the minimum level of detection and'is
probably due to residual fallout from past atmospheric nuclear weapons testing.
There were no gamma emitters above the minimum levels of detection except K-40
as cited above. It may be concluded that there was no detectanle effect on
food and garden crops from the operations of CNS.

.
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TTELEDYNE ISOTOPES TABLE G-1

NE8RASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION
"

FOOD AND GARDEN CROPS - pC1/gm. wet

APPLES

SAMPLE STATION 3rd QUARTER
NUCLIDE NUMBER 07/19/82

Gross Beta 53, 54' Heanistd.dev. 2.2 2 0.5 E 00
det./ total 2/2
range (1.8-2.5) E 00

Sr-89 53, 54 Heanistd.dev. L.T. 3. E-03
de t./ total - 0/2
range --

Sr-90 53, 54 Mean std.dev. 2.1 t 1.1 E-03
det./ total 1/2
range --

Ca 53 54 Meantstd.dev. 4.5 0.7 E-02
(ag/ge. wet) de t./ to t al 2/2

range (4.0-5.0) E-02

K-40 53, 54 Heantstd.dev. 1.1 2 0.0 E 00
det./ total 2/2
range --

~

K-40-ts the only gamma emitter above the limits of detection. See Table G-2 for the list of gamma emitters monitored.

1
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TTELEDYNE ISOTOPES TABLE G-2 ..

*
NEBRASKA PUBLIC POWER DISTRICT ,

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FOOD AND GARDEN CROPS - pCl/gm. wet

APPLES

' SAMPLE STATION 3rd QUARTER
MUCLIOE NUMBER 09/13/82

Be-7 53. - 54- L.T. 1. E-01 (0/2)

K-40' 53 54 1.1 2 0.0 E 00 (2/2)

Mn-54 53, 54 L.T. 1. E-02 (0/2)

Co-58 53, 54 L.T. 1. E-02 (0/2)

Fe-59. 53 54 L.T. 2. E-02 (0/2)

Co-60 53, 54 L.T. 1. E-02 (0/2)

Zn.65 53, 54 L.T. 2. E-02 (0/2)
S Zr-95 53, 54 L.T. 1. E-02 (0/2)

Ru-103- 53, 54 L.T. 1. E-02 (0/2)

Ru-106- 53 '54 L.T. 1. E-01 (0/2)

~I-131 53, 54 L.T. 2. E-02 (0/2)

Cs-134- 53, 54- L.T. 1. E-02 (0/2)

Cs-137 53, 54 L.T. 1. E-02 (0/2)

Sa-140 53, 54 L.T. 2. E-02 (0/2)

'Ce-141 53 54' L.T. 2. E-02 (0/2)

.Ce-144 53, 54 L.T. 1. E-01 (0/2)

RA-226 53, 54 L.T. 3. E-01 (0/2)

Th-228 53, 54 L.T. 2. E-02 (0/2)

t

e
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TTELEDYNE ISOTOPES TABLE H.I

NEBRASKA PUBLIC POWER DISTRICT

COOPER fiUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FOOD AND GARDEN CROPS - pct /gs, wet

GARDEN VEGETABLES - TOMATOES
8

SAVPLE STATION 3rd QUARTER
r;tCL 10E NUMBER 08/16/82

~

Gross 8 eta 56, 62 (a) Meanestd.dev. 5.1 2 0.7 F. 00
det./ total 2/2
range (4.6-5.6) E 00

Sr-89. 56, 62 Meantstd.dev. L.T. 3. E-03
det./ total 0/2
range --

Sr-90 56, 62 Meanistd.dev. L.T. 2. E-03
det./ total 0/2
range --

. Ca 56, 62 Meantstd.dev. 2.0 1 0.0 E-01
jf .(mg/gm, wet) det./ total C/2
- range --

K-40- '56..62 Mean std.dev. 1.8 * 0.1 E 00
det./ total 2/2
range (1.7 1.8) E 00

.

.(a) There was no sample from station 34; there was no crop in 1982.

.
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TTELEDYNE ISOTOPES TABLE H-2 -

~~
NEBRASKA PUBLIC POWER DISTRICT -

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FOOD AND GARDEN CROPS - pCf/ge, wet

GARDEN VEGETABLES - TOMATOES

SAMPLE STATION 3rd QUARTER
NUCLIDE NUMBER 08/16/82

Be-7 56, 62(a) L.T. 8. . E-02 (0/2)
K-40 56, 62 1.8 1 0.1 E 00 (2/2)
Mn-54 56, 62 L.T. 9. E-03 (0/2)
Co-58 56, 62 L.T. 8. E-03 (0/2)

're-69L 56, 62 L.T. 2. E-02 (0/2)
Co-60 56, 62 L.T. 9. E-03 (0/2)
Zn-65 56., 62 L.T. 2. E-02 (0/2)
Zr-95 56, 62 L.T. 9. i 93 (0/2)
Ru-103: 56, 62 L.T. 9. E-03 (0/2)

.Ru-106 56, 62 L.T. 8. E-02 (0/2) ,

I-131 56, 62 L.T. 1. E-02 (0/2)
Cs-134 56, 62 L.T. 9. E-03 (0/2)
Cs-137 56, 62 L.T. 9. E-03 (0/2)
Ba-140 56, 62 L.T. 1. E-02 (0/2)
Ce-141 56, 62 L.T. 2. E-02 (0/2)
Ce-144 56, 62 L.T. 8. E-02 (0/2)-
RA-226 56, 62 L.T. 2. E-01 (0/2)
Th-228 56, 62 L.T. 2. E-02 (0/2)
(a) There was no secole-from station 34; there was no crop in 1982.

--- _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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T TELEDYNE ,

ISOTOPES -

FEED AtlD FORAGE (See Tables I-1, I-2 and J-1, J-2)

I. STATI0t45 61, 74 (tiearest tillk Producers)
' '

J. STATI0 tis 42, 73, 75 (Commercial Milk Producers)

,

Feed and forage was collected from milk producers nearest the plant
quarterly from two stations and monthly during peak pasture season. Feed and
forage from commercial milk producers was collected quarterly from three'

stations. These samples were monitored for Sr-89, Sr-90, elemental calcium and
gamma emitting nuclides.

There were no detections of Sr-89 and elemental calcium remained at
levels seen in previous years. There were 22 detections of Sr-90 at a level
of 0.046 pCi/gm, wet which is lower than that of the year 1981. Cesium-137
was detected in 4 of 31 samples at a level of 0.055 pCi/gm,. wet. Both of

4 these nuclides are fission products and are probably the result of fallout
from previous nuclear atmospheric testing. Both nuclides are at a lower level
than that of the year 1981.

The naturally occurring nuclide Be-7 was seen in 18 of 315.amples at a
level of 1.58 pC1/gm, wet. Potassium-40 was detected in 31 of 31 samples at a
level of 9.08 pCi/gm wet, the same as in previous years. Radium-226 was seen -

in two of 31 samples and Th-228 in four of 31 samples. These are terrestrial
nuclides. There 'was no essential difference in the number or level of detec-
tion of the naturally occurring nuclides or of the fission fallout products
between the feed and forage from the nearest producers or from the commercial
producers. Thus it has been established that no nuclides which were related
to CriS could be ingested by cows from feed and forage and there was no dose
impact to the population.

.
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ME1EM ISOTOPES TABLE I-1 *

.
*

NE8RASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FEED AND FORAGE - NEAREST MILK PRODUCERS

pC1/gm wet

SAMPLE STATION ist QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER
!;UCL IDE NUMSER 01/04/82 04/05/82-06/07/82 07/06/82-09/07/82 10/04/82

Sr-39 61, 74 Meanistd.dev. L.T. 3. E-02 L.T. 5. E-02 L.T. 7 E-02 L.T. 8. E-02
det./ total 0/3 0/4 O/7 0/2
range -- -- -- --

Sr-90 61, 74 Heantstd.dev. 1.4 1 0.2 E-01 L.T. 2. E-02 4.3 2 3.6 E-02 L.T. 5. E-02 >

det./ total 2/3 0/4 6/7 0/2
.ange (1.2 1.5)E-01 (0.1-11.0)E-02-- --

Ca (eles.) 61, 74 Meanistd.dev. 3.3 1 2.4 E 00 3.7 i 3.7 E 00 3.4 1 3.4 E 00 2.7 2 3.4 E 00
ng/gm det./ total 3/3 4/4 7/7 2/2

range (0.6-5.4)E 00 (0.4-8.0)E 00 (1.6-11.9)E 00 (0.3-5.1)E 00
Be-7 61, 74 Meanistd.dev. 7.9 i 2.3 E-01 L.T. 1. E-01 2.2 1 0.4 E 00 L.T. 1. E-01

(g det./ total 1/3 0/4 7/7 0/2
(1.7-2.7)E 00range -. -- --

K-40 61, 74 Heantstd.dev. 1.3 1 0.8 E 01 6.8 i 2.0 E 00 4.2 2 3.0 E 00 6.7 2 2.'4 E'00'
det./ total 3/3 4/4 7/7 - 2/2
range (0.6-2.2)E 01 (4.5-8.6)E 00 (0.7-8.7)E 00 (5.0-8.4)E 00

.
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TTELEINNE ISOTOPES TABLE I-1

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FEE 0 AND FORAGE - NEAREST MILK PRODUCERS

pC*/gm wet

SAMPLE' STATION 1st QUARTER 2nd QUARTER 3rd QUARTER .4th QUARTERNUCL10E NUMBER 01/04/82 04/05/82-06/07/82 07/06/82-09/07/82 10/04/82
I-131 61, 74 Meanistd.dev. L.T. 2. E-01 L.T. 4 E-02 L.T. 1. E-01 L.T. 2. E-02

det./ total 0/3 0/4 0/7 0/2range -- -- -- --

Cs-137 61, 74 Meanistd.dev. L.T. 8. E-02 2.5 0.9 E-02 L.T. 6. E-02 2.2 2 0.5 E-02
det./ total 0/3 2/4 0/7 1/2

(1.8-3.2)E-02'range --
-- --

Ce-144 61, 74 Meanistd.dev. L.T. 5. E-01 L.T. 9. E-02 L.T. 3. E-01 L.T. 1. E-01
det./ total 0/3 0/4 0/7- 0/2range -- -- -- --

' !$ Ra-226 61,.74 Hean std.dev. L.T. 1. E 00 3.6 i 1.6' E-01 L.T. 9. E-01 6.6 i 0.1 E-01
det./ total 0/3 1/4 0/7 1/2range. -- -- -- --

Th-228 61, 74 Meanistd.dev. L.T. 1. E-01 1.1 2 0.0 E-01- 4.7 i 0.8 E-01 1.5 t 0.1 E-01det./ total 0/3 2/4 1/7 1/2
(1.0-1.1)E-01range --

-- --
~

..
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KTELEE7YNE ISOTOPES TA8LE I-2 *

*^

NEBRASKA PUBLIC POWER O! STRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FEED AND FORAGE - NEAREST HILK PRODUCERS

pC1/gm, wet

SAMPLE STATION 1st QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER
.N U C L I D E NUMBER 01/04/82 04/05/82-06/07/82 07/06/82-09/07/82 10/04/82

Ee-7 61, 74 7.9 1 2.3 E-01 (1/3) L.T. 1. E-01 (0/4) 2.2 i 0.4 E 00 (7/7) L.T. 1. E-01 (0/2)
r.-40 71, 74 1.3 1 0.8 E-01 (3/3) 6.8 2 2.0 E 00 (4/4) 4.2 t 3.0 E 00 (7/7) 6.7 1 2.4 E 00 (2/2)
Mn-54 61, 74 L.T. 7. E-02 (0/3) L.T. 1. E-02 (0/4) L.T. 5. E-02 (0/7) L.T. 1. E-02 (0/2)
Co-58 61, 74 L.T. 7. E-02 (0/3) L.T. 1. E-02 (0/4) L.T. 5. E-02 (0/7) L.T. 1. E-02 (0/2)
Fe-59 61, 74 L.T. 2. E-01 (0/3) L.T. 3. E-02 (0/4) L.T. 1. E-01 (0/7) L.T. 3. E-02 (0/2)
Co-60 61, 74 L.T. 8. E-02 (0/3) L.T. 1. E-02 (0/4) L.T. 6. E-02 (0/7) L.T. 1. E-02 (0/2)

In-65 61, 74 L.T. 2. E-01 (0/3) L.T. 3. E-02 (0/4) L.T. 1. E-01 (0/7) L.T. 3. E-02 (0/2),
"

Zr-95 61. 74 L.T. 7 E-02 (0/3) L.T. 1. E-02 (0/4) L.T. 6. E-02 (0/7) L.T. 1. E-02 (0/2)
Ru-103 61, 74 L.T. 8. E-02 (0/3) L.T. 1. E-02 (0/4) L.T. 5. E-02 (0/7) L.T. 1. E-02 (0/2)
Ru-106 61, 74 L.T. 7. E-01 (0/3) L.T. 1. E-01 (0/4) L.T. 4 E-01 (0/7) L.T. 1. E-01 (0/2)
1-131 61, 74 L.T. 2. E-01 (0/3) L.T. 4 E-02 (0/4) L.T. 1. E-01 (0/7) L.T. 2. E-02 (0/2)
Cs-134 61, 74 L.T. 8. E-02 (0/3) L.T. 1. E-02 (0/4) L.T. 5. E-02 (0/7) L.T. 1. E-02 (0/2)
Cs-137 61, 74 L.T. 8. E-02 (0/3) 2.5 1 0.9 E-02 (2/4) L.T. 6. E-02 (0/7) 2.2 0.5 E-02 (1/2)
Ba-140 61, 74 L.T. 1. E-01 (0/3) L.T. 3. E-02 (0/4) L.T. 8. E-02 (0/7) L.T. 1. E-02 (0/2)
Ce-141 61, 74 L.T. 1. E-01 (0/3) L.T. 3. E-02 (0/4) L.T. 8. E-02 (0/7) L.T. 2. E-02 (0/2)
Ce-144 61, 74 L.T. 5. E-01 (0/3) L.T. 9. E-02 (0/4) L.T. 3. E-01 (0/7) L.T. 1. E-01 (0/2)
RA-226 61, 74 L.T. 1. E 00 (0/3) 3.6 i 1.6 E-01 (1/4) L.T. 9. E-01 (0/7) 6.6 1 0.1 E-01 (1/2)
Th-228 61, 74 L.T. 1. E-01 (0/3) 1.1 i 0.0 E-01 (2/4) 4.7 i 0.8 E-01 (1/7) 1.5 1 0.1 E-01 (1/2)

.

._
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E - MTELED(NE ISOTOPES TABLE J-1
'

NEBRASKA PUBLIC POWER DISTRICT
! .

COOPER NUCLEAR STATION
;'

EXPOSURE PATHWAY - INGESTION

FEED AND FORAGE - COMMERCIAL MILK PRODUCERS

pC1/gm wet
'

-

. SAMPLE . . STATION 1st-QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER
NUCLICE fiUM3ER 01/11/82 04/12/82 07/12/82- 10/11/82 '

.Sr-89- 42 '73, 75 Meantstd.dev. L.T. 3. E-02 L.T. 3. E-02 L.T..~5. E-02 L.T.. '1. E-02
det./ total 0/4 0/3 0/4 0/4'

range -- -- -- .- .

Sr-90 ;42, 73, 75 Meanistd.dev. 6.8 2 6.0 E-02 1.6 1 0.3 E-02 4.6 2 1.6 E-02 L.T. 0.8 E-02-
det./ total 4/4 3/3 4/4 .

(0.3-1.7)E-02'
3/4

range (0.1-1.3)E-01 (1.3-1.9)E-02 (2.3-5.9)E-02

Ca (elem.) 42, 73, 75 Neantstd.dev. 1.0 2 0.5 E-01 5.8 1 7.9 E 00 2.4 2 0.9 E 00 1.2 1 3.9 E-01-
mg/gm det./ total 4/4 3/3

. (1.2-3.4)E 00 (0.4-1.2)E 00-
. 4/4 4/4-

range (0.5-1.5)E 01 (0.08-1.5) E 01
.Be 7 42, 73, 75 Heankstd.dev. 1.9 t 0.7 E-01 1.3 0.6 E-01 2.4 2 0'5 E 00 8.7 2 7.6 E-01'.

= C; det./ total .1/4 1/3 4/4
.

(0.1-1.9)E 00'(1.9-3.1)E.00
. 4/4-<

range -- --

K-40 ' 42, 73 75 -Nean std.dev. 1.5 t 1.3 E 01 4.6 2-0.8 E 00 1.0 2 0.2.E 01 4.9 t-1.8 E100,
det./ total . 4/4 3/3 . 4/4 4/4

' range! ( .3-2.7)E 01 (4.0-5.5)E 00. (0.8-1.2)E 01 (3.8-7.6)E.00s

- I-131 42, 73, 75 Meanistd.dev. L;T. 9. E-02 L.T. 7. E-02 L.T. 7. E-02 L.T. 3. .E-02
4

~

det./ total- 0/4 .0/3 0/4, 0/4.
range -- -- -- --

Cs-137 42, 73. 75 Meanistd.dev. 8.6 * 4.4 E-02 L.T. 2. E-02 L.T. 4. E-02 L.T. 2. E-02'
d e t '. / t o t al 1/4 0/3 0/4 0/4
range -- -- -- ---

tCe-144' 42, 73, 75 Heanistd.dev. L.T. 4. E-01 L.T. 2. E-01 L.T. 3. E-01. ~ L.T. 1. 'E-01
de'./ total 0/4 0/3 0/4 0/4
range -- -- -- --

'.~
4.
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TTELEDYNE ISOTOPES TABLE J-2
*

*

NEBRASKA PUBLIC POWER OISTRICT
.

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FEE 0 AND FORAGE - COMitERCIAL MILK PRODUCERS
'

pC1/gm, wet

SAMPLE STATION 1st QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER
.i'JCL I DE twMS ER 01/11/82 04/12/82 07/12/82 10/11/82
'

Se-7 42, 73, 75 1.9 i 0.7 E-01 (1/4) 1.3 +-0.6 E-01 (1/3) 2.4 1 0.5 E 00 (4/4) 8.7 1 7.6 E-01 (4/4)
K-40 42, 73, 75 1.5 1 1.3 E 01 (4/4) 4.6 i 0.8 E 00 (3/3) 1.0 1 0.2 E 01 (4/4) 4.9 1 1.8 E 00 (4/4)
Mn-54 42, 73, 75 L.T. 5. E-02 (0/4) L.T. 2. E-02 (0/3) L.T. 3. E-02 (0/4) L.T. 2. E-02 (0/4)
Co-58 42, 73, 75 L.T. 5. E-02 (0/4) L.T. 2. E-02 (0/3) L.T. 4. E-02 (0/4) L.T. 2. E-02 (0/4)
Fe-59 42, 73, 75 L.T. 2. E-02 (0/4) L.T. 5. E-02 (0/3) L.T. 8. E-02 (0/4) L.T. 4 E-02 (0/4)
Co-60 42, 73, 75 L.T. 6. E-02 (0/4) L.T. 2. E-02 (0/3) L.T. 4 E-02 (0/4) L.T. 2. E-02 (0/4)
2n-65 42, 73, 75 L.T. 1. E-01 (0/4) L.T. 5. E-02 (0/3) L.T. 8. E-02 (0/4) L.T. 4 E-02 (0/4),

Zr-95 42, 73, 75 L.T. 5. E-02 (0/4) L.T. 3. E-02 (0/3) L.T. 4 E-02 (0/4) L.T. 2. E-02 (0/4)
Ru-103 42, 73, 75 L.T. 6. E-02 (0/4) L.T. 3. E-02 (0/3) L.T. 4. E-02 (0/4) L.T. 2. E-02 (0/4)
Ru-106 42, 73, 75 L.T. 5. E-01 (0/4) L.T. 2. E-01 (0/3) L.T. 3. E-01 (0/4) L.T. 2. E-01 (0/4)

; I-131 42, 73, 75 L.T. 9. E-02 (0/4) L.T. 7 E-02 (0/3) L.T. 7. E-02 (0/4) L.T. 3. E-02 (0/4)
Cs-134 42, 73, 75 L.T. 6. E-02 (0/4) L.T. 2. E-02 (0/3) L.T. 4 E-02 (0/4) L.T. 2. E-02 (0/4)
Cs-137 42, 73, 75 8.6 2 4.4 E-02 (1/4) L.T. 2. E-02 (0/3) L.T. 4 E-02 (0/4) L.T. 2. E-02 (0/4)

k Sa-140 42, 73, 75 L.T. 7. E-02 (0/4) L.T. 4 E-02 (0/3) L.T. 6. E-02 (0/4) L.T. 2. E-02 (0/4)
b

Ce-141 42, 73, 75 L.T. 9. E-02 (0/4) L.T. 4 E-02 (0/3) L.T. 8. E-02 (0/4) L.T. 3. E-02 (0/4)
'

b
[ Ce-144 42, 73, 75 L.T. 4 E-01 (0/4) L.T. 2. E-01 (0/3) L.T. 3. E-01 (0/4) L.T. 1. E-01 (0/4)

h RA-226 42, 73, 75 L.T. 9. E-01 (0/4) L.T. 4 E-01 (0/3) L.T. 8. E-01 (0/4) L.T. 4 E-01 (0/4)
Th-228 42, 73, 75 L.T. 8. E-02 (0/4) L.T. 4 E-02 (0/3) L.T. 7. E-02 (0/4) L.T. 3. E-02 (0/4)

I
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K. FOOD AND FEED CROPS - CORN AND S0Y BEANS .

(See Tables K-1 and K-2)

STATIONS 15, 18, 20, 27, 29, 38, and 41

Food and feed crops were collected once during the year at harvest time
.and monitored for gross beta, Sr-89, Sr-90, elemental calcium and gamma
emitters. Measurements on all of these analyses _ were similar in activity
level and range-to those measured in the previous years of 1973~- 1981.

Gross beta activity measured an average of- 8.013.4 pCi per gram,' wet.
This was largely due to K-40, the. naturally occurring, terrestrial nuclide.
Strontium-90 was detected in 4 of 8 samples at an average of 0.026 pCi/gm,
wet, which is below the minimum level of -detection. -The elemental calcium
level was similar to that of other years at 0.47 mg per gram.

From this monitoring data it may be concluded that there was no effect on
food and feed crops from the operations of CNS.

.
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TNN *'TABLE K-1

..
^

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - IMGESTION

F000 AND FEED CROPS - pC1/gm, wet

5 AMPLE STATION 3rd QUARTER
NUCLIOE NUMBER 09/20/82
Gross Beta ~15,18,20,27, Meanistd.dev. 8.0 2 3.4 E 00-

29,38,41 det./ total
.(3.9-13.0)E 00

8/8
range

Sr-89- 15,18,20,27, Meanistd.dev. L.T. 2. E-02
29,38,41 det./ total 0/8

range --

Sr-90 15,18,20.27, Meanistd.dev. 2.6 1 0.8 E-02'29,38,41 det./ total 4/8
range (2.0-3.7) E-02

Ca 15,18,20,27 . Meanistd.dev. 4.7 2 6.5 E-01(=g/gm, wet). 29,38,41 det./ total 8/8
range (0.007-1.7E 00

!S K-40 15,18,20,27, Meantstd.dev. 3.6 2 1.7 E 00~ 29,38,41 det./ total 8/8
range (1.8-5.9) E 00

Be-7, ,15',18,20,27 Meanistd.dev. 3.9 1 0.5 E-01
29,38,41 det./ total 4/8range (3.3-4.5) E-01

,
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TTELE!7tfNE ISOTOPES TABLE K-2

NEBRASKA PU8LIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION
. -

FOOD AND FEED CROPS - pCl/gs, wet

: SAMPLE STATION 3rd QUARTER
NUCLIOE NUMBER 09/20/82 |

Be-7 15,18,20,27,29,38,41 3.9 2 0.5 E-01 (4/8)
.K-40 15,18,20,27,29,38,41 3.6 1 1.7 E 00 (8/8)

Mn-54 15,18,20,27,29,38,41 L.T. 2. E-02 (0/8)

Co-58 .15,18,20,27,29,38,41 L.T. 2. 'E-02 (0/8)
Fe-59 15,18,20,27,29,38,41 L.T. 5. E-02 (0/8)

Co-60 .15,18,20.27,29,38,41 L.T. 2. E-02 (0/8).

Zn-65 15,18,20,27,29,38,41 L.T. 5. E-02 (0/8)

Zr-95 15,18,20,27,29,38,41 L.T. 2. E-02-(0/8)

Jg' Ru-103 15,18,20,27,29,38,41 L.T. 2. E-02 (0/8)

Ru-106 .15,18,20,27,29,38,41 L.T. 2. E-01 (0/8)

1-131 15,18,20,27,29,38,41 L.T. 4 E-02 (0/8)-

-Cs-134 15,18,20,27,29,38,41 , L.T. 7. E-02 (0/8)

Cs-137~ 15,18,20,27,29,38,41 L.T. 2. E-02 (0/8)

Ba-140 15,18,20,27,29,38,41 L.T. 3. E-02 (0/8)

.Ce-141- 15,18,20,27,29,38,41 L.T. 4 .E-02 (0/8) . 1
1

Ce-144 15,18,20,27,29,38,41 L.T. 2. E-01.(0/8) - j
1

RA-226 -15,18,20,27,29,38,41 L.T. 5. E-01 (0/8)
'

= !

Th-228_ 15,18,20,27,29,38,41 L.T. 4 E-02.(0/8) |
'

. ,

9
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ISOTOPES

L. . FISH (See Tables L-1, L-2)
.

-STATIONS 28, 35
.

Fish samples were collected during the spring and . fall and analyzed for
gross beta, Sr-89, Sr-90 and garrana emitting isotopes. The gross beta . and
Sr-90 activities were similar to the levels of previous years. Strontium-90
was detected in eight of - ten samples at a -level of 0.014 pCi per gram wet,
which is below the minimum level of- detection. There were no detections ofSr-89. All of the gamma emitters were at or below the minimum level of
detection except K-40, a naturally = occurring isotope, which was _at a level of
2.3 pCi per gram, wet, approximately '.the same level as in previous years.

There was no significant difference between the fish caught at station 28
downstream from the discharge point and that caught at station 35 upstream
from the discharge point. Since no change has occurred in-levels of activity
in the isotopes monitored since 1975.it can be concluded that -the operations
of CNS have had no effect on fish samples.
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NN TABLE L-1

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FISH - pCl/gm, wet

SANPLE STATION 2nd QUARTER - 4th QUARTER
NUCLIDE NUMBER 08/02/82 11/15/82

Gross Seta 28, 35 Meantstd.dev. -3.8 1 1.2 E 00 6.4 1.1 E 00
det./ total S/S 5/5
range (2.5-5.0)E.00 (5.0-7.5)E 00

Sr-89 28, 35 Meanistd.dev. L.T. 2. E-02 L.T. 3. 'E-02
det./ total C/5 0/5
range -- --

.5r-90 28, 35 Hean2std.dev. 1.4 1.3 E-02 1.7 4 1.3 E-02
det./ total 5/5 3/5
range (0.5-3.4)E-02 (0.9-3.2)E-02

K-40- 28, 35 Heanistd.dev. 2.0 +-1.0 E 00 2.6 +-0.3 E.00-
det./ total 5/5 - 15/5 -
range -(0.4-2.9).E 00 (2.2-3.0)E 00

$

'

.

O
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.'RTELEIT(NE ISOTOPES TABLE L-2 e

NE8RASKA PUBLIC POWER DISTRICT .'-
COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FISH - pC1/gm,' wet

SAMPLE STATION 2nd QUARTER 4th QUARTER
NUCL10E NUMBER 08/02/82 11/15/82

Be-7 28, 35 L.T. 8. E-02 (0/5) L.T. 9. E-02 (0/5):

K-40 28, 35 2.0 i 1.0 E 00 (5/5) 2.6 2 0.3 E 00 (5/5)!

Mn-54'' 28, 35 L.T. 9. E-03 (0/5) L.T. 9. 'E-03 (0/5)'
.

.

Co-58 28,.35 L.T. 9. E-03 (0/5) L.T. 1. E-02 (0/5)t

Fe-59 28, 35 L.T. 2. E-02 (0/5) L.T.. 2. E-02 (0/5).

Co-60, 28, 35 L.T. 1. E-02 (0/5) L.T. 1. E-02 (0/5){

2n-65- 28, 35 L.T. 2. E-02 (0/5) L.T. 2. E-02 (0/5)''

:Zr-95- 23,'35 L.T. .1. E-02 (0/5) L.T. 1. E-02.(0/5)
~

Ru-103' '28,'35 . L.T. 1. E-02 (0/5) L.T.-'1. E-02 (0/5):

Ru-106 28, 35 L.T. 8. E-02 (0/5) L.T. 9. E-02 (0/5):

1-131 28, 35 L.T. 2. E-02.(0/5) t.T. 6. E-02.(0/5).

Cs-134 . 28. 35 L.T. 9. E-03 (0/5) L.T. 1. -E-02 (.0/5);

'Cs-137- 28, 35 L.T.- 1. E-02 (0/5) L.T. 1. E-02'(0/5)!

.Sa-140 28, 35 L.T. 1. E-02 (0/5) L.T. 3. E-02 (C/5),

-Ce-141' . 28, 35' L.T. 2. E-02 (0/5) .L.T. 3. E-02 (0/5);

'Ce-144 - 28, 35 L.T. 7 E-02 (0/5) L.T. 8. E-02 (0/5).-

~RA-226. 28. 35 L.T. 2. E-01 (0/5) L.T. 2. E-01-(0/5).

.Th-228 28. 35 L.T. 1. E-02.(0/5) L.T. 2. E-02 (C/5))
s

- - - _ - - - _ _
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T TELEDYNE: ' . . .
.-

ISOTOPES '
*

. .

MILK (See Tables' M-1,'M-2'and N-1, N-2)
,

-

'

.M. STATIONS-42, 73,-75 (COMMERCIAL" PRODUCERS)

N .- STATIONS 61, 74-(NEAREST PRODUCERS)

;- ,

1 Milk samples' from commercial -producers were collected quarterly from
3 stations and monitored for 1-131,' Sr-89,i Sr-90, elemental calcium and. gamma

.emitters. Milk samples from nearest producers were collected from two [
*

stations monthly .and monitored for I-131, Sr-89,' Sr-90,- elemental calcium .and
gamma emitters. , During peak pasture season weekly samples .were collected and
monitored for I-131/for the nearest producers. The weekly ~ samples'were

- ,
4 '

composited monthly' and monitored for'Sr-89, Sr-90 elemental calcium and gamma:
emitters. There was no milk sample collected from Station 73f during the first"

} quarter because the cows were' dry.

[ There were no detections of I-131 in milk from either the eleven' samples
from the commercial ~ producers or the 60 samples- from; the nearest producers.. , .

No-Sr-89 was detected in:any of the milks. Strontium-90 was detected in 38|of !E

;; 38 samples ' analyzed _' at an average level of 2.4 pCi per liter._ which is ap--
g proximately the same.-'as previous years. The elemental' calcium levels. remained - .

stabid as compared with other : years. Naturally' occurring K-40: remained = at -
the same levels as previous years. There1were no.other detections of- gamma-

f emitting nuclides except for one detection.of Cs-137 during the'second quarter- -

at station 42, a commercial producer. .. This was - at 'a ~ 1evel of 10.0 pCi? per:
liter, which is slightly _above. .the minimum level - of- detection. -This was.

E probably the result of fallout: from previous atmosphe ic' nuclear.testsJand was.
observed in other areas of the United States.

,

Thus we conclude that the operations of CNS- had no effect on' the milk--

| from -commercial nor from nearest producers -and tLus no. dose impact on the:-

population.
.
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TTELEU.NE ISOTOPES TABLE M-1 ' *~
.

NEBRASKA PUBLIC POWER O! STRICT ' ''

C008ER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION I

MILK - pC1/11ter

COMMERCIAL PRODUCERS
.

~ SAMPLE 5TATION lst QUARTER 2nd OUARTER 3rd QUARTER 4th QUARTER
NUCLIDE NUMBER 01/18/82-01/25/82 04/19/82-04/26/82 07/19/82 10/18/82
Sr-89 42,73,75 Meanistd. der. L.T. 2. E 00 L.T. 2. E 00 L.T. 2. E 00 L.T. 2. E 001

det./ total 0/2(a) 0/3(b) 0/3 0/3range -- -- -- --

Sr-90 42,73,75 Meanistd.dev. 2.3 2 0.2 E 00 2.7 2 1.1 E 00 3.4 1.3 E 00 3.1.1 2.9 E 00'

det./ total 2/2 3/3 3/3 3/3range (2.1-2.4)E 00 (1.8-2.5)E 00 (2.5-4.9)E 00 -(0.5-6.9)E 00
1-131 42,73,75 Heanistd.dev. L.T. 4. E-01 L.T. 3. E-01 .L.T. 3. E-01 L.T.. 2. E-01(by chemical det./ total 0/2 0/3 0/3 0/3separation) range -- -- -- --

II Ce(eg/ liter) 42.73,75 Meanistd.dev. 1.9 i 0.1 E 00 1.5 i 0.6 E 00 1.2 1 0.1 E 00~ 2.7 i 0.1-E 00
det./ total 2/2 3/3 3/3- 3/3
range (1.8-1.9))E 00 (0.9-1.9)E 00 (1.2-1.3)E 00 (2.7-2.8)E 00

K-40 42,73,75 Meanistd.dev. 1.1 1 0.1 E 03 1.1 1 0.2 E 03' 1.1 1 0.1 E 03 1.2 2 0.2 E 03
det./ total 2/2 3/3 3/3 3/3range (1.1-1.2)E 03 -(0.8-1.3)E 03 (1,1-1.2)E 03 (1.0-1.4)E 03

Cs-137 42,73,75 Meanistd.dev. L.T. 8. E 00 1.0 +-0.6 E 01 L.T. 7. E 00 L.T. 9. E 00
det./ total 0/2 1/3 0/3 0/3
range -- -- -- --

(a) Sample not available at Station 73; cows dry. (b) Sample from Station 75 of 4/19 lost in transit; replaced 4/26.
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i TTELEDYNE ISOTOPES TABLE N-1
,

*

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STAT 10N

EXPOSURE PATHWAf - INGESTION

HILK - pC1/11ter

NEAREST PRODUCERS

~ SAMPLE STATION 1st QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER-
*L'CLIDE t.UM3ER 01/11/82-03/08/82 04/12/82-06/28/82 07/07/82-09/27/82 10/05/82-12/14/E2-.

Sr-89 61, 74 Heanistd.dev. L.T. 2. E 00 L.T. 2. E 00 L.T. 2. E 00 L.T. 2. E 00
det./ total 0/7 0/7 0/6 0/7
range -- -- -- --

Sr-90 61, 74 Heantstd.dev. 1.3 i 0.6 E 00 1.6 0.5 E 00 1.3 0.9 E 00 1.9 1 0.8 E 00-
det./ total 7/7 7/7 6/6 7/7
range (0.6-2.3)E 00 (1.1-2.3)E 00 (0.5-2.5)E 00 (1.2-3.5)E 00

1-131 61, 74 Heanistd.dev. L.T. 2. E-01 L.T. 4. E-01 L.T. 5. E-01 L.T. 3. E-01
by chemical det./ total 0/7 0/15 0/31 '0/7
separation range -- -- -- --

Ca(mg/ liter) 61, 74 Heanistd.dev. 1.3 2 0.2 E 00 1.8 0.3 E 00 1.5 i 0.2 E 00 1.5 1 0.3 E 00
'

det./ total 7/7 7/7 6/6 7/7
[j range (1,1-1.7)E 00 (1.3-2.0)E 00' (1.4-1.8)E 00 (1.4-2.0)E 00

K-40 61,'74 Heanistd.dev. 1.2 1 0.3 E 03 1.2 1 0.1 E 03 1.1 i 0.2 E 03 1./. 2 0.1 E 03
det./ total 7/7 .

(1.1-1.3)E 03 (1.0-1.5)E.03 .(1.0 1.3)E 03
7/7 6/6 7/7-

range (1.0-1.8)E 03

- .
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* TTELEDYNE
. ISOTOPES :

:. O. GROUN0 WATER ~(See Tables 0-1 and 0-2)

STATIONS 11, 47

Groundwater was collected from. two stations quarterly and analyzed for
gross beta and gross alpha activity, for tritium and for gamma emitting
radionuclides. Station 11 is 0.15 miles from the plant and station 47 is-
25.75 miles from, the plant. There was one gross alpha detection at station
11 of 1.8 pCi/ liter in the second quarter of 1982. The gross beta activity
averaged 8.3 pCi/ liter which is : statistically the .same as in past years.
There were no detections of gamma emitters above the minimum' level of detec-
tion. The tritium level averaged 160 pCi/ liter- for the year which -is the
normal environmental level.

There was no difference in levels of beta activity or tritium for the
~

station close to the plant as compared with the more distant station. It may
be concluded that there is no impact from th5: operations of CNS on the en-
vironment as shown by measurements of radionuclides in groundwater.

.
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. TTELEINNE ISOTOPES TABLE O-1

NESRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - WATERBORNE

GROUND WATER - pC1/f

. SAMPLE STATION 1st QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER
NUCLIDE NUMBER 01/25/82 04/26/82 07/26/82- 10/25/82
Gross .11, 47 Meantstd.dev. L.T. 4. E 00 1.8 2 1.3 E 00 L.T. 3. E 00 L.T. 4 E 00
Alpha det./ total 0/2 1/2 0/2 0/2.

range -- -- -- --

Gross 11, 47 Meantstd.dev. 9.5 i 0.3 E 00 6.8 1 1.4 E 00 7.2 2 0.6 E 00 9.8 1 3.1.E 00
Beta det./ total 2/2 2/2 2/2 2/2

. range (9.3-9.7)E 00 (5.8-7.8)E 00 (6.7-7.6)E 00 (7.2-12.0)E 00
H-3 11. 47 Meanzstd.dev. 2.7 i 0.7 E 02 1.4 1 0.6 E 02' 1.3 2 0.4 E 02 1.3 2 0.4 E 02*

det./ total 2/2 2/2 2/2 2/2
*

range (2.2-3.2)E 02 (1.0-1.8)E 02. (1.0-1.6)E 02 (1.0-1.5)E 02-

3' '
'

' Eighteen gamma emitters were monitored on a Ge(L1) spectrometer. All were below the limits of detection and are listed
on Table 0-2.
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ISOTOPES

P. RIVER WATER (See Table P-1 and P-2)
.

STATIONS 12,13,28

.

River water was collected monthly and monitored for gross beta and gross
alpha, suspended and dissolved, Sr-89 and Sr-90. A quarterly composite was
measured for gamma emitters and tritium.

There were no detections of gamma emitters above the minimum level of
detection. No Sr-89 was detected.

There was one detection of Sr-90 at station 13 in the second quarter at
0.76 pCi/ liter which is below the minimum level of detection. This was
probably caused by the flood conditions in the spring or it may have been an
anomaly since no further detections occurred. The gross alpha and gross beta
suspended and dissolved were- higher than in the previous year. The yearly
average was increased by the high . dings in the spring due to flooding
conditions. This is further supporsed by the increase in gross alpha and
gross beta, suspended particules, due to the turbulence.

The yearly averages are as follows:

1982 1981 .

Avcrage pCi/ liter Average per/ liter

Gross Alpha 4.5 2.9
(dissolved)

Gross Alpha 7.2 2.7
(suspended)

Gross Beta 10.0 9.5
(dissolved)

Gross Beta 16.0 3.9
(suspended)

This was due to naturally occurring nuclides and is not associated with
the operations of CNS. By the last quarter of 1982 readings had returned

-

to normal ~environmei tal levels.

These measurements indicate that the river water samples monitored during|. 1982 contained no detectable CNS plant radionuclides. Additional verification-
of no detectable releases is-the low range of H-3 activity which was from 100.

[ to 410 pCi/ liter.
.
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*WTELEENNE IMM TABLE P-1
,

.

NEBRASKA PUBLIC POWER O! STRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - Waterborne

River Water - pct /t

SAMPLE STATION 1st QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER
f.U C L 10 E NUMBER 01/12/82-03/09/82 04/18/82-06/23/82 07/27/82-09/08/82 10/04/82-12/01/82
Gross Alpha 12, 13, 28 Meanistd.dev. 3.5 i 1.3 E 00 '5.1 t 2.3 E 00 L.T. 4 E 00 L.T. 1. E.00
(dissolved) det./ total 2/9 4/9 0/9 0/9

range (2.6-4.4)E 00 (2.6-8.1)E 00 -- --

Gross Alpha 12, 13, 28 Meantstd.dev. L.T. 4 E 00 11.2 2 12.9 E 00 2.1 2 0.6 E 00 6.1 2 2.4 E 00.
(suspended) det./ total D/9 8/9' 5/9 4/9

range -- (1.9-40.0)E-00 (1.2-2.8)E 00 (3.7-9.0)E 00:
Gross Beta- 12, 13. 28 Meanistd.dev. 10.0 1 0.2 E 00 13.0 1 4.6 E 00 9.0 2 3.0 E 00 8.2 2 2.0 E;00
(dissolved)' cet./ total 9/9 . 9/9 9/9 - 9/9

range (0.7-1.2)E 01 (8.0-21.0)E 00 (0.5-14.0)E 00 (4.8-11.0)E 00
%J
4) ' Gross Beta 12, 13, 28 Heanistd.dev. 4.3 1 3.6 E 00 39, t 45. E 00 6.1 2 3.3 E 00 11.2 2 3.0 E 00;

(suspended) det./ total 6/9 9/9 . 9/9 9/9
range (0.8-8.9)E 00 (9.7-150.0)E 00 (2.1-11.0)E 00 (7.4-15.0)E 00'

-5r-89 12. 13. 28 Meantstd.dev. L.T. 1. E 00 L.T. 1. E 00 L.T.. 1. E 00 L.T. 1. E 00
det./ total 0/9 0/9 0/9 0/9
range -- -- -- --

Sr-90 12, 13, 28. Meantstd.dev. .L.T. 9. E-01 7.6 1 4.8'E-01 L.T. 9. E-01 L.T. 9. 'E-01
det./ total 0/9 1/9 0/9 0/9
range --- -- -- --

H-31 12. 13, 28 Meantstd.dev. 2.6 1.4 E 02 1.2.1 0.3 E 02 1.7~t'0.1 E 02. 2.0 1 0.3 E 02
det./ total 3/3 3/3- 3/3 3/3

(a) range (1.3-3.1)E 02 (1.0-1.5)E 02 (1.7-1.8)E 02 (1.7-2.3)E 02
(a) Trittun analysis is performed on the quarterly composite of all stations only.
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'

ISOTOPES-

Q. ANIMALS - RABBITS-(See Tables 0-1 and 0-2)
.

STATION 28 and 35

.

'

Rabbit samples were ' collected from stations 28 and 35 in the fall of
1982. The femur was-analyzed for Sr-89 and Sr-90, the thyroid gland for I-131
and the muscle for gamma emitters. Strontium 90 was.detec.ted in four of four
samples analyzed at a level of 0.22 pCi/gm, wet, which is similar to the
levels of previous years. Iodine-131 analyses of the thyroid gland conducted
by the chemical separation method were below the minimum level of detection.
There were . no gamma emitters detected except for naturally occurring K-40
which was' at the same level as in the previous years from 1977 through 1981.
Cesium-137 was below the lower limit of detection.

The results of the monitoring of rabbit samples indicate that no nuclear
plant effects resulting from the operations of CNS were detectable in animal
life.
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yTELEEWNE ISOTOPES TABLE Q-1

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

RABBIT - pC1/gm, wet

SAvPLE STATION 4th QUARTER'
NUCLIDE NUMBER 11/04/87-11/15/82

Sr-89 28, 35 Mean std.dev.- L.T. 3. 'E-01
(femur) det./ total 0/4-

range ---

' Sr-90 28, 35 Meanistd.dev. 2.3 2 0.6 E-01
(femur) det./ total 4/4

range (1.6-2.8).E-01
1-131 28, 35 Meanistd.dev. L.T. 2. E 00-
(throld -det./ total 0/4

. by chemical range --

= separation)

. K-40 28, 35 Heanistd.dev. 3.0 1 0.7 E 00
(flesh) det./ total -4/4'

range ,(2.3-4.0)'E 00' ,,
bJ

' Cs-137 28, 35 Heanistd.dev. L.T. 6. E-02
. (flesh) det./ total 0/4 ;range -- 1
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TTELEDYNE RSOTOPES - TABLE Q-2 i ' ., . -
"~

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION
'

EXPOSURE PATHWAY - INGESTION

RABBIT - pC1/gm. wet

SAMPLE STATION 4th QUARTER'
'NUCLIDE NUMSER 11/04/82-11/15/82

8e-7 u28. 35 L.T. 6. E-01 (0/4)-
K-40- 28, 35:' 3.0 2 0.7 E 00 (4/4)
Mn-54 28, 35

'

L.T. 6. E-02 (0/4)
Co-58' 28, 35 L.T. 6. .E-02 (0/4)

~Fe-591 28, 35 L.T. 2. E-01 (0/4)-
Co-60 28, 35 .L.T. 6.- E-02 (0/4)'
Zn-65 28 35- ,L.T. 2. E-01-(0/4)
Zr-95 28. 35o,.

.

L.T.' 7. E-02 (0/4)
Ru-103 '28, 35 L.T. 8. E-02 (0/4)
Ru-106 28. 35 L.T. 6. E-01 (0/4)
1-131- 28, 35 L.T. 4 E-01 (0/4)

:Cs-134 28, 35 L.T. 6. E-02.(0/4)
,Cs-137 -28.-35. L.T. 6. E-02 (0/4)
Ba-140 28, 35 L.T. |2. E-01 (C/4)

.Ce-141 28, 35 L.T. 2. E-01~(0/4)
Ce-144 28, 35 .L.T. 5. E-01 (0/4).

.RA-226 .28, 35 L.T. 1. E 00 (0/4)
Th'-228 28,.35 L.T. 1. E-01.(0/4)

!
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'R. -AQUATIC VEGETATIO 4
'

-

.

STATIOff 12, 13, 28
. .

No samples were collected during 1982. There was no growth at any-of the
stations because of-spring flooding conditions and ' dry su:mer weather prohibit-
ing growth. 'The absence of sufficient growth was observed on numerous visits
to these stations..
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TTELEDYNE INc.S ' TABLE R-1 * -'*

*-
NEBRASKA PU8LIC POWER DISTRICT - . '

COOPER NUCLEAR STATION

EXPOSURE PATHWAY INGESTION

VEGETATION / AQUATIC pCl/ge, wet

' SAMPLE ' STATION 1st QUf.RTER 2nd-QUARTER 3rd QUARTER 4th QUARTER-

NUCLIDE NUMBER

12, 13, 28 No aquatic vegetation was collected in 1982. Fluctuating water. levels and
excessive turbidity prevented its establishment. .The. absence of sufficient.
growth was observed on numerous. visits to these stations. Scheduled to be
collected two times per year.
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S. S0IL'

.

STATIONS 2,3,4,5,6,7,8,9,10
.

- Soil samples, which must be analyzed. every three years for Strontium-90,

!_ and gamma emitters, were collected and analyzed in 1981.
.

Soil samples will~ be collected and analyzed in 1984.
,

I.
4

i

;
,

!

$~

:
'

.I

'l

'

r

4

4

.

i

4
1

!

!

1

4 ,.

i
'

i

4

86

.f

, , . . . , ,. ., . _ . . , . . .



o,7
* TTELEDYNE

ISOTOPES
.

;

T. AMBIENT RADIATION - THERM 0 LUMINESCENT 00SIMETERS (TLDs - SEE TABLE T-1)
.

STATIONS 01-10,15,18,22,44,58,59

.

Ambient radiation was monitored at 16 locations within'a-10 mile radius of
CNS and collected quarterly. The quarterly averages of ambient net. gamma

.

radiation ranged from 18.9 6.1 milliroentgen / quarter (91 days) to 22.5 1 6.5
milliroentgen / quarter. The highest exposure during each of the four. quarters
was at station 01- (0.1 mile, 225 degrees) and averaged .37.1 i 2.1 mR/ quarter.
The lowest exposure was at station 03 (2.5 miles, 338 degrees) and averaged
17.2 1 0.5 mR/ quarter.

The radiation at station 44, which is the control. station, was similar
to that at the other stations'.

4

These exposures were considerably below the 125 millirems. per quarter
specified in 10 CFR 20.105 for an unrestricted area. The relationship betwren
milliroentgen (mR) and millirems (mr) is approximately one for the exposure

i conditions encountered. No plant effect from CNS was indicated.
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TTELEDYNE ISOTOPES TABLE T-1

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AMBIENT GAMMA RADIATION: TLD

ml111 Roentgen / Quarter

SAMPLE STATION 1st QUARTER 2nd QUARTER 3rd QUARTER 4th QUARTER
NUCLIDE NUMBER 01/04/82-04/01/82 04/01/82-06/29/82 06/29/82-10/01/82 10/01/82-01/04/83
TLU U1 41.8 i 1.0 33.6 1 0.6 41.9 i 0.6 46.3 1 1.5
Ganma

02 16.7 i 0.7 19.1 1 1.1 19.4 1 1.1 20.0 1 U.4

03 16.0 i U.S 17.0 1 0.2 17.3 i 0./ 18.6 1 0.h

U4 lb.h i 0.6 18.2 1 0.7 18.5 0.3 19.6 1 0.4

Ob 18.0 1 0.4 17.7 t 0.6 18.6 i 1.6 20.0 1 0.2
06 17.4 i 0.4 (a) 18.2 2 0.6 18.7 1 0.5 20.3 1 0.3

07 17.0 i 0.4 17.9 1 0.4 18.6 2 0.6 19.7 1 0.3
08 17.8 i 0.3 17.4 i 1.2 18.7 1 0.3 21.1 2 0.3

m
C* 09 17.0 1 0.5 17.9 i 0.5 18.9 i 0.3 20.0 1 0.3

10 17.8 i 0.3 17.9 2 0.9 19.4 i 0.3 20.1 1 0.6

15 17.6 1 0.6 19.3 i 0.5 20.1 t 0.5 22.4 2 0.3

It 17.6 2 0.3 (b) 19.7 2 0.6 21.3 1 0.3
22 18.2 1 0.5 18.9 1 0.4 20.2 1 0.9 21.8 0.2

44 17.2 1 0.7 21.1 i 0.8 21.4 1 0.7 23.7 0.4

58 18.5 1 0.5 19.9 i 0.7 20.8 1 0.6 22.3 1 0.4

b9 17.7 1 0.3 19.4 i 0.7 20.2 1 0.3 23.1 1 0.2

*Average / Quarter 18.9 i 6.1 mR/87 Days 19.6 i 4.0 mR/89 days 20.8 1 5.7 mR/94 days 22.5 1 6.5 mR/95 days
Average / Day 0.221 0.07 mR/ day

.
0.22 1 0.05 mR/ day 0.22 1 0.06 mR/ day 0.24 1 0.07_mR/ day

Range (16.0-41.8) mR/87 days (17.0-33.6) mR/89 days (17.3-41.9) mR/94 days (18.6-46.3) mR/95 day
Det./ Total 16/16 15/15 (b) 16/16 16/16

s(a) Average of areas 1,3 and 4 Using the criterton that, if the value of one area is outside the range of 3 std. dev. ~c
from the average of the other 3 areas, then that area will be excluded from the final average determination. . ' .

e(b) Dosimeter missing for the second quarter due to vandalism.

. . . . . .
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