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bbrch 10, 1982

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

Subject: Annual Environmental Operating Report
Volume 11 - Radiological
Cooper Nuclear Station
NRC Docket No. 50-298, DPR-46

Dear Mr. Collins:

In accordance with Paragraph 5.4.1.a(2) of the Cooper Nuclear Station
Technical Specifications, the Nebraska Public Power District subr_ics
the Cooper Nuclear Station Annual Environmental Operating Report-
Volume II - Radiological for the period January 1, 1981 through
December 31, 1981.

We are enclosing one signed original of the report for your use
and are transmitting 18 copies to the Document Control Desk in
accordance with Regulatory Guide 10.1, Revision 4.

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

l

Sincerely,

A'

1Ai QWA26

| ,' Pilant

! Division Manager of Licensing

| and Quality Assurance

JMP:ACM:cmk
Enclosure

cc: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555
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Mr. John T. Collins
March 10, 1982
Page 2

STATE OF NEBRASKA )
) ss

PLATTE COUNTY )

Jay H. Pilant, being first duly sworn, deposes and says that he is an
authorized representative of the Nebraska Public Power District, a public
corporation and political subdivision of the State of Nebraska; that he
is duly authorized to submit thia infortaation on behalf of Nebraska
Public Power District; and that the statements in said application are
true to the best of his knowledge and belief.

L44
Qy'M. Pflant

Subscribed in my presence and sworn to before me this /Ok day of
March, 1982.

Blh e,

NOTARiPUBKIC/ f NOTARY
COMMISSION l

*i EXPIRES !*
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INTRODUCTION

This annual summary report of the radiological environmental monitoring
program conducted in the environs of the Cooper Nuclear Station (CNS) for the
N:braska Public Power District (NPPD) contains summaries of the analysis of-

redionuclides monitored during 1981.

Samples were collected in the environs of CNS by NPPD and analyzed by
Teledyne Isutopes in compliance with the Environmental Technical Specifica-
tions, Appendix B of the Cooper Nuclear Station Operating License.

The results of the analyses performed during 1981 were compared with
previous studies conducted duaing 1973 through 1976 and in 1979 and 1980
by Teledyne Isotopes. In the years 1977 through 1978 the monitoring program

From summarieswas conducted by che Hazelton Environmental Science Company.
of the 1981 results t.nd comparisons with data generated previously assessments

- were made of the observed impact of the nuclear plant (CNS) operations on the
environment.
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TABLE 1

Sampling schedule and analyses,1981, Cooper Nuclear Station

WEEKLY

Sample Type Station Nos. Analyses

Airborne - Particu- 1 - 10 Gross a, S
lates Gamma spec. on

quarterly composite
of each station and
on samples with S.
levels > 300 dpm

Airborne - Iodine 1 - 10 I-131
~

Feed & Forage - Beef 64, 65, 67, 66, Gamma spec. on
Producers (peak pasture 71, 76 monthly composite
only)

Milk - Nearest Pro- 61, 74 I-131 (low level)
ducers (peak pasture Sr-89, Sr-90
only) El em . Ca

Gamma spec. on
monthly composite

MONTHLY

Sample Type Station Nos. Analyses.

Feed & Fora 64, 65, 67, 68, 71, Gamma spec.
Producers (ge - Beefexcept 76
peak pasture season)

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

" aer Water 12, 13, 28 Gross a - sus & dis
Gross S - sus & dis
Sr-89, Sr-90
Gamma spec. and
tritium on quarterly

.

composite!

|

| Milk - Nearest Producers 61 , 74 I-131 (low level)
| Sr-89, Sr-90

i El em . Ca

| Gamma spec.

i

l

!

-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 & Forage - 61 , 74 Sr-89, Sr-90
Nearest Milk Pro- El em. Ca
ducers (except peak Gamma spec.
pasture season)

Feed & Forage - 42, 73, 75 Sr-89, Sr-90
Commercial Milk El em . 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 B
Sr-89, Sr-90
El em. Ca
Gamma spec.

2 TIMES / YEAR

Sample Type Station Nos. Analyses

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

Aquatic Vegetation 12, 13, 28 Gross s
Sr-89, Sr-90
Gamma spec.

.

ANNUALLY-

Sample Type Station Nos. Analyses,

Food & Feed Crops 15, 18, 20, 27, Gross s
(at harvest) 29,_38, 41 Sr-89, Sr-90

El em . Ca
Gamma spec.

.

-4-

. _ . _ _ _ _ _ _ _ _ _ _ _ _ _



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

t-

.

(Continued) . TABLE 1,

ANNUALLY-(cont'd.)
'

Sample Type . Station Nos. Analyses

-Garden Crops 34, 56, 62 Gross 8
(at harvest) Sr-89, Sr-90

,.

Elem. Ca
Gamma spec.

.
Apples 53, 54 Gross 6
(at harvest) Sr-89, Sr-90*

i ,

Elem. Ca
Gamma spec.

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

Muscie - Gamma spec.
~

ONCE EVERY THREE YEARS

.

| Sample Type Station Nos. Analyses
;

! Soil 2 - 10 Sr-90
'

(Sampled .in 1981) Gamma spec.

,

<

l

t

i

6

i
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TABLE 2

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION

BROWNVILLE, NEBRASKA

DISTANCE. AND DIRECTION FROM Tile ELEVATLD RELEASE POINT (ERP) TO Tile
SAMPLE STATION LOCATIONS

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

1 .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 PO

15 .51 180 IND
16 .75 202 NA

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

20 .96 315 IND
21 .6 46 PO

22 .7 95 IND
23 1.9 80 PO

24 3.0 97 PO

25 3.75 105 PO

26 3.0 130 PO

27 3.0 143 IND
28 1.8 150 IND
29 3.0 170 IND
30 5.0 178 PO

31 2.75 222 NA

32 3.4 268 PO

33 2.8 302 PO

34 2.5 333 .- IND
35 2.0 350 CON

36 3.6 335 PO

37 3.9 330 NA

38 4.0 360 IND
39 2.75 25 PO*

i

!
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TABLE 2

STATION DISTANCE DIRECTION CLASSIFICATION (a)
NUMBER (MILE 3) (DEGREES)

40 3.9 37 PO

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 3.0 189 IND

42 NA60 8.4 -

61 3.5 326 IND
62 1.5 225 IND

63 5.0 56 NA

64 2.25 99 IND
65 1.1 305 IND
66 4.5 200 NA

67 4.75 325 IND
68 3.4 270 IND
69 3.5 3 NA

7D 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; PO =

pre-operational sampling site not used in 1980-8) sampling
|

program; NA = not active as of 1 January 1980.

7
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RA0!CLOGICAL ENVIRChPENTAL PChlTCRING PRCGQAM SUZMARY

FATFWAY- AIRBotNE CO*PILATICN - ANNU AL SUPP ARY NEBRASKA PUBLIC P0bER DISTRICT
34*:LE - AIR PARTICULATE FILTER $' CC.NTRCL - COOPER NUCLE AR STA TION
UNITS - PCI/CU. M

S%ALYSIS NO LIMIT CF ALL IN0!CATOR SAMPLES LOCATICN WITH h! CHEST MEAN CONTROL LOCATION NON- REPORTING PERIOD
DETECTION FEAN X E-00 PEAN X E-0C MEAN X E-00 ROLTINE

FE A*4 X E-00 RANGE STATION FRACTICh RANGE RANGE
FRACTICN STATICh DESCRIPTICN FRACTION

_

GR-A 520 0.C020 0.0C22 0.0027 0 12/29/80-12/28/ 81
0.0019 - C.002T 10 032/051 C.0010 - 0.0064
24T/510 STATICN 10 - 10 0 Pt.160 CEG. INC.

*

GR-E S20 0.0030 0 11 0.15 0 12/29/80-12/28/81
0.083 - 0.15 02 050/051 0.019 - 0.44
SC7/510- STATION 02 - 0.75 P!. 225 CEG. IN C .

os

.
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,CADIOLCGICAL ENVIKOMPENT AL FCNITC2f kG FICGOAM S U M M.'.LY
_

PATFWAY- AIRCCRNE CCMPIL ATION - ANKU AL SL'PP ARY NEB;ASKA PUBLIC P0kER DISTRICT -

. S AF FL E - LFA*.CO AL FILT Ea5 CONTROL - C007ER NUCLEAR STAi!DN:

UNITS - PCI/CU. M

ANALYSIS 40 LIVlf CF ALL INDICATOR SAMPLES LOCATICN h!TH PIGFEST PEAN CCNTROL LOCATION NON- REPORTING PERIOD
CET ECT ION MEAN X E-00 PEAN X E-C0 MEAN X E-C0 ROLTINE-

MEAN X E-00 RANSE STATION FRACTICN 94NCE RANGE
FRACTICN STATICN CESCRIPTICN FRACTION

I-131 520 0.03C0 LT C.14C
- 0 12/29/s0-12/28/.81

| LT 0.0400 -LT 0.140 -

000/510

i

|

|

|

1

|
,

i

|
|

- -

-*-mm--_______m___m_ _
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RADIOLOGICAL ENv!RCNPENTAL PCNITCRING PRCGRAM SUMMARY

FATFWAY- AIR 80nNE CCMPILATICN - ANNUtt SUPPARY NE8RASKA PUSLIC P0bER OISTRICT
S2*PLE - CCMPCSITE AIR PAtTICtrL ATE FILTERS CCNTRCL - CCOPER NUCLE AR STATION
UN : iS- - PCI/CU. M

ANALYSIS NO- LIMIT CF ALL INDICATOR SAMPLES LOCATICN Wi1H FIGFEST FEAN CONTROL LOCATION NON- 'REPORTIN5 PERT 00
C E T ECT ION MEAN x E-00 FEAN X E-00 MEAN X E-00 R OLT!NE

FEAN X E-00 RANOE STAY!CN FRACTICN RANGE RANGE
FRACTICN STATICN CESCRIPTICN FRACTION

----- _- -- =-- - - - - - _ - - .--...= - - _ - - - - - - -

CE-7 40 0.0500 0.103 0.140 0 .12/29/80- 12/28/81
0.0550 - 0.140 02 003/003 0.126 - 0.149

040/040 STATION 02 - 0.75 MI. 225 CEG. INC.

Ph-54 40 0.0030C 0.0C168 0.00233 0 12 /29 / 8 0-J 2/ 28/81
0.00141- 0.00233 01 001/003 C.00233- 0.00233
008/030 STATICN 01 - 0.1 Mt. 2?S DEG. ING.

CC-60 40 0.00500 0.0176 0.03h9 0 12/29/80-12/28/81
0.00332- 0.0319 01 001/003 0.0319 - 0.0319

'

002/030 ST ATI CN 01 - 0.1 FI. 225 DEG. INC.

ZR-95 40 0.00500 0.0433 0.C697 0 12/29/80- 12/28/81-.

C 0.0210 - 0.0697 01 002/003 0.0595 - 0.0799
024/030 STATICN 01 - 0.1 NI. 225 DEG. INC.

AU- 10 3 40 0.C0300 0 0176 0.0214 0 12/29/80 12/28/81
O.0111 - 0.0214 04 002/003 0.0155 - 0.0274

'

'

021/030 STATICN 04 - 3.0 Pl. 43 CEG. IN C .

RU-106 40 0.0300 0 0181 0.0221 0 12/29/80-12/28/81
0.0124 - 0.0221 08 001/003 0 0221 - 0.0221
009/030 STATICN 08 - 2.5 Pt. 260 CEC. IND .

1-131 40 0 00300 LT 0.400 0 12/29/80-12/28/81
LT 0.200 -L'i 0.400

000/030

- - _ _ _ _ _ _ _ - _ _ . - _ _ _
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_ RADIOLOGICAL ENVIOCNMENT AL PCNITCMING PRCCR AM SUMMLRY .

PATW AY- AIRBOONE CowPILATICN - AAhUAL SUMMARY NEBRASKA PUBLIC P0bE2 O! STRICT
St.w;LE - COMPCSITE AIR P A4TICULATE FIL Teas - CCNTROL - CCCPER NUCLEAR STA TION
UN!!$ - PCI/CU. M

ANALYSIS NO LIMIT CF ALL INDICATOR SEMPLE S LCCATION WITH HIGbEST PEAN CONTROL LOCATION NON- REPORTING PER100
CETECTICN FEAN X E-C0 FEAN X E-00 MEAN X E-00 RCUTINE

F.EAN X E-C0 RANGE STATICN FRACTICN RANCE RANGE
FRACTICN STATICN CESCRIPTICN FRACTION

_..... .-==

CS-137 40 0.00300 0.0C238 0.CO372 0 12/29/8&- 12/28/81
0.00158- 0.00372 10 001/003 C.0 0 3 72 - 0.C0372
019/030 ST ATI CN 10 - 10.0 P t. 160 DEG. INC.

. CE- 141 40 0.00300 0.0112 -0 0174 0 12/29/80- 12/28/81
0.00681- 0.0174 02 002/003 C.0113 - 0.0236
020/030 STATION 02 - 0.75 FI. 225 DEG. INC.

CE- 144 40 0.0100 0 0239 0.0?11 0 12/29/80- 12/28/81
0.0203 - 0 0311 02 C03/003 0.0131 - 0.0570
029/030 STATION 02 - 0.75 PI. 225 DEG. INC.

.

W

9

__._________m . __ _



_ _ _ . - - _ _ _ .__
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CADIOLCGICAL ENVIRONPENTAL PCNITCRING PRCGRAM SUXMARY

I FATFwAY- INGESTICN COMPILATICN - ANNU AL $UFFARY NE8RASKA PU8 tic PChER O! STRICT
SAwFLE - E G G $ CONTRCL - COOPE R NUCLE AR S T A TION

,

UN4TS - PCI/GM WET'

ANALYSIS NO LI."IT CF ALL INDICATOR SAMPLES LOCATICN h!TH FIGFEST PEAN CCNTROL LOCATION NON- REPCRTING PERT 00

DE T ECT ICN MEAN X E-CC FEAN X E-CC MEAN X E-C0 RCLTINE
MEAN x E-C0 RANGE STATI CN FRAC TICN 9ANGE R ANGE

FRACTICN STATICN CESCRIPTICN FRACTICN
-

-

__ ---- _- ___-------

!

CA PC/GM 16 0.14 0.20 0 01/12/81-10/19/81

0.11 - 0.20 51 004/004 0.029 - 0.59
016/016 STATION 51 - 4.2 NI. 125 DEG. INC.

GR-B 16 0.060 10 2.0 C 01/12/81-10/19/81

1.3 - 2.0 67 004/004 C.75 - 2.9

016/016 STATICN 67 - 4.75 NI. 325 DEG. INC.

0 01/12/81-10/19/8153-89 16 0.0060 LT 0.0C60
LT 0.0060 -LT C.CC60

000/016

SR-90 16 0.0060 0.0017 0.0018 0 01/12/81-10/19/81
0.0016 - 0.0C18 67 002/004 0.0018 - 0.0019 .

003/016 STATION 67 - 4.75 PI. 325 CEG. IND.
I w

ra
K-4C 16 0.470 1.02 1 11 0 01/12/81-10/19/81

. 0.918 - 1.11 51 004/C04 0.825 - 1.34

1 016/016 STATION 51 - 4.2 PI. 125 CEG. INC.

0 01/12/61-10/19/81
I-131 16 0.0310 LT 0.02C0

,

'

LT 0.010C -LT 0.0200
000/016

|

|

C 01/12/81-10/19/81CS-137 16 0 0310 LT 0.CCSCC
| LT 0.00700-LT 0 00900
l 000/016
!
I

k

!

f

| .

i
-
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,RADICLCGICAL ENVIRChPENTAL PCNITCRING PRCC2AM SUPMARY
945 4

FATFWAY- INOESTICN CCPPILATICN - ANNUAL SUFFARY NE80ASK A FUBLIC P0bER O! STRICT
S3*PLE - FEEO E FCt AGE - CEEF PMCOUCERS CONTRCL - COOPER NUCLEAR STATION
LNITS - FCI/GM =ET

t%ALYS15 NO LIw!T CF ALL INCICATOR SAMPLES LOCATICN WITH PIGHEST PEAN CCNTROL LOCATION NON- REPCRTING PERICO
CET ECT ION MEAN X E-C0 PEAN X E-00 MEAN X E-00 ROLTINE

PEAN X E-00 RANGE STATICN FRACTIch RANGE RANGE
FRACTION STATICh OESCRIPTICh FRACTION

----- --- ---- --- - = ------ -. _ -- ----

S A.w ?L E 4 LT 0.CCC00 0 05/04/81-07/27/81

(a) LT 0.000CO-LT 0.000C0
000/004

.

EE-7 sy 0.310 7.28 11.6 0 01/05/81-12/07/81
4.18 - 11.6 71 010/015 C.131 - 67.8
044/0E6 STATION 71 - 4.25 FI. 71 DEG. INC.

E-40 87 0.470 15.6 21.2 0 01/05/81-12/07/81
21.2 64 015/015 2.36 - 46.59.27 -

087/087 STATION 64 - 2.25 PI. 99 DEG. INC.

Ph-54 87 0.0310 0.0816 0.0987 0 01/05/81-12/07/81
.0.0645 - 0.0987 64 001/015 C.0987 - 0.C987
002/0E7 STATICN 64 - 2.25 PI. 99 DEG. IhC.[

ZR-95 37 0.C470 0.839 0.972 0 01/05/81-12/07/81
0.643 - 0.972 67 003/014 0.566 - 1.20
021/0e6 STATICN 67 - 4.75 FI. 325 DEG. IN C.

RU-103 87 0.0310 0.138 0.172 0 01/05/81-12/07/81
0.114 - 0.172 64 002/015 0.131 - 0.214

.I. 99 CEC. IND.0C9/087 STATION 64 - 2.25 *

EU-106 87 0.310 0.893 1.04 0 01/05/81-12/07/81
0.746 - 1.04 64 001/015 1.04 - 1.04
002/087 ST ATICN 64 - 2.25 FI. 99 DEG. INC. -

(a) There was no sample frem Station 65 on 05/04, 06/08 and 07/27; no QA composite could be prepared for the second quarter;
therefore there are four samples not collected from Station 65. The cattle were noved to a different location.

.

$
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RADIOLCGICAL ENVIRCNMENTAL PCNITCOING PRCGR AM SUCMARY

PATPwAY- INGESTION COPP!LATICN - AhhUAL SUMMARY NEERASK A PU8LIC PobER O!$Tt!CT

SAFPLE - FEEC C FCRAGE - SEEF PRCOUCERS CCNTRCL.- CCCPER NUCLE AR STAitCN

bh!TS - PCI/G* WET

ANALYSIS .NO LIMIT OF ALL IN0!CATOR SAMPLES LCCATION WITH HIGHEST PEAN CCNTROL LOCATION NON- REPCRTING PERICO

CET ECT ION FEAN X E-00 MEAN X E-00 MEAN X E-00 ROLT I NE

FEAN X E-C0 RANGE STATION F RACTICN RANCE RANGE

FRACTICN STATICN DESCRIPTICN FRACTION
_. __ _ .. _

C 01/05/81-12/07/81
I-131 87 0.0310- LT 2.0c

LT 0.500 -LT 2.00
000/0E6

CS-137 87 0.0470 0.134 0.164 0 01/05/81-12/07/81
0.107 - 0.164 64 CCS/015 0.0669 - 0.295
026/086 STATICN 64 - 2.25 PI. 99 CEC. INO.

CE-141 97 0.0470 0.134 0.225 0 01/05/81-12/07/81
0.2250.0885 - 0 725 64 001/015 0.225 -

005/086 STATION 64 - 2 25 PI. 99 DEC. INC.

CE-144 87 0.160 1.06 1.55 0 01/05/81-12/07/81
1.55 64 005/015 C.552 - 2.700.552 -

021/085 STATICN e4 - 2 25 MI. 99 DEG. IND.
-'

TP-22E 87 0.120 0 02C9 0.0309 0 01/05/81-12/07/81~

0.0110 - 0.0309 76 001/015 0.0309 - 0.0309

002/086 STATICN 76 - 5.3 Mt. 212 DEG. INC.

.

e

M

- - - - " - ^ ' - - --

_ _ _ _ _ _ . _ . _ _ . _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _



,
.--

RADIOLOGTCAL ENVIRCNMENTAL PCNITCRING PROG 2AM SUMMAT;Y- ._

PATFWAY- INOESTTON CCPPILATICN - ANhlAL SUPMARY NE8RASKA PUBLIC PChER O! STRICT
S AFFLE - FC00/ CARDEN CKOPS CCNTRCL - CCO?ER NUCLE AR STATION
-UNaTS - PC1/GM

A N A LY S IS NO LIMIT CF ALL INDICATOR SAMPLES LCCATICN WITH MIGHEST MEAN CONTROL LOCATION NO N- REPORTING PERICO
CETECTION MEAN X E-00 PEAN X E-00 MEAN X E-00 ROLTINE

MEAN X E-00 RANGE STATION FR ACTICN RANGE R AN GE

FRACTICN STATICh DESCRIPT!CN FRACTION
_ = =_ - - - - - _ ------- = --- -- _ _

CA PG/GM 5 0.11 0.22 0 08/1C/81-09/14/81
0.019 - 0.22 62 CC1/001 0.22 - 0.22
005/005 STATICN 62 - 1.5 Pl. 225 DEG. IND.

Gt-E 5 0.030 3.9 5.2 0 08/1C/81-09/14/81
2.9 - 52 62 001/001 5.2 - 5.2
005/005 STATION 62 - 1.5 Mt. 225 OEG. INO.

SR-29 5 0.0030 LT 0.0C40 0 08/10/81-09/14/81

LT 0.002C -LT 0.0040
000/005

SR-90 5 0.0030 0.0C16 0.0017 0 08/10/81-09/14/81
0.0015 - 0 0017 34 001/C01 C.0017 - 0.C01T
002/005 STATION 34 - 2.5 MI. 333 CEG. IND.

-.

m

K-40 5 0.470 1.84 2.34 0 C8/10/81-09/14/81
2.34 62 001/001 2.34 - 2.341.26 -

004/0C5 STATION 62 - 1.5 MI. 225 OEG. Iht.

1-121 5 0.0310 LT 0.02C0 0 08/10/81-09/14/81

LT 0.0100 -LT 0.02CC
000/005 .

CS-13T 5 0.0310 LT C.02CD 0 08/10/81-09/14/81
LT 0.00900-LT 0.0200

000/005

- -



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

RADIOLCGICAL ENv!RCNMENTAL PCh!TCRING P20G2 AP SUFMA2Y

PATFWAY- INGESTION CCFPILATICN - ANM*JAL SUPPARY NEE?. ASK A PUSL!C PNR O!ST2tCT,
SAMPLE - FEED C FOR AGE - MILK PRCDUCER S CCNTROL - CCCPER NUCLE AR STATION
UNITS - PCI/G" WET (NEAREST)

ANALYSIS NO LIMIT CF ALL IN0!CATOR SAMPLES LCCATICN WITH HIGHEST MEAN CONTROL LOCATION NON- REPORTING PERICO
DET E CT ION MEAN X E-00 MEAN X E-C0 MEAN X E-00 R OLT I NE
"EAN X E-00 RANGE STATICN FRACTICN RANGE RANGE

FRACTICN STATICN DESCRIPTICN FRACTICN

CA PG/CM 17 2.6 2.7 0 01/12/81-10/ 05/31
2.5 - 2.7 61 CCS/COS 0.50 10.0-

017/017 STATICN 61 - 3.5 MI. 326 DEC. IND.

SR-E9 17 10.60 0.047 0.060 0 01/12/81-10/05/81
0.033 - 0.060 74 002/008 0.037 0.082-

003/017 STATION 74 - 2 4 MI 270 DEC. IND.

SR-90 17 0.60 C.G79 0.10 0 01/12/81-10/'.3/11
0.055 - 0.102 74 C05/CC8 C.014 - 0 . ~2 9

009/017 STATION 74 - 2.4 N1. 2 70 CEG. INC.

2.19 2.40
EE-7 17 0.310 - 0 C1/12/81-10/ 05 81

1.97 - 2.40 61 002/009 2.04 - 2.74
,,

0c*/017 STAT!DN 61 - 12.85 P!. 156 CEG. IND.p
,

!

K-40 17 0 470 10.15 13.2 C C1/12/81-10/ 05/81
7.10 - 13.2 61 009/C09 2.87 - 38.4
017/017 STATICN 61 - 3.5 P!. 326 DEG. INC.

R-95 17 0.0470 0.418
,

0.503. 0 01/12/81-10/05/81
0.332 - 0.503 74- 001/005 '0.503 0.503
005/017 STATION 74 - 2.4 HI. 270 DEG. IND.

~

.

I

.

T

-

~
__ _ _ _ _ _ _ _ _



_ , _ _ _ _ _ _ .

, RACICLCGICAL Ehv!RCNMENT AL PCh!TCRING PROG 2AM SUMMARY
_

PATFWAY- INGESTION COMPILATICN - ANhuAL SUPPAEY NEBRA5RA PUBLIC PJbER O!5TOICT
SAFFLE - F:t3 ?.ND F02 AGE - MILK PK00UCERS CONTRCL - CCCPER NUCLEAR STATION
LNITS - PC1/GM WET- (NEAREST)

ANALYSIS NC LIMIT CF ALL INDICATOR SAMPLES LCCATICN WITM P!GHEST PEAN CCNTROL LOCATION NO N- REPORTING PERICD
DETECT!CN MEAN x E-00 PEAN X E-00 PEAN X E-00 R OUT I NE

FEAN X E-03 RANGE STATION FRACTICA RANGE RANGE
FRACTICN STATICN CESCRIPTICN FR ACT ION

_

_

RU-103 17 0.0310 0.115 0.139 0 01/12/81-11/05/81 -
0.0927 - 0.139 74 002/008 0.0360 - 0.242
002/017 STATION 74 - 2.4 MI. 270 DEG. IND.

I-131 17 0.0310 LT 0.200 0 01/12/81-10/05/81
LT 0.0500 -LT 0.200

000/030

CS-137 17 0.0470 0.062 0.062 0 01/12/81-10/05/81
0.062 - 0.062 74 001/008 0.062 0.062
001/017 STATION -74 ' 2. 4 MI. 270 DEG. IND.

CE-141 17 0.0470 0.137 0.174 0 01/12/81-10/05/81
0.0998 - 0.174 74 002/008 0.04~' 0.3C
002/017 STATION 74 - 2.4 MI. 27b .G. IND.

O
CE-144 17 0.160 0.517 0.624 0 01/12/81-10/05/81

0.409 - 0.624 61 001/009 0.624 0.624
003/017 STATION 61 - 3.5 MI. 326 DEG. IND.

RA-226 17 0.0930 0.264 0.321 0 01/12/El-10/05/81
0.207 - 0.321 61 002/009 0.316 - 0.327
003/017 STATION 61 - 3.5 MI. 326 DEG. IND.

_

TH-228 17 -0.I20 0.0241 0.0241 0 01/12/81-10/05/81
0.0241 - 0.0241 61 001/009 0.0241 - 0.0241
001/017 STATION 61 - 3.5 MI. 326 DEG. IND.

-

h a _ . _ _ _ _ _ _



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

RADIOLCGICAL ENVIRONFENTAL PCNITCRING P2CGCAM SUMMARY

PATFWAY- ' INGESTION . CCPPILATION - ANhUAL SUPPARY NE5RASKA PUBLIC P0bER DISTRICT
SAFPLE - FEE 3 $ FORAGE - MILK PRODUCERS CCNTROL - COOPER NUCLE AR STATION
UNITS - PCI/GM WET .(COMMERCIAL)

ANALYSIS NO LIMIT CF ALL:!NDICATOR SAMPLES LCCATION WITH FIGFEST PEAN CCNTROL LOCATION NON- REPCRTING PERIOD
CET ECT ION MEAN.x E-00 PEAN X E-00 MEAN X E-C0 ROLTINE

FEAN X E-C0 RANGE STATION FRACTICN RANGE RANGE
FRACTICN STATICN CESCRIPTION FRACTION

..- .. -. . _ _ - ---- __ -- - __ = __ _ - - ..

CA MG/GM 13 2.6 3.4
2.0 - 3.4 42 005/005 1.3 - 9.0 0 01/12/81-10/12/81
013/013 STATION 42 - 12.85 MI. 156 DEC. IND.

0.20 0.35
SR-89 13 0.60 0.06 - 0.35 42 001/005 0.35 - 0.35 0 01/12/81-10/12/81

002/013 STATION 42 - 12.25 MI. 156 DEC. IND.

SR-90 13 0.60 0.178 0.074 0 01/12/81-10/12/81
0.019 - 0.13 73 003/004 0.040 - 0.13
011/013 STATION 73 - 10.0 MI. 35 DEC. IND.

1.15 3.94 0 01/12/81-10/12/81
Se-7 13 0.310 0.564 3.94 42 001/005 3.94 - 3.94

005/013 STATION 42 - 12.85 MI, 145 DEG. IND.

K-40 13 0.470 9.65
'

11.6 0 01/12/81-10/12/81m.

M- 4.75 - 11.6 42 005/005 5.84 28.1-

013/013 STATION 42 - 12.35 MI, 156 DEG. IND.

MN-54 13 0.0310 0.0652 0.0652 0 01/12/81-10/12/31
0.0652 - 0.0652 73 001/004 0.0652 - 0.0652
001/013 STATION 73 - 10.0 MI. 35 DEG. IND.

2R-93 13 0.0470 0.780 0.940 0 01/12/31-10/12/81
0.940 42 001/005 0.940 0.9400.332 --

002/013 STATION 42 - 12.85 MI. 156 DEG. IND.

t

v



_ _ _ .

-~ Ra010LcGICAL ENVIRONFENTAL PCNITCRING PT.CG2CM $UFFARY --

PATHWAY- INGESTION CCAPILATION - ANh0AL SLPPARY NEBRASKA PUELIC POWER DISTRICT
SAMFLE - FEE 0 L F04 ACE - MILK PRODUCERS CCNTROL - COOPER NU CL E AR STATION
L%ITS - PCf/0M WET (COMMERCIAL)

*NALYS!$ NO LIMIT CF ALL INDICATOR SAMPLES LCCATICN WITH PIGFEST PEAN CCNTROL LOCATION .NON- . REPORTING PERIOD
OETECTION MEAN x E-C0 PEAN X E-00 MEAN X E-C0 ROLTINE

MEAN X E-00 RANGE STATICN FRACTICN RANCE RANGE
FRACTION STATICN DESCRIPTION FRACTION

.-- ==- -
_ _ ___. .

90-103 13 0.0310 0.093 0.093 0 C1/12/81-10/12/81
0.093 42 001/005 0.093. - 0.0930.093 -

001/013 STATICN 4 2 - 12.8 5 MI 156 DEG. IND.

I-131 13 0.0310 LT 0.2CC C 01/12/81-10/12/81
LT 0.0500 -LT 0.200

~

000/030

CS-137 13 0.0470 0.100 . 0.118 0 01/12/81-10/12/81
0.008 - 0.118 42 CC1/005 0.118 - 0.118
'002/013 STATION 42 - 12.85 Pl. 156 CEG. INC.

CE-141 13 0.0470 0.114 .0.114 0 01/12/81-10/12/81
0.114 42 001/005 0.114 - 0.1140.114 -

001/013 STATICN 4 2 - 12. 8 5 MI . 156 DEG. IND.

*

CE-144 13 0 160 1.000 1.14 0 01/12/81-10/12/81
0.900 - 1.14 42 001/005 1.14 - 1.14

CO2/013 STATION 42 - 12 95 PI.156 CEG. INO.

RA-226 13 0.0930 LT 1.00 0 01/12/81-10/12/81
LT 1.00 - LT 1.00

000/013

TH-228 13 0.120 LT 0.100 0 C1/12/81-10/12/81
LT 0.100 -LT 0.100.

000/013

.

'' w+

___ _ _ _ _ _ _ _ _ _ - _ _ . _ _ - _ _ . _



.___ _ ____ _ _ _ . _. _ - . . , . . _ _

.

-

RADIOLOGICAL ENVIRONMENVAL PCNITORING PRCGRAR SWMARY

PATHWAY- INCEST!CN CCPPILATICN - ANAUSL SUFFARY NE8RASKA PU8t!C P0hER O!$TRICT
SAMFLE - FOOD AND FEED CROPS CONTROL - CCCPER NUCLEAR S TA TION
UNITS. - PCI/GM

ANALYSIS NO LIMIT CF ALL INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CONTROL LOCATION h0N- REPORTING PERIOD
CETECTION MEAN.X E-00 MEAN X E-00 MEAN X E-00 ROUTINE

MEA 1 X E-C0 RANGE STATICN FRACTICN RANGE RANGE
FRACTION STATICh OESCRIPTICN FRACT10N

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

CA PC/GM 8 0.59 2.2 0 09/21/81-09/21/81
0.0080 - 2.2 15 001/001 2.2 - 2.2
003/0C8 STATION 15 - 0.51 Pl. 180 DEG. INC.

GR-2 8 6.0 11. 31. 1 09/21/81-09/21/81
4.0 - 31. 15 001/001 31. - 21.
008/008 STATICN 15 - 0.51 FI . 180 DEG. INC.

St-89 8 0.60 LT 0.030 0 09/21/81-09/21/81
LT 0.0060 -LT C.030

- 000/008

SR-90 8 0.60 0.012 0.021 0 09/21/81-C9/21/81
0.00T1 - 0.021 38 001/001 0.021 - 0 021
003/008 STATION 38 - 4.0 P!. 360 DEC. IN O .o

c

BE-7 8 1 20 0.672 1 15 0 09/21/81-09/21/81
0 370 - 1.15 41 001/001 1.15 - 1 15
003/0C8 STATION 41 - 8.4 M!. 11 DEG. INC.

K-40 8 0.930 7.09 21.4 0 09/21/81-09/21/81
2.22 - 21.4 41 001/001 21 4 21.4-

008/0C8 STATICN 41 - 8.4 HI. 11 CEG. INC.

7-131 8 0.120 LT 0.09C0 0 09/21/81-09/21/81
LT 0.0200 -LT 0.09CC

000/008

t

I

_ _ _ _ _ _ _ _



r-
'

RADICLCGICAL ENVIRCNFENT A L PCNI TC AING PROGR AM $UPMr.IY
__ ,.

'PATFWAY- INOE5TICN CCMPILATICN - ANNUAL SUPPARY NEBRA$K A PUSLIC P0hER DISTRICT
| -SavFLE - FOOD AND FEED CRCPS CONTROL - CC0JER NUCLEAR STATION

th!TS - FCI/G4 tf ET

A%ALYSIS N3 LIMIT OF ALL INDICATOR SAMPLES LCCATICN WITH HIGHEST MEAN CCNTROL LOCAftCN NON- ' RE PORTING PERI D0' .
CETECT ICN MEAN X E-CC PEAN X E-C0 MEAN X E-00 ROLTINE

MEAN X E-00 RANGE ST A TI CN FRACTICh RANGE RANGE
FRACTICN STATICA CESCRIPTICN FRACTICN

- - - - - - __ -- __ .... _=...-- _ _ ___ _ _ __

l C5-13T 8 0.160 LT 0.03C0 0 .09 /21/81-C9/21/81
i LT 0.009CC-LT 0.0300

C00 /0 C 8
!

'.$.

i .
,

I
!

<

&

v nw

. .
. , . . _ _ _ _ . _ .
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RADIOLCGICAL ENVIRCMPENTAL PCNITCRING P2CGRAM SUPPA2Y

PATPWAY- INGESTIC4 CCMPILATICN - Ahu.1L 5tP*ARY NEBRASR A PUBLIC PetsER DIS 1RICT
CCCPER NUCLEAR ST A TI ON-5A"FLE - F I 5P CCNTROL - <

. LNITS - PCf/GM WET

#NALYSIS NO LIMIT CF ALL IN0!CATOR SAMPLES LCCAT!CN hITH PIGFEST PEAN CCNTRCL LOCATION kcN- RE*0RTING PERIOD
D ET ECT ION MEAN X E-CD PEAN X E -0 0 PEAN X E-C0 ROLTINE

FEAN x E-CD RANGE STATICN FRACTICN RANGE RANGE

FRACTICM STATIch CESCRIPTICM FRACTICN
= - - . . . . . . . . - - -=-_

02-8 10 0.25 3.7 3.9 C C4/20/81-10/17/81
5.639 28 005/005 2.93.5

--

010/010 ST ATICN 28 - 1.8 F1.150 DEG. INC.
4

C C4 /20/81-10/17/81
53-89 to 0.030 LT- 0.03C

LT 0.030 -LT 0.030 ,

|000/010
|

SR-90 10 0.030 .0.10 0.20 0 04/20/81-10/17/81
0.019 - 0.20 35 CC4/C05 C.CO25 - 0.76
00S/010 STATICN 35 - 2.0 PI. 350 CEO. CCN.

K-4C 10 0.470 2.64 2 70 0 04/20/81-10/17/81
2.70 28 OCS/CC5 2.48 - 3.08,

2.55 -

(j 010/010 STATICN 28 - 1.3 FI.150 DEC. INC.
,

0 04/20/81-1C/1T/81I-131_ 10 0.C310 LT 0.03C0
LT 0.020C -LT 0.03C0

! COC/010

0 C4/20/81-10/17/81C5-137 10 0.0310 LT 0.02C0'

LT 0.00900-LT 0.0200
000/010

!

|

.

I

n

.- m w

w ,_ -- p.-3 7-.- -. , - .,_ ..
_



. _ _ , . - - - - . ._ - _ _ _ - -_ , _ . - _ - - ..

_ RADIOLCGICAL ENv!RC14EwfAL *CNITORINO PA!alAM SUMMA %Y -

ANMUAL SUMMARY MEBRASKA PUBLIC PCWE2 OISTRICTP A T4 W AY- IN3ESTIC1 CD*.P IL AT ION -

Sa'7LE - MILE CCYMERCIAL PRODUCER C34TR3' - CCCFER NUOLE AR ST ATID1
UNITS - P*I/LI;gg

AN EL Y SI S NO LI MIT OF ALL INDICATQt SAMPLES LOCATIC1 WITH HIGHE ST PEAN CCN1RCL LCC ATICM NON- REPCRTING PER100
3ETECTICN PEAN 1 E-33 MEA 1 x E-C0 PEAN X E-00 R CUT INE

MEAN K E-3) tA1*E STAT!31 FRACTICN 4 AN* E RAN*E
F ta;T I C74 STATION D ESCR IP TI CN F R ACTI CN

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

CA MG/gn 12 1.89 2.10 0 01/19/81-12/15/81
2.81.*8 - 2.10 73 C04/004 1.4 -

012/012 STATION 73 - 10.0 MI. 35 OEG. IND.

!-131 12 0.78 LT 0.30 0 01/19/81-12/15/81
LT 0.20 -LT 0.30

000/012

.

LOST I LT 0.00000 0 01/19/81-01/19/81
(s) LT 0.00000-LT 0.00000

000/002

SR-89 12 2.0 LT 2.0 0 01/19/81-12/15/81
LT 2.0 -LT 2.0

ta 000/012
*ss

3.69 3.78 0 01/19/81-12/15/81
SR-90 12 1.4 3.50 - 3.78 73 004/004 2.6 . 5.4*

012/012 STATION 73 - 10.0 MI. 35 DEG IND.

!

K.40 12 140. 1200. 1250. 0 01/19/81-12/15/81 ,

F1110. - 1250. 75 004/004 1110. 1250.
012/012 STATION 75 - 9.0 MI. 180 PEG. IND.

I-131 12 0.780 LT 60.0 0 01/19/81-12/15/81
LT 10.0 -LT 60.0

000/012

,

"

(a) January 19, Station 75 - Milk sanple lost 1 discarded by air freight because it leaned; resa pled 01/27.

-. _ . .

b

.__ __ _ - -- - _ _
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; RADICLCCICAL EhVICChMENT AL PCAITC2ING P;.CC2 A'A SUMM30Y
,_

PATPWAY- INOESTICN CCFPILATICM - ANhCAL SUFFARY NEBRASRA PU6LIC P0hER D!$TRICT
SaFPLE - M I LK NEAREST PRODUCERS CCNTROL - CCCPER NUCLE AR STPTICM
Lh!TS - PCI/ LITER

t%ALYSIS N3 LIMIT OF ALL INCICA'7R SAMPLES LOCATICN WITH FIGwEST PEAN CCNTROL LCCATICN NON- REPCRTING PERIC3
D E T E CT ICN MEAN x E-00 MEAN X E-CC PEAN X E-C0 RCLT!NE
FCAN x E-CD RANGE ST A TICN F R ACTIC% RANGE RANGE

FRACTICN STATICA CESCRIPTICN FRACTION

i r

CA P0/0F 27 1.90 2.05 0 31/19/81-12/15/81
1.75 - 2.05 74 014/014 0.95 - 2.A0
034/034 STATICN 74 - 2.4 MI. 270 DTC. IND.

I-131 62 0 78 LT C.50 0 01/19181-12/15/01
LT 0.20 -LT 0.50

0C0/C62

LCST 1 LT 0. 0 6.C 0 C C1/19/81-01/19/81
(c) LT 0.C0000-LT 0.00C00

000/CCI

Sa-89 27 2.0 LT 2.0 0 01/19/81-12/15/81
LT 2.0 -LT 2.0

.

000/027 !

v, .

54-90 27 1.4 2.03 2.13 0 01/19181-12/15/81
1.93 - 2.13 61 012/013 0.79 3.9-

024/C27 STATICN 61 - 3.5 MI. 326 DEC. IND.

K-40 27 140. 1145. 1100. 0 01/19/81-12/15/81
1110. 1190. 74 014/014 1020. 1420.-

027/027 STATICh 74 2.4 M:. 270 DEC. IND.
I

I-131 27 0.7E0 LT 6C.0 0 01/19/81-12/15/81
LT 10.C -LT 60.0 .

CCC/027

(a) January 19, Station 61 - Milk sample lost; discarded by air freight because it leaked; resampled 01/16.

- __

g .m -.7 - . - - g
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PADICLCGICAL ENVIRCAPENTAL PCNITCRING PRCG2AM SUFMA%Y

PAT >wAY- INOESTICM COFPILATICN - ANhUAL SUPPARY NE8RA5KA PUBLIC POhER DISTRICT
SAFFLE - M IL K NEAREST PRODUCERS CCNTRCL - CCCPER NUCLE AR STATION
U%1TS - PCf/ LITER

ANALYSIS NO L IMIT CF ALL INDICATOR SAMPLES LCCATICN WITH HIGHEST PEAN CONTROL LCCAT!0N AD N- REPORTING PERICC
C ET ECT ION MEAN X E-00 FEAN X E-0C MEAN X E-00 ROLTINE
PEAN x E-00 RANGE STATICN FRACTICN RANCE RANCE

FRACTICN STATICN D E SCR I P T I C.N FRACTION

C5-137 27 9.00 LT 9.00 0 01/19/81-12/15/81
i LT T.C0 -LT 9.C0

0C0/027

Th-228 27 31.0 5.58 5 58 0 01/19/81-12/15/81
S.58 - 5.58 61 C01/012 5.58 - 5.58'

001/027 STATION 61 - 3 5 MI. 326 CEG. INO.

t

ta
O

i

|-

i

(

| <

.. -

_ W



_ _ _ _ _ _ _ _ _ _ _ _ _

-- CA010LCGIC.*L ENVICONPEkTAL PCNITC21NG P ACGIIM SUMM ALY __

PATFwAY- WATERECaNE CCPPILATICN - ANNUAL SLP. WARY NEST.ASKA PUSLIC POWE2 OISTRICT
SAFFLE - W AT ER - GROUNO C074T RCL - CCO2ER NUCLEAR STATIDM
LNITS - PCT / LITER

ANALYS!$ NO LIMIT CF ALL INDICATOR SAPPLES LCCATICN WITH b!GFEST PEAN CCNTROL LOCATION NON- REPORTING PERIOD
D E T ECT ION MEAN X E-00 PEAN X E-00 "EAN X E-C0 ROLTINE

*EAN X E- C0 RANGE STATICN FRACTICH 3ANCE RANCE
FRACTION STATICN DESCRIPTICN FRACTICN

_

GR-A 8 0.80 LT 5.0 C 01/26/81-10/26/81
LT 4.0 -LT 5.0

000/CCe

GR-2 8 1.4 8.8 9.4 0 01/26/81-10/26/81
8.3 - 9.4 11 004/004 7.3 - 11.
008/008 STATICN 11 - 0.15 Pt. 225 DEG. INC.

.

I-131 8 9.00 LT 30.0 0 01/26/81-10/26/81
LT 20.0 -LT 30.0

C00/0C8

CS-137 8 9.00 LT 7.00 0 01/26/81-10/26/81
LT 6.00 -LT 7.00

Ij C00/0C8 ,g

F-3 8 140. 180. 250. 0 01/26/81-10/26/81
110. - 250. 47 004/004 180. - 330.
00T/0C8 STATION 4T - 25.75 MI. 154 CEG. INO.

n.

e

-- --

- _ _ _ -



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

(AOICLCGICAL ENVIRCNMENTAL MCNITCRING PSCG2AM SUMMARY

DATFw AY- W AT ER ECRNE COMPILATICM - ANNUAL SUMMARY NEStASK A PUBLIC POWIL DISTRICT
SAMFLE - DATER - RIVER CONTRCL - STATION 12 - 0.1 MI. 360 CEG. CO CCCPER NUCLE AR STATION-
UNITS - PCI/ LITER

ANALYSIS *C LIMIT OF ALL INDICATCR S AMPLES LCCATION WITH HIGHEST PEAN CCNTRCL LOCATICN NON- REPORTING PER100
DETECTION MEAN x E-00 MEAN X E-00 MEAN x E-00 40LTIME

PEAN X E-00 RANGE STATICN FRACTICN RANGE RANGE
FRACTION STATICN DESCRIPTICN FRACTICN

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

,

GR-A CIS 36 C.80 . 29 2.9 LT 4.0 0 01/06/81-12/09/81
2.9 - 2.9 13 002/012 1.0 - 4.9 LT 0.T0 -LT 4.0
002/036 STATION 13 - C.25 FI. 120 CEC. INC. 000/012

GR-A SUS 36 0.80 2.7 4.5 2.2 0 01/06/81-12/08/81
4.5 28 001/012 45 - 4.5 1.6 - 2.81.5 -

007/036 ST ATION 28 - 1.8 Mt.150 DEG. INC. 002/012

GR-B D15 36 1.4 9.5 10. 9.0 0 01/06/81-12/05/81
12.10. 13 011/012 5.8 - 18. 3.6 -9.0 -

033/036 STATION 13 - 0.25 MI. 120 DEG. INC. 011/012

GR-B $US' 36 1.4 3.9 4.3 37 0 01/06/81-12/08/81
4

3.6 - 4.3 28 011/012 1.2 - 11. 1.3 84-

$ 033/036 STATION 28 - 1.8 MI. 150 DEG. INO. 010/012

SR-89 36 1.1 LT 2.0 LT 2.0 0 01/06/81-12/08/81
LT 1.0 -LT 2.0 LT 10 -LT 2.0

000/036 000/012

i

SR-70 36 0.93 LT 1.0 LT 0.90 0 01/06/81-12/08/81
LT 0.90 -LT 1.0 LT 0.60 -LT 0.90

000/036 000/012

'
i

I-131 12 9.00 LT 600. LT 500. 0 01/06/81-12/08/81
LT 500. -LT 600. LT 90.0 -LT 500.

000/012 000/004
^

|

i

i

Is
L

s a .

- ~

= __ _ _ _ _ _ _
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. - _ _ _ _ . _ _ - - _ _ . _______- _ . . _ . _ _ - . ._

RA0!CLCGICAL Ehv1RCNMENTAL PCh!TCRING FIC32(M SUMMARY

PATFWAY- INCEST!0N CC*PILATICN - AhhUAL SUPMARY NEB 3ASMA PUBLIC P0k22 015T3fCT
S A"FLE - RA32!TS . ANIM ALS CCNTROL - CCCPER NUCLE AR ITA TION

UNITS - PC1/GM WET
^

ANALYSIS NO. LIMIT GF ALL INDICATOR SAMPLES LCCATION w!TH HIGHEST PEAN CONTROL LOCATION h0 N- REPORTING PER100

CET ECT ION MEAN X E-00 MEAN x E-C0 MEAN x E-00 ROLTINE

PEAN x E-00 RANGE STATICN FRACTICN RANGE RANGE

FRACTICN STATICN DESCRIPTICN FRACTION
... . - - - _- -- _ - - - - . -- .-

_

O 11/05/81-11/09/811-131 4 LT 0.7C SY CIIEMICAL SEPARATION
LT 0.30 -LT 0.T0 *

000/0C4

0 11/05/81-11/09/81SR-89 4 LT 0.20
LT 0.10 -LT 0.20

C00/004

SH-90 4 0.12 0.13 0 11/05/81-11/09/81
0.11 - 0.13 28 0C2/C02 0.086 - C.18
004/004 STATICN 28 - 1 8 Pl. 150 CEC. INC. ,

4-40 4 3.11 3.21 0 11/05/81-11/09/81
3 463.01 - 3.21 28 002/C02 2.96 -

004/004 STATICN 28 - 1.0 PI.150 CEG. INC.

$
I-131 4 LT 01CC BY Ge(Li) SPECTROMETER C 11/05/81-11/09/81

LT 0.0900 -LT 0.100 .

000/0C4

0 11/05/81-11/09/21C5-137 4 LT 0 06C0
LT 0.0400 -LT- C.C6CO

000/004

.

_ _ _ . . _ _ _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ __ _ _______ _ m - - _ _ - _



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

. CADIOLCGICAL ENv!:CAPENTAL PCN!10 RING PICG2AM SUMMALY .

P ATPJAT- ACU AT IC CCMPILATICN - ANhuAL SUPPARY NE8RASK A PUBLIC POWER CISTRICT
SA4rLE - VEGETATICM - AQUATIC CCNTRCL - STATICN 12 - 0.1 Mt. 360 CEG. CO C00 pea NUCLEAR STATION
81% ! T S - PCI/GM WET

A%4 LYSIS NO LIMIT CF ALL INDICATOR SAMPLES LCCATICN WITH >!GHEST PEAN CCNTRCL LOCATION NON- REPCRTING PERICD
DET ECT ION MEAN X E-C0 FEAN X E-CC MEAN X E-C0 RCLTINE

MEAN X E-00 RANOE STATION F RACTICh RANGE RANGE
FRACTICN STATICA CESCRIPTION FRACTION

_- -- == . ---_=__ =__=_ --

.

G8-B 2 3.8 4.0 3.6 0 10/17/81-10/17/81
36 - 4.0 28 001/001 4.0 - 4.0 3.6 - 3.6
002/002 STATION 28 - 1.8 MI. 150 CEG. INC. 001/C01

SR-t? 2. LT C.02C LT C.C2C 0 10/17/81-10/17/81
LT 0.020 -LT 0.020 LT 0.020 -LT 0.02C

000/0C2 C00/001

SR-90 2 LT 0.010 LT C.0000 0 10/17/81-10/17/81
LT 0.C030 -LT 0.010 LT 0.00 80 -LT 0.0080

000/002 000/C01

K-40 2 3.87 3.87 LT 2.00 0 10/17/81-10/17/81
3.87 - 3.87 28 CC1/001 3.87 3.87 LT 2.00 -LT 2.00-

001/002 STATION 28 - 1 8 PI. 150 DEG. IND. 000/001,a

PN-54 2 0.350 0.398 C.303 C 10/17/81-10/17/81
0.303 - 0.398 28 C01/001 0.398 - 0.398 0.303 - 0.303
002/002 S T ATION 28 - 1.8 P t . 150 C EG. INO. 001/001

CC-58- 2 0.517 0 568 0.568 0 10/17/81-10/17/81
0.466 - 0.568 12 001/001 0.568 - 0.568 0.568 - 0 568
002/002 STATION 12 - 0.1 MI. 360 CEG. CCN. C01/C01

CC-60 2 0.767 0 875 0.875 C 10/17/81-10/17/81
0.660 - 0 875 12 , 001/001 0.875 0.875 0.875 - 0.875-

002/002 STATION 12 - 0.1 MI. 360 DEG. CCN. 001/ C01

-

. _ _ _ _ _ _ _ . _ _ _ _



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

_ ,. _ .._

RADIOLOGICAL ENVIRCRMENT AL PCAITCQiiNG PRCGR AM SUMQAQY

FATFWAY- A7JATIC CCPPILATICN - ANNUAL SUFFARY NE8RASRA PUBLIC P0bEIL DISTRICT
SAFLE - VEGET ATICN - ACUATIC CCNTROL - STATICN 12 - 0.1 MI. 260 CEC. CC CCCPER NUCLE AR STATION
'JN I T S - PCI/GM WET

'

ANALY"IS NO LIMIT CF ALL INDICATOR SAMPLES LCCATICN WITH HIGHEST PEAN CONTROL LOCATION NO N- REPORTING PERICD
CET ECT IGN MEAN X E-00 FEAN X E-0C PEAN X E-00 ROUTINE

FEAN X E-03 RANGE STATION FRACTICh RANGE R AN CE

FRACTICN STATIch DESCRIPTICN FRACTION
_=_

I-131 2 LT 0.200 LT C.200 0 10/17/81-10/17/81
LT 0.200 -LT C.200 LT 0.200 -LT 0.20C

0C0/002 000/001

.CS-137 2 LT C.1CC LT C.100 0 10/17/81-10/17/81 .

LT 0.0900 -LT 0.100 LT 0.100 -LT 0.10C

0C0/002 000/001

'Ib

,

=

h-

4 e

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



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

RADIOLCGICAL ENVIT.ONPENTAL PCNITCRING FRCGRIM SUPPARY

FATFWAY- AIRCCRNE COPPILATICN - ANNUAL SUPPARY NE8RASK A PUBLIC PohER OISTRICT
SAFSLE - S C I L CONTKCL - C003ER NUCLEA3 STATION
th!TS - PCI/0M WET

ENALYSIS NO LIMIT OF ALL INCICATOR SAMPLES LOCATICN WITH b!GHEST PEAN CCNTROL LOCAT ION RON- REPORTING PERICO
CETECT ICN MEAN X E-C0 PEAN X E-CC PEAN x E-C0 ROLTINE

PEAN X E-CD RANGE ST ATICN FRACTICA RANCE RANGE
FRACTICN STATICN DESCRIPT,1CN FRACTICN

SR-90 11 0 020 0.16 0.20 C 09/21/81-09/21/81
0.079 0.20 08 001/001 0.20 - 0.20-

CC9/011 STATION 08 - 2.5 MI. 260 CEC. INC.

BE-7 11 0.230 0.72C 0.720 C C9/21/81-09/21/81
0.720 - 0.720 07 001/001 0.720 -- 0.720
001/011 STATICN 07 - 2.5 MI. 230 DEG. INC.

K-40 11 0.470 17.1 19.6 0 09/21/81-09/21/81
15.2 - 19.6 04 0C2/002 19 2 - 20.1
010/011 STATION 04 - 3.C PI. 43 CEG. INC.

ZR-95 11 0.0780 C.131 0.131 0 09/21/81-09/21/81
0.131 0 131 07 CC1/C01 0.131 - 0 .13 1-

001/011 STATICN 07 - 2 5 Pl. 230 DEG. INO.

d
I-131 11 0.0310 LT 0.3C0 0 09/21/81-C9/21/81

LT 0.200 -LT 0 300
000/011

CS-137 11 0.0310 C.397 0.652 0 09/21/81-C9/21/81
0.0937 - 0.652 05 002/002 0.587 - 0.718
011/011 STATION C5 - 3.5 Pl. 102 CEG. INC.

RA-226 11 0.110 1.89 2.78 0 09/21/81-09/21/81
1.34 2.78 08 001/C01 2.78 - 2.78-

011/011 STATION 08 - 2.5 MI. 260 CEG. IND.



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

!

CA010 LOGICAL ENVIRCNPENTAL PCNITCQING PRCGOAM SUMMARY

PATFWAY- AIRBGRNE COPP!LATICN - ANNUAL SUFFARY NE8RASRA PU8Ltc PobEO DISTRICT
CCOPER NUCLEAR STA1!04

SA*FLE - 5 0 I L' CCNTROL -,

UNITS - PCI/GM WET

ANALYSIS NO LIMIT CF ALL INDICATOR SAMPLES LCCATICN WITH HIGHEST PEAN CONTROL LOCATION NON- REPORTING PERIOD

DETECTION MEAN X E-00 PEAN X E-C0 MEAN X E-00 ROLTINE

MEAN X E-00 RANGE STATION FRACTICh RANGE .
RANCE

FRACTICN STATICN DESCRIPTICN FRACTION
- - _ - . ._ - _... -...-- . -

.TP-228 '11 0.110 1.13 1.64 0 09/21/81-C9/21/81
0.825 - 1.64 08 CC1/C01 1.64 - 1.64

011/011 STATICN 08 - 2.5 PI. 260 DEG. IhD.

. . ,

n

.

e

^* - " '
__ _ __ _ _ . _ . _ _
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T TELEDYNE
ISOTOPES

A and B. AIR PARTICULATC SAMPLCS - 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
w3rc 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
Tchles 0-1 and D-2).

The gross beta activity for each quarter since July 1980 is summ6rized
below:

1980 Third Quarter 0.029 pCi/Cu. M.
October 16 Chinese Atmospheric Nuclear Tests
fourth Quarter 0.053 pCi/Cu. M.

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/Co. M.

It is indicated by these averages that the level of gross beta activity
rose sharply af ter the Chinese atmospheric nuclear tests of October 16, 1980.
The activity reached a high in the second quarter of 1981 and is now tapering
off to a level similar to that before the tests. This trend has been observed
in may areas of the United States. It may be concluded that this increased
activity was caused by follout from the Chinese nuclear tests and not from the
operations of CNS.

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 cosmogenic radiation.-

One air particulate filter for the second quarter was not included in
the averagcc because the blue paper was not removed and r.O air was drawn
through the filter.

STAlION FILTER COLLECTION PERIOD RCASON

09 AP 04/20 - 04/27 No air
drawn
through

37
,

_-



WEEKLY COLLECTIONSTABLE A-1.irTELEENNE ISOTOPES FIRST QUARTER 1981

NE8RASKA PUBLIC POWER DISTRICT (J ANUARY-MARCH)

C00 PEP NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE STATION MONTULY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMvARY

NUCLIDE NUMBER 12/29/80-02/03/81 02/03/81-03/02/81 03/02/81-03/30/81 12/29/80-03/30/81
|

A. P. FILTERS 01 1.0 2 0.8 E-01 9.5 2 1.2 E-02 1.6 2 0.5 E-01 1.2 2 0.6 E-01

02 1.6 2 0.7 E-01 1.3 2 0.9 E-01 3.1 2 1.2 E-01 2.1 2 1.0 E-01CROSS BETA'

03 1.3 2 0.6 E-01 1.1 2 0.2 E-01 1.7 2 0.6 E-01 1.3 2 0.5 E-01

04 1.2 2 0.5 E-01 1.2 2 0.3 E-01 2.1 2 0.8 E-01 1.5 2 0.7 E-01

05 8.0 2 3.0 E-02 5.1 2 0.8 E-02 4.5 2 3.3 E-02 6.1 2 3.1 E-02

06 1.22 0.6 E-01 1.3 2 0.6 E-01 1.7 2 0.5 E-01 1.4 2 0.6 E-01

07 1.2 2 0.5 E-01 8.2 2 1.3 E-02 7.62 2.0 E-02 9.5 2 3.7 E-02
.,

08 1.2 2 1.0 E-01 1.3 2 0.5 E-01 2.6 2 1.0 E-01 1.8 2 0.9 E-01:o

09 9.0 2 4.0 E-02 7.5 2 3.2 E-02 7.5 2 2.0 E-02 7.8 2 3.2 E-02

10 1.6 2 1.7 E-01 1.2 2 0.3 E-01 2.1 2 0.5 E-01 1.6 2 1.1 E.01

GROSS BETA 01-10 1.2 2 0.8 E-01 1.0 2 0.4 E-01 1.7 2 1.0 E-01 1.3 2 0.8 E-01

Grand 3I and s
x and s

-

- - - - - - - _ _ _ _ _
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W TELEDYNEISOTOPES taste A-2 CEEELY COLLECTIONS
SECOND QUARTER 1981

NEBRAFrA PUBLIC POWER DISTRICT (APRIL-JUNE)

COOPER NUCLEAR STATION

EXPOSURE PATH - AIRBORNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY
N"CLIDE NUMBER 03/30/81-04/27/81 04/27/81-06/01/81 06/01/81-06/29/81 03/30/81-06/29/81

A.P. FILTERS 01 2.5 2 0.8 E-01 3.5 2 0.6 E-01 2.6 2 1.1 E-01 2.9 1 0.9 E-01
GROSS BETA

02 3.7 2 0.5 E-01 3.5 2 0.6 E-01 2.0 1 0.6 E-01 3.1 2 1.0 E-01

03 2.7 2 0.7 E-01 2.6 2 0.7 E-01 1.22 0.3 E-01 2.2 2 0.9 E-01

04 3.2 2 0.7 E-01 3.4 2 0.6 E-01 1.9 2 0.5 E-01 2.8 1 0.9 E-01

05 2.7 2 1.6 E-01 3.5 1 0.8 E-01 1.9 2 0.6 E-01 2.8 2 1.2 E-01

06 2.9 2 0.7 E-01 3.1 2 0.6 E-01 1.8 2 0.4 E-01 2.6 2 0.8 E-01

j. 07 1.7 2 1.1 E-01 2.7 2 0.6 E-01 1.3 2 0.4 E-01 1.9 2 0.9 E-01
rA
'# 08 3.2 2 0.6 E-01 3.0 2 0.5 E-01 1.7 2 0.5 E-01 2.7 2 0.8 E-01

09 1.4 2 1.1 E-01 (a) 3.1 2 0.6 E-01 1.9 2 0.5 E-01 2.2 2 1.0 E.01

10 3.5 2 0.5 E-01 2.7 2 0.6 E-01 1.4 2 0.4 E-01 2.6 2 0.9 E-01

GROSS BETA 01-10 2.8 2 1.0 E-01 3.1 1 0.7 E-01 1.7 2 0.6 E-01 2.6 2 1.0 E-01

x and s Grand 7 and s

(a) Week of 04/20-04/27 not included in averages; no flow of air, blocked by blue paper.

- -
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TTELEDYNE ISOTOPES TA5!.E A-3' WEEKLY COLLECTIONS
THIRD QUARTER 1981

NE8RASKA PUBLIC POWER DISTRICT (J U LY-SE P TEMB ER)

COOPER NUCLEAR STATION

EXPOSURE PATMWAY - AIR 50RNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONT!!LY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY

NUCLTDE N'JM 3 E R 06/29/81-08/03/81 08/03/81-05/31/81 08/31/81-09/2S/81 06/29/81-09/28/81

A.P. FILTERS 01 8.3 2 4.8 E-02 6.4 2 1.5 E-02 3.6 2 0.5 E-02 6.3 2 3.5 E-02

GROSS 32TA
02 7.9 2 6.1 E-02 6.2 2 1.6 E-02 4.6 2 0.5 E-02 6.3 2 3.9 E-02

03 5.5 t 2.1 E-02 5.5 2 1.8 E-02 2.6 2 0.3 E-02 4.6 2 2.1 E-02

04 7.3 2 4.7 E-02 4.8 2 1.2 E-02 4.3 2 0.2 E-02 5.6 2 0.3 E-02

05 6.6 2 3.9 E-02 4.1 2 0.9 E-02 2.9 2 0.2 E-02 4.7 2 2.8 E-02

06 7.3 2 4.5 E-02 5.2 2 1.3 E-02 3.3 2 1.1 E-02 5.4 2 3.2 E-02

07 4.1 2 3.0 E-02 1.9 2 0.3 E-02 9.6 2 2.9 E-03 2.4 2 2.2 E-02
,

< 0
08 7.7 2 4.5 E-02 4.7 2 1.0 E-02 3.0 2 0.3 E-02 5.3 2 3.3 E-02

i

09 7.1 2 4.1 E-02 5.7 2 1.3 E-02 3.7 2 0.1 E-02 5.6 1 2.8 E-02

10 5.6 2 3.1 E-02 4.4 2 0.9 E-02 2.8 2 0.4 E-02 4.4 2 2.2 E-02

GROSS BETA 01-10 7.3 2 6.0 E-02 4.9 2 1.7 E-02 3.1 2 1.2 E-02 5.3 t 3.8 E-02

1

E and s Grand 7 and s
i

i
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TTELED(NE ISOTCPES TAgtE A-4 wEERLY COLLECTIONS
FOURTH QUARTER 1981~

-NEBRASKA PUBLIC POWER DISTRICT (CCTOBER-DECEMBER)

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY. QUARTERLY SUMMARY

NUCLTDE NUMBER 09/28/81-11/02/81 11/02/81-11/30/81 1'/30/81-12/28/81 09/25/31-12/28/81

A.P. FILTERS 01 3.4 2 0.5 E-02 3.2 2 0.8 E-02 2.7 2 0.9 E-02 3.1 2 0.7 E-02

GROSS SETA
02 3.2 2 0.6 E-02 3.5 2 0.6 E-02 3.9 2 1.4 E-02 3.5 2 0.9 E-02

03 2.9 2 0.7 h-02 2.9 2 0.5 F-02 3.3 2 1.0 E-02 3.1 2 0.7 E-02

04 3.5 2 0.8 E-02 3.6 2 0.8 E-02 4.1 2 1.3 E-02 3.7 2 0.9 E-02

05 3.3 2 0.4 E-02 3.1 2 0.9 E-02 2.9 2 1.0 E-02 3.1 2 0.7 E-02

06 3.0 2 0.4 E-02 3.3 2 0.8 E-02 3.5 2 1.3 E-02 3.3 2 0.8 E-02

07 3.0 2 0.4 E-02 3.2 2 0.6 E-02 3.6 2 1.4 E-02 3.2 2 0.9 E-02

08 2.8 2 0.3 E-02 3.2 2 0.7 E-02 3.5 2 0.9 E-02 3.1 2 0.7 E-02

09 3.2 2 0.5 E-02 3.1 2 0.7 E-02 3.0 2 0.8 E-02 3.1 2 0.6 E-02

10 3.3 2 0.5 E-02 3.5 2 0.7 E-02 3.3 2 0.9 E-02 3.3 2 0.6 E-02

GROSS BETA 01-10 3.2 2 0.5 E-02 3.3 2 0.6 E-02 3.4 2 1.1 E-02 3.3 2 0.8 E-02

Grand II2 sII 2 s
.

4

.

.
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,WTELEDYNE ISOTOPES TABLE B-1 WEEKLY COLLECTIONS
FIRST QUARTER 1981.

NEBRASKA.PUBLIC POWER DISTRICT (JANUARY-MARCH)
'

)
COOPER NUCLEAR STATION

EXPOSURE PATifWAY - AIRBORNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY

NUCLIDE NUMBER 12/29/80-02/03/81 02/03/P1-C3/02/81 03/02/81-03/30/81 12/29/80-03/30/81

A.P. PILTERS 01 1.9 ! 0.7 E-03 1.7 2 0.5 E-03 2.3 2 0.5 E-03 2.0 2 0.6 E-03

GROSS ALPHA
02 2.2 2 0.9 E-03 2.7 2 2.1 E-03 2.7 2 1.2 E-03 2.5 2 1.3 E-03

03 2.2 2.0.8 E-03 2.0 1 0.7 E-03 2.1 2 0.2 E-03 2.1 2 0.6 E-03
1

04 2.2 2 0.8 d-03 2.2 2 0.7 E-03 2.2 2 0.4 E-03 2.2 2 0.6 E-03

05 1.9 2 0.5 E-03 1.7 2 0.5 E-03 2.0 2 0.0 E-03 1.8 2 0.4 E-03

N 06 2.1 2 1.0 E-03 2.5 2 1.3 E-03 2.8 2 1.3 E-03 2.4 2 1.1 E-03s
4 '

07 2.0 2 0.6 E-03 1.9 2 0.3 E-03 2.3 2 0.5 E-03 2.0 2 0.5 E-03
<

08 1.9 2 0.5 E-03 2.3 2 0.7 E-03 3.2 2 2.4 E-03 2.4 2 1.4 E-03
i

09 2.2 2 1.1 E-03 1.6 2 0.6 E-03 2.2 2 0.3 E-03 2.0 2 0.8 E-03

10 3.2 2 2.0 E-03 2.7 2 0.9 E-03 2.3 2 0.7 E-03 2.8 2 1.3 E-03<

+

!

GROSS ALPHA 01-10 2.2 2 1.0 E-03 2.1 2 0.9 E-03 2.4 2 0.9 E-03 2.2 2 1.0 E-03 i

Grand I and s
I and s

!,
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i
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TTELEDYNF_ ISCTOE
'

7A8tE g-a cEErtY CottECTIOws
SECOND QUARTER 1981

NEBRASKA FUBLIC POWER DISTRICT (APRIL-JUNE)

COOPER NUCLEAR STATION

EXPOSURE PATFWAY - A!R80RNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY
NUCLIDE NUMSER 03/31/81-04/27/81 04/27/81-06/01/81 06/01/81-06/29/81 03/30/81-06/29-81

A.P. FILTERS 01 2.2 2 0.3 E,-03 2.6 2 0.7 E-03 1.7 2 0.5 E-03 2.2 2 0.6 E-03
CROSS' ALPHA

02 1.9 2 0.6 E-03 1.5 2 0.8 E-03 1.8 2 0.8 E-03 1.8 2 0.5 E-03

03 2.7 2 2.1 E-03 2.0 2 0.5 E-03 1.2 2 0.3 E-03 2.0 2 1.2 E-03

CS 1.8 2 0.4 E-03 1.8 2 0.4 E-03 1.9 2 0.2 E-03 1.8 2 0.3 E-03

05 2.2 2 0.4 E-03 2.4 2 0.4 E-03 1.3 2 0.5 E-03 2.0 2 0.6 E-03

)
06 1.9 2 0.6 E-03 1.6 2 0.5 E-03 1.4 2 0.5 E-03 1.6 2 0.5 E-03

.,

w
07 1.7 2 0.5 E-03 1.8 2 0.4 E-03 1.8 2 0.6 E-03 1.8 2 0.5 E-03

08 1.8 2 0.6 E-03 1.9 2 0.8 E-03 1.7 2 0.5 E-03 1.8 2 0.6 E-03

09 1.5 2 0.6 E-03 (a) 2.0 2 0.1 E-03 1.6 2 0.4 E-03 1.7 2 0.4 E-03

10 2.4 2 0.4 E-03 2.9 2 0.7 E-C3 2.3 2 1.1 E-03 2.5 1 0.8 E-03

GROSS ALPHA 01-10 2.0 2 0.8 E-03 2.1 2 0.6 E-03 1.7 2 0.6 E-03 1.9 2 0.7 E-03

d
-

I and s Grand x and s

(a) Week of 04/20-04/27 not included in averages; no flow of air, blocked by blue paper.

.
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W TELEDVNEISOTOPES Tang.E s-4 CEEKLY COLLECT!8MS
FOURTH QUARTER 1981

NEBRASKA PUBLIC POWER DISTRICT (CCTOBER-DECEMBER).

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE' STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY
NUCLIDE NUMBER 09/28/81-11/02/81 11/02/81-11/30/81 11/30/81-12/28/81 09/28/81-12/28/81

A.P. FILTERS 01 2.0 1 0.5-E-03 1.2 2 0.7 E-03 2.0 2 0.2 E-03 2.0 2 0.5 E-03
GROSS ALPHA

02 1.7 2 0.6 E-03 1.7 2 0.5 E-03 2.2 2 0.5 E-03 1.8 2 0.6 E-03

03 1.9 2 0.6 E-03 2.3 2 0.4 E-03 1.6 2 0.4 E-03 1.9 2 0.5 E-03

04 2.0 2 0.3 E-03 2.0 2 0.1 E-03 2.6 2 0.4 E-03 2.2 2 0.4 E-03

05 1.4 2 0.5 E-03 2.2 ! 0.7 E-03 1.8 2 0.6 E-03 1.8 2 0.6 E-03

06 1.7 2 0.7 E-03 1.7 0.5 E-03 2.3 0.7 E-03 1.9 2 0.6 E-03

:= 07 1.9 2 0.6 E-03 2.3 2 0.4 E-03 2.0 2 0.3 E-03 2.0 2 0.5 E-03
.n

08 1.8 2 0.5 E-03 2.1 2 0.9 E-03 2.1 2 0.2 E-03 2.0 2 0.6 E-03

09 1.6 2 0.5 E-03 1.8 2 0.6 E-03 2.0 2 0.3 E-03 1.8 2 0.5 E-03

10 2.1 2 0.8 E-03 1.9 2 0.6 E-03 3.0 2 0.8 E-03 2.3 2 0.9 E-03

GROSS ALPHA 01-10 1.8 2 0.6 E-03 2.0 2 0.5 E-03 2.1 2 0.6 E-03 2.0 2 0.6 E-03

7 and s Grand 7 and s

,

"" 4p -
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. T TELEDYNE
ISOTOPES

AIR RADIOI0 DINE - CHARC0AL FILTERS (See Tables C-1 through C-4)C.

STATIONS 01 to 10

Charcoal filtero used in series with air particulate filters were col-
lected weekly during 1981 at station 01 through 10 and monitored for radio-
iodine.

Tables C-1 through C-4 show 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.!

The fact that no airborne I-131 was detected in charcoal filters during
1981 supports the fact that the ince ase in beta activity, summarized in Parts
A and D was due to the Chinese stmospheric nuclear tests and not from any

;
releases by CNS.
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CEEELY C3LLECTIKNSTABLE C-1
TEDYNE ISOTOPES FIRST QUARTER 1981

NEBRASKA PUBLIC POWER DISTRICT (JANUARY-MARCH)

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE .

CHARCOAL FILTERS

pCi/Cu.M.

SAMPLE STATION
NUCLIDE NUMBER MEAN AND STAN3ARD OEVIATION

MONTHLY SUMS %RY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY DET/
12/29/80-02/03/81 02/03/81-03/02/81 03/02/81-03/03/81 12/29/80-03/30/81 TOTAL RANGE

Charcoal 01 L.T. 4 E-02 L.T. 7. E-02 L.T. 3. E-02 L.T. 6. E-02 0/13 (L.T.3.-L.T.6.)E-02

I-131 02 L.T. 4 E-02 L.T. 6. E-02 L.T. 3. E-02 L.T. 6. E-02 0/13 (L.T.3.-L.T.6.)E-02Filters

03 L.T. 4 E-02 L.T. 6. I-02 L.T. 3. E-02 L.T. 6. E-02 0/13 (L.T.3.-L.T.6.)E-02

04 L.T. 4 E-02 L.T. 6. E-02 L.T. 3. E-02 L.T. 6. E-02 0/13 ( L.T. 3. - L.T. 6. ) E-02

05 L.T. 3. E-02 L.T. 5. E-02 L.T. 3. E-02 L.T. S. E-02 0/13 (L.T.3.-L.T.S.)E-02

06 L.T. 4 E-02 L.T. 6. E-02 L.T. 4 E-02 L.T. 6. E-02 0/13 (L.T.4.-L.T.6.)E-02

D 07 L.T. 4 E-02 L.T. 6. E-02 L.T. 4 E-02 L.T. 6. E-02 0/13 ( L.T. 4. - L.T. 6. ) E- 0 2

08 L.T. 5. E-02 L.T. 6. E-02 L.T. 4 E-02 L.T. 6. E-02 0/13 (L.T . 4 . - L.T. 6. ) E- 0 2 ,

09 L.T. 4 E-02 L.T. 6. E-02 L.T. 4 E-02 L.T. 6. .E-02 0/13 (L.T.4.-L.T.6.)E-02

10 L.T. 3. E-02 L.T. 4 E-02 L.T. 2. E-02 L.T. 4 E-02 0/13 (L.T.2.-L.T.4.)E-02 ,

!

01'-10 L.T. 5. E-02 L.T. 6. E-02 L.T. 4. E-02 L.T. 6. E-02 - -

DET./ TOTAL 0/50 0/40 0/40 0/130 0/130 -

- - *

RANGE (L.T. 3. - L.T. S. )E- 02 (L.T.4.-L.T.6.)E-02 (L.T.2.-L.T.4.)E-02 (L.T.4.-L.T.6.)E-02

.

.__2.-_..____.-___m_ _ _ _ _ _ . . - -
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wEErLY COLLECTIONSTAaLE C-2
T M DYNEr M" PES, SECOND QUARTER 1981

NEBRASKA PUBLIC PCWER DISTRICT (APRIL-JUNE)

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

CHARC0AL FILTERS

pCi/Cu.M.

SA**PLE STATION
NUCL!?E NUMBER MEAN AND STANDARD DEVIATION

MONTHLY SUMMARY MONTHLY SUMMARY }f0NTHLY SUMMARY QUARTERLY SUMMARY DET/

03/30/81-04/27/81 04/27/81-06/01/81 06/01/81-06/29/81 03/30/81-06/29/81 TOTAL. RANGE

Charcoal 01 L.T. 3. E-02 L.T. 4 E-02 L.T. 3. E-02 L.T. 4 E-02 0/13 (L.T.3.-L.T.4.)E-02

I-131 02 L.T. 3. E-02 L.T. 4. E-02 L.T. 3. E-02 L.T. 4. E-02 0/13 (L.T.3.-L.T.4.)E-02Filters

03 L.T. 4 E-02 L.T. 4 E-02 L.T. 3. E-02 L.T. 4 E-02 0/13 (L.T.3.-L.T.4.)E-02

04 L.T. 4 E-02 L.T. 4 E-02 L.T. 3. E-02 L.T. 4 E-02 0/13 (L.T.3.-L.T.4.)E-02

05 L.T. 3. E-02 L.T. 3. E-02 L.T. 3. E-02 L.T. 3. E-02 0/13 -

05 L.T. 4 E-02 L.T. 5. E-02 L.T. 4 E-02 L.T. 5. E-02 0/13 (L.T.4.-L.T.S.)E-02 ,

|

07 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 -

u
oo

03 L.T. 4 E-02, L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 -
,

09 L.T. 4 E-02 L.T. 5. E-02 L.T. 4 E-02 L.T. 5. E-02 0/13 (L.T.4.-L.T.5.)E-02

10 L.T. 2. E-02 L.T. 3. E-02 L.T. 2. E-0? L.T. 3. E-02 0/13 (L.T.2.-L.T.3.)E-02

01-10 L.T. 4 E-02 -L.T. 5. E-02. L.T. 4 E-02 L.T. 5. E-02 .
--

*

DET./ TOTAL 0/40 0/50 0/40 0/130 0/130 -

RANGE (L.T.2.-L.T.4.)E-02 ( L.T. 3. -L.T. S .) E- 02 (L.T.2.-L.T.4.)E-02 (L.T.3.-L.T.S.)E-02 --

s

- - - - - - - - - - - - - - _ _ _ - _ _ _ _ ___ _
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MTELEDYNE ISOTOPES TAB *.E C-3 WEEKLY COLLECTIONS
'

THIP.D QUARTER 1981' '

NEBRASKA PUBLIC POWER DISTRICT (JULY-SEPTEMSER)*

COOPER NUCLEAR STATION
_

EXPOSURE PATHWAY - AIRBORNE

CHARCOAL FILTERhi

pCi/Cu. M.

SAM?LE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY QUARTERLY SUMMARY DET
NUCLIDE NUM3ER 06/29/81-08/03/81 08/03/81-08/31/F1 09/31/81-09/28/31 06/29/81-09/28/81 TOTAL RAN05

CHARC0AL 01 * T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 (L.T.3.-L.T.4.)E-02..

FILTERS
I-131 02 L.T. 3. E-02 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 (L.T. 3. -L.T.4. ) E- 02

03 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 (L.T.3.-L.T.4.)E.02

04 L.T. 4. E-02 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 (L.T.3.-L.T.4.)E-02

05 L.T. 3. E-02 L.T. 3. E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 (L.T. 2. -L.T.4.) E-02

06 L.T. 4 E-02 L.T. 4 E-02 L.T. 1.4 E-01 L.T. 1.4 E-01 0/13 ( L.T. 0. 4 -L.T.1.4 ) E-01 '
u
3 07 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13* --

OS L.T. 4 E-02 L.T. 4. E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 (L.T.1.-L.T.4.)E-02

03 L.T. 4. E-02 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 --

- 10 -L.T. 2. E-02 L.T. 3. E-02 L.T. 3. E-02 L.T. 3. E-02 0/13 (L.T.2.-L.T.3.)E-02

01-10 L.T. 4 E-02 L.T. 4 E-02 L.T. 7. E-02 L.T. 7 E-02 -- --

DET./TCrlAL 0/50 0/40 0/40 0/130 0/130 --

RANCE (L.72. - L.T. 4. ) E-02 (L.T.3.-L.T.4.)E-02 (L.T 3.-L.T.4.)E-02 (L.T.3.-L.T.7.)E-02 -- --

.

=
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TTELEU(NE ISOTOPES TABLE C-4 ysggty cettsc7xo33

TOURTH QUARTER 1981
NEBRASKA PUBLIC POWER DISTRICT (OCTOBER-DECEMBER)

C00PER NUCLEAR STATION

EXPOSURE PATHXAY - AIRBORNE

CliARCOAL FILTERS

pCi/Cu. M.

/

SAMPLE STATICN MONTHLY SU:4 MARY MONTEf,Y 5"MMARY MONTHLY SUMMARY QUARTERLY SUMMARY DET
N"CL!DE NUM3ER C9/28/81-11/02/81 11/02,81-11/30/81 11/30/81-12/28/81 09/28/81-17/28/81 TOTAL RANGE

Charcoal Tilters 01 L.T. 4. E-02 L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 0/13 (L.T. 3. -L.T. S . ) E-02
I-131

02 L.T. 4. E-02 L.T. 5. E-02 L.T. 4 E-02 L.T. 5. E-02 0/13 (L.T.3.-L.T.S.)E-02

03 L.T. 4 E-02 L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 0/13 ( L.T. 3. - L.T. S. ) E - 0 2

04 L. T. 4 E n.' L.T. 5. E-02 L.T. 5. E-04 L.T. 5. E-02 0/13 (L.T.5.-L.T.S.)E-02

05 L.T. 3. E-02 L.T. 4 E-02 L.T. 4 E-02 L.T. 4 E-02 0/13 (L.T.3.-L.T.4.)E-02

06 L.T. 4 E-02 L.T. 6. E-02 L.T. 5. E-02 L.T. 6. E-02 0/13 (L.T.3.-L.T.6.)E-02

' '$ 07 L.T. 4 E-02 L.T. 7. E-02 L.T. 5. E-02 L.T. 7. E-02 0/13 (L.T. 2. -L.T. 7. ) E-02

03 L. T. 4 E-02 L.T. 6. E-02 L.T. 5. E-02 L.T. 6. E-02 0/13 (L.T. 2. -L. T. 6. ) E-02

09 L.T. 4. E-02 L.T. 6. E-02 L.T. 5. E-02 L.T. 6. E-02 0/13 (L.T.3.-L.T.6.)E-02

10 L.T. 3. E-02 L.T. 3. E-02 L.T. 3. E-02 L.T. 3. E-02 0/13 (L.T.I.-L.T.3.)E-02

l 01-10 L.T. 4. E-02 ' L.T. 7 E-02 L.T. 5. E-02 L.T. 7. E-02 -- --

|
DET./ TOTAL 0/50 0/40 0/40 0/130 0/130 --

RASCE -- --

|

|-



- . .. _- - .. -

|
s

TTELEDYNE
ISOTOPES

i

D. COMPCSITC Of AIR PARTICULATE FILTERS - GAMMA

(See Tables D-1 and D-2)

STATIONS 01 to 10
h a

I

Weekly Air Particulate filters were composited for each station for'

o quarterly gamma spectral analysis during the four quarters of 1981. I
,

During the first two quarters there were detections of the fission product
nuclides Zr-95, Ru-103, Ru-106, Cs-137, Ce-141 and Ce-144 at almost all 10
stations. These detections reached a peak in the second quarter of 1981
dropping off considerably in the third quarter and entirely in the fourth,

These nuclides are a continuing trend from the fourth quarter of 1980quarter.
and occurred after the Chinese atmospheric nuclear tests of October 16, 1980.

-

This some trend was noted in other areas of the United States which lends
support to the conclusion that they are due to the Chinese nuclear test.

There were two detections of Co-60 at station 01 and 02 during the second
quarter and eight detections of Mn-54. Upon further testing of the composite
of Station 01, it was found that the detection of Co-60 was for the period June
22 through June 29. This correlates with the period of maximum fallout from
the Chinese nuclear tests. The detections of Mn-54 were low being slightly
above detection level. Berillium-7, which is naturally occurring, was detected'

at all stations at about the same level as previously.

The average of gross beta measurements for all stations reached a maximum
of 0.260 pCi/Cu M. during the second quarter of 1981 and fell to a level of
0.033 pCi/Cu. M. by the end of 1981. The 1-131 measured in charcoal filters in
series with the air particulate filter remained below the limit of detection.
There was no correlation between the level of activity and the stations close
to the plant. This would tend to support the conclusion that the nuclides
detected were from the Chinese test of October 16, 1980 and were not associated
with the operations of CNS.#

i

|
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TTELEMNE ISOTOPES TABLE D-1

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

COMPOSITE OF WEEXLY AIR PARTICULATE FILTERS

pCi/Cu. M.

SAMPLE STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
j NUCLIDE NUMBER 12/29/80-03/30/81 03/30/81-06/29/81 06/29/81-09/28/81 09/28/81-12/28/81

Be-7 01-10 - Meantstd.dev. 7.8 23.2 E-02 1.3 20.2 E-01 1.0 10.4 E-01 1.1 20.1 C-01
det./ total 10/10 10/10 10/10 10/10
range (2.7-12.6)E-02 (0.97-1.6]E-01 (0.32-1.0)E-01 (0.8-1.3)E-01

Mn-34 01-10 Meantstd.dev. L.T. 9. E-04 1.7 !0.3 E-03 L.T. 8. E-04 L.T. 8. E.04
det./ total 0/10 8/10 0/10 0/10

(1.4-2.3)E-01 - - - --range --

Co-60 01-10 Meantstd.dev. L.T. 9. E-04 1.3 22.0 E-02 L.T. 7. E-04 L.T. 8. E-04

det./ total 0/10 2/10 0/10 0/30
range -- (0.3-3.2)E-02 -- --

2r-93 01-10 Meanistd.dev. 5.0t2.4 E-02 6.1 22.7 E-02 L.T. 2. E-03 L.T. 2. E-03

det./ total 10/10 10/10 0/10 0/10
range (1.4-8.0)E-02 (2.5 10.1)E-02 -- --

::a
N Ra-103 01-10 Meanistd.dev. 2.0 21.0 E-02 1.7 20.3 E-02 2.2 21.3 E-02 L.T. 2. E-03

det./ total 10/10 10/10 1/10 0/10
rang e (0.63-3.8)E-02 (1.2-2,3)E-02 -- --

Ru-106 01-10 Meartstd.dev. * L.T. 1. E-02 1.3 20.3 E-02 L.T. 7. E-03 L.T. 8. E-03

det./ total 0/10 9/10 0/10 0/10
range -- (1.4-2.2]E-02 -- --

Cs-137 01-10 Paanistd.dev. 1.1 20.2 E-03 3.0 10.6 E-03 1.2 20.3 E-03 L.T. 8. E-04

det./ total 4/10 10/10 5/10 0/10
range (0.8-1.3)E-03 (1.8-3.7)E-03 (0.86-1.6)E-03 --

Cs-141 01-10 Meanistd.dev. 1.4 20.5 E-02 8.8 11.8 E-03 L.T. 4 E-03 L.T. 5. E-03 -

det./ total 10/10 10/10 0/10 0/10
'

range (0.63-2.4)E-02 (0.6-1.1)E-02 -- --

Ce-144 01-10 Meantstd.dev. 1.4 10.5 E-02 4.8 10.9 E-02 8.6 22.2 E-03 L.T. 6. E-03

det./ total 10/10 10/10 5/10 0/10
range (0.7-2.3)E-02 (3.6-6.3)E-02 (6.0-11.0)E-03 --

Note: Only nuclides with 2 or more detections during any of the four quarters are listed above.
See Table D-2 for gama emitter nuclides below the limits of detection.

. _ _ _ - -
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E. EGGS (See Tables E1, E2)

STATIONS 42, 51, 67, 76

Egg samples were collected quarterly from four locations and analyzed for
elemental calcium, gross beta, Sr-89, Sr-90 and gamma emitters. The gross beta
measured 1.5 pCi per gram, wet, which was accounted for largely by the natural-
ly occurring, terrestrial isotope K-40. No other gamma emitters were measured
above the minimum level of detection. There were no detections of Sr-89 and 3
detections of Sr-90 in 16 samples at a level of 0.0017 pCi per gram, wet, which
'is below the minimum level of detection. The level of elemental calcium in 16
samples was 0.14 mg per gram which is similar to the levels of previous years.

There is no evidence of an effect from the operation of CNS on egg samples.
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TTELEDYNE ISOTOPES TABLE E-2

NEBRASKA PUBLIC POWER DISTRICT

COOPER ?!UCLEAR STATION

EXPOSURE PATHWAY - INCESTION

EGGS - pCi/gm, wet

SAMPLE STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
NUCLIDE~ NUVSER 01/12/81 04/13/81 07/20/81 10/19/81

Gross Beta 42,51,67,76 Peantstd.dev. 1.1 2 0.6 E 00 2.1 2 0.4 E 00 1.1 2 0.4 E 00 2.0 2 0.8 E 00
det./ total 4/4 4/4 4/4 4/4
range (0.7-2.0)E 00 (1.6-2.5)E 00 (0.8-1.6)E 00 (1.0-2.9)E 00

Sr-89 42,51,67,76 Meanistd.dev. L.T. 5. E-03 L.T. 6. E-03 L.T. 6. E-03 L.T. 6. E-03

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

Sr-90 42,51,67,76 Meanistd.dev. 1.7 2 0.2 E-03 1.9 2 1.3 E-03 L.T. 4. E-03 L.T. 3. E-03
det./ total 2/4 1/4 0/4 0/4
range (1.6-1.8)E-03 - - -

Ca (eles.) 42,51,67,76 Mean std.dev. 4.1 1.2 E-02 6.3 2 2.4 E-02 1.2 2 0.6 E-01 3.8 2 0.2 E-01
mg./gm. det./ total 4/4 4/4 4/4 4/4

range (2.9-5.5)E-02 (3.9-9.3)E-02 (0.6-1.7)E-01 (1.4-5.9)E-01
. . ,
*A K-40 42,51,67,76 Meanistd.dev. 1.020.1 E 00 8.7 2 0.7 E-01 1.2 2 0.1 E 00 1.0 2 0.1 E 00

det./ total 4/4 4/4 4/4 4/4
range (0.9-1.2)E 00 (8.1-9.5)E-01 (1.1-1.3)E 00 (0.84-1.1]E 00

Note: No gamma activity above the limits of detection was monitored in eggs except for K 40. See Table E-2 for other gamma
enitter nuclides monitored below the limits of detection.
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TA8LE E-2
TTEL.(NNE ISOTOPES

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

INGESTIONEXPOSURE PATHWAY -

EGGS - pC1/gs, wet

3 STATION- 1st-quarter 2nd quarter 3rd-quarter 4th quarter

,f.[LE ,. 01/12/81 04/13/81 07/20/81 10/19/81
, NtTBER---.:.

L.T. 8. E-02 (0/4) L.T. 7. E-02 (0/4) L.T. 6. E-02 (0/4) L.T. 6. E-02 (0/4)
. Be-7 42,51,67,76

1.0 +-0.1 E 00 (4/4) 8.7 +- 0.7E-01 (4/4) 1.2 +-0.1 E 00 (4/4) 1.0 +-0.1 E 00 (4/4)
F-4 42.51.67,76

*C- 34 42,51,67,76 L.T. 8. E-03 (0/4) L.T. 7. E-03 (0/4) L.T. 6. E-03 (0/4) L.T. 6. E-03 (0/4)

Co-53 42,51,67,76 L.T. 8. E-03 (0/4) L.T. 7. E-03 (0/4) L.T. 7. E-03 (0/4) L.T. 6. E-03 (0/4)

Fe-59 42,51,67,76 L.T. 2. E-02 (0/4) L.T. 1. E-02 (0/4) L.T. 1. E-02 (0/4) L.T. 1. E-02 (0/4)

Co-60 42,51,67,76 L.T. 9. E-03 (0/4) L.T. 8. E-03 (0/4) L.T. 7. E-03 O/4) L.T. 6. E-03 (0/4)

L.T. 2. E-02 (0/4) L.T. 2. E-02 (0/4) L.T. 1. E-02 (0/4) L.T. 1. E-02 (0/4)

2 -65 42,31,67,76

L.T. 8. E-03 (0/4) L.T. 8. E-03 (0/4) L.T. 7. E-03 (0/4) L.T. 7. E-03 (0/4)

27-95 42,51,67,76

L.T. 1. E-02 (0/4) L.T. 8. E-03 (0/4) L.T. 7. E-Of (0/4) L.T. 7. E-03 (0/4)

$ Ru-103 42,51,67,76'

L.T. 8. E-02 (3/4) L.T. 7. E-02 (0/4) L.T. 6. E-C2 (0/4) L.T. 6. E-02 (0/4)
Ru-106 42,51,67.76

L.T. 2. E-02 (3/4) L.T 1. E-02 (0/4) L.T. 1. E-02 (0/4) L.T. 2. E-02 (0/4)
1-131 42.51,67.76

L.T. 1. E-02 (0/4) L.T. 8. E-03 (0/4) L.T. 7. E-03 (0/4) L.T. 7. E-03 (0/4)
'Cs-134 42,51,67,76

.L.T. 9. E-03 (0/4) L.T. 8. E-03 (0/4) L.T. 7. E-03 (0/4) L.T. 7. E-03 (0/4)

Cs-137 42,51,67,76

Ba-140 42,51,67,76 .L.T. 1. E-02 (0/4) L.T. 9. p-03 (0/4) L.T. 1. E-02 (0/4) L.T. 1. E-02 (0/4)

L.T. .
E-02 (0/4) L.T. 1. E-02 (0/4) L.T. 1. E-02 (0/4) L.T. 1. E-02 (0/4)

Cc-141 42,51,67,76

L.T. 8. E-02 (0/4) L.T. 6. E-02 (0/4) L.T. 6. E-02 (0/4) L.T. 6. E-02 (0/4)

Ce-144 42,51,67,76

L.T. 2. E-01 (0/4) L.T. 1. E-01 (0/4) L.T. 2. E-01 (0/4) L.T. 2. E-01' (0/4)

Rs-225 42,51,67,76

L.T. 2. E-02 (2/4) L.T. 1. E-02 (0/4) L.T. 1. E-02 (0/4) L.T. 1. 'E-02 (0/4)
n-2"S 42,51,67,76

.
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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.

monthly composite was made of the weekly samples(June through September) a
received and also measured for gamma activity. Bery11ium-7, of cosmic origin,
was detected in 44 of 79 samples and the terrestrial nuclide K-40 was detected
in 87 of 87 samples at the levels encountered in the past.

There were 2 detections of the neutron activation product Mn-54; one at
station 68, 3.4 miles from the plant in the June composite and one at station
64, 2.25 miles from the plant in the July composite. Both of these were

slightly above the minimum detection level. Manganese-54 has been seen in air
particulate filters and was probably due to the fallout of nuclear debris.

The fission product nuclides Zr-95, Ru-103, Ru-106, Cs-137, Ce-141 and
Cc-144 were detected in several samples (See Table F-1). These reached a peak
in the second and third quarters and tapered off to a lower level in the fourth
quarter,

lhe incidence of these fission nuclides was not at any one particular
station nor was it related to distance from the plant. These same nuclides and
the same trend to peak in the second and third quarters was noted in the
composite of air particulate filters (See Section D). This suggests that the
probable source of these nuclides is atmospheric fallout from the Chinese
nuclear tests and is not related to the operations of CNS.

i
|
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TTELEDYNE ISOTOPES TAsLE F-1

NE8RASKA PUF.LIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATitWAY - INGESTION

FEED AND FORAGE - 8tEF PRODUCERS - pCi/gm, wet

SAMPLE STATION Ist Quarter 2nd Quarter 3rd Quarter 4th Quarter
NUCLYCE NUV3ER 01/05/81-03/02/81 04/06/81-06/01/81 07/06/81-09/28/81 10/05/81-12/07/81 q

Ee-7 64,f5,67,68,71,76 Meantstd.dev. 1.021.0E 00 2.321.1E 00 9.9613.SE 00 4.022.9E 00'

det./ total 4/21 7/18 (a) 20/27(b) 13/21

range (0.1-2.6)E 00 (0.7-3.9 E 00 (2.3-17.3)E 00 (0.2-8.2)E 00

K-40 64,65,67,68,71,76 Meanistd.dev. 1.7tl.3E 01 1.621.2E 01 2.021.7E 01 9.8220.0E 00

det./ total 21/21 18/18 27/27 21/21

range (0.2-4.1)E 01 (0.2-4.7)E 01 (0.2-7.1)E 31 (2.4-39.6)E 00

h54 ' 64,65,67,68,71,76 Meantstd.dev. L.T. 9. E-02 6.523.4E-02 9.725.7E-02 L.T. 7. E-02

det./ total 0/21 1/18 1/2? 0/21

range -- -- -- --

Zr-95 64,65,67,68,71,76 Mean2std.dev. L.T. 1. E-01 9.8t0.4E-01 8.6t4.4E-01 2.220.2E-01

det./ total 0/21 7/18 13/27 1/21

range -- (0.4-1.4)E 00 (0.24-1.8)E 00 --

,,

Ru-103 64,65,67,68,71,76 Meantstd.dev. L.T. 1. E-01 1.220.5E-01 2.0!O.25-01 L.T. 7 E-02:;o

det./ total 0/21 7/18 2/27 0/21

ran2e -- (0.6-2.1)E-01 (1.9-2.1)E-01 --

Ru-106 64,65,67,68,71,76 Mean2std.dev. L.T. 9. E-01 7.513.7E-01 1.020.6E 00 L.T. 6. E-01

det./ total 0/21 1/18 1/27 0/21

ran;e -- -- -- --

(a) No sample was available from station 65 on 05/04 or 06/08. No QA composite could be prepared; therefore there are three fewer sa ples in the
second quarter.

(b) There was no sample available at station 65 for July (07/06-07/27); therefore there is one less sample for the third quarter (27 rather than 28
total).

_ _ _ _ - _ -
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TN N TABLE F-1

NEBRASKA PUBLIC PChTR DISTRICT
*

|

COOPER NUCLEAR STATION

,

EXPOSURE PATl!WAY - INGESTION
t
'

FEED AND FORACE - BEEF PRODUCERS - pCi/gm, wet

|:
|

58LvPLE S*ATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
X'CL1rE NtN?ER 01/05/81-03/02/81 04/06/81-06/01/81 07/06/81-09/28/81 10/05/81-12/07/81

Cs-137 64,65,67,68,71,76 Xeanestd.dev. L.T. 1. E-01 8.014.0E-02 1.720.7E-01 7.021.4E-02
det./ total 0/21 6/18 16/27 4/21 ,

(0.2-1.3)E-01 (0.9-3.0)E-01 --range --

Ce-141 64.65,67,63,71,76 Meantsta.dev. L.T. 2. E-01 1.320.7E-01 L.T. ' 3. E-01 L.T. 1. E-01
i det./ total 0/21 5/18 0/27 0/21

range -- (0.5-2.3)E-01 -- --i

Ce ' 44 64,65,67,68,71,76 Neentstd. d ev. L.T. 7. E-01 1.120.5E 00 1.420.8E 00 4.521.2E-0*
_

det./ total 0/21 7/18 17/27 4/21
range 4 -- (0.3 1.6)E 00 (0.5-2.9)E 00 (3.1-5.5)E-01-

Th-223 64,65,67,63,71,76 Meantstd.dev. 2.1tl.4E-02 L.T. 2. E-01 L.T. 2. E-01 L.T. 1. E-01
det./ total 2/21 0/18 0/27 0/21
range (1.1-3.1)E-02 -- -- --

| w
w

.
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TTFI WNE ISOTOM TABLE F-2

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FEED AND FORAGE - BEEF PRODUCERS - pCi/ga. wet

SAM 7*! STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

NUCL!DE NUMar2 01/05/81-03/02/81 04/06/81-06/01/81 07/06/81-09/25/81 10/05/81-12/07/31

'3e-7 64,65,67,68,71,76 1.0 21.0 E 00 (4/21) 2.3 11.1 E 00 (7/18) 9.96t3.8 E 00 (20/27) 4.0 22.9 E 00 (13/21)

K 40 64,65,67,63,71,76 1.7 11.3 E 01(21/21) 1.6 21.2 E 01 (18/18) 2.0 21.7 E 01 (27/27) 9.8 110.0 E 00'(21/21).

M:.-54 64,65,67,63,71,76 L.T. 9. E-02 (0/21) 6.5 23.4 E-02 (1/18) 9.9 15.7 E-02 (1/27) L.T. 7. E-02 (0/21)

Cc-33 64,65,67,63,71,76 L.T. 1. E-01 (0/21) L.T. 1. E-01 (0/18) L.T. 1. E-01 (0/27) L.T. 7. E-02 (0/21)

Fe-59 64,65,67,68,71,76 L.T. 2. E-01 (0/21) L.T. 3. E-01 (0/18) L.T. 3. E-01 (0/27) L.T. 2. E-01 (0/21)

Co-60 64,65,67,63,71,76* L.T. 1. E-01 (0/21) L.T. 1. E-01 (0/18) L.T. 1. E-01 (0/27) L.T. 8. E-02 (0/21)

2n-65 64,65,67,68,71.76 L.T. 2. E-01 (0/21) L.T. 3. E-01 (0/18) L.T. 2. E-01 (0/27) L.T. 2. E-01 (0/21)

Zr-95 64,65,67,68,71,76 L.T. 1. E-01 (0/21) 9.8 20.4 E-01 (7/18) 8.6 24.4 E-01 (13/27) 2.2 20.2 E-01 (1/21)
g

Ru-103 64,65,67.68,71,76 L.T. 1. E-01 (0/21) 1.2 20.5 E-01 (7/18) 2.0 20.2 E-01 (2/27) L.T. 7. E-02 (0/21)

Ru-126 64,65,67,63,71,76 L.T. 9. E-01 (0/21) 7.5 23.7 E-01 (1/18) 1.0 0.6 E 00 (1/27) L.T. 6. E-01 (0/21)

I-131 64,65,67,68,71,76 L.T. 2. E-01 (0/21) L.T. 6. E-01 (C/18) L.T. 2. E 00 (0/27) L.T. 1. E-01 (0/21)

Cs-134 64,65,67,63,71,76 L.T. 1. E-01 (0/21) L.T. 1. E-01 (0/18) L.T. 1. E-01 (0/27) L.T. 8. E-02 (0/21)

Cs-137 64,65,67,68,71,76 L.T. 1. E-01 (0/21) 8.0 2 4.0 E-02 (6/18) 1.7 2 0.7 E-01 (16/27) 7.0 2 1.4 E-02 (4/21)

Ba-140 64.65,67,63,71,76; L.T. 1. E-01 (0/21) L.T. 2. E-01 (0/18) L.T. 5. E-01 (0/27) L.T. 9. E-02 (0/21)

Ce-141- 64,65,67,68,71,76* L.T. 2. E-01. (0/21) 1.3.2 0.7 E-01 (5/18) L.T. 3.* E-01 (0/27) L.T. 1. E-01 (0/21)

Ce-144 64,65,67,68,71,76 L.T. 7. E-01 (0/21) .1.1 2 0.5 E 00 (7/18) 1.4 1 0.8 E 00 (17/27) 4.5 2 1.2 E-01 (4/21)

Ra-226 64,65,67,68,71,76 L.T. 2. E 00 (0/21) L.T. 3. E 00 (0/18) L.T. 2. E 00 (0/27) L.T. E 00 (0/21)*
.

Th-22S '64,65,67.68,71,76 2.1 21.4 E-02 (2/21) L.T. 2. E-01 (0/18) L.T. 2. E-01 (0/27) L.T. 1. E-01 (0/21)

- - _ _ -
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TTELEDYNE
ISOTOPES

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

G. STATIONS 53, 54 - APPLES

H. STATIONS 34, 56, 62 - GARDEN VEGET ABLES (TOMATOES AND CUCUMBERS)

Garden crops and apples were radioassayed once during the year at harvest
Detectablefor gross beta, St-89, Sr-90, elemental calcium and gamma emitters.

concentrations of gross beta, elemental calcium and K-40 were monitored in each
sample . and are the usual elements measured in food and garden crops. The

results monitored during 1981 duplicate measurements conducted during previous
.yurs.

No Sr-90 was detected in apples. Strontium-90 vas detected in two of
three garden vegetable samples at an average level of 0.0016 pCi/gm, wet, which
is below the minimum level of detection. There were no gamma emitters above
the minimum levels of detection except K-40 as cited above. It may be con-

cluded that there was no detectable effect on food and garden crops from the
operations of CNS.

1
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733tg c,3
"JPTELEEP(NE ISOTOPES

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLE'AR STATION

EXPOSURE PATHWAY - INGESTION

FOOD AND CARDEN CROPS - pC1/gn, wet

APPLES

j

3rd quarter ;

SAMPLE STATION 09/14/g1

NUCLIDE XUMBER
'3.2 2 0.4 E 00

Gross Beta 53, 54 Xean 2 std. dev. 2/2
det./ total (2.9-3.4) E 00
rarge

L.T. 4 E-03
Sr-89 53, 54- Mean 2 std. dev. 0/2

det./ total --

range
L.T. 1. E-03

Sr-90 53, 54 Mean 2 std. dev. 0/2
det./ total --

range

C) 3.7 2.5 E-02
Ca(ng/g: wet) 53, 54 Mean 2 std. dev. 2/2

det./ total (I.9-5.4) E-02
range

1.4 2 0.2 E 00
Mean i std. dev. 2/2K-40 53, 54
det./ total (1. 3 - 1. 6) E 00
range

See Table G-2 for the list of gamma emitters monitored.
K-43 is the only gamma emitter above the limits of detection.

.

--
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TTELENTE ISOTCPES ;AsLE G-2

NEBRASIA PUSLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FOOD AND GA2 DEN CROPS - pCi/gs, wet

GAMMA SCAN

APPLES

SAMPLE STATION 3rd quarter
N'JM B E R NUM3ER 09/14/81

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

K-40 53, 54 1.4 +-0.2 E 00 (2/2)

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

Co-38 53, 54 L.T. 1. E-02 (0/2)

Fe-39 53, 54 L.T. 3. E-02 (0/2)

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

*n-$3 53, 54 L.T. 3 E-02 (0/2)

Zr-95 53, 54 L.T. 1. E-02 (0/2)
Re-103 53, 54 L.T. 2. E-02 (0/2)

Ru-105 53,.54 L.T. 1. E-01 (0/2)4

4

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

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

Cs-137 53, 54 L.T. 2. 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. 3. E-02 (0/2)
_

_--u_ __ _ - m e - - - - - _ _-_ _ ____-_ ___.-_-
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TTELEINNE ISOTOPES TABLE H.1

NEBRASKA PUBLIC POWER DISTRICT

COOPER FUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FOOD AND CARDEN CROPS - pCi/gm, wet

CARDEN VEGETABLES

S A):7 LE STATION 3rd Quarter
NUCLIDE NUMBER 08/10/82

Cross beta 34,56,62 Mean i std. dev. 4.4 2 0.7 E 00 i

det./ total 3/3 1'

range (3.8-5.2) E 00
i
'

Sr-89 34,56,62- Mean i std. dev. L.T. 2. E-03
det./ total 0/3
range --

Sr-90 34,56,62 Mean a std. dev. 1.6 t 0.1 E-03

det./ total 2/3
range (1.5-1.7) E-03

3
s

Ca(=g/gm wet) 34,56,62 Nean 2 std. dev. 1.6 2 0.8 E-01

det./ total (0.8-2.2) E-01
3/3range

K-40 34,56,62 Mean 2 std. dev. 2.3 2 0.1 E 00

det./ total 2/3
range (2.2-2.3) E 00

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

. .
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: TTELEINNE ISOTCPES TA3tE H-2

NEBRASKA PUDLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPO 5URE PATHWAY - INGESTION

FOOD AND CARDEN CR0PS - pC1/gn, wet

GARDEN VEGETABLES

3rd QuarterSAMPLE STATION *

08/10/81'
NUCLI3E NU,M B r?

L.T. 9.E-02 (0/3)'

Se-7 34,56,62

K-40 34,56,62 2.32 0.1E00 (2/3)

L.T. 1.E-02 (0/3)Mn-54 34,56,62

Co-58 34,56.62 L.T. 1.E-02-(0/3)

Te-59 34,56,62 L.T. 2.E-02 (0/3)
L.T. 1.E-02 (0/3)Co-60 34,56,62

L.T. 2.E-02 (0/3)cs Zn-65 34,56,62
m

L.T. 1.E-02 (0/3)Zr-95 34,56,62

L.T. 1.E-02 (0/3)Ru-103 34,56,62

L.T. 9.E-02 (0/3)Ru-106 34,56,62

I-131 34,56,62 L.T. 2.E-02 (0/3) ,

l

L.T. 1.E-02 (0/3)Cs-134 34,56.62

i Cs-137 34,56,62 L.T. .1.E-02 (0/3)
i

Ba-140 '34,56,62 L.T. 1.E-02 (0/3)

Cc-141 34,56,62 L.T. 2.E-02 (0/3)

Ce-144 -34,56,62 L.T. 8.E-02 (0/3)

Ra-226 34,56,62 L.T. 2.E-01 (0/3)

Th-228 34,56,62 L.T. 2.E-02 (0/3)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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M TELEDYNE
ISOTOPES

FEED AND 00 RACE (See Tables 1-1, 1-2 and 3-1, J-2)

I. STATIONS 61, 74 (Nearest Milk Producers)

3. STATIONS 42, 73, 75 (Commercial Milk Producers)

feed and forage was collected from milk producers nearest the plant
Feed andquarterly from two stations and monthly during peak pasture season.

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. Sr-90 and elemental calcium were detected in these
samples at levels similar to the levels monitored in 1973 through 1980. There

were several detect ions of Sr-09 at both the nearest stations and at'the
commercial stations at approximately the same level. Sr-89 was detected in air
particulate filt.ers in some ares of the United States indicating that this wasr

the result of ' fallout from previous nuclear tests especially those of October
16, 1980.'

The naturally occurring nuclides Be-7, K-40, Ra-226 and Th-228 were
detected at the Icycls seen in camples in previous years. There was one
detection of the activat ion corrosion product Mn-54 at station 73 which is 10
miles from the plant. This was slightly above the detection level and has been>

seen in air particulate filters also, indicating that it was probably from
,

. fallout.

The fission related products Zr-95, Ru-103, Cs-137, Cc-141 and Cc-144
occurred in several samples reaching a peak in the third quarter and tapering!

off to zero in the fourth quarter. These nuclides were seen in samples equally
at stations farthest from the plant as well as those nearest to it. This is

1 the same trend seen in feed and forage from beef producers and in air partic-
ulate filters. This gives further support to the conclusion that these
nuclides were due to follout from the Chinese atmospheric nuclear tests on-
October 16, 1980. Thus it has been established that no nuclides which are
related to CNS could be ingested by cows from feed and forage and there is no'

doue impact to the populat ion.

;

i
r
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i TTELEDYNE ISOTOPES taste 2-1

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PAT!!WA'i INGESTION-

FEED AND FORACE - NEAREST MILK PRODUCERS

pC1/gm, wet.

SAV?LE STATItV 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
NUCLIOE- NUMBER 01/12/31 04/13/81-06/01/81 07/06/81-09/08/81 10/05/81
Sr-89 61,74 Mean std.dev. L.T. 3. E.02 3.7 2 1.6 E-02 5.8 2 3.5 E-02 L.T. 3. 'E-02

det./ total 0/3 1/5 2/7 0/2
-- -- (3.3-8. 2) E-02 --range

Sr-90 61,74 Meanestd.dev. 2.0 2 2.0 E-01 1.9 2 0.3 E-02 3.5 2 1.7 E-02 L.T. 1. E-03
det./ total 3/3 1/5 5/7 0/2
range (0.5-3.9) E-01 -- (1.4-5.2) E-02 --

Ca (eg/g=) 61,74 Meanistd.dev. 6.7 2 2.6 E 00 2.1 2 1.4 E 00 1.6 2 1.4 E 00 1.4 2 0.8 E 30
det./ total 3/3 5/5 7/7 2/2
range (0.5-1.0) E 01 (0.6-4.3) E 00 (0.5-4.2) E 00 (0.8-1.9) E 00

$ Be-7 61,74 Meantstd.dev. 4.2 2 0.7 E 00 3.8 1 1.0 E-01 2.0 2 0.9 E 00 L.T. 1. E-01
det./ total 1/3 1/5 5/7 0/2
range -- -- (0.6-2.8) E 00 --

K-40 61,74 Meantstd.dev. 2.7 2 1.2 E 01 S.0 2 1.3 E 00 8.3 2 5.8 E 00 6.2 2 0.5 E 00
det./ total 3/3 5/5 7/7 . 2/2
range (1.5-3.3) E 01 (2.9-6.2) E 00 (0.3-1.9) E 01 (5.8-6.5) E 00

i

I

|
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TTELEDYNE !SOTOPES TA8tE 1-1

NEBRASKA Pt'BLIC POWER DISTRICT

COOPER NUCLEAR STATION ,

INCESTIONEXPOSURE PATHWAY -

FEED AND FORAGE - NEAREST MILK PRODUCERS

pC1/gn, wet

SAM'LE STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
NUCLIDE NUMBER 01/12/81 04/13/31-06/01/81 07/06/81-09/08/81 10/05/81

Zr-95 61,74 Meantstd.dev. 4.2 2 0.8 E-01 2.3 2 0.2 E-01 4.0 2 1.8 E-01 L.T. 1. E 02

det./ total 1/3 1/5 3/7 0/2
(1.9-5.0) E-01 --

ran2e -- --

Ru-103 61,74 Meanestd.dev. 2.4 2 0.9 E-01 3.6 2 1.1 E-02 L.T. 8. E-02 L.T. 2. E-02

det./ total 1/3 1/5 0/7 0/2
--

range -- -- --

Cs-137 61,74 Meanistd.dev. L.T. 1. E-01 L.T. 2. E-02 6.2 2 3.2 E-02 L.T. 1. E-02

det./ total 0/3 0/5 1/7 0/2

range -- -- -- --

*
,

Ce-141 61,74 Heanestd.dev. 3.1 2 1.1 E-01 4.1 2 1.4 E-02 L.T. 1. E-01 L.T. 2. E-02
i

det./ total _1/3 1/5 0/7 0/2
3 -- -- -

----ra ge

Ce-144 61,74_ Meanestd.dev. L.T. 7. E-01 L.T. 7. E-02 4.8 t 1.8 E-01 L.T. 9. E-02
; 0/3 0/5 3/7 0/2
; -- (2.7-6.2) E-01 --

--

i *

1,

,

b

k

i
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TTELEDfNE ISOTOFES TABl.E I-3

NEBRASKA PUBLIC POWER DISTRICT

COOPER h*JCLEAR STATION

EXPOSURE PATHWAY - INCESTION

FEED AND FORACE - NEAREST MILK PRODUCERS

pCi/gm. wet

SA.WLE STAT!CN 1st Qusrter 2nd Quarter 3rd Quarter 4th Quarter
NUCLIDE COER 01/12/81 04/13/51-06/01/81 07/06/81-09/08/81 10/05/81

Ee-7 61,74 4.2 2 0.7 E 00 (1/3) 3.8 2 1.0 E-01 (1/5) 2.0 2 0.9 E 00 (5/7) L.T. 1. E-01 (0/2)

E-40 61.74 2.7 2 1.2 E 01 (3/3) 5.0 * 1.3 E 00 (5/5) 8.3 2 5.8 E 00 (7/7) 6.2 2 0.5 E 00 (2/2)

Pn-54 61,74 L.T. 9. E-02 (0/3) L.T. 1. E-02 (0/5) L.T. 6. E-02 (0/7) L.T. 1. E-02 (0/2)

Co-!S 61,74 L.T. 1. E-01 (0/3) L.T. 1. E-02 (0/5) L.T. 6. E-02 (0/7) L.T. 1. E-02 (0/2)

Fe-59 61,74 L.T. 2. E-01 (0/3) L.T. 2. E-02 (0/5) L.T. 1. E-01 (0/7) L.T. 2. E-02 (0/2)

Co-60 61,74 L.T. 1. E-01 (0/3) L.T. 1. E-02 (0/5) L.T. 6. E-02 (0/7) L.T. 1. E-02 (0/2)
,

In-65 61,74 L.T. 2. E-02 (0/3) L.T. 2. E-02 (0/5) L.T. 1. E-01 (0/7) L.T. 3. E-02 (0/2)

e Ir-95 61,74 4.2 2 0.8 E-01 (1/3) 2.3 2 0.2 E-01 (1/5) 4.0 2 1.8 E-01 (3/7) L.T. 1. E-02 (0/2)
o

Ru-103 61,74 2.4 2 0.9 E-01 (1/3) 3.6 2 1.1 E-02 (1/5) L.T. 8. E-02 (0/7) L.T. 1. E-02 (0/2)

Ru-10', 61,74 L.T. 9. E-01 (0/3) L.T. 1. E-01 (0/5) L.T. 5. E-01 (0/7) L.T. 1. E-01 (0/2)

I-131 61,74 L.T. 2. E-01 (0/3) L.T. 2. E-02 (0/5) L.T. 2. E-01 (0/7) L.T. 3. E-02 (0/2)

Cs-134 61,74 L.T. 1. E-01 (0/3) L.T. 1. E-02 (0/5) L.T. 6. E-02 (0/7) L.T. 1. E-02 (0/2)

Cs-137 61,74 L.T. 1. E-01 (0/3) L.T. 2. E-02 (0/5) 6.2 2 3.2 E-02 (1/7) L.T. 1. E-02 (0/2)

Ba-140 61,74 . L.T. 1. E-01 (0/3) L.T. 2. E-02 (0/5) L.T. 1. E-01 (0/7) L.T. 2. E-02 (0/2)

Ce-141 61,74 3.1 2 1.1 E-01 (1/3) 4.1 1.4 E-02 (1/5) L.T. 1. E-01 (0/7) L.T. 2. E-02 (0/2)

Ce-144 61,74 L.T. 7. E-01 (0/3) L.T. 7 E-02 (0/5) 4.8 2 1.8 E-01 (3/7) L.T. 9. E-02 (0/2)

Rs-226 61,74 L.T. 2. E 00 (0/3) 2.7 2 0.8 E-01 (2/5) 3.2 2 1.3 E-01 (1/7) L.T. 3. E-01 (0/2)

Th-223 61,74 L.T. 2. E-01 (0/3) L.T. 2. E-02 (0/5) 2.4 2 0.8 E-02 (1/7) L.T. 2. ,E-02 (0/2)

r

e
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TABLE J-1
TTELEDYNE ISGOPE.S

NE3RASKA PUBLIC POWER DISTRICT*

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

7EED AND FORAGE - COMMERCIAL MILK PRODUCERS

pCi/ge, wet

SAMPLE STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

01/12/81 04/13/S1 07/13/81 10/12/81
NUCLIOE NUM3ER

Sr-89 42,73,75 yesnistd.dev. L.T. 3. E-02 L.T. 3. E-02 0 2 1.9 E-01 L.T. 3. E-02-

det./tetal C/3 0/4 2/3 0/3
(0.6-0.4) E-01 -|

--
--

--range

Sr-90 42.73,75 Meantstd.dev. 6.0 2 6.0 E-01 4.8 2 2.1 E-02 5.7 1 2.7 E-02 6.3 2 2.3 E-03 i*

det./ total 3/3 4/4 3/3 1/3 |

(0.1-1.3) E-01 (2.9-7.7) E-02 (3.2-8.6) E-02 --

range

Ca (eg/g=) 42,73,75 Meantstd.dev. 4.1 2 4.2 E 00 3.1 2 0.8 E 00 2.7 1.5 E 00 6.2 2 6.1 E-01

det./ total 3/3 4/4 3/3 - 3/3

(1.6-9.0) E 00 (2.3-4,2) E 00 (1.8-4.4) E 00 (0.1-1.3) E 00
range

Be-7 42,73,75 Mesntstd.dev. 1.2 2 0.6 E-01 L.T. 2. E-01 2.5 2 1.6 E 00 8.2 2 1.2 E-01

det./ total 1/3 0/4 3/3 1/3

$ --
-- (0.8-3.9) E 00 --

rar.ge

K-40 42 "3,75 Mesntstd.dev. 1.8 2 1.3 E 01 5.3 2 1.2 E 00 1.1 2 0.4 E 01 4.3 2 1.5 E 00

det./ total 3/3 4/4 3/3 3/3

range (0.4-2.8) E 01 (3.7-6.2) E 00 (0.8-1.6) E 01 (2.8-5.8) E 00
j

Fr.-54 42,73,75 Meantsid.dev. L.T. 7. E-02 L.T. 2. E-02 6.5 2 2.7 E-02 L.T. 1. E-02

det./ total 0/3 0/4 1/3 0/3
--

--
--

--range

.

- __ _
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"JPTELEDYNE ISOTOPES TAaLE 3-1

NEBRASKA PUBLIC POTER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FEED AND FORAGE - COMMERCIAL MILK PRODUCERS

pCi/gm, wet

SAMPLE STATION 1st Quarter 2nd Quarter 3rd Quarter- 4th Quarter
i- NL*C'IDE NL*M BE R 01/12/81 04/13/81 07/13/81 10/12/81

2r-95 42.73,75 Meantstd.dev. L.T. 3. E-02 L.T. 2. E-02 7.8 2 2.2 E-01 L.T. 2. E-02
det./ total 0/3 0/4 -2/3 0/3.

* (6.2-9.4) E-01 --range -- --

Ru-103 42,73,75 ' Meantstd.dev. L.T. 7. E-02 L.T. 2. E-02 9.3 2 4.8 E-02 L.T. 2. E-02
'det./ total 0/3 0/4 1/3 0/3

range -- -- -- --

Cs-137 42,73,75 Meanestd.dev. L.T. 7. E-02 L.T. 2. E-02 1.0 2 0.3 E-01 L.T. 2. E-02
det./ total C/3 0/4 2/3 0/3
range -- -- (0.8-1.2) E-01 --

5

Ce-141 42,73,75 - Meantstd.dev. L.T. 1. E-01 L.T. 4. E.02 1.0 2 0.4 E-01 L.T. 3. E-02
det./ total 0/3 0/4 1/3 0/3

y range -- -- -- --

-

Ce-144 42,73,75. Meantstd.dev. L.T. 5. E-01 L.T. 2. E-01 1.0 2 0.1 E 00 L.T. 1. E-01
'

det./ total 0/3 0/4 2/3 0/3
range -- -- (0.9-1.1) E 00 --

-

I
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TTEL*VYNE ISOTOPES TABLE J-2

NE5RA5KA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EX?0SURE PATHWAY - INGESTION

FEED AND FCRAGE - COMMERCIAL MILK PRODUCERS

pCi/gm, wet

SAMPLE STATICN 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
NUCL!OE NUMBER 01/12/81 04/13/81 07/13/81 10/12/81

Be-7 42,73,75 1.2 1 0.6 E-01 (1/3) L.T. 2. E-01 (0/4) 2.5 2 1.6 E 00 (3/3) 8.2 2 1.2 E-01 (1/3) |

K 40 42,73,75 1.8 21.3 E 01 (3/3) 5.3 21.2 E 00 (4/4) 1.1 2 0.4 E 01 (3/3) 4.3 21.5 E 00 (3/3) |

Mn-54 42,73,75 L.T. 7. E-02 (0/3) L.T. 2. E-02 (0/4) 6.5 2 2.7 E-02 (1/3) L.T. 1. E-02 (0/3)

Co-Sa 42,73,75 L.T. 7. E-02 (C/3) L.T. 2. E-02 (0/4) L.T. 5. E-02 (0/3) L.T. 1. E-02 (0/3)

Fe-57 42,73,75 L.T. 2. E-01 (0/3) L.T. 4 E-02 (0/4) L.T. 1. E-01 (0/3) L.T. 3. E-02 (0/3)

Co-63 42.73.75 L.T. 7. E-02 (0/3) L.T. 2. E-02 (0/4) L.T. 6. E-02 (0/3) L.T. 1. E-02 (0/3)

Zn-65 42,73,75 L.T. ' 2. E-01 (0/3) L.T. 4 E-02 (0/4) L.T. 1. E-01 (" L.T. 3. E-02 (0/3)

2r-95 42,73,75 L.T. 8. E-02 (0/3) .L.T. 2. E-02 (0/4) 7.8 2 2.2 E-01 J) L.T. 2. E-02 (0/3)

Ru-103 42,13,75 L.T. 7. E-02 (0/3) L.T. 2. E-02 (0/4) 9.3 2 4.8 E-02 (1/3) L.T. 2. E-02 (0/3)

Ru-106 42,73,75 L.T. 6. E-01 (0/3) L.T. 2. E-01 (0/4) L.T. 5. E-01 (0/3) L.T. 1. E-01 (0/3)

I-131 '42,73,75 L.T. 2. E-01 (0/3) L.T. 3. E-02 (0/4) L.T. 1. E-01 (0/3) L.T. 4 E-02 (0/3)

Cs-134 42,73,75 L.T. 8. E-02 (C/3) L.T. 2. E-02 (0/4) L.T. 6. E-02 (0/3) L.T. 1. E-02 (0/3)

Cs-137 42,73,75 L.T. 7. E-02 (0/3) L.T. 2. E-02 (0/4) 1.0 2 0.3 E-01 (2/3) L.T. 2. E-02 (0/3)
~

Ba-140 42,73,75 L.T. 1. E-01 (0/3) L.T. 2. E-02 (0/4) L.T. 1. E-01 (0/3) L.T. 3. E-02 (0/3)

Ce-141 42,73,75 L.T. 1. . E-01 (C/3) L.T. 4 E-02 (0/4) 1.0 2 0.4 E-01 (1/3) L.T. '3. E-02 (0/3)

Ce-144 42,73,75 L.T. 5. E-01 (0/3) L.T. 2. E-01 (0/4) 1.0 2 0.1 E 00'(2/3) L.T. 1. E-01 (0/3)

Ra-2:6 42,73,75 L.T. 1. E 00 (0/3) L.T. 4. E-01 (0/4) L.T. 1. E 00 (0/3) L.T. 3. E-01 (0/3)

Th-223 42,73,75 L.T. 1. E-01 (0/3) L.T. 3. E-02 (0/4) L.T. 1. E-01 (0/3) L.T. 3. E-02 (0/3)

_ . .
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| ISOTOPES

K. FOOD AND FEED CROPS - CORN AND 50Y 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
end monitored for gross beta, Sr-89, Sr-90, elemental calcium and gamma emit-

on all of these analyses were similar in activity level
ters. Measurements 1973 - 1980.gnd range to those measured in the previous years of

wet.Gross beta activity measured an average of 11.0+-0.9 pCi per gram,
This was largely due to K-40, the naturally occurring, terrestrial nuclide.
Strontium-90 was detected in 3 of 8 samples at an average of 0.012 pCi/gm, wet,
which is below the minimum level of detection. The elemental calcium level was
similar to that of other years at 0.52 mg per gram.

From this mcnitoring data it may be concluded that there is na effect on
food- and feed crops from the cperations of CNS.

.
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TABLE K-1. TTFIFrWNE ISOTOPES
NE8RASKA PUSLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FOOD AND FEED CRe?S pCi/gm, wet

3rd Quarter
SAMPLE STATION 09/21/81
N"CLI3E N'JM B E R

1.1 2 0.9 E 01
Gross'3 eta 15,18,20,27, Meantsta.dev.

20,36,41 det./ total 8/8
(0.4-3.1) E 01range

Sr-89 15,18,20,27, Meantstd.dev. L.T. 3. E-02 .

29,38,41 det./ total C/8 j

range
--

5r-90 15,18,20,27, Meantsta.dev. 1.2 2 0.7 E-02
3/3 ,

29,38,41 det./ total (0.7-2.1) E-02range

Ca(mg/gm) 15,18,20,27, Meanista.dev. 5.2 2 8.0 E-01
8/8

29,38,41 'det./ total (0.007-2.2)E 00range

6.5 2 6.8 E 00-4
" K-40 15,18,20,27, Meantst4.dev.

29,38,41, det./ total 8/3
(2.1-21.4)E 00range

Be-7 15,18,20,27, Meanistd.dev. 6.7 2 0.4 E-01
29,38,41 det./ tots! 3/8

(0.4-1.2) E 00range

.
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: TTELEDYNE ISOTOPES TASLE K-2

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

FOOD AND FEED CROPS pCi/Cn, wet

SAMPLE STATION 3rd Quarter
.N"CL!?E NUM3ER 09/21/81

Se-7 13,18,20,27,29,38,41 6.7 2 0.4,E-01 (3/8)

E-40 15,18,20,27,29,38,41 6.5 2 6.8 E 00 (8/8)
Xn-34 15,13,20,27,29,38,41 L.T. 3. E-02 (0/8)
Co-58 15,18,20,27,29,38,41 L.T. 3. E-02 (0/8)
Fe-39 15,18,20,27,29,38,41 L.T. 7 E-02 (0/8)
Co 60 15,18,20,27,29,38,41 L.T. 3. E-02 (0/8)
2n-65 15,18,20,27,29.38,41 L.T. 7. E-02 (0/8)

-4
W Zr-95 15,18,20,27,29,38,41 L.T. 3. E-02 (0/8)

Ru-103 15,18,20,27,29,38,41 L.T. 3. E-02 (0/8)
Ru-106 15,18,20,27,29,38,41 L.T. 3. *-01 (0/8)

I-131' 15,18,20,27,49,38,41 L.T. 9. E-02 (0/8) .

Cs-134 -15,18,20,27,29,38,41 L.T. 3. E-02 (0/8)
Cs-137 15,18,20,27,29,38,41 L.T. 3. E-02 (0/8)
Ba-140 15,18,20,27,49,38,41 L.T. 5. E-02 (0/8)
Ce-141 15,18,20,27,29,38,41 L.T. 5. E-02 (0/8)
Ce-144 15,18,20,27,29,38,41 L.T. 2. E-01 (0/8)
Ra-226 15,18,20,27,29,38,41 L.T. 5. E-01-(0/8)
Th-228 13,13,20,27,29,35,41 L.T. 5. E-02 (0/8)

.

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

STAT 10NS 28, 35

Fish samples were collected during the spring and fall and analyzed for
gross beta, Sr-89, Sr-90 and gamma emitting isotopes. The gross beta and Sr-90

There were noactivities were similar to the levels of previous years.
detections of Sr-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

-the same level as 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
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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C00PER SUCLEAR STATION '
.!

'
s.r

:*d fe
-

r daEXPOSURE PATHWAY - INGESTION"
,

< . t 5 ! rFISH - FCi/gm, wet ..s a
_f

- -
,

.
<

z.
1. - 3

*J
.

,, o

SAMPLE STATION 2nd. Quarter 4th Quarter *

NUCLIOE NUV3ER 04/20,21/81 10/17/81

Gross Beta ~ 28,35 Meantstd.dev. 3.2 2 0.4 E 00 4.2 2 0.9 E 00

.det./ total 5/5 5/5
range (2.9-3.9) E 00 (3.3-5.6) E 00

Sr-89 28,35 Meantstd.dev. L.T. 3. E-02 L.T. 3. E-02

det./ total 0/5 0/5
range --

--

-Sr-90 28,35 Meantstd.dev. 2.2 2 0.6 E-02 1.6 2 1.3 E-02

det./ total 3/5 5/5
range (1.8-2.9) E-02 (0.3-3.2) E-02

~23 K-40 (a) 28,35 Meantsta.dev. 2.5 2 0.3 E 00 2.8 2 0.4 E 00

det./ total 5/5 5/5
range (2.3-3.1) E 00 (2.4-3.5) E 00

,

(a) K-40 is the only ganma emitter above the limits of detection on the Ge(Li) Spectrometer. The eighteen gamma emitters
monitored are listed in Table L-2.

.



|i

| |

) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

/ / / / / / / / / / / / / / / / / /
0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( (

2 0 3 3 2 2 2 3 2 2 2 3 3 2 2 2 1 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - - - - - - - - - - - - - - - -

r E E E E E E E E E E E E E E E - E E

e
4t

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

a8 8 0 8 9 2 1 2 9 1 8 3 9 9 2 2 7 2 2r1 .

u/
Q7 2

1 . . . . . . . . . . . . . . . . .

h/ T.
8

T.. T. T. T. T. T. T. T. T. T. T. T. T. T. T. T.

41 L 2 1 L L L L L L L L L L L L L L Lt0

C N ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )T

Y O 5 5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5

R I / / / / / / / / / / / / / / / / / /
T N T 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( (

S O S

1 0 2 2 2 2 2 2 2 1 2 2 2 2 2 1 1 2I I E

A N 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0D T G

R T I t - - - - - - - - - - - - - - - - -

E S e r1 E E E E E E E E E E E E E E E E E E

2 W - w e3
- 0 R t/ 3

L F A Y , r1 . . . . . . . . . . . . . . . . . .

E A n a2 1 0 1 1 3 1 3 2 1 1 3 1 2 2 3 1 3 3

E C L W g u ,

L I C H / Q0 2

B L U 2 2 . . . . . . . . . . . . . . . . .

T.
5

T. T. T. T. T. T. T. T. T. T. T. T. T. T. T../A P N ~ .

F R 20 L 2 L L L L L L L L L L L L L L L Lr4T U *

E E -

A P R
K O U H
S O 5 S
A C 0 I

R F F
B X
E E
N

N
O ;t
It 5 5 5 5 5 5 5 3 5 5 5 3 3 5 3 5 3 5

3 3 3 3 3 3 2

3, 3, 3, , 3, 3 3,3 T g 3 3 3 3 3
, , , , ,

An , . , , ,

T u 9 8 8 3 8 8 ? 3 8 8 8 8 8 8 3 8 3 SE
P S s 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 '

O
i

v
S
I

E
N r

3 6 4 7 0 1 4 6 '
Y E o
D L y 4 3 9 0 5 5 0 0 1 3 3 4 4 4 2 '

0 3 3 5 6 6 f 1 1 3 1 1 1 1 1 2 -

n7E P
4 - - - - - - - - 1 - - - - - .

L M
e - n o e o n r u u - s s s c e a 3

v;E A
t K M C T C 2 2 R R C C E C C n -

T S

#"

i



_____-_______ - ____

TTELEDYNE
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HILK (See Tables H-1, M-2 and N-1, N-2)

H. STATIONS 42, 73, 75 (COMMERCIAL PRODUCERS)

N. STAT 10NS 61, 74 (NEAREST PRODUCERS)

,

Hilk samples from commercial producers were collected quarterly from
3 stations and monitored for 1-131, Sr-09, Sr-90, elemental calcium and gamma
emitters. Hilk 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 moni-
tored for 1-131. A monthly sample was composited and monitored for the same
analytes os the monthly sample.

There were no detections of 1-131 or Sr-09 in milk from either the com-
mercial producers or the nearest producers. St-90 was detected in 36 of 39

samples during the four quarters at levels slightly below those of 1900.
Elemental calcium levels remained approximately the same. Naturally occurring
K-40 remained at the same levels as previous years. There were no other
detect ions of gamma emitting nuclides oxcept for one detection of naturally
occurring Th-228 in the first quarter at n very low level.

Thus we conclude that the operations of CNS had no effect on the milk from
commercial nor from nearest producers and thus no dose impact on the population.
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TABLE M-1
TTELEMNE ISCIOPES

NEBRASKA PU3 TIC P0h'ER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PAtt!1tAY - INCESTION

MILK - pCi/ liter

COMXERCIAL PRODUCERS

5%MPLE STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

01/19/81-01/27/31 CA/20/81-04/71/31 07/18/81 10/19/S1
NUCL*0E NUMBER

Sr-67 42, 73, 75 !ean2 std.d ev. L.T. 2. E 03 L.T. 2. E 00 L.T. 2. E CO L.T. 2. E 00

(2) det./tets1 O/3 0/3 0/3 0/3

--
--

-- --

range

Sr-90 42, 73, 75 Meantstd.dev. 2 9 +-1.4 E 00 1.9 +-0.S E 00 3.2 +-2.8 E 00 4.0 +-1.2 E 00

det./ total 3/3 3/3 3/3 3/3

(2.1-4.5) E 00 (1,1-2.6) E 00 (0.71-6.3) E 00 (3.1-5.4) E 00
range

I-131 42. 73, 75 Mesnestd.dev. L.T. 3. E-01 L.T. 2. E-01 L.T. 2. E-01 L.T. 2. E-01

det./ total 0/3 0/3 0/3 0/3

range --
--

-- --

Cs ( g/ lite-) 42, 73, 75 "canestd.dev. 1.7 +-0.2 E 00 2.5 +-0.3 E 00 1.4 +-0.3 E 00 1.9 +-0.4 E 00

det./ tota! 3/3 3/3 3/3 3/3

(1.5-1.9) E 00 (2.3-2.8) E 00 (1.1-1.7) E 00 (1.6-2.3) E 00
Oc range

K 40 42, 73, 75 Meantstd.dev. 1.2 +-0.1 E 03 1.1 +-0.2 E 03 1.3 +-0.3 E 03 1.2 +-0.1 E 03

det./ total 3/3 3/3 3/3 3/3

(1.1-1.2) E 03 (1.0-1.3) E 03 (1.1-1.7) E 03 (1.1-1.3} E 03
range

Cs-137 42, 73, 75 Me:ntstd.dev. L.T. 7. E 00 L.T. 7 E 00 L.T. S. E 00 L.T. . E 00

det./ total C/3
range --

~

January 19, Station 75 -- Milk sa ple Icst; discarded by air freight be:ause it leaked; resarpled 01/27.(a)
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T TELEDYNEISOTCPES TA3LE N-1

NESRASKA PUBLIC POWER DISTRICT

CCOPER NUCLEAR STATION

EXPOSURE PATEWAY - INCEST 10N

MILK - pCi/ liter

NEAREST PRODUCERS

SAMPLE STATION Ist Quarter 2nd Quarter 3rd Quarter 4th Quarter

01/19/81-03/16/81 04/20/S1-06/29/81 07/06/81-09/28/81 10/12/81-12/14/51
N"CL*DE NUMBER

Sr.59 61. ?? Meantsto.dev. L.T. 2. E CO L.T. 2. E c0 L.T. 2. E CO L.T. 2. E CO

(a) det./ total C/7 C/7 C/6 0/,

range -- ~~ ~~ "

- Sr-90 61, 74 Mea.tstd.dev. 1.6 +-0.5 E 00 2.3 +-1.2 E C0 2.2 +-0.7 E 00 1.8 +-0.9 E 00

det./ total 7/7 4/7 6/6 7/7

range (0.8-2.2) E 00 (1.3-3.9) E CO (1.3-3.3) E 00 (0.8-3.2) E 00

I-131 61, 74 Mea nt s td .d ev. L.T. 3. E-01 L.T. 3. E-01 L.T. S. E-01 L.T. 2. E-01

det./ total 0/7 c/17 0/31 C/7

ra.ge -- ~~ " ~

Ca 5;/ liter) 61, 74 Meantstd.dev. 1.2 +-0.4 E CO 2.5 +-0.6 E 00 2.0 +-0.3 E CO 1.6 +-0.3 E 00

det./ total 7/7 7/7 6/6 7/7
7, (0.6-1.7) E CD (1.6-3.1) E CD (1.7-2.4) E 00 (1.3-2.1) E 00
rs rage

K 40 61,74 Meantstd.dev. 1.2 +-0.1 E 03 1.1 +-0.1 E 03 1.2 +-0.1 E 03 1.2 +-0.2 E 03

det./ total 7/7 7/7 6/6 7/7

ranSe (1.0-1.2) E 03 (1.0-1.2) E 03 (1.1-1.4) E 03 (1.0-1.4) E 03

January 19, Station 61 -- Milk sample lost; discarded by air freight because it leaked; resa pled 01/26.(a)
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TTELEDYNE
ISOTOPES

0. CROUNDWATER (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 radio-
nuclides. Station 11 is 0.15 miles from the plant and station 47 is 25.75
miles from, the plant. There was no gross alpha activity detected and no
detections of gamma emitters above the minimum level of detection. The gross

The tritium levelbeta activity was statistically the same as in past years.
overaged 180 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 the operations of CNS on the environ-
ment as shown by measurements of radionuclides in groundwater.

.
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TTELEDYNE ISCTOPES TABLE 0-1

NE3RASKA PU3L*C POWER DISTRICT

CCOPER NUCLEAR STATION

EXPOSURE PAT 1tWAY - WATERBORNE

GROUND WATER - pCi/ liter

S A'4P L E STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
NUCLIOE NUM3EF 01/26/81 04/27/31 07/26/31 10/26/81

Cress Alphs 11.47 >!e an2 std. d ev. L.T. 4 E CO L.T. 3. E 00 L.T. 4 E CO L.T. 4 E 00

det./tetsi 0/2 0/2 0/2 0/2
range -- -- -- **

Gross Beta 11.47 Mesntstd.dev. 6.8 2 0.7 E 00 1.0 1 0.1 E 01 9.7 2 1.S E 00 9.1 2 0.9 E 00
det./ total 2/2 2/2 2/2 2/2
range (6.3-7.3) E 00 (0.9-1.1) E 01 (0.8-1.1) E 01 (S.4-9.7) E 00

H-3 11,47 hiesnistd.d ev. 2.3 ! 1.5 E 02 2.0 2 0.9 E 02 2.3 2 0.8 E 02 1.4 2 0.6 E 02
det./tetal 2/2 2/2 1/2 2/2
range (1.2-3.3) E 02 (1.3-2.6) E 02 -- (0.9-1.8) E 02

's
.,

Eighteen ge ra er.itters were n:enitored en a Ge(Li) spectre eter. All vere below the limits of detection and are listed on Table 0 2.

|
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TTELEDYNE ISOTOPES TABLE 0-2

NEBRA5KA PUBLIC POWER DISTRICT

CCOPEP NUCLEAR STATION

EXPOSURE PATH - WATERECRNE

GROUND WATER - pC1/Iiter

SAMPLE STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quart'er
_N_t C L : D E NUMBER 01/26/31 04/27/81 07/26/81 10/26/81

Be-7 11.47 L.T. 6. E 01 (0/2) L.T. 7. E 01 (0/2) L.T. 5. E 01 (0/2) L.T. 6. E 01 (0/2)

K-40 11,47 L.T. 2. E 02 (0/2) L.T. 2. E C2 (0/2) L.T. 2. E 02 (0/2) L.T. 1. E 02 (0/2)

Mn-54 11.47 L.T. 6. E 00 (0/2) L.T. 6. E C0 (0/2) L.T. 5. E 00 (0/2) L.T. 6. E 00 (0/2)

| Co-SS 11,47 L.T. 6. E 00 (0/2) L.T. 7. E 00 (0/2) L.T. 5. E 00 (0/2) L.T. 6. E 00 (0/2)

Fe-59 11,47 L.T. 1. E 01 (0/2) L.T. 2. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2)

Co-60 11,47 L.T. 7. E 00 (0/2) L.T. 7. E 00 (0/2) L.T. 5. E 00 (0/2) L.T. 6. E 00 (0/2)

2n-65 11,47 L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2)

2r-95 11,47 L.T. 7. E 00 (0/2) L.T. 7. E 00 (0/2) L.T. 6. E 00 (0/2) L.T. 7. E 00 (0/2)

Ru-103 11,47 L.T. 8. E 00 (0/2) L.T. 9. E 00 (0/2) L.T. 6. E 00 (0/2) L.T. 7. E 00 (0/2)

Ra-106 11,47 L.T. 6. E 01 (0/2) L.T. 6. E 01 (0/2) L.T. 5. E 01 (0/2) L.T. 5. E 01 (C/2)

1-131 11,47 L.T. 1. E 01 (0/2) L.T. 3. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 2. E 01 (0/2)

Cs-134 11,47 L.T. 7. E 00 (0/2) L.T. 8. E 00 (0/2) L.T. 6. E 00 (0/2) L.T. 7. E 00 (0/2)

Cs-137 11,47 L.T. 6. E 00 (0/2) L.T. 7. E C0 (0/2) L.T. 6. E 00 (0/2) L.T. 6. E 00 (0/2)

Ea 140 11,47 L.T. 9. E 00 (0/2) L.T. 1. E 01 (0/2) L.T. 8. E 00 (0/2) L.T. 1. E 01 (0/2)

Ce-141 11,47 L.T. 2. E 01 (0/2) L.T. 2. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2)

Ce-144 11,47 L.T. 6. E 01 (0/2) L.T. 6. E 01 (0/2) L.T. 5. E 01 (0/2) L.T. 5. E 01 (0/2)

Ra-226 11,47 L.T. 1. E 02 (0/2) ~ L.T. 2. E 02 (0/2) L.T. 1. E 02 (0/2) L.T. 1. E 02 (0/2)

Th.225 11,47 L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2)

1
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TTELEDYNE
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. All measurements during 1981 were in
agreement with those of the period 1973 through 1980. There were no detections

,

of Sr-89 or Sr-90 above the minimum level of detection. Gross beta and gross

alpha readings, suspended and dissolved, were at normal environmental levels
for river water. There were no detections of gamma emitters.

These measurements indicate that the river water samples monitored during
1981 cont ained no detectable CNS plant radionuclides. Additional verificalion
of no detectable releases is the low range of H-3 activity which was from 200
to 520 pCi/ liter.

.
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TA3LE P-1"JPTELEUmE ISOTOrc3
"

NESRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION
|

EXPOSURE PATHWAY - WATERBORNE

RIVER WATER - pCi/ liter

SAMPLE STATION ist Quarter 2nd Quarter 3rd Quarter 4th Quarter

01/06/31-03/10/81 04/13/81-06/15/81 07/20/81-09/1S/81 10/18/81-12/08/81
'UCL::E NUM3ER

Gress alphs 12,13,28 yeanistd.dev. L.T. 4 E C0 4.9 +-3.9 E 00 L.T. 4. E 00 L.T. 4. E 00

!disselvedi det./ total 0/9 1/9 0/9 0/9

rann e --
..

-- -.

Cross al-ha 12,13,23 Meantstd.dev. L.T. 1. E C0 2.4 +-1.5 E 00 L.T. 2. E 00 7.2 +-4.5 E-01

(suspend M) det./ total 0/9 6/9 0/9 1/9
--

range -- (0.7 4.5) E C0 --

Cross beta 12,13,28 Meantstd.dev. 7.1 -2.6 E 00 1.1 +-0.1 E 01 1.1 +-0.3 E 01 9.3 +-1.5 E 00

(dissolved) det./ total 9/9 6/9 9/9 9/9

range (0.4-1.1) E 01 (0.9-1,3) E 01 (0.8-1.8) E 01 (8.0-12.0) E 00

Cross beta 12,13,28 yeantstd.dev. 1.8 +-0.3 E 00 S.6 +-2.3 E 00 4.8 +-2.7 E 00 2.9 +-0.6 E 00

(suspe-ded) det./ total 6/9 9/9 9/9 9/9

(1.6-2.3) E 00 (0.3-1.1) E 01 (1.2-7.3) E 00 (1.6-3.7) E 00
$ range

Sr-89 12,13,28 Meantstd.dev. L.T. 1. E 00 L.T. 1. E C0 L.T. 1. E C0 L.T. 1. E 00

det./ total 0/9 0/0 0/9 0/9

range --
-- -- --

Sr-90 12,13,28 Meantstd.dev. L.T. 8. E-01 L.T. 9. E-01 L.T. 1. E 00 L.T. 8. E-01

d et./tetsi 0/9 0/9 0/9 0/9

range --
--

-- --

H-3 12,13,28 Mesnistd.dev. 2.6 +-0.2 E 02 3.1 +-0.3 E 02 4.3 +-1.1 E 02 2.1 +-0.2 E 02

(a) det./ total 3/3 3/3 3/3 3/3

(2.5-2.8) E 02 (2.9-3.4) E 02 (3.0-5.2) E C2 (2.0-2.3) E 02
range

(a) Tritiun analysis is perfor ed on the quarterly composite of all stations only. See the accenpanying Table P-2 for the eighteen gamma emitters
eritered telew the linits of detection on the quarterly composite.

.
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TIEL.EDYNE ISOTCPEG TA3LE F-2

NEBRASXA PUBLIC PCWER DISTRICT

COOPER NUCLEAR STATION

EXF05URE FATHWAY - WATER 30RNE

RIVER HATER - pCi/ liter

SAMPLE STATION 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
NUCL12E NU"EER 01/06/31-03/10/81 04/13/81-06/15/S1 07/20/SI-09/15/81 10/18/31-12/08/31

E,.- 12,1~,33 L.T. 1. E 02 (c/3) L.T. 1. E 02 (0/3) L.T. 1. E 02 (0/3) L.T. 3. E 01 (0/3)

K-40 12,13,28 L.T. 2. E 02 (0/3) L.T. 2. E 02 (0/3) L.T. 2. E 02 (0/3) L.T. 2. E 02 (0/3)

"n-3' 12.*3,23 L.T. 7. E 00 (c/3) L.T. 7. E 00 (0/3) L.T. 8. E 00 (0/3) L.T. 6. E 00 (0/3)

Co-33 12,13.23 L.T. 1. E 01 (0/3) L.T. 9. E 00 (0/3) L.T. 1. E 01 (0/3) L.T. 8. E 00 (0/3)

Fe-39 12,13,28 L.T. 3. E 01 (0/3) L.T. 2. E 01 (0/3) L.T. 2. E 01 (0/3) L.T. 2. E 01 (0/3)

Cc-60 12,13,23 L.T. 7. E 00 (0/3) L.T. 7. E 00 (0/3) L.T. 5. E 00 (0/3) L.T. 6. E 00 (0/3)
5

2n-63 12,13,28 L.T. 2. E 0- (0/3) L.T. 2. E 01 (0/3) L.T. 2. E 01 (0/3) L.T. 1. E 01 (0/3)

L.T. 1. E 01 (0/3) L.T. 1. E 01 (0/3) L.T. 9. E 00 (0/3)2r-93 12,13,25 L.T. 1. E 01 (0/3),

Ru-103 12,13,23 L.T. 2. E 01 (0/3) L.T. 1. E 01 (0/3) L.T. 2. E 01 (0/3) L.T. 1. E 01 (0/3)

Ru-205 12,13.23 L.T. 6. E 01 (0/3) L.T. 6. E 01 (0/3) L.T. 8. E 01 (0/3) L.T. 6. E 01 (0/3)

I-III 12,13.23 L.T. 6. E 02 (0/3) L.T. 4 E 02 (0/3) L.T. 2. E 02 (0/3) L.T. 2. E 02 (0/3)

Cs-134 12,13,25 L.T. 8. E 00 (0/3) L.T. 7. E 00 (0/3) L.T. 8 E 00 (0/3) L.T. 6. E 00 (0/3)

Cs-137 12,13,23 L.T. 7. E 00 (0/3) L.T. 7. E 00 (0/3) L.T. 9. E 00 (0/3) L.T. 7. E 00 (0/3)

Sa-140 12,13,23 L.T. 1. E 02 (1/3) L.T. 9. E 01 (0/3) L.T. 6. E 01 (0/3) L.T. 5. E 01 (0/3's

Ce-1'I 12,13,28 L.T. 4 E 01 (0/3) L.T. 3. E 01 (0/3) L.T. 3. E 01 (0/3) L.T. 3. E 01 (0/3) |

|
Ce-144 12,13,23 L.T. 7. E 01 (0/3) L.T. 7. E 01 (0/3) L.T. 7. E 01 (0/3) L.T. 6. E 01 (0/3)

R3-225 12,13,2S L.T. 2. E 02 (0/3) L.T. 2. E 02 (0/3) L.T. 2. E 02 (0/3) L.T. 1. E 02 (0/3)

9.-223 12,13.23 L.T. 1. E 01 (0/3) L.T. 1. E 01 (0/3) L.T. 2. E 01 (0/3) L.T. 1. E 01 (0/3)

.
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TTELEDYNE
ISOTOPES

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

STATION 28 and 35

Rabbit sampics were collected from stations 28 and 35 in the fall of 1981.
The femur was analyzed for Sr-89 and Sr-90, the thyroid gland for I-131 and the

Strontium 90 was detected in four of four samplesmuscle for gamma emitters.
analyzed at a level slightly lower than previous years.

Iodine-131 analyses

were below the minimum level of detection.
There were no gamma emitters

detected except for naturally occurring K-40 shich was at the same level as in
the previous years from 1977 through 1980. Cesium -137 was at or below the

lower limit of detection.

The result, P the monitoring of rabbit samples indicate that no nuclearin animal
plant effects resulting from the operations of CNS were detectable
life.

90
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TTELECT(NE ISCTOFES TABLE Q-1

NEBRASKA PUBLIC POWER DISTRICT

COOPER NifCLEAR STATION

EXPOSURE PATHWAY - INGESTION

RASBITf. pCi/Cm KET

S A*'? LE STATION 4th Quarter
N '.:CLIOE NUv3ER 11/05-11/09

Sr-89 23,33 yean 2 std. dev. L.T. 2. E-01
(fe.ur) det./ total 0/4

range -

Sr-90 28,35 Hean 2 std. dev. 1.3 2 0.6 E-01

( f e- ur) det./ total 4/4
range (0.6-1.8) E-01

1-131 28,35 Mean 2 std. dev. L.T. 7. E-01
(thyroid) det./ total 0/4

range -

s 40 2E,35 Mean 2 std. dev. 3.1 2 0.5 E 00

'3 (flesh) det./ total 4/4
range (2.5-3.5) E 00

Cs-137 28,35 Mean ! std. dev. L.T. 6. E-02
det./ total 0/4
range -
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TTELEDYNE ISOTOPES
NEBRASKA PL*BLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHxAY - INCESTION

RABBITS pCi/gm WET |

4th Quarter
SA'?LE STATION 11/05-11/09
NLCL!DE NUMBER

L.T. 5. E-01 (0/4)
Ee-7 28,35

3.1 1 0.5 00 (4/4)
K-40 23,35

L.T. 7 '. E-02 (0/4)
Mn-54 28,35

L.T. 7. E-02 (0/4)
CO-33 23,35

L.T. 1. E-01 (0/4)
Fe-59 28,35

L.T. 6. E-02 (0/4)
Co-60 23,35

L.T. 1. E-01 (0/4)
n-55 28,35

L.T. 7. E-02 (0/4)

$ L.T. 7. E-02 (0/4)
Ru-103 28,35

L.T. 5. E-01 (0/4)
Ru-106 28,35

L.T. 3. E-01 (0/4)
I-131 28,35

L.T. 7. E-02 (0/4)
Cs-134 28,35

L.T. 'o . E-02 (0/4)
Cs-137 28,35

L.T. 1. E-01 (0/4)
Bs-140 23,35

L.T. 1. E-01 (0/4)
Ce-141 28,35

L.T. 5. E-01 (0/41
Cc-144 28,35

L.T. 1. E 00 (0/4)
Ra-226 28,35'

j L.T. 1. E-01 (0/4)
Th-225 28,35

..
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TTELEDYNE
ISOTOPES

l

R. AQUAllC VEGETATION (See Tables R1 and R2)

STATION 12, 13,28

Aquatic vegetation was scheduled to be collected semiannually and measured
for gross beta, Sr-89, Sr-90 and gamma emitters. Samples were collected during
the fall of 1981 at stations 12 and 28. No sample was available et station
13. No samples were collected during the summer of 1981 at any of the three
stations because of dry conditions and lack of growth. No samplec had been

obtained in 1977 and 1979 for the same reasons.

The gross beta activity was slightly higher than in the past at 3.8
pCi/gm, wet. There were no detections of Sr-89 or Sr-90.

Potassium-40 was detected in one sample at the same level as in previous
years. Manganese-54, Co-58 and Co-60, which are neutron activation products,
were detected in both samples collected; Mn-54 at 0.35 pCi/gn, wet, Co-58 at
0.52 pCi/gm, wet , and Co-60 at 0.77 pCi/gm wet. This is slightly higher than
the levels detected in 1980. Since the sampling locations are in close prox-
imity (Station 12 is within the site boundaries and Station 28 is within three
miles downstream of the discharge point), it is assumed that these nuclides
originated from CNS. No other gamma emitters were detected above the minimum
level of detection.
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TTELECT(NE ISOTCPES
~

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATl!WAY - INGESTION

VEGETATION / AQUATIC - pCi/g9, Wet

4th Quarter
SAMPLE STATION 10/17/81
y. m t r g NUM3ER""~

L.T. 8. E-01 (0/2)
Be-7 12,13,28

3.9 t 0.7 E 00 (1/2)
K-40 12,13,28

3.5 2 0.7 E-01 (2/2)
yn-34 12,13,28
' S.2 ! 0.7 E-01 (2/2)
c~o-58 12,13,28

L.T. 2. E-01 (0/2)
Fe-59 12,13,28

7.7 1 1.5 E-01 (2/2)
Co-60 12,13,28

L.T. 2. E-01 (0/2)
o 2n-65 12,13,28
> L.T. 1. E-01 (0/2)

2r-95 12,13,28
L.T. 1. E-01 (0/2)

Ru-103 12,13,28
L.T. 8. E-01 (0/2)

Ru-106 12,13,28
L.T. 2. E-01 (0/2)

I-131 12,13,28
L.T. 1. E-01 (0/2)

Cs-134 12,13,23
L.T. 1. E-01 (0/2)

Cs-137 12,13,;8
L.T. 1. E-01 (0/2)

Ba-140 12,13,16
L.T. 2. E-01 (0/2)

Ce-141 12,13,28
L.T. 8. E-01 (0/2)

Ce-144 12,13,28
L.T. 2. E 00 (0/2)

Rs-226 12,13s28
L.T. 2. E-01 (0/2)

Th-228 12,13,28

'
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TTELEDYNE
ISOTOPES

S. SOIL (See Tables S1 and S2)
.

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

Soil samples, which are collected every three years, were collected
on September 10, 1981. Samples were analyzed for Sr-90 and gamma emitting
isotopes. Strontium-90 was detected in 9 of 11 samples at a level of 0.16
pCi/gm, dry. This is very close to th levels detected in 1975 and 1978. ,

,

Among the gamma emitters K-40 remained at the previous level of 17.0
pCi/gm, dry. Radium-226 and Thorium-228 levels also remained constant. Trace

levels of Cs-137 were detected in eleven of eleven samples and of Zr-95 in one
of eleven samples. These nuclides were also detected in air particulate
samples and are probably due to fallout from the Chinese nuclear atomspheric
weapons tests of October 16, 1980. There is no indication of a plant ef fect.

t

97

- - -
__ __



1 1 1 0 0 0 0g1 1 1
0 0 0 0 0 0 0

0 0 0
- - - - -

E E E E E E E E E E

' ) 5 ) )65 ) 2 60g8. O
2 .

. 1
0 .

.

2 , 7 2 1

- + , * , + - +- - * -

8 9 5 8
2

6 3 4 197
0 * 1 0

0 -

30 1 ( I 1 4 ( 1 ( 1 (

T
C
I E
R N
T N R
S O O
I I B
D T R

A I

R T A y
E S r

1 W - d
- O R

S P A Y .

E A m
E C L W g

L I C H /

3 L U T i

A B N A C
T U P p

P R
E E -

A P R
K O U L
S O S I . . . . . . .

A C O O v v v v v v
R P S e e e e e e

d. l d. l d. l d. l d. l d. lB X a a a a a a
E E

dt dt dt dt dt dt
N t o to to t o t o t o

st st st st st st

e t/e e e e e
t /. i /. g ! /. t /. t /.n g n.g n n g n g n g

at n at n at n at n at n at n
eea eea eea eea eea eea
Md r Md r Md r Md r Mdr Md r

, , , , , ,

7, 7, 7, 7, 7, 7,
6 6 5

6, 6, 6, ,
, ,

5 5 5
5, 0 5, 0N 5

,0 ,0 ,0
OR ,0

4,1, 4,1 4,1 4,1 4,1 4,1IE
, , . , ,

TB 39 39AM 39, 3,9 39, 39,
, , , , , , ,

TU
SN 28 2S 28 23 28 28

S
E
F
O
T
O
S
I

E
N E
Y E O 7 6 8

- ! 0 ; 3 2 2D
E P :. 9 0 9 1 2 2

L y -- 4 - - - -
- r s a hE A U .

K ' C R T
T S N s

T

O"*



.. . . . _

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

_

T 4. B LE S-2TTELEJf?E 15C0372S
NEBRA5KA ?UBLIC POWER DISTRICT

C00PE3 NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

SOIL - Sci /Cm, dry)

S A' P * E STATION 3rd Quarter
09/21/81N"C'10E N"MBER

7.2 2 3.4 E-01 (I/II) *Be-7 2,3,4,5,6,7,8,9,10

1.7 ! 0.2 E 01 (10/11)K-4C 2,3,4,5,6,7,8,9,10

L.T. 4. E-02 (0/11)Mn-54 2,3,4,5,6,7,8,9,10

L.T. 4. E-02 (0/11)Co-58 2,3,4,5,5,7,8,9,10

L.T. 1. E-01 (0/11)Fe-59 2,3,4,5,6,7,8,9,10

L.T. 3. E-02 (0/11)
Co-60 2,3,4,5,6,7,3,9,10

L.T. 1. E-01 (0/11)
2n-55 2,3,4,5,6,7,8,9,10

1.3 2 0.6 E-01 (1/11)~r-95 2,3,4,5,6,7,8,9,10

L.T. 6. E-02 (0/11)
$ Ru-103 2,3,4,5,6,7,3,9,10

L.T. 4 E-01 (0/11) I

Ru-106 2,3,4,5,6,7,8,9,10 1

L.T. 2. E-01 (0/11)
I-131 2,3,4,5,6,7,8,9,10

L.T. 4. E-02 (0/11)Cs-134 2,3,4,5,6,7,8,9,10

4.4 2 2.2 E-01 (11/11)
Cs-137 2,3,4,5,6,7,5,9,10'

Sa-140 2,3,4,5,6,7,S,9,10 .
L.T. 1. E-01 (0/11)

L.T. 7. E-02 (0/11)
Ce-141 2,3,4,5,6,7,8,9,10

.

L.T. 2. E-01 (0/11)
Ce-144 2,3,4,5,6,7,8,9,10

1.9 2 0.5 E 00 (11/11)
Ra-226 2,3,4,5,6,7,3,9,10

1.1 2 0.2 E 00 (11/11)
Th-228 2,3,4,5,6,7,8,9,10
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TTELEDYNE
ISOTOPES

i

AM8IENT RADIATION - THERM 0 LUMINESCENT DOSIMETERS (TL0s - TABLE T-1)T.

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 19.4+-4.4 milliroentgen / quarter to 21.2+-5.5 milli-
Roentgen / quarter. The highest exposure during each of the four quarters at
station 01 (0.1 mile, 225 degrees) and averaged 37.1+-5.6 mR/ quarter. The

lowest exposure was at station 03 (2.5 miles, 338 degrees) and averaged 17.1
mR/ quarter.

These exposures were considerably below the 125 millirems per quarter
i

The relationship between
specified in 10 CFR 20.105 for an unrestricted area.
mil 11 Roentgen (mR) and millirems (mr) is approximately one for the exposure
conditions encountered. No plant effect from CNS was indicated.

100
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TTELIIT(NE ISOTOPES TA8tE T-1

NEBRASKA PUBLIC F0WER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PAT}{WAY - AM3IENT CAWA RADI ATION: TLD

mil 11 Roentgen / Quarter

SAMPLE STATION ist Quarter 2nd Quarter 3rd Quarter 4th Quarter
NUCLICE NUvPER 01/02/81-04/01/81 04/01/81-07/01/81 07/01/81-10/01/81 10/01/81-01/04/82

- ,0 01 42.0 2 0.5 (a) 30.4 2 2.2 41.5 2 0.8 34.6 2 4.7
cn.a

C2 18.8 2 0.6 18.7 ! 0.3 19.5 2 0.7 18.2 2 0.6

03 17.6 2 0.5 16.9 2 0.2 18.7 2 1.3 15.3 2 1.1

C4 18.2 2 0.2 18.4 2 0.5 18.3 2 0.5 16.8 2 0.2

05 18.5 0.2 19.1 2 0.8 19.1 2 0.5 17.6 2 0.5

C6 18.9 2 0.6 18.8 1 0.4 19.2 2 0.3 17.0 1 0.6

07 18.8 2 0.2 18.8 0.3 18.8 1 0.4 17.8 2 0.1

09 19.6 2 0.4 13.5 2 0.7 19.9 2 0.5 15.1 2 0.3

09 18.2 2 0.3 18.3 2 0.3 (a) 18.4 2 0.4 17.7 2 1.5

10 18.9 2 0.3 19.0 2 0.6 18.8 2 0.6 17.4 2 0.8

15 19.4 1 0.4 19.5 ! 0.4 20.7 2 1.3 16.7 2 1.0

18 19.8 2 0.3 20.5 2 0.3 20.3 1 0.4 21.4 2 1.8

22 20.1 2 0.7 21.1 2 0.3 21.5 2 0.8 18.4 2 0.4

44 21.2 1 0.5 22.3 2 1.0 22.3 i 0.5 21.1 2 0.4

58 20.7 2 0.3 21.0 0.4 21.0 2 0.6 19.5 2 0.3

39 19.8 2 0.3 21.8 1 0.3 21.0 2 0.4 19.6 2 0.2

Average / Quarter 20.7 2 5.8 mR/89 dcys 19.9 2 3.5 mR/91 days 21.1 2 5.5 mR/92 days 19.2 2 4.4 mR/95 days I

Average / Day 0.23 i 0.07 mR/ day 0.22 2 0.04 mR/ day 0.23 2 0.06 eR/ day 0.20 2 0.05 mR/ day

Range (17.6-42.0) mR/89 days (13.5-30.4) mR/91 days (18.3-41.5) mR/92 days (15.3-34.6) mR/95 days

Det./ Total 16/16 16/16 16/16 16/16

(a) Average of Areas 1, 2 and 3. Using the criterion that, if the value of cne area is outside the range of 3 stardard deviations from the average of
the other 3 areas, then that area vill be excluded from the final aver. ige determination.
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