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# PREFACE

t

This report covers the period of January 1 through December 31, 1990.
All sample collections were made by a contractor- and personnel of the
Nebraska Public Power District. Analyses were performea and reports of

,

analyses were prepared by Teledyne Isotopes and forwarded to Nebraska PublicPower District,,
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I. INTRODUCTION

:

This report contains a - complete tabulation of data collected during |
- the period January through December 1990, for ' the operational Radiological '

Environmental Monitoring Program performed for the Cooper Nuclear Station
(CNS) of the Nebraska Public Power District (NPPD) by . Teledyne Isotopes.

Cooper Nuclear Station is located in Nemaha County in the southeast
corner of Nebraska on the Missouri River. A portion of the. site extends
into Missouri.- The reactor is a 778 megawatt boiling water reactor. Initial l

criticality was attained on February 21, 1974. The reactor reached 50%
power on June 25,1974 and 100% power on November 20, 1974.

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

On November 1,1978 Hazelton Environmental Sciences Corporation (HESC)4

.

assumed responsibility for the program. Prior to November 1.1978 Hazelton
Environmental Sciences operated as NALCO Environmental Sciences. Teledyne:

Isotopes again assumed responsibility for the analyses effective January 1,
-

1979 through December 31, 1990.
.

!
;

i
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II. SUMMARY

:

Presented in this report are summaries and discussions of the data
generated for the Radiological Environmental Monitoring Program (REMP) -

for the Cooper Nuclear Station (CNS) of the Nebraska Public Power District
(NPPD) for 1990.

Part V, Table 3 presents = the -yearly summary of the program with the
total number of samples of each type analyzed, the yearly average for all
samples, the number of detections per total number of samples, the station
with the highest average, the average of the control station, and the in-
clusive dates of the analyses,

j

Part VI is a discussion of each type of sample analyzed and its impact,
if any, on the environment. Included also is a graph -of the isotopes of
interest since 1977 and the statistical results for each quarter of the '

year. This is followed by a complete tabulation of the data by sample type-
and station number.

1

The 1990 radiological environmental measurements for CNS indicates that
there has been no residual fallout resulting from the explosion and fire at
the Chernobyl Reactor in the Soviet Union which occurred on April 26, 1986. !

;

It may be concluded from all measurements taken that the operations of CNS
had no detectable impact on the environment in the vicinity of CNS.

.

.

..

4

.

2
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1

111. SAMPLING AND ANALYSES PROGRAM. STATIONS AND MAPS
j

The 1990 sampling and analysis program is described in Table 1. !'

Teledyne Isotopes has a comprehensive quality assurance / quality control
program designed to assure the reliability of data obtained. The results
for 1990 of the Intercomparison Program conducted by the EPA- Environmental,

Monitoring Systems Laboratory in Las Vegas, Nevada, are contained in Ap-pendix B.

iSampling locations are summarized in Table 2. -The type - or status of
~

each location and its distance and direction from the reactor elevated
release point are specified. A map of locations follows (Figure 1).
Complete descriptions of current _ and earlier sampling locations are given in
Appendix G.

.The annual land use census for 1990-is described in Appendix A. There
were no milk animals found within three miles of CNS in 1990. The number of
gardens found in 1990 was more than-the number found in 1989.. Gardens were
found in 10 sectors within 3 miles of CNS in 1989 while gardens were found in-
11 sectors within 3 miles of CNS in 1990. Sector N did not contain a garden
within- 3 miles of CNS in 1989 but did contain a garden in 1990. The nearest
garden to CNS is in Sector Q, 0.9 miles from CNS.

All of the required samples were analyzed in 1990 except for the
following:

;
COLLECTION

PATHWAY SAMPLE STATION- PERIOD REASON

: Ambient TLD 71 07/03-10/02 Reported as
Gamma lost.
Radiation

58 10/02-01/03/91 Reported as
lost.

.

_ _

k

e
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TABLE 1

i
NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION
'
'

ENVIRONMENTAL RADIATION SURVEILLANCE PROGRAM

SAMPLING SCHEDULE AND ANALYSES '

ONCE PER_7 DAYS

Sample Type Station Nos. Analyses
i.

Airborne - Particulates 1 - 10 Gross a, B. Gamma
isotopic on quarterly
composite of each
station and on each
sample in which ,

gross beta activity'

is > 10 times the
yearly mean of control
samples. 1

Airborne - Iodine 1 - 10 1-131

ONCE PER 15 OAYS y
Sample Type Station Nos. Analyses

4

' ~

Milk - Nearest Producer 61 I-131 (low level)'

(peak pasture only) Gamma isotopic

Sr-89 Sr-90. - Elem. Ca.

. on monthly composite

ONCE PER.31 OAYS,

i

Sample Type Station Nos. Analyses
:

River Water 12, 28- Gross a - sus and dis
Gross'B - sus and dis
Sr-89,. Sr-90
Gamma. isotopic,

. Tritium on quarterly
composite

*

Milk-- Nearest Producer 61 - I-131 (low level)--(except peak pasture) Sr-89, Sr-90 '

j -- season) Elem. Ca
, Gamma isotopic

i

4

i

--
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.. . . . ,

!

Food products - Broad- 06, 35, 44 1-131leaf Vegetation (when Gamma isotopic#

available)

:
1

ONCE PER 92 DAYS

Sample Type Station Nos. Analyses

Background Radiation 1 - 10; 20, 44, 56 TLD readout
.58, 59, 66, 67, 71 .
79 -91, 94

Ground Water 11, 47 Gross a, S
Gamma isotopic
Tritium

.

Milk Compercial and 42,:95 t-131 (low' level)Other Milk. Producers Sr-89;-Sr-90
Elem. Ca
Gsuna isotopic

,

-

2 TIMES / YEAR

Sample Type _ Station Nos. ' Analyses-

Fish (Summer'and Fall) 28, 35 Gross-B
Sr-89, Sr-90
Gamma isotopic

Shoreline sediment 28 Gamma isotopic
.,

e

S

5
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TABLE 2

o
NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION
BROWNVILLE, NEBRASKA

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

'

STATION DISTANCEa OIRECTIONa
NUMBER (NILES) (DEGREES) CLASSIFICATIOND I

1 .0.10 225 IND
2 0.75 225 IND
3 2.5 338- IND4 3.0 43 lND
5 3.5 102 IND
6 3.0 165 IND
7 2.5 230 IND8 2.5 260 IND
9 7.3 335 IND10 10.0 160 IND

11 0.15 225 IND
12 0.10 36 0 CON13 0.26 120 NA14 0.50 140 P0

-

15 0.30 180 NA -16 0.75 202 NA17 1.5 235 P018 0.80 270 NA19 1.0 300 P0
'

20 0.96 315 IND
.-

*
21 0.60 46 P022 0.70 95 NA -23 1.9 80 - _P0

'

24 3.0 97 P025 3.8 105 P026 3.0 130 P0-27 3.0 143 NA28 1.8 150 IND29 3.0 170 NA30 5.0 178' P0

'

31 2.8 222 NA-32 3.4 268 PO'33 2.8 302 -P034 2.5 333 NA35 2.0 350 IND and CON36 3.6 335 P037 3.9 330 NA38 4.0 360 NA39 2.8- 25 .P040 3.9 37 P041 8.4 11 NA42 12.9 156. IND43 11.8 217 NA

-

44 10.3 '270 CON45 4.0 325 NA "

46 24.8 153 NA47 25.8 154 IND48 5.6 332 NA49 11.4 222 NA.50- 1.1 270 NA

6
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a aSTATION DISTANCE OIRECTION
NUMBER (MILES) ( DEGREES) CLASSIFICATIONb

i

51 4.2 125 NA '

: 52 7.4 79 - NA
53 2.0 216 NA
54 5.2 320. NA -
55 1.8 270' NA

.

56 1.9 118 INO
57 6.6 208 NA
58 1.1 219 IND
59 1.0 189- IND
60 8.4 42 NA
61- 3.5 326 IND
62 1.5 225 NA
63 5.0 56 NA
64 2.3 99 NA
65 1.1 305 NA
66 4.5 200- IND
6/ 4.8 325 IND
68 3.4 270 NA
69 3.5 31 NA
70 3.5 36 NA
71 4.3 71 IND
72 3.8 39 NA
73 10.0 35 NA
74 2.4 270 NA

, 75 9.0 180 NA
76- 5.3 212 -NA
77 2.2 223 NA

. 78 8.2 74 NA-

79 0.85 299 .IND
80 0.75 284 IND
81 0.80 -265- INO
82 0.80 -176 IND
83 4.4 189 IND84 4.4 297 IND
85 3.1 3 IND
86 4.6 16 IND
87 1.75 20 IND
B8 1.75 63 INO
89 2.0 86 IND
90 2.25 134 IND
91 6.9 54 [ND
92 10.5 90 NA
93 1.25 189 NA
94 3.6 108 INO
95 7.3 '216 IND
96 1.25 334 NA
97 10.6 250 NA
98 11.5. 220 NA

.

a
Distance and direction are specified with respect to reactor elevated-

release point.

b Classification _ codes: IND = indicator;- CON = control; P0 =
pre-operational sampling site; NAL= not active

7
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IV. DISCUSSION- '

A. Program Objectives and _ Data Interpretation i

The objective of the monitoring program is to detect and assess the
impact of possible releases to the environs of. radionuclides from the.oper-

.

'

ations of the Cooper Nuclear Station. This; objective requires measurements
of low levels of radioactivity equal to or lower than pre-determined _ limits -

of detection,
in addition the- source of the- environmental radiation must be

3

established. Sources of environmental-radiation include:-

(1) Natural background radiation from cosmic rays (Be-7).
(2) Terrestrial, primordial radionuclides from the environment

(K-40,Ra-226,Th-228).
(3) Fallout .from atmospheric nuclear tests such as the September i

1977 detonation - by the Peoples' Republic of ~ China and the atmo--

spheric weapons test of October 16, .1980 (fission products and
-fusion products).

(4) Releases from nuclear. power plants such as CNS-(fission
products and neutron activation products).-

(S)- Fallout from the Chernobyl Nuclear-Reactor Accident. j
Radiation levels measured in the vicinity of an operating porer station

are compared with preoperational measurements at the same-locations to
distinguish power plant effects from other sources. : Also, results of the
monitoring program are related to events known to cause elevated -levels of-

-

radiation in the environment -e.g.,-atmospheric-_ nuclear detonations or '

abnormal plant releases. ,

B. Atmospheric Nuclear Tests :

Three atmosphericluclear_ detonations in the People's Republic of China
influenced program results significantly in late 1976 and in 1977.: Two of-
these detonations occurred in late 1976 (September. 26 and -November 17) -and
one -in late 1977 (September 17). As a consequence of these tests elevated

-

activities of gross beta in air particulate filters and--l-131 in milk were-
observed throughout most of the United States.

No atmospheric nuclear tests were conducted.during 1979 thus.no short-
lived fission products were detected in air particulate samples. Also no1-131 was detected from radiogases from any' sources.

On April 26.19861 the f tre and explosioniof Chernobyl Reactor: No.
4 in the Soviet Union resulted' in the release: of fission ; products to the-

atmosphere and: worldwide fallout. _ Following the explosion, elevated levels
of gross beta activities in air 'particulates1 and -1-131'in charcoal filters
and. milk samples were measured. Additionallycin 1986, Cs'-137 and the--

short-lived - isotopes 1-131, Ru-106, and Cs-134 were detected in broadleaf
vegetation. .Similar results occurred _in other ' areas -of the United _ States _ and. '

the entire Northern Hemisphere.

,

10 -

.. . . - . .. . .
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V. RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM TABLES

: Presented in Table 3 are the radiological environmental monitoring
program summaries (REMPS) generated from- the reports of analyses performed
during 1990 for- the NPPD sampling and analyses program. The REMPS tables
conform to the requirements of Table 1 in Regulatory Guide 4.8 (Refetence 6).:

|

The average activity level for all-samples collected for the year for
each sample type are stanmarized in this table. The mean, range and fraction -
of detections to total samples assayed are presented. The station location
and station number with the highest annual mean is also tabulated. If a &
control station is specified the comparable results of the-control are
listed.

From the REMPS table it is possible to determine the total number _ of
each type of samp|a arealyzed and the average activity of all sanples from all
stations of- each nuclide. if -there were no positive detections the maximum
of the lowest levels of detection is listed. - The station having the highest
level of activity is specified. -From this data it is possible to determine
any high levels of activity and the source. The dose impact on the popula-
tion can thus be evaluated.
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RADIOtDCICAL ENVIRPNMENTAL MONITORING PROGRAM summary

PATHWAY- INCF5 TION COMPILATION -- ANNUAL SUMPARY NfB9ASKA PUML IC POWF# DISTRICT
SAMPLE - m I L'r - OTHFR PRODurfRS CONTRot - COOPER NUCLEAR STAflDN
OMITS - PCI/ LITER

ANALY5ft NO LIMIY OF ALL IN0!CATOR SAMPLES tOCATION WITH HICHFST MEAN CnNTROL LOCaff0N NON- ' REPORTING PFRIODDETECTinN .MEAN K E-00 MFAN * f-00 MEAN X F-00 ROUTINF
MFAN I F-00 RANCE 5T ATIDN FR ACTION RaHCE RANCF

FRACTION ST ATION DESCP1PT gDN reACTinN
_ --__ _- ____

_ _
---

.__ ________ _ _

9
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000/000
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000/008

52-40 8 1.4 1.6
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N-40 8 140.0 1260.
. 1267. 0 03/09/90-30/0s/90

1050. - 1900. 42 004/004 1170. -1500.
00s/008 STATION 42 - 12.85 Mt. 156 OEC. ING

I-lil '8 0.7800' LT 10.00 0 Og/09/90 30/0gf90
LT 5.00 -LT 10.00

000/009

C5-137 .A 9.00 LT 6.00 0 03/09/90-80/08/90
'LT 4 00' -LT 6.00

000/002
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RA010 LOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
PATHNAY- WATERRORNF

COMPILATION - ANNUAL SUMMARY
NFSRA$KA PUBLIC POWFR OtSTRICT i

SAMPLE - WATER RIVER t

CONTROL - STATION 12 - 0.1 Mt. 360 DEC. CD COOPER NUCLEAR STATIONtmITS' - PCI/LITFR

ANALYS15 No LIMIT OF ALL INDICATOR SAMPLES LOCATION WITH HICHEST MEAN CONTROL LOCATION NON- REPORTING PER100OETECTION MFAN I E-00 MFAN X E-00 MEAN X f-00 ROUTINEMFAN I E-00 RANCF STATION FRACTION RANCF
FRACTION RANGC

STATION DESCPI* TION FRACTION..
- ~~--- --

--- ... _-
_ _ ____ _________._

CR-A DIS 24 4.0 LT 40.0
LT 30.0LT 2.0 -LT 40.0 0 01/15/90-12/10/90LT 3.0 -LT 30.0000/024

000/012

GR-A $US 24 4.0 3.3 3.5 3.113 - 8.3 28 005/082 1.3 - e.1 1.4 - 6.7
0 01/15/90-12/10/90to n1I /024 5YATION 28 - t.a MI. 150 9FC. 140. 006/012La

CR * Oft 24 1.8 12.4 10.7 10.7
. 0 08/15/90-12/104903.5 ' - 13.0 12 011/012 9.5 - 13.0 9.5 - 13.0022/024 STATION 12 - 0 1 MI. 360 0FC. CON. 011/012

i

CR-m $US 24 1.8 7.3 7.9 6.71.1 - 29.0 28 012/012- 1.1 - 29.0 1.5- - 24.0
0 01/15/90-12/10/90 f

024/024 STATION 28 - 1.8 Mt. 150 DEC. Inn. 012/012

SR-89 24 1.1 LT 1.0 !

LT 1.0"LT 0.5 -LT 1.0 0 01/ 5 /90-12/10/901LT 0.500 -ti 1.0000/024
000/012

53-90 24 0.930 LT' O.900
LT 0.S00LT 0,300 -LT 0.900 0 08/15 /90-12/10/90

000/024 LT 0.300 -tT 0.s00
000/012

x-40 24 140.0 58.20 58.20 5s.20 0 01/15/90-12/10/905s.20 - 58.20 12 001/012 58.20 - 58.20 5s.20 - 98.20001/024 STATION 12 - 0.1 MI. ?60 DEC. CON. 001/012

[

__ ._ __

- - -
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R ADIOLOGICAL ES/IRomnENTAL MOMITORIDG PROGRAM SUMMART'

PATHWAY _ GANNA EXPOSURE
SAMPLE - ENVIR0enENTAL TLO COMPILAilit - ASWUAL SUMMARY
UntT5 - et C0efROL - mE8RASKA PosttC POWER DISTRICT

COOPER NUCLEAR STATIC 4 *

!'AEALYSIS NO LIMIT OF ALL INDICATOR SAMPLES LOEATIOg WITH HIGHEST MEAN CbeiR0t LOCATION N04- REPORTIEG PERIGO
.

GE?ECTIDS NEAN I E_00! NEAm 2 E-00 MEAN I E-00 ROUTINERE AM X E_00 RANGE STATI0e FRACTien RANGE RANGE!-
FRACTI0e

_________________________ ___________.._________ _________51 Ail 04 OESERIPilDe FRACTIDW
1

'

____________________________ _____________________ ______________________.

i TLD 126 2st
| _ (a) 0 01/03/90-01/03/91 |

i

Total 67.1 mA 107.0 mA
-

Esposure/ year 53.0 107.0 01 004/004 44 004/004
75.4,

126/125 STAilet 01 - 0.1 Mt 225 DEG. IND STATIO4 44 - 10.25 MI. 270 DEG. Com.
.

26.7 etAverage 17.0 mR 16.4 i22.2 - 29.2Esposere/ 13.6- 29.2 01 004/004 16.0 - 22.1
Iqvtrter 032/032 44 034/004STATiO4 01 - 0.1 nl 225 DEG. InD

STATIOe 44 - 10.25 MI. 270 OEG. Com.
ro
un ,

(a) Ibe IL& f rom Station 71 was alssing froe its location f or the third quarter.
!(b) The ILD free Station 58 was etssing free its location for the fourth quarter.:
i.
'

t

,

?
a.

.b

{

i

[
i4

i
'

f
1 ?

A i
4

#

I
(

-
,

-
._
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VI. DISCUS $10N, IMPACT ON THE ENVIRONMENT

GRAPHS OF RESULTS FROM 1977 -- 1990

AND,

STATISTICAL TABLES

FOR

'

EACH QUARTER :

(

-

.

9

e
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A and B. AIR PARTICULATE $AMPLES - GROSS BETA AND GROSS ALPHA,

(See Tables A 1 - A-4, B 1 B-4)
*

STATIONS 01 to 10

Air particulates were collected on membrane filters at ten 'acations
(0110). The filters were changed weekly and analyzed for gross beta and
gross alpha activities. Quarterly co:nposites are analyzed for gamma emit-
ting isotopes.

The average gross beta activity of all stations for each quarter of 1989
and 1990 is summarized below:

1989 First Quarter 0.026 pCi/Cu. M.
Oecond Quarter 0.020 pCi/Cu. M.
Tntrd Quarter 0.020 pCi/Cu. M.
Fourth Quarter 0.033 pCi/Cu. M.
Average 1989 0.025 pCi/Cu. M.

1990 First Quarter 0.021 pCi/Cu M.
Second Quarter 0.015 pCi/Cu M.

'

; Third Quarter 0.021 pC1/Cu, M.
Fourth Quarter 0.030 pCi/Cu M.
Average 1990 0.022 pCi/Cu, M.,

The level of beta activity was at normal environmental levels in 1990
showing the natural seasonal variations. There was a slight decline in

.

,

the level of gross beta activity during the first and second quarters; there
was a slight increase over the third quarter of 1989; the fourth quarter
again showed a slight decline as shown in Table A-4 The increase and
decline in activity often occurs and is attributed to natural phenomena.

The gross alpha activity continued low and close.to the limits of
detection. Gross alpha activity is probably due to the alpha emitters
found in soil and particulates drawn into the filters.

No effect attributable to the Cooper Nuclear Station was observed in the
results of monitoring air particulates.

'

,

,

e

27
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| A and B. AIR PARTICULATE SAMPLES - GROSS BETA AND GROSS ALPHA

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

,

1

STATIONS 01 to 10

Figure A1, 81 shows the gross beta gross alpha and Ce 144 activity
'

in the environs of CNS. The results for 1986 through 1990 are on the second -
page of Figure A 1, B-1. The gross beta activity in 1990 was similar to

; previous years in which there were no nuclear atmospheric weapons tests
or nuclear accidents. The gross alpha activity remained low and near the,

normal detection level. Ce-144 was below the level of detection.
,

Figure A-2 shows the gross beta activity in air samples through April
1989 at Jefferson City. Missouri as reported by the Environmental Radiation
MonitoringSystem(ERAMS)oftheUSEnvironmentalProtectionAgency. No more
recent data was available. This data was taken from Environmental Radiation
Data distributed by the Eastern Environmental Radiation Facility.~
Ro" Tgomery, Alabama. The measurements by ERAMS were made after a waiting
period which may explain.the somewhat lower results because of decay of the
isotopes having a shorter half-life. Measurements of Ce-144 were no longer
reported because the activity has approached the limit of detection by

,

-

the analytical techniques now used.
.

*

*

28
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4. TABLE A-1 ,

! {
WEERLY COLLECTIONS FIRST QUARTER 3990 *

7

.. tj' '

NEBRASKA PUBLIC POWER DISTRICT i
*

a- ;

, COOPER NUCLEAR STATION
I
I --

EXPOSURE PATHWAY - AIRBORME
t

,

;
f)

AIR PARTICULATE FILTERS '

pC1/ Cts. M.

|
' {

iI- ., SAMPLE STATIOct - HONTHLY SUMMARY MONTHLY SUpstARY MONTHLY SUMMARY FIRST QUARTER SUMetARY f

t

|' - as0CLIDE 18UISER 01/02-01/29 01/29-02/26 02/26-04/02 01/02-04/02 i

1

I 1,

I^ t:

GROSS BETA '01
)

'

'2.6 1 1.0 E-02 2.6 i 0.3 E-02 1.9 i O.6 E-02 2.3 1 0.7 E-02 !
'

02 2.4 i 0.8 E-02 2.5 i O.2 E-02 1.7 i 0.6 E-02 2.1 1 0.7 E-02 [1 03 2.2 i 0.8 E-02 2.1 1 0.3 E-02 1.6 1 0.5 E-02 2.0 1 0.6 E-02 ;
4

04 . '2.8 i 1.1 E-02 '2.5 1 0.3 E-02 1.8 i 0.7 E-02 2. 3 1 0.8 E-02
.

I
i 05 2.2 1 0.8 E-02 2.2 i 0.4 E-02 1.7 i O.5 E-02 2.0 1 0.6 E-02 .I06 2.6 i 0.9 E-02- 2.4 1 0.3 E-02 1.9 1 0.6 E-02 2.3 1 0.7 E-02 f
, . .

07 2.4 i O.9 E-02 2.6 1 0.4 E-02 1.7 i 0.3'E-02 2.2 1 0.6 E-02 f08 2.5 1 0.8 E-02 2.6 1 0.6 E-02 1.8 1 0.6 E-02 2.2 1 0.7 E-02 !

,

u
t W .. 09 1.9 i 0.6 E-02 2.3 1 0.3 E-02 1.5 1 0.4 E-02 |

I.9 1 0.5 E-02 k
'

-- 10' '2.4 i 1.0 E-02- 2.2 1 0.4 E-02 1.5 1 0.4 E-02 2.0 1 0.7 E-02 l
-

2

Ii AVERAGE 01-10 2.4 1 0.8 E-02 2.4 i O.4 E-02. 1.7 i 0.5 E-02 2.1 1 0.7 E-02
*

'' ALL STATIOIIS
i

$
|' !

{ .I and s |Grand Ti and s
t,'

t-

I:
!-
'.
4

f
t

4 ..

!-
i
i:

4
'

si.

!

m - ., , .--.. _ _ . . . _ . ~ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ .

i
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TABLE A-2

WEEKLY COLLECTIONS SECOND QUARTER 1990

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pC1/Cu. M.

SAMPLE STATION MONTHLY StMPtARY PKWTHLY SONY MONTHLY SUMMARY SECOND QUARTER SUMMARYNUCLIDE NUMBER 04/02-04/30 04/30-05/29 05/29-07/02 04/02-07/02

GROSS BETA 01 2.0 1 0.6 E-02 1.4 1 0.5 E-02 1.5 1 0.5 E-02 1.6 1 0.6 E-02
02 1.8 i 0.3 E-02 1.4 1 0.5 E-02 1.8 1 0.5 E-02 1.7 i 0.4 E-02
03 1.7 1 0.3 E-02 1.4 i O.6 E-02 1.5 1.0.5 E-02 1.6 1 0.4 E-02
04 1.9 i 0.5 E-02 1.3 i 0.5 E-02 1.5 i O.5 E-02 1.6 i O.5 E-02
05 1.7 i 0.3 E-0,2 1.4 i 0.4 E-02 1.6 1 0.6 E-02 1.6 i 0.5 E-02
06 1.7 i 0.4 E-02 1.3 1 0.3 E-02 1.3 1 0.5 E-02 1.4 1 0.4 E-02
07 1.5 1 0.5 E-02 1.3 1 0.5 E-02 1.4 1 0.4 E-02 1.4 1 0.4 E-02

(a 08 1.9 i 0.3 E-02 1.4 1 0.4 E-02 1.5 1 0.5 E-02 1.6 1 0.4 E-02*
09 1.7 1 0.3 E-02 1.3 1 0.5 E-02 1.4 i 0.4 E-02 1.5 1 0.4 E-02
10 1.8 1 0.4 E-02 1.1 1 0.7 E-02 1.4 1 0.4 E-02 1.5 1 0.5 E-02

AVERAGE 01-10 1.8 i 0.4 E-02 1.3 1 0.4 E-02 1.5 1 0.5 E-02 1.5 1 0.5 E-02
ALL STATIONS

.

E and s Grand Tr and s

** *
, , , . ..

, , . . . . . .:...... 1 __ . '- ' --"''' ' ' ' ' ' ' ' ' ' " ' " '' '" ' ' ' ' '
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TABLE A-3,

a
'

!

WEEKLY COLLECTIONS - THIRD QUARTER 1990
i

, NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION I,

i
r

EXPOSURE PATHWAY - AIRBO3tNE E

I $

AIR PARTICULATE FILTERS !
?'.4 pCI/Cu. M.

;

i SAMPLE STATION 90008TMLY . SUsetARY MONTHLY SUletAPY MONTHLY SUtetARY THIRD QUARTER SUMMARY '.sanwtinr w e ~ 07/02-07/3D 07/30-09/04 09/04-10/01 07/02-10/01 |!
GROSS BETA 01 2.0 1 0.2 E-02 2.4 1 0.6 E-02 2.4 i 0.5 E-02 2 3 1 0.5 E-02 f

02 2.6 i 0.6 E-02 2.8 i O.6 E-02 2.8 0.5 E-02- 2.8 i O.5 E-02 f4

03 1.6 i 0.4 E-02- 2.1 1 0.7 E-02 2.0 1 0.3 E-02 1.9 1 0.5 E-02 I
!04 1.6 i O.2 E-02 2.4 1 0.6 E-02 2.4 1 0.3 E-02 2.1 1 0.6 E-02 1

1 05 2.1 1 0.4 E-02 2.4 i 0.5 E-02 2.5 i 0.3 E-02 2.3 1 0.4 E-02 '

. 06 1.9 i 0.2 E-02 2.1 1 0.5 E-02 1.8 i 0.3 E-02 2.0 1 0.4 E-02 !
*

,

+07 1.5 1 0.7 E-02 1.8 i 0.5 E-02 1.7 1 0.3 E-02 1.7 1 0.5 E-02
fi - -' $ 08 1.8 i 0.2 E-02 2.3 1 0.5 E-02 2.0'i 0.3 E-02 2.1 1 0.4 E-02

09- 1.7 i 0.4 E-02 1.9 t 0.4 E-02 2.0 i O.5 E-02 1.9 1 0.4 E-02j~
10 1.9 i 0.2 E-02 2.4 1 0.6 E-02 2.2 1 0.4 E-02 2.2 1 0.5 E-02

i
! ,. t
>

I~ AVERAGE 01-10 -1.9 1 0.4 E-02 2.3 1 0.6 E-02 2.2 i O.5 E-02 2.1 1 0.5 E-02 ij
.

ALL STATIONS
( i,
'

,

I: I and s Grand it and s j
i
[

,

!,

i- i
i' j
i

! &

,

1

! i
;-

|

. _ , -- - - .______ _ _._ _ _
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TABLE A-4
'

WEEKLY COLLECTIONS FOURTH QUARTER 1990

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEJLR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pCi/Cu. M.

0
*

SJuePLE STATION BOONTHLY SUIWtARY MONTHLY SUMMARY MONTHLY SUPMARY FOURTH QUARTER SUMMARYE NUCLIDE NU9EBER 10/01-10/29 10/29-12/03 12/03-12/31 10 'e l- 12/ 31

GROSS BETA - 01 3.1 1 0.8 E-02 2.7 1 0.8 E-02 3.8 i 0.9 E-02 3.1 i O.9 E-02
02 3.4 i 1.0 E-02 2.9 i 0.6 E-02 3.6 1 0.8 E-02 3.3 1 0.8 E-02
03 2.6 i 0.4 E-02 2.7 1 0.5 E-02 3.5 i O.9 E-02 2.9 1 0.7 E-02
04 : 3.1 i O.8 E-02 3.4 1 1.7 E-02 3.8 i O.9 E-02 3.4 i 1.2 E-02
05 2.9 1 0.5 E-02 2.8 i 0.5 E-02 4.0 i 1.2'E-02 3.2 1 0.9 E-02
06 2.4 1 0.4 E-02 2.9 1 0.9 E-02 3.8 1 0.8 E-02 3.0 1 0.9 E-02
07 '2.6 i O.7 E-02 2.6 1 0.5 E-02 3.8 i 0.9 E-02 2.9 i 0.9 E-02

$ 08' '2.6 1 0.6 E-02 2.8 i O.6 E-02 4.2 i 1.1 E-02 3.2 i 1.0 E-02
-

09 2 0 1 0.1 E-02 2.1 1 0.4 E-02 3.0 i O.5 E-02 2. 3 1 0.6 E-02

10 2 3 1 0.3 E-02 2.7 i 0.7 E-02 3.6 i 1.2 E-02 2.8 i O.9 E-02

AVERAGE ' 01-10 2.7 1 0.7 E-02 2.8.i 0.8 E-02' .3.7 i O.9 E-02 3.0 1 0.9 E-02
ALL STATIONS

I and s Grand is and s

,

g ah

__ _=_2_ _ _ _ _ _ _ _ _ _ _ _ _ -r - - - -
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lTasta 3-1 +

WEEKLY COLLECTIONS FIRST QUARTER 1990
: >

4 .
NEBRASKA PUBLIC POWER DISTRICT

1

:

k
'
J

COOPER NUCLEAR STATION
f
I; EXPOSURE PATHWAY - AIRBORNE !3

i f
4 AIR PARTICULATE FILTERS

.

I,i.

)
) pC1/Cu. M.

!
,

( . .

.

[
!

g- '' SAMPLE STATION MONTHLY SUpftARY MONTELY SUPREARY MONTHLY StJPflARY FIRST QUARTER SUPW8.ARYf. NUCLIDE NUISER 01/02-01/29 01/29-02/26 02/26-04/02 01/02-04/02 [

,

[
?

4 .
GROSS ALPHA

. t
i01 2.7 1 1.2 E-03 3.1 1 0.9 E-03 2.5 i 1.1 E-03 2.7 i 1.0 E-03 i'

02 3.5 i 1.1 E-03 3.7 i 1.3 E-03 2.9 1 1.4 E-03 3. 3 1 1.2 E-03 '

|- 03 2.4 i 1.2 E-03 2.9 i 0.2 E-03 2.4 i 1.0 E-03 2.5 1 0.9 E-03 (#

04 2.1 i 1.2 E-03' 3.5 i 1.4 E-03- 2.9 1 1.4'E-03 2.8 1 1.4 E-03 |
05' 2.3 1 0.9 E-03 3.1 1 0.7 E-03- 1.8 1.0.6 E-03 2.3 i 0.9 E-03 L

t

06 - 2.2 1 0.5 E-03- 2.8 1 1.0 E-03 2.7 i 0.7 E-03 2. 6 1 0. 7 E-03 (
i

07 '2.2 1 0.4 E-03 4.4'i 1.0 E-03 2.4 1 0.7 E-03 2.9 i 1.2 E-03 'fy 'Os 2.2 i 1.0 E-03 3.2 1 0.7 E-03 2.2 1 0.9 E-03 2.5 1 0.9 E-03
09- 2.1 1.1.0 E-03 3.9 i 1.5 E-03 2.0 1 0.7 E-03 2.6 i 1. 3 E-03
10 2.3 i 1.2 E-03 3.3 i 1.2 E-03 'I.9 1 0.9 E-03 2.5 1 1.2 E-03t,

AVERAGE 01-10
j ALL STATICIIS

' 2.4 i 1.0 E-03 3.4 i 1.1 E-03 2.4 i 1.0 E-03 2.7 1 1.1 E-03 t

l
.i.

i i and s
J Grand i and s

t
*

I

f

~ .

i*

4- ?

| !

. |

! )
I

|
!. -|

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



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

! t

| |

L j
.

!

!
TABIA 3-2

5| E ERLY COLLECTIcetS SECOND QUARTER 1990.. i

NEBRASKA PUBLIC PCWER DISTRICT ;

:
| !
i

iCOOPER MUCLEAR STATION '
?

I- 1,
<

EXPOSURE PATHetAY - AIRBORNE .|t.
L

'

AIR PARTICULATE FILTERS

pC1/Co. M.
!
i

.

.
| SAMPLE .

NUBEBER 04/02-04/30 04/30-05/29 05/29-07/02 04/02-07/02 e

' STATION MOIITHLY SUI 9tARY MONTHLY SUfetARY MONTHLY SOf9tARY SECOND QUARTER St#9tARY {NUCLIDE
4 e

i !

- GROSS AIPHA 01- 3.7 i 1.5'E-03 2.6 1 0.6 E-03 2.0 1 0.9 E-03 2.7 i 1.2 E-03
ij 02 2,8 i 1.0 E-03 2.3 1 1.1 E-03 2.5 1 0.8 E-03 .2.5 1 0.9 E-03 f

:
' 03 2.3 i 1.1 E-03 2.0 1 0.3 E-03 2.4 i 0.3 E-03 2.2 1 0.6 E-03

.

104 2.8 i 2.0 E-03 1.8 i O.4 E-03 2.2 1 0.4 E-03 2.2 i 1.1 E-03 k'
>

j 05 3.0 1 1.4 E-03 .1.7 1 0.8 E-03 2.1 1 0.5 E-03 2.2 i 1.0 E-03 ?

7

?-

I 06 2.5 i 1.3 E-03 2.1 1 0.5 E-03 2.2 1 0.6 E-03 2.3 1 0.8 E-03
{.

!
j g 07 3.0 i 1.3 E-03 2.0 1 0.4 E-03 2.3 i O.6 E-03 2.4 1 0.9 E-03 i
1

: 08 3.3'i O.7 E-03 2.1 1.0.6 E-03 1.9 i 0.9 E-03 2.4 1 0.9 E-03 !

'

!;
,

- 09- 2.3 1,0.8 E-03 2.3 1 1.2 E-03 2.0 1 0.6 E-03 2.2 1 0.8 E-03
1,* 10 2.2 1 1.2 E-03 2.0 i O.5 E-03 2.1 1 0.4 E-03 2.1 i O.7 E-03

. k
*

AVERACE 01-10 .2.8 1 1.2 E-03 '2.1 1 0.7 E-03 2.2 1 0.6 E-03 2. 3 1 0.9 E-03
-

ALL STAT 10ess
d
l' >
'

,

|^ t
*

j u and s .

Grand Tr and s *

| >

0

4
,

; :
I

'

i L

! I

i .'
i

. I
j -

, , 4 . .. .= *
'

>
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TABLE B-3
,.

ie
i i

WEEKLY COLLECTIONS - THIRD OUARTER 1990 I
i
I

.

NEBRASKA PUBLIC POWER DISTRICT I

COOPER NUCLEAR STATION

tEXPOSURE PATHWAY - AIRBORNE
I

)

4 AIR PARTICULATE FILTERS
1

[ ,L
pC1/Cu. M.

(' >

j SAM LE STATION DIDOFTMLY SUpWEARY MONTHLY SUMMARY MONTHLY SUpW4ARY THIRD QUARTER SUpetARYj IFJCLIDE INJOSER 07/02-07/30 07/30-09/04 09/04-10/01 07/02-10/O'..

4 ,.

>

CROSS ALPHA 01 3.3 1 1.2 E-03 2.8 i 0.7 E-03 2.8 1 0.6 E-03 2.9 1 0.8 E-03
- 02 4.3 i 1.6 E-03 '3.2 i 1.3 E-03 3.0 1 1.0 E-03 3.5 i 1.4 E-03 f

i- '03. ,3.1 i 1.1 E-03 2.4 1 0.8 E-03 2.4 1 0.'3 E-03 2.6 1 0.8 E-03 f2 04 2.2 1 0.6 E-03 3.0 1 0.9 E-03 2.9 1 1.4 E-03 2.7 1 1.0 E-03 !

w- 05 2.9 i 1.1 E-03 2.3 1 0.5 E-03 2.6 1 0.9 E-03 2.510.8 E-03*
-06 3.0 1 1.0 E-03 2.9 i 1.0 E-03 2.9 i O.9 E-03 2.9 i 0.9 E-03
07 3.3 1 0.9 E-03 2.6 1 0.7 E-03 3.1 1 0.3 E-03 2.9 1 0.7 E-03 $
08 2.7 i O.7 E-03 2.3 1 0.4 E-03 2.6 1 0.4 E-03 2.5 10.5 E-03 f

. 09 2.2 i 0.4 E-03 2.0 1 0.3 E-03 2.3 1 0.4 E-03 2.2 1 0.4 E-0 3 '

10 2.6 1 0.8 E-03 3.4 1.0.5 E-03 3.0 1 0.3 E-03 3.0 1 0.6 E-0 3
.i

I' AVERAGE 01-10 '2.9 1 1.1 E-03. 2.7 i 0.8 E-03 2.7 1 0.7 E-03 2.8 1 0.9 E-03ALL STATIONS*

li and s Grand Is and s
e

!

I .
Ir

i
1 L

! !

i i
:
i .

s

i

i f
I

f

i
l'

.

'I
.

. .. . .
_ .
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TasLE 3-4

NEERLY COLLECTIONS FOL*RTH QUARTER 1990

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pC1/Co. M.

. SAffC STATION HONTHLY SUlStARY MONTHLY SUMMARY MONTHLY SUPE (ARY FOURTH QUARTER SUMMARY
WUCLIDE NoteER 10/01-10/29 10/29-12/03 12/03-12/31 10/01-12/31

GROSS ALPHA 01 7.2 i 6.1 E-03 '4.0 1 3.0 E-03 5.1 1 2.5 E-03 5.3 1 4.0 E-03

02 11 1 10 E-03 3.7 1 1.0 E-03 3.6 i 1.9 E-03 6.0 1 6.4 E-03

03 4.9 i 3.4 E-03 3.0 1 0.8 E-03 4.5 1 2.5 E-03 4.0 1 2.3 E-03
'

04 9.2 1.9.2 E-03 5.1 1 5.6 E-03 4.0 1 3.2 E-03 6.0 1 6.3 E-03

05 6.5 1 6.0 E-03 3.2 1 0.8 E-03 5.0 1 3.3 E-03 4.8 1 3.8 E-03i

06 4.6 i 3.1 E-03 2.9 1 0.8 E-03 4.5 1 2.2 E-03 3.9 1 2.1 E-03

'g. 07 7.2 i 7.6 E-03 3.2 1 0.8 0-03 4.2 1 2.3 E-03 4.7 1 4.4 E-03

08 4.6 i 3.5 E-03 4.0 i 1.6 E-02 4.2 1 2.4 E-03 4.2 1 2.3 E-03

09 3.8 1 2.2 E-03 2.5 i O.8 E-03 2.9 i 1.8 E-03 3.0 1 1.6 E-03

10 - 4.3 1 1.6 E-03 3.5 i 1.6 E-03 3.7 1 3.0 E-03 3.8 i 2.0 E-03 '

AVERAGE 01-10 6.3 i 5.8'E-03 '3.5 1 2.1 E 03 4.2 1 2.3 E-03 4.6 1 3.9 E-03
ALL STATIONS

E and s Grand i and s

, , ,. .. == ~

- . . . . -_. . - . . _ _ _ _ _ _ . _.- _
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, C. AIR RADIO!0 DINE - CHARCOAL FILTERS (See Tables C-1 through C-4) |

STATIONS 01 to 10
:

Charcoal filters used in series with air particulate filters were col- I

lected weekly during 1990 at stations 01 through 10 and monitored for radio-
todine.

Tables C-1 through C-4 show the average monthly and quarterly results
for each station and the average of all 10 stations. Airborne 1-131 levels
were below the limits of detection for all of 1990.

Figure C-1 plots the results of I-131 as monitored in charcoal filters
and summarized monthly in 1990 compared with previous years. Results for
1990 were below the normal limits of detection indicating no atmospheric
effect from the operations of CNS.

.
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iTABIA C-1

NEERLY COLLECTIONS FIRST QUARTER 1990

NEBRASKA PUBLIC POWER DISTRICT I

COOPER NUCI2AR STATION
|

EXPOSURE PATEMkY - AIRBoltHE
r

CEARCXML FILTERS i
'

ipCi/Cn. M.
[t

SAteIK STATION 300NTELY SENSWhRY IONTIILY SUgegutY MONTELY SUBemRY QUARTERLY SUBSERY DET./ INUCLIDE NimmER 01/02-01/29 01/29-02/26 02/26-04/02 01/02-04/02 TOTAL mange ;

10 DINE-131 01 L.T. 4. E-02 L.T. 4. E-02 L.T. 4. E-02 L.T. 4. E-02 0/13 (L.T .2.-L.T. 4. ) E-02
02 L.T. 4 E-02- L.T. 4. E-02 L.T. 4. E-02 L.T. 4 E-02 0/13 ( L.T.2. -L.T. 4. ) E-02 I

!

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

. k04 L.T. '4. E-02 .L.T. 4. a;-02 L.T. 4. E-02 L.T. 4. E-02 0/13 (L.T.2.-L.T.4.)E-02 j* 05 L.T. 3. 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-92 f
&

06~ L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 0/13 (L.T. 3. -L.T. 5. ) E-02
07 L.T. 5. E-02' L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 0/13 (L.T.2.-L.T.5. ) E-02 i

t

?08 L.T. 5. 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 !
|09 L.T.' 5. E-02 L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 0/13 (L.T. 3. -L.T. 5. ) 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.2.-L.T.3.)E-02
I
:

. t.
.01-10 L.T. 5. E-02 'L.T. 5. E-02 L.T. 5. E-02 .L.T. 5. E-02 ~!-

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

RANGE (L.T. 2.-L.T. 5. ) E-02 (L.T.2.-L.T.5. ) E-02 . (L.T.2.-L.T.5. ) E-02 (L.T.2.-L.T.5.)E-02 - (L.T.2.-L.T.5.)E-02
:

I
:

i
;

!

i

!
. O ., .. " ~

1
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TABIX C-2;

I

MEEKLY COLLECTIONS SECOND QUARTER 1990
I

NEBRASKA PUBLIC POWER DISTRICT
4

COOPER NUCLEAR STATION2

t

EXPOSURE PATHemY - AIRBORNE
.

I*

r

t
, CHARCOAL FILTERS
1 j

pCi/Cu. M.
[
r

\
SAgeIK STATION MONTHLY SENesbRY MONTELY SUBSERRY NONTELY StNethRY QUARTERLY SUteERY DET./ !IIUCLIDE INNSER 04/02-04/30 04/30-05/29 05/29-07/02 04/02-07/02 TOTAL PANGE

IODINE-131 01 L.T. 4. E-02 L.T. 4. E-02 L.T. 4. E-02 L.T. 4. E-02 0/13 (L.T.2.-L.T.4.)E-02
,.

02 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 !

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.2.-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.2.-L.T. 4. ) E-02 i

05 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*
*

06 L.T. 4. E-02 L.T. 4. E-02 L.T. 3. E-02 L.T. 4. E-02 0/13 (L.T.2.-L.T.4.)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 (L.T.2. -L.T. 4. ) E-02 [
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.2.-L.T. 4. ) E-02a

2 09 L.T. 4. E-02 L.T. 4. E-02 L.T. 3. E-02 L.T. 4. E-02 0/13 (L.T.2. -L.T. 4. ) 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

|
,

)

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

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

!

RARIGE (L.T.2.-L.T. 4. ) E-02 (L.T.2.-L.T.4.)E-02 (L.T. I .-L.T. 4. ) E-02 (L.T.1.-L.T.4.)E-02 - (L.T.1.-L.T. 4. ) E-02 I

i
'

s
'

l

,

L

? I
i

i
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TABLE C-3

1- . t

!i
WEEKLY COLLECTIONS THIRD QUARTER 1990

i - f
-

NEBRASKA PUBLIC POWE.8it DISTRICTa
i

5'

3 . COOPER NUCLEAR STATIONt
}

, EXPOSURE PATfM8AY - AIRBORNE4

!
"

~ CHARCOAL FILTERS
!'3

.

!pC1/Cu. M.
{,

,
b

|. . SAMPLE STATION MONTRLY SUgetMtY MONTHLY SUPWtARY MONTHLY SU994ARY QUARTERLY SO99tARY DET./
,

NUCLIDE NUDISER 07/02-07/30 07/3(-09/04 09/04-10/01 07/02-10/01 TOTAL RANGE
;

i j

EIODINE-131 01 L.T. 3. E-02 L.T. 4. I'.-02 L.T. 4...E-02 L.T. 4.- E-02 0/13 ( L.T .2. -L. T. 4 . ) E-02
i

: 6

j 02 L.T. 4 E-02 L.T. 4. E-02. L.T. 4. E-02 L.T. 4 E-02 0/13 (L.T.2.-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.2.- L.T. 4. ) E-02i'
* 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.2.-L.T.4.lE-02i

.05 L.T. 3.. 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 - i

i

!06 L.T. 5. E-02 L.T. 5. .t.-02 L.T. 5. E-02 L.T. 5. E-02 0/13 (L.T . 2. -L.T . 5. ) E-02
,

.&
.

!
, 'm- 07 L.T. . 5. E-02 L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 0/13 ( L.T .2.-L.T.5. ) E-02 [
1
,

.08 L.T. 5. E-02 . t!
.

.L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 O/13 (L.T.2.-L.T.5.lE-02 !

|- 09 L.T. 5. E-02 L.T. 5. E-02' L.T. 5. E-02 L.T. 5. E-02 0/13 (L.T.2.-L.T.5.)E-02 f,

L

i
4',-

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.2.- L.T . 3. ) E-02
'

I
.. - i

j -01-10- - L.T. 5. E-02 L.T. . 5. - E-02 L.T. 5. E-02 L.T. 5. E-02
~

i
DET./ TOTAL 0/40 0/50 0/40 0/130 l

i

4

j RANGE .(L.T.2.-l.T.5.)E-02 (L.T.2.-L.T.5.)E-02 (L.T.2.-L.T.5.lE-02 (L.T.2.-L.T.5.)E-02 - (L.T.2.-L.T.S.)E-02
! ,

i-
i

,

;

.
h

{

* ;
,

$

, , ei . ** **
9
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TaaLE C-4

WEEKLY COLLECTIONS FOURTH QUARTER 1990

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

CHARCOAL FILTERS

pCi/Cu. M.

SMrLE STATION 800ltTHLT SUBSEARY MONTHLY SUpstARY MONTHLY SUfe4ARY QUARTERLY SUpstARY DET./
HUCLIDE WUMBER 10/01-10/29 10/29-12/03 12/03-12/31 10/01-12/31 TOTAL PANGE

IODINE-131 01 L.T. 4. E-02 L.T. 3. E-02 L.T. 5. E-02 L.T. 5. E-02' 0/13 (L.T.2.-L.T.S.lE-02

02 L.T. 4 E-02 .L.T. 3. E-02 L.T. 5. E-02 L.T .' 5 E-02 0/13 (L.T.2.-L.T.S.)E-02

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

04 L.T.H. 4. 'E-02 L.T. 3. E-02 L.T. 5. E-02 L.T. 5. E-02 0/13 (L.T.2.-L.T.5.)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 (L.T.2. .-L.T. 3. l E-02

4: 06 L.T. 5. E-02 L.T. 4. E-02 L.T. 6. E-02 L.T. 6. E-02 O/13 (L.T.3.-L.T.6.lE-02

07 L.T. 4. E-02 L.T. 4.- E-02 L.T. 6.- E-02 L.T. 6. E-02 O/13 (L.T.3.-L.T.6.)E-02

~ 08 ' L.T. 4. E-02 ;L.T. 4. E-02 L.T. 6. E-02 L.T. 6. E-02- 0/33 (L.T.3.-L.T.6.)E-02

09 L.T. ' 5. .. E-02 L.T. 4. E-02 L.T. 6. E-02 L.T. 6. E-02 0/23 (L.T.3.-L.T.6.)E-02

10 L.T. m 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. l E-02

i' 01-10~ 'L.T.- 5. E-02 L.T. 4. E-02 L.T. .6. 'E-02 L.T. 6. -E-02 0/130

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

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

_ _ .
- . = _ _ - -

- - - - - - . - - - .
-- -- -
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0. COMPOSITES OF AIR PARTICULATE FILTERS - GAMMA
,

(See Tables 0-1 and 0-2)

STATIONS 01 to 10 '

Air Particulate Filters, which were collected weekly, were compositedfor each station for a quarterly gamma spectral analysis during the fourquarters of 1990.

Beryllitn 7, a naturally occurring cosmogenic nuclide, was detected in
40 of 40 sanples at a level of 0.094 pC1 per cubic meter which is similar
to the levels of past years. Potassium-40, also a naturally occurring
nuclide, was detected in one of 40 samples at a level near the normal level
of detection.

Figure 0-1 graphs the gross beta, gross alpha and Ce-144 activity as
measured on air particulate filters collected weekly at CNS. This is thesame as Figure A-1, B-1). The plot illustrates that there were n(o detections
of Ce-144 above the normal level of detection as measured by the quarterlygamma scan of samples from CNS.

Figure 0 2 shows that measurements of Ce-144 are no longer reported by
the Environmental Measurements Laboratory of the U S Department of Energy

,

because the artificial nuclides such as Ce-144, have reached the limits of
detection by the analytical techniques now used.

.

e
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TABLT D-1
i

1990 QUARTEkLY RCPORT

NEBRASKA PUBLIC POWER DISTRICT I
~

COOPER NUCLEAR STATION
!

' !
EXPOSURE PATHWAY - AIRSORNE

COMPOSITE OF WEEKLY ' AIR PARTICULATE FILTERS

!- pCi/Co. M.

.. l
t

SAMPLE : STATION FIRST QUARTER SECOND QUARTER -THIRD QUARTER FOURTH QUARTER LMUCLIDE NUMBER 01/02-04/02 04/02-07/02 07/02-10/01 10/01-12/31 .I
BE-7 01-10 Mesnistd.dev. 8.28 1 0.6 E-02 1.08 1 0.3 E-01' 10 i 1.6 E-02 8.55 i 1.1E-02 [

'

det./ total 10/10 10/10. 10/10. 10/10 !range' (7.52-9.54)E-02 10.91-1.79)E-01 (7.1-13.1)E-02 (6.7-11)E-02 -- ;
-.

K-40 01-10 Meanistd.dev.' L. f.- 2. 'E-02 1.4210.61 E-02 L.T.. 3. E-02 - L.T. 3. E-02det./ total- 0/10 1/10 0/10 0/10 +range -- - - - . . --

. ].
I-131 01-10 .Meanistd.dev. L.T. 4. E-01 ~ L.T. 1.' E-01 L.T . 3.- E-01 L.?. 2. E-01(by gamma det./ total '0/10 0/10 0/10. 0/10spectroscopy) range -- -- --

-- t
;

Cs-114- 01-10 Meanistd.dev. L.T. '. 7. E-04 L.T. 8 E-04 L.T. 9. E-04: - L.T. 8. E-04

.

. >

cn
:|det./ total 0/10 0/10 0/10 0/10 ;

"
range -~ - -

-- ,'
,

Cs-137 01-10 Meanistd.dev. L.T. 6. E-04' .L.T. 7 E-04 L.T. 8. E-04- L.T. 7 E-04 [det./ total' 0/10 0/10 0/10' 0/10- I
'

range- -- -- --
_

,

|Ra-226 01-10 -Meanistd.dev. L.T. 1. E-02 -L.T. 1. E-02 L.T 1.. E-02 - L.T. 1. ~E-02det./ total- -0/10 .0/10- 0/10 0/10 *

^ range. - -- --
-- . t

,

Th-228 01-10 Meanistd.dev.- 'L.T. 1. E-03 L.T. 1. E-03~ L.T. 1. E-03' . L.T. 't. E-03det./ total 0/10 0/10 0/10 0/10' {range -- -- --

!

,

i

:j
.. !
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'
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- _ _

E. FISH (See Tables E-1, E-2) io
'

STATIONS 28, 35
,.

Fish samples were collected during the semer and fall at' the above
stations and analyzed for gross beta, Sr-89, Sr-90 and gamma emitting
isotopes. The gross beta and Sr-90 activities were similar to the levels-of
previous years. Strontiun-90 was detectec! in four of ten samples at a level eof 0.009 pCi/ gram, wet, which is below the normal level of detection. There

~

were no-detections of Sr-89. Naturally occurring K-40 was detected in ,

all samples at an average level of 2.33 pC1/gm, wet.

There were no detections- of Cs-137 during 1990. I
Plotted in Figure E-1 are the- radionuclides gross beta, K-40, Sr-90

and Cs-137 monitored in fish samples which show no appreciable change from a,

1977 through 1990. The plot of the nuclides shows that most -of the ]ross
beta activity is due to the terrettrial nuclide K-40.

,
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hTABLE E-1

1993 QUARTERLY REPORT
,

~!
lNEBRASKA PUBLIC POWER DISTRICT ''

COOPER NUCLEAR STATION
..

-t

EXPOSURE PATHWAY - INGESTION '

i
FISH - PCI/GM, WET

SAMPLE STATION ~ FIRST QUARTER SECOND QUARTER
.

NUCLIDE NUMBER ~

THIRD QUARTER FOURTH QUARTER .f07/08 10/29 i

Gross Beta 23, 35 Meanistd.dev. 5.1 1 0.8E 00 4.3 1 1.4E 00det./ total $/5 5/5 irange (4.5-6.5)E 00 (2.1-5.4) E 00 |
Sr-89 28, 35 Meanistd.dev.,

L.T. 8. E-03 L.T. 5. E-03 -i det./ total
0/5 0/5range
--

_,

Sr-90 28, 35 Meanistd.dev. 6.7 i 0.6E-03 11 1 9.8E-03det./ total-
. .2/5 2/5range (6.3-7.1)E-03 (4.1-10) E-03'

t

K-40 28, 35 Meanistd.dev. 1

2.5511.1E 00 2.121 0.3 E 00'

e det./ totalW 5/5 5/5. range
(0.84-3.8)E 00 (1. 9-2. 6) E 00

.Co-60 28, 35 Meanistd.dev. L.T. 1. E-02 L.T. 7 E-03det./ total ,

0/5 0/5range
-- -- "

I-131 28, 35 Meanistd.dev. L.T. 3. E-02 L.T. 8. E-02- !a det./ total 0/5 0/5range
--

__ .'.
Cs-134' 28, 35 Meanistd.dev. L.T. 1.- E-02 L.T. 6. E-03 !det./ total O/S 0/5 *range-

--

>

Cs-137 28, 35 Meanistd.dev. !
L.T. 1. E-02 L.T. 6. E-03 i-det./ total. 0/5- 0/5range

-- --
i
l'

.,

'

'

!

!
* !

,, .s e *+ **
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TABLE E-2

1990 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PAfHWAY - INGESTION

FISH - PCI/CM, WET

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
NUCLIDE NUMBER 07/08 10/29

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

K-40 28, 35 2.5511.1 E 00 (5/5) 2.1210.3 E 00(5/5)

Mn-54 28, 35 L.T. 9. E-03 (0/5) L.T. 6. E-03(0/5)

Co-58 28, 35 L.T. 1. E-02 (0/5) L.T. 7 E-03(0/5)

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

Co-60 -28, 35 L.T. 1. E-02 (0/5) L.T. 7. E-03(0/5)

2n-65 28, 35 L.T. 2. E-02 (0/5) L.T. 1. E-02(0/5)

on Zr-95 28, 35 L.T. 1. E-02 (0/5) L.T. 8. E-03(0/5)
to

Ru-103 28, 35 L.T. 1. E-02 (0/5) L.T. 9. E-03(0/5) 1

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

I-131 28, 35 L.T. 3. E-02 (0/5) L.T. 8. E-02(0/5)

Cs-134 28, 35 L.T. 1. E-02 (0/5) L.T. 6. E-03(0/5)

Cs-137 28, 35 L.T. 1. E-02 (0/5) L.T. 6. E-03(0/5)

Ba-140 28, 35 L.T. 2. E-02 (0/5) L.T. 3. E-02 (0/5)

Ce-141 28, 35 L.T. 2. E-02 (0/5) L.T. 2. E-02(0/5)

Ce-144 28, 35 L.T. 7. E-02 (0/5) L.T. 5. E-02(0/5

Ra-226 28, 35 L.T. 2. E-01 (0/5) L.T 1. E-Ol(0/5)

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

___ __
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5

F. MILK (See Tables F-1. F-2)
1

.

STATION 61 (NEAREST PRODUCER)

:

*

Milk samples from the nearest producer Station 61, 3.5 miles, 326
degrees from the elevated release point of CNS were collected once every 15 -
days in peak pasture season and once every 31 days the rest of the year. The

,

monthly samples collected January through May and October through December
were analyzed for 1-131 by chemical. separation, for elemental- calcium and
strontium 89 and 90. In addition they were analyzed for -gamma emitting,

isotopes on a high resolution gamma spectrometer. = The samples collected '

,

; every 15 days during peak pasture season were analyzed upon receipt for 1-131'

and gamma emitting isotopes. A monthly composite was prepared and analyzed
as described above.,

!

There were no detections of I-131 in the twenty-one samples analyzed by,

~

chemical separation. There were no detections of Sr-89 in the samples,,

analyzed. Strontium-90 was detected at an average level of 1.7 pCi/ liter,
which is a normal environmental -level. = Elemental calciun was found at anaverage level-of 2.0 mg/ liter. Potassium-40. a naturally occurring isotope,
was detected at an average level of 1217 pCi/. liter.-

-

Cesiun-137 'was not detected in any of the sanples analyzed. There was ;no indication of an effect on the milk of the producer nearest the plant from
the operations of CNS.

! Shown in Figure F-1 and F-2 are the plots of radionuclides monitored
.

!

from 1977 through 1990,lementalin milk samples from ~ producers. nearest the reactor.The levels of K-40, e calciun and Sr-90 remained stable. Therei were no detections of I-131, Sr-89 or Cs-137. This indicates no effecti on milk samples from the operations of CNS.
!

!

I
i
!

!

|
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|
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TABLE F-1
,

1990 QUARTERLY REPORT [

- I.

NEBRASKA PUBLIC POWER DISTRICT *
>

COOPER f(0 CLEAR STATION
i t

EXPOSURE PATHWAY - INGESTION

MILK - NEAREST PRODUCER - PCI/ LITER \
I

' i

kSAMPLE . STATION FIRST QUARTER- SECOND QUARTER . THIRD QUARTER FOURTH QUARTER I-NUCLIDE NUMBER 01/02-03/05 04/07-06/18 07/02-09/17 10/08-12/03 5

' iSR-89 61 Heanistd.dev. L.T. 2. E 00 L.T. 2. E 00 L.T. '4. E 00 L.T. 3. E 00 fdet;/ total' 0/5 0/4 - 0/3 0/3range -- --
-

--

i
i

SR-90 61 Heanistd.dev. 2.1 1 0.8 E 00 2.31 1.4 E 00 9.3 1 0.2 E-01 1.7 1 0.3 E 00 I

.

' !

-det./ total 5/5,
. 3/4

. 2/3 2/5'. !' range (1.4-3.4)E 00 f.79-3.4)E 00 (9.1-9.4)E-01 (1.5-1.9) E 00 . [
I-131' 61 Meanistd.dev. .L.T.- 3. E-01 L.T.- 5. E-01 L.T. 3. E-01 L.T. 5. .E-01, ;

}$ by chemical det./ total' . 0/5 0/5 O/7 0/3 - }separation range -- - - - --
--

,

ca 61 Meanistd.dev. 2.1'i 0.1 E 00 2.1 10.2 E 00 '2.0 1 0.1 E 0 2.1 1 0.0 E 00 i

-

0
- i

mg/ liter det./ total' 5/5 -4/4 '3/3 3/3
, irange (2.0-2.1) E 00 (2.1-2.1)E 00 (1.9-2.1)E 00 -(2.1-2.1)E 00

K-40 61- .Meanistd.dev. 1.21 1 0.07E 03 1.1710.04st 03 .1.2010.05E 03 1.3 1 0.1 E 03 -- I
:

det./ total 5/5 5/5 7/7 3/3 |range. - (1 11-1.30)E.03 (1211-1.20)E 03 (1.15-1.29)E 03 (1.2-1.4)E 03
I-131 61 Meanistd.dev. ..L.T. 8. E 00 L.T. 1. E 01 L.T. 1. E 01 L.T. 9. . E 00by gamma- det./ total 0/5 0/5 0/7 0/3 9spectroscopy range _ -- --

--
--

Cs-134 61 Meanistd.dev.- L.T. 4.- E 00 'L.T. 5. E 00 L.T.. 4. E 00 L.T. So E 00det./ total 0/5' 0/5 0/7 0/3range -- --
-- --

i
Cs-137 61' Meanistd.dev.. L.T. 4 E 00 L.T. 6. E 00 - I. .T. -5. E 00 . L.T. 5. E 00

.. g

det./ total 0/5 - 0/5 0/7 0/3
';

'range -- -
- --

- !
,

f

-~._ , , . . . . _ , , - ,.v - - - -. ,.. . 1. .
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TABLE F-2
.

1990 QUARTEftLY REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

MILK'- NEAREST PRODUCER - PCI/ LITER

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTERNUCLIDE NUMBER 01/02-03/05 04/02-06/18 07/16-09/17 10/08-12/03
i

BE-7 61 L.T. 3. E Ol'(0/5) L.T. '4. E 01 (0/5) L.T. 4. E 01 (0/7) L.T. 4. E 01 (0/3)

K-40 61 1.2110.07 E 03 - (5/5) 1.1710.04 E 03 (5/5) 1.20 i O.0$E 03(7/7) 1.28 i 0.09E 03(3/3)
Mn-54 61 L.T. 4. E 00 (0/5) L.T. 5. E 00 (0/5) L.T. 4. 2 00 (0/7) L.T. 5. E 00 (0/3)

-Co-58 .61 L.T. ~4. E 00 (0/5) L.T. 5. E 00'(0/5) L.T. 4. E 00 (0/7) L.T. 4. E 00 (0/3)

Fe-59 61 L.T. 9. E 00-(0/5) L'.T. 1. E 01 (0/5) L.T. 1. .E 01 (0/7) ' L.T. 1. E 01 (0/3),. .

CN - Co-60 61 L.T. 5. E 00 (0/5) L.T. 5. E 00 (0/5) L.T. ' 4. E 00 (0/7) L.T. 5. E 00 (0/3)

Zn-65 61 L.T. 9. E 00 (0/5) 'L.T. 1. E 01 (0/5) L.T. 9. E 00 (0/7) L.T. 1. E 01 (0/3)

Zr-95 61 L.T. 4. E 00 (0/5) L.T. . - 5. E 00'(0/53- L.T. 4. E 00 (0/7) 'L.T. 5. E 00-(0/3)
Ru-103 61- L.T. 4.- E'00 (0/5) .L.T. 6. E 00 (0/5) L.T. 5. E 00 (0/7) L.T. 5. E 00 (0/3)

Ru-106 61 L.T. 3.- E 01-(0/5) L.T. 4. E 01'(0/5) L.T. 4. E 01 (0/7) :L.T. 4 E 01 (0/3)

I-131 61 L.T. 8.- E 00,(0/5) L.T. 1., E 01 (0/5) 'L.T. 1. E 01 (0/71- L.T. 9. E 00 (0/3)

Cs-134 61 -L.T. 4. E 00 (0/5) 'L.T. 5. E 00 (0/51- L.T. 4. E 00 (0/71 L.T. 5.. E 00 (0/3)

Cs-137- 61_. 'L.T. 4. E 00 (0/5) L.T. 6. E 00 (0/5).. L.T. 5.--E 00 (0/7) L.T. 5. 'E 00 (0/ 3) -
8a-140 61 L.T. 6. E 00'-(0/5) L.T. 8. E 00 (0/5) L.T. 7. E 00 (0/73 L.T. 7. E 00 (0/3)

Ce-141 61 L.T. 8. E 00 (0/5) .L.T. 9.' E 00'(0/5) L.T. '9. E 00 (0/7) L.T. 9. E 00 (0/3)

-Ce-144 61 . -L.T. 3. E 01 (0/5) L.T. 4., E 01- (0/5) L.T. 4. E 01 (0/7) L.T. 4. E 01 (0/3)

~ Ra-226 61 L.T. 8. E 01 (0/5) L.T. 9. E 01'(0/5) L.T. .1. E 02 (0/73 L.T. 1. E 02 (0/3)

Tb-228 61 L.T. 7 .E 00 (0/5) L.T. 8. E 00 (0/5) L.T.' 8. E 00 (0/7) L.T. 8. E 00 (0/3)

_
., ,,. .. ** '~

_ . .
.--- .- -

_ _ _ _ _ _ _ _ _
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G. MILK (See Tables G-1, G-2).

'

STATIONS 42, 95 (OTHER PRODUCERS)

Milk samples were collected quarterly- from other producers within a ten
mile radius of the plant. . The samples were analyzed for 1-131 by chemical
separation, for elemental calcium, for Sr-89 and 90 and for gamma emitting
isotopes. There were no detections of 1-131 in the eight samples monitored.

There were no detections of Sr-89. Strontiun-90 was found at an average
level of 1.6 pCi/ liter. There were 2.1. mg of. calcium per liter of milk.
Potassium-40 was detected at an average level of 1260. pCi/ liter. The
strontium-90, K-40 and elemental calciun were at normal environmental _ levels
and were similar to the results obtained from analyses of _ milk from the '

nearest producer. There were no detections 'of Cs-137 in the samples col-
lected. It can be concluded that. the operations of CNS had no effect on milk
samples and thus no dose impact on the population.

The levels of radioactivities or the nuclides K-40, I-131 and Cs-137 are
plotted on Figure .G-1. Potassium-40 was at ' normal environmental levels as

: in previous years. There were no detections of I-131 or Cs-137.. Figure
G-2 shows that Sr-90 and elemental calcium are at a - level comparable . to .
previous years and there were no detections of Sr-89. These graphs . indicate'

that there was no appreciable difference between the levels of activity of
the nearest. producer and the commercial producers. This indicated no-effect
on milk samples from the operations of,CNS.

|
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TABI2 C-1

1990 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

MILK - OTHER PRODUCERS - PCI/ LITER

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
NUCLIDE NUMBER 01/09 04/09 07/09 10/08

SR-89 42, 95 Heanistd.dev. L.T. 9. E-01 L.T. 1. E 00 L.T. 2. E 00 L.T. 1. E 00
det./ total 0/2 0/2 0/2 0/2
range -- -- -- --

SR-90 42, 95 Meanistd.dev. 1.3 1 0.7 E 00 1.9 i 0.02 E 00 2.1 i 1.7 E 00 1.1 1 0.1 E 00
det./ total 1/2 2/2 2/2 2/2
range -- (1.87-1.9)E 00 (0.9-3.3)E 00 (1.0-1.1) E 00

I-131 42, 95 Heanistd.dev. L.T. 5. E-01 L.T. 2. E-01 L.T. 3. E-01 L.T. 4. E-01
(by chemical det./ total 0/2 0/2 0/2 0/2 |
separation) range -- -- -- --

|
|

Ca 42, 95 Meanistd.dev. 2.1 1 0.1 E 00 2.0 1 0.2 E 00 2.5 1 0.6 E 00 2.1 1 0.0 E 00y
ro mg/ liter det./ total 2/2' 2/2 2/2 2/2

.

range -- (2.0-2.0)E 00 (2.1-2.9)E 00 (2.1-2.1) E 00

K-40 42, 95 Meanistd.dev. 1.45 1 0.7E 03 1.13 1 0.1 E 03 1.2310.06E 03 1.2 10.1 E 03
det./ total 2/2 2/2 2/2 2/2
range (1.40-1.50)E 03 (1.1 -1.2]E 03 11.2-1.3)E 03 (1.2-1.3) E 0 3

I-131 42, 95 Heanistd.dev. L.T. 6. E 00 L.T. 1. E 01 L.T. 6. E 00 L.T. 1. E 01
(by gamma det./ total O/2 0/2 0/2 0/2
spectroscopy) range -- -- -- --

Cs-137 42, 95 Heanistd.dev. L.T. 5. E 00 L.T. 6. E 00 L.T. 5. E 00 L.T. 4. E 00
det./ total O/2 0/2 0/2 0/2
range -- -- -- --

J-- - ~
- -
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TABLE C-2

1990 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION
I.

MILF - OTHER PRODUCERS - PCI/ LITER

,

< >

^ SAMPLE STATION FIRST OUARTER SECOND OUARTER THIRD QUARTER FOURTH QUARTERNUCLIDE NUMBER 01/09 04/09 07/09 10/08
i

.. ;
BE-7 42,:95 L.T. 4. E .01'(0/2) L.T. 5. E 01 (0/2) L' T. 4. E 01 (0/2) L.T. 3. E 01 (0/2) [

,
.

K-40 ' 4 2, 95 1.4510.07 E 03 (2/2) 1.1310.1. E 03 (2/2) 1.3310.06 E 03 (2/2) 1.23 1 0.08E 03 (2/2)
;

Mn-54 42, 95 L.T. 4. E 00 (0/2) L.T. 5. E 00 (0/2) L.T. 5. E 00 (0/2) L.T. 3. E 00 (0/2) '

co-58 42, 95 L.T. 4. E 00 (0/2) -L.T. 5. E 00 (0/2) 'L.T. 5. E 00 (0/2) L.T. 4. E 00.(0/2)
Fe-59 42, 95 -L.T. 9. E 00 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 9. E.00'(0/2) ~

i
*

Co-60 42, 95 L.T. 5. E 00 (0/2) L.T. 5. E 00 (0/2) L.T. 5. E 00 (0/2) L.T. 4. E 00 (0/2) !

N Zn-65 42, 95 L.T. 1. E 01 (0/2) , L.T. 1. .E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 9. E 00 (0/2)-w
; 2r-95 42, 95 L.T. 5. E.00.(0/2) L.T. 5. E 00 (0/2) L.T. 5. E 00-(0/2) L.T. 4. E 00 (0/2)

~

Ru-103 42, 95 L.T. 5. . E 00 (0/2) L.T. 6. E 00 (0/2). L.T. 5. E 00 (0/2) L.T. 4. E 00 (0/2)
'

i

Ru-106' 42, 95 -L.T. 4. E 01 (0/2) L.T. 5. E 01 (0/2) L.T. 4. E 01-(0/2) L.T. 3. E 01 (0/2).
I-131 '42,.95 L.T. 6. -E 00 (0/2) L.T. 1. E 01 (0/2) L.T. 6. E 00 (0/2) L.T. -1. E 01 (0/2)

t

Cs-134 42,'95 L.T. 5. E 00 (0/2) L.T. 6 .' E 00-(0/2)' L.T. 5. E 00 (0/2) L.T. 4. E 00'(0/2)
Cs-137 42, 95 _L.T. 5. E 00 (0/2) _L.T. 6. E 00 (0/2). L.T. 5. E 00 (0/2) L.T. 4. E 00 (0/2)
Ba-140 42, 95 L.T. 5. E 00 (0/2) L.T. 9. E 00 (0/2) L.T. 5. E 00..(0/2) L.T. 7 E 00 (0/2)-

Ce-141 42, 95 L.T. 8. E 00 (0/2) L.T. .1. E 01 (0/2) L.T. 8. EP 0/2) L.T. 8. E 00'(0/2).;

Ce-144 42, 95 L.T. '3. E 01 (0/2) L.T. 5. E 01'(0/2) L.T. 3. E 01 (0/21- L.T. 3. E 01 (0/21

Ra-226 -42, 95 L.T. 9. E:01 (0/2) L.T. 1. .E 02 (0/2) L.T. 9 E 01 (0/2) L.T. 8. E 01 (0/2)

.Th-228 42, 95 L.T. 8. E 00 (0/2) L.T. 1. E 01 (0/2) L.T. 8. E 00.(0/23
, L.T. T. E 00'(0/2)

1

.
- .. - - - _ - _ _ _ - _ _ _ _ _ _ ~
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H. _ GROUNDWATER (See Tables H-1 and H-2) .

STATIONS 11, 47

:

Groundwater was collected from two stations quarterly and analyzed- for
gross beta and gross alpha activity, for tritium and for gamma emitting
radionuclides. Station 11 is 0.15 miles from the plant and station 47 is
25.75 miles from the plant.

The gross beta activity averaged 9.9 pCi/ liter which is statisticallysimilar to past years. There were no detections of alpha activity .in anyof the samples collected. There were no detections of gamma emitters above
the normal level of detection. The tritium level averaged 160 pCi/ liter for
the year which is the normal environmental level.

There was no difference in levels -of beta activity or tritium for the
station close to the plant as compared with the more distant station. It
may be concluded that there was no impact from the operations of CNS on the
environment as shown by measurements of radionuclides in groundwater.

Shown in Figure I-1 are the gross alpha. gross beta and tritium levels
in groundwater. The levels of these activities have remained essentially
unch anged. :

:

.
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{ TABLE E-1

1990 QUARTERLY REPORT i
!

NEBRASKA PUBLIC POWER DISTRICT i

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - WATERBORNE
,

i
GROUNDWATER - PCI/ LITER '

+

tSAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER' FOURTH QUARTER !'
NUCLIDE NUMBER 01/15-03/05 04/16 07/16 10/15

"

i
GROSS 11, 47 Meanistd.dev L.T. 4. E 00 L.T. 3. -E 00 L.T. 4. E 00 L.T. 4 .. E 00 $ALPHA det./ total O/2 0/2 0/2 0/2 'f

,

i range -- -- -- --
'

GROSS 11, 47 Meanistd.dev. 8.8 1 3.1 E C0 9.4 i 0.6 E 00 9.1 i 0.8 E 00 1.3 1 0.4 E 01BETA det./ total 2/2 2/2 2/2 2/2range (6.6-11) E 00 (9.0-9.8) E 00 (8.5-9.6) E 00 (1.0 1 1.5)E 01 |
,

K'-40 11, 4'7 Meanistd.dev. L.T. 6. E 01 . .;
.

L.T. 1-. E 02 L.T. '8. E 01 L.T. 6. E 01 F; - det.'/ total - 0/2 0/2 0/2 0/2range- -- --' -- --
,

I-131 11, 47 Meanistd.dev. L.T. 7 E 00- L.T. 1. E 01 L.T. 1. E 01 L.T. 1. E 01Z (by gasuna det./ total 0/2 0/2 0/2 0/2spectroscopy) ' range -- -- -- --

Cs-137 'll, 47 Meanistd.dev. L.T. 3. E 00 L.T. 5. E 00 L.T. 5. E 00 L.T. 4. E 00' '
det./ total O/2 0/2 0/2 . 0/2 |range -- -- -- -- i

- H-3 11, 47 'Meanistd.dev. L.T. 1. 'E 02 9.1 1 4.1 E G1 2.3 1 1.1 E 02 L.T. 1. E d2 '

det./ total O/2 1/2. 1/2 0/2 i
range -- -- -- --

i
i

: i
6

,T

I

!

:
!

+

h

$

i

.___-:_. __________:____-________-____2_-_.----. -
_

- - , - - - - - -- 1 -- - - .
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TABLE H-2

1990 OUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - WATERBORNE

GROUNDWATER - PCI/ LITER

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
NUCLIDE NUMBER '01/15 04/16 07/16 10/15

BE-7 11, 47 L.T. 3. E 01 (0/2) L.T. 4. E 01 (0/2) L.T. 4. E 01 (0/2) L.T. 3. E 01 (0/2)

K-40 11, 47- .L.T. 6. .E 01 (0/2) L.T. 1. E 02 (0/2) L.T. 8. E 01 (0/2) L.T. 6. E 01 (0/2)'

Mn-54 11, 47' L.T. 3. E 00 (0/2) L.T. 4. E 00 (0/2) L.T. 4. E 00 (0/2) L.T. 3. E 00 (0/2)

Co-58 11, 47 L.T. 3 E 00 (0/2) 'L.T. 4. E 00 (0/2) L.T. 4. E 00 (0/2) L.T. 4. E 00 (0/2)

Fe-59- 11, 47 L.T. 7. E 00 (0/2) L.T. 1. E 01 (0/2) L.T. 8. E 00 (0/2) L.T. 8. ~ E 00 (0/2)

Co-60 11, 47 L.T. 3. E 00-(0/2) L.T. 4. E 00 (0/2) L.T. 4. E 00 (0/2) L.T. 4. E 00'(0/2)
2n-65 11,'.47 L.T. 7. 'E 00 (0/2) L.T. 1. E 01-(0/2) L.T. 8. E 00 (0/2) L.T. 7 E 00 (0/2)y

CD
2r-95 11, 47 L.T. 4. E 00,.(0/2) L.T. 5. E 00 (0/2) L.T. 4. E 00 (0/2) L.T. 3. E 00 (0/2) '

Ru-103 '113 47 L.T. 4. E 00 (0/2) L'. T . 6. .E'00 (0/2) :L.T. 5. E 00 (0/2) L.T. 4 E 00 (0/2)

|Ru-106, 11, 4? L.T.; 3. 'E 01'{0/2). .L.T. ~ 4. E 01-(0/2) L.T. 4. 'E 01 (0/2) L.T. 3. E 01 (0/2)

I-131 11, 47 L'.T. ) 7. . E 00 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2)

'Cs-134 11, 47- L.T. 3. E 00 (0/2) L.T. 5 .. E 00.(0/2)' L.T. 5. 'E 00 (0/2) L.T. 4. E 0') (0/2)

Cs-137 11, 47 L.T. 3. E 00 (0/2) 'L.T. 5. E 00 (0/2)' L.T. - 5. E 00 (0/2) L.T. .4. E 00 (0/23

Ba-140 11, 47 L.T. 5. E 00~(0/2) L.T. 7. E 00 (0/2) 'L.T. 8. . E 00 (0/2) L.T. 7 E CO (0/2)

Ce-141 11, 47 .L.T.. 7. E 00 (0/2) .L.T. 9. E 00 (0/2) L.T. 9. E 00 (0/2) L.T. 9. E 00 (0/2)

Ce-144 '11,.47 L.T. 3. E'01 (0/2) L.T.- 3. E 01 (0/2) L.T. 4. E 00 (0/2) L.T. . 3. E 01 (0/2)

Ra-226 11, 47 L.T. 8. E 01 (0/2) ;| L T. 9. E 01 (0/2) L.T. 6. E 01 (0/2) L.T 8. E 01 (0/2)'

Th-228 11, 47- L.~ 7 E 00 (0/2) L.T. 8. E 00 (0/2) L.T. 8. E 00 (0/2) L.T. - 7. E 00 (0/2)
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I. RIVER WATER (See Table 1-1 and I-2)

STATIONS 12,28.

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

There was one detection of potassiun-40 (58.20 pCi/1) above the normal
level of detection. There were no detections of Sr-89 or Sr-90.

The average gross alpha and gross beta readings were similar to previous
years as indicated in the cummary of 1989 and 1990 averages below:

1989 1990
Average pCi/ liter Average pCi/ liter

Gross Alpha 5.0 <4.0 (a)
(dissolved)

Gross Alpha 3.5 3.3
(suspended)

Gross Beta 11.5 10.4
(dissolved)

Gross Beta 9.5 7.3
(suspended)

Seasonal variations are reflected in the gross alpha and beta results.
Changing weather conditions and flooding activity is responsible for the
rise in suspended particles in the second quarter.

Figure I-1, which follows, is a plot of the gross alpha and gross beta
of suspended and dissolved particles. The results for 1986 through 1990 are
on the second page. The levels of activity continued to rise and fall within,
statistical limits depending on water levels and turbulence and were probably
due to naturally occurring isotopes. No fission or reactor activation
products were detected. Figure I-2 illustrates the level of activity for
tritiur, Sr-89 and Sr-90.

! -

| .

(a) Two gross alpha LL0s were 30 and 40 pCi/1. The LLDs were high because
sodium bisulfite was inadvertently added to the samples.
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'

t

I

1

4 TABLE I-1 I

1990 QUA.RTERLY REPORT
I

: NEBRASKA PUBLIC POedER DISTRICT
I i

[] COOPER NUCLEAR STAT"JN f
| t
' >

EXPOSITRE PATHMAY - NATERBOR9sE i

WATER - RIVER
'I

? iFC1/ LITER
?'
,

tS w LE STATI(W FIRST QUART 7.R SECOND QUARTER THIRD QUARTER FOURTH QUARTER [NUCLIDE m 01/15-03/12 04/09 4 6/11 07/10-09/11 10/09-12/10 *

!
'

caoSS 12, 28 semanistd.dev. L.T. 4. E 01 L.T. '4. E 00 L.T. 4. E 00 L.T. 4. E 00 f; ALPHA . det./ total O/6 0/6 0/6 0/4 tj, (dissolved) range - - - - ?

cmOSS 12, 28 Meanistd.dev. 3.01 0.8 E 00 3.2 1 0.1 E 00 7.5 1 1.1 E 00 1.610.3 E 00ALPEA det./ total- 3/6 2/6 2/6 4/6 )
i

(suspended) range (2.5-3.9) E 00 (2.7-3.7) E 00 46.7-8.3) E 00 (1.3-2.01E 00 t
t' CaosS 12, 28 " Meanistd.dev. 111 1.7 E 00 (9.613.0) E 00 11 1 1.1 E 00 1.1 1 0.1 E 01 [| BETA det./ total 4/6 6/6 6/6 6/6 i! (dissolved) range .(9.5-13) E OG (3.5-11) E 00 '59.5-12) E 00 40.95-1.2) E 01 !, .,

#
CROSS 12, 28 - Meanistd.dev. '6.31 4.5 E 00 16.913.3 E 00 131 11 E 00 3.7 1 1.2 E 00i' BETA' det./ total- 6/6 6/6 6/6 6/6 I(suspended) range (1.1-12) E 00 (3.9-11) E 00. 12.4-29pE 00 (1.9-5.53E 00 'j.

: Sr-89 12,'28 Meanistd.dev. L.T. 1. E 00' L.T. 1. E 00 L.T. 1. E 00 L.T. 1. E 00) det./ total O/6 O/6 O/6 0/6 .range - - - - I
,

A* !
'Sr-90- 12, 28 Meanistd.dev. L.T. 7 E-01" L.T . 9. E-01 L.T.. 7. E-01 L.T. 8. E-01 |det./ total 0/6 0/6 0/6 O/6 [ran,e . . - - - __ _ .

tE-3 (a) -12, 24 : Meanistd.dev. 1.51 0.4 E 02 - 1.5 i 0.9 E 02 L.T. 1. E 02 1.5 1 0.9 E C2
: ...

|
'

det./ total 2/2 1/2 0/2 1/2
. range (1.2-1.7)E 02 - - -

i~ 1-131- 12, 28' Meanistd.dev. L.T. 8. E 00 L.T. 1. E 01 L.T. 9. E 00 L.T. 1. E 01 |i" (by 9 % det./ total- u/6 O/6 O/6 O/6 '

4
spectroscopy) range. - - - -

g
i Cs-137 12, 28 Meanistd.dev. L.T. 4.E00 L.T. 5. E C0 L.T. 4. E 00. L.T. 5. E 00 I'~

det./ total 0/6 0/6 0/6 O/6 .;range - - - -

,

I ('a l : Tritium analysis is performed on the quarterly composite of each station only.
! l

Ii

!
i:

;
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J. AMBIENT RADIATION - THERM 0 LUMINESCENT DOS! METERS (TLDs - SEE TABLES
'

J-l AND d=2)
:

STATIONS 01 10.20,44,56,58,59.66,67,71,79 91,94

i

Ambient radiation was monitored at 32 locations within a 10 mile radiusJf CNS and collected quarterly. The quarterly averages for all stations of
ambient net gamma radiation ranged from 13.6 milliroentgen / quarter to 29.2
milliroentgen / quarter. The highest exposure during each of the four
quarters was at Station 01 (0.1 mile, 225 degrees) and averaged 26.7 mR/
quarter. The lowest exposure was at Station 02 (0.75 mile. 225 degrees)

.averaging 15.1 milliroentgen / quarter.-
|
!The radiation at station 44, (10.5 miles, 270 degrees) which is the '

control station, was an average of 16.4 mR/ quarter. This was similar to
other stations and to the average of all stations which was 17.0 mR/ quarter.-

The average total exposure for the year was 67.1 mR which is consider-
ably below the 125 millirems per quarter specified in 10 CFR 20.105 for an
unrestricted area. The relationship between milliroentgen mR)andmillirems
(mr) is approximately one for the exposure conditions encou(ntered.No plant
effect from CNS was indicated.

,

-

The gamma exposures monitored by thermoluminescent dosimeters from 1977 t

through 1990 are plotted on Figure J-1. The data from year to year is in
.

good agreement and indicates no adverse changes in radiation exposure to the
population near CNS.

,
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TABLE J-1
, 1990 OUARTERLY BEPOR1 i

1

NEBRASKA PUBLIC POWER O! STRICT

COOPER NUCLEAR STATION !

|

EXPOSURE PATHWAY - AMBIENT CAMMA RADIATION: TLD

m1111Roent9en/Ouarter

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER l'OURTH QUARTERNUCLIDE NUMBER 01/03-04/03 04/03-07/03 07/03-10/02 10/07-01/02/91,

TLD (Ganuna) 01 " 22.2 1 3.1 26.6 i 3.3 28.9 i 4.4 29.2 1 2.6
02 14.1 1 0.8 15.4 1 0.8 14.6 i 0.9 16.1 1 0.8
03 16.0 1 0.8 14.2 1 0.6 15.9 i 0.8 15.3 1 0.8

'
04 15.3 1 1.1 15.8 i 1.0 15.4 1 0.6 16.2 1 0.6
05 16.7 i 1.2 17.0 1 0.6 14.2 1 0.8 16.5 1 0.9
06 16.2 i 1.0 15.7 1 1.1 16.9 1 0.5 16.4 1 0.7
07 15.6 1 0.3 16.1 i O.9 14.8 1 0.9 15.3 1 1.5to
08 16.2 1 0.9 16.4 1 0.5 15.2 1 1.0 16.8 1 0.9
09 16.3 1 0.4 14.3 1 0.5 14.9 i 0.6 15.9 1 0.8 i

, 10 13.7 i O.5 15.3 1 0.6 17.6 1 1.3 15.9 i 1.4
20 14.7 i C.9 15.7 1 0.8 19.6 1 1.2 16.311.0
44 16.0 1 0.6 17.8 1 0.5 22.1 1 1.9 19.5 i 1.2
56 15.8 1 0.4 18.6 i 1.5 16.1 2 1.1 18.310.8
58 16.8 i 0.8 16.9 i 0.9 19.3 1 0.9 *

59 15.5 i 0.7 19.7 1 1.2 17.2 1 1.2 18.3 1 1.01

66 15.5 1 1.0 18.4 i O.7 19.0 1 1.2 19.6 i 1.1
,

67 15.0 1 0.6 16.2 i 0.8 17.2 1 0.9 20.5 1 0.5
71 14.7 i 1.1 19.6 1 0.4 *

* TLD was lost. 19.3 1 1.5

* *The TLD from station 01 was in the field from 10/02/90-01/03/91 for the fourth quarter 8990.

I
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TAB 12 J-1 .

1990 QUARTERLY REPORT
,

NFBRASKA PUBLIC POWER DISTRICT
+

COOPER NUCLEAR STATION
,

EXPOSURE PATHWAY - AMBIENT GAMMA RADIATION: TLD

m1111 Roentgen / Quarter

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH CtJARTER
.

NUCLIDE NUMBER 01/03-04/03 04/03-07/03 07/03-10/02 10/07-01/02/91
,

TID (Gansnal 79 14.1 i 1.7 15.7 i 0.7 16.7 1 1.0 18.1 1 2.2
80 15.3 1 0.7 18.9 1 0.9 16.2 1 1.1 24.3 1 1.1n

91 15.6 1 0.8 15.8 1 0.5 16.2 1 1.1 17.9 1 0.8 ,

82 16.2 1 0.8 15.7 i 0.5 16.8 1 0.9 18.8 1 1.0 !

83 17.1 1 1.3 15.6 1 0.8 18.7 i 1.1 18.0 1 0.8
84 16.0 1 0.9 16.5 1 0.8 22.311.4 18.7 1 1.5 '

' 65 14.3 1 0.8 18.3 1 0.6 16.9 1 0.4 17.610.8 ;
86 15.5 1 0.7 16.0 1 0.7 16.6 1 1.0 17.4 1 1.1 fe

O
81 15.1 1 0.7 15.8 i 0.6 15.6 1 1.6 16.5 1 0.8
88 14.1 1 0.7 15.7 1 0.6 17.4 i 1.5 17.0 1 1.1

89 13.6 1 0.9 16.0 1 0.4 15.9 i 0.5 21.9 1 1.0
90 15.9 1 1.2 16.1 1 0.7 18.8 i O.3 18.2 1 0.9

i91 14.0 1 0.9 16.3 1 0.4 16.3 1 0.8 17.6 1 1.4
;

94 16.0 1 1.0 16.1 1 0.7 17.3 1 1.3 21.2 1 1.0 !

;

Average / Quarter 90 days 91 days 91 days 92 days15.611.52 mR/90 days 16.812.3 mR/91 days 17.412.9 mR/91 days 18. 312.9 mR/92 daysAverage / Day 0.1710.02 mR/ day 0.1810.03 mR/ day 0.1910.03 mR/ day 0.2010.0 3 mR/ day ,

Range (13.6-22.2)mR/90 days (14.2-26.6)mR/91 days (14.2-28.9)mR/91 days (15.3-29.2)=.R/92 days
,

Det./ Total 32/32 32/32 31/31 31/31

I

e . > . .. .
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TABLE J-2

1990 CUARTERLY REPORT
i

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AMBIENT N .A RADIATION: TLD

m1111 Roentgen / Quarter

SAMPLE STATION Aver./ Quarter TOTAL mR/ yearNUCLIOE NUMBER 01/03-01/03/91

TLD (Gamma) 01 26.7 i 3.2 107.0

02 15.1 1 0.9 60.2

03 15.4 1 0.8 61.4
a

04 15.7 i 0.4 62.7

05 16.1 1 1.3 64.4

06 16.3 1 0.5 65.2
07 15.5 1 0.5 61.8

08 15.7 1 0.8 64.6e
""

09 15.4 1 0.9 61.4

10 15.6 i 1.6 62.5
20 16.6 1.2.1 66.3

44 16.4 1 7.1 75.4
56 17.2 1 1.5 68.8

58 (a) 17.7 i 1.4 53.0

59 17.7 1 1.8 70.7

66 18.1 1 1.8 72.5

67 17.2 1 2.4 68.9

71 (b) 17.9 i 2.7 53.6

- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .
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TA.BI2 J-2

1990 QUARTERLY REPORT
!

NEBRASKA PUBLIC P(NER DISTRICT
!

COOPER NUCLEAR STATION
i

EXPOSURE FATHWAY - AMBIENT GAMMA PADIATION: TLD

ml111 Roentgen / Quarter

SAMPLE STATION Aver./ QuarterI.UCLIDE NUMBER TOTAL fnR/ year
0t/03-01/01/91

TLD (Gannal 79 16.2 1 1.7 64.6
80 18.7 i 4.1 14.7
81 16.4 i 1.1 65.5
82 16.9 i 1.4 67.5
83 17.4 1 1.3 69.4

i 84 18.4 i 2.9 73.5 !

85 16.8 i 1.7 i

67.1
86 16.4 1 0.8e 65.5

N
87 15.8 1 0.6 61.0
88 16.1 i 1.5 (4.2

,

89 1( 9 i 3.5 67.4 *

. 90
a 17.311.5 69.0
l 91 16.1 i 1.5

t,4 . 2

94 17.7 i 2.4 70.617.012.6 Average mR/ Quarter 61.110.9i

Aver total mR year. All stationsRange (13.6-29.2) Range (53.0-107.01

(a) The'TLDs for the fourth quarter station $8 were reported as lost.
(b) The TLDs for the third quarter station 71 were reported as lost.

& * .. .. ** *
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! K. VEGETATION. BROADLEAF (SEE TABLES K-1 and K 2)
i .

STATIONS 06. 35, 44-

i

i :

1

i Broadleaf- vegetation was collected each month ouring the growing season,
j May through October. Three samples were collected each month from each
i station plus a quality control suple. The $ mples were tested for I 131 by

chemical separation and for gamma emitting isotopes by high resolution-

j spectrometry.-
,

The naturally ~ occurring isotopes Be-7 and K 40 were detected in the
s amples at normal-- environmental levels. No 1-131 was detected in any

. of the 60 samples. Cesim-137 was. detected in two suples at an average of'
O.028 pC1/gm. wet.-- Cesium 137 is detected in other areas of the United States :

i and is attributed to f allout from previous atomic weapons testing. The
'

s amounts detected are not considered to be significant.
'

!
See Figure H-1 for the levels of activities in food - samples as rep-

resented in broadleaf vegetation in-1990.
,

.

f

f

1

*
!.

.
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TABLE- E-1,

1990 QUARTERLY REPORT
]

j.

NEBRASKA PUBLIC POWER DISTRICT (
I

COOPER NUCLEAR STATION
[

t
EXPOSURE PATHWAY - 1$4GESTION '

BROADLEAF TERRESTRIAL VEGETATION

PCI/GM, WET '
1

i -

SAMPLE STATION SECOND QUARTER THIRD QUARTER FOURTH QUARTERNUCLIDE' NUMBER C5/15 06/12 '07/09-09/10 10/01
,

i
.

F

~ I-131 .
06,35.44' Meanistd.dev. L. T. 1. E-02 L.T. 5. E-02 L.T. 1. E-02 f(by cheselcal. det./tetal 0/20 0/30 0/3

.

:(separation) range - - -
j
t
fBe-7 06,35,44 Meanistd.dev. 1.2 1 0.6 E 00 2.2 i 1.2 E 00 1.2 1 0.6 E 00 fdet./ total 20/20 30/30 9/9 erange 40.3 - 2.4 E 00 (0.8-4.33E 00 (0.76-2.3)E 00 (
tK-40 06,35,44 Meanistd.dev. 6.18 1 2.1 E 00 6.6 i 1.9 E 00 8.2 1 3.0 E 00 |

'

det./ total 20/20 30/30 9/9 !
range (4.2 - 14) E 00 (3.0-11) E 00 (4.5-13)E 00 i

i . .e' Co-60 06,35,44 Meanistd.dev. L. T. 4.. E-02 'L.T. 6. E-02 L.T. 2. E-02
-

'"
det./ total O/2G 0/30 0/9] : ,. ' range- -- - -- f-.

.

!-Ru-103 06,35,44 .Meanistd.dev. L. T. 4. E-02 .L.T. 8. E-02 L.T. 3. E-02 i

.

det./ total' 0/20 O/30 0/9range |
*
,

fI-131 06,35,44 Meanistd.dev. L. T. 1. E-01 L.T. 5. .L-01 L.T. 2. E-01(by gasuna det./ total 0/20 0/30- 3/9
' spectroscopy) range - - '

f
Cs-134 06,35,44 Heanistd.dev. L. T. 4 E-02 L.T. 6. E-02 L.T. 2. E-02

det./ total C/20 iO/30 0/9 *

range. - -- - !,

!
Cs-137 -06,35,44 fleanistd.dev. L. T. 4. E-02 2.8 1 0.6 E-02 L.T. 2. E-02 f*

det'/ total 0/20 2/30 0/9 i.

range - (2.4-3.21E-02 ' --
['
;

'

i

:
!.

:
- - , - , . , - . - . . -- - . . . _ - _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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1990 WARTERLY REPORT * i

.'!.,

NEBRASKA PUBLIC POWER DISTRICT
,

t
COOPER NUCLEAR STATION

E

| !
EXPOSURE PATHWAY - INGESTION

t.i

! IBROADLEAF TERRESTRIAL VEGETATION - PCI/GM, WET
I (j. i' '

;

k
. SAfsPLE STATIOtt tj'~
yUCLIDE IIUISER

,
FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTERi 05/15-06/12 07/09-09/10 10/01 6

r

!

BE-7 35,96,98 1.1910.55 E 00(20/20) 2.2211.17 E 00830/30) 1.2210.56 E 00 tr/9)
!

,

K-40 35,96,98 6.1812.06 E 00 (20/20) 6.5711.86 E 00(30/30) 8.1712.97 E 00 (9/9)
,

i

!; sen-54- 35.96,98 L.T. 3. E-02 (0/20) L.T. 6. E-02 (0/30) L.T. 2. E-02 (0/ 9) i
ij - Co-58 '- 35,96,98 L.T. 3. E-02 (0/20) L.T. 6. E-02 (0/30) L.T. 2. E-02 (0/9) !

'

!Fe-59 35,96,98' L.T. 8. E-02 (0/20) L.T. 1. E-01 (0/30) L.T. 6. E-02 (0/9) [

'

t Co-60 35,96,98
'

L.T. 4.' E-02 (0/20) L.T. 6. E-02 (0/30) L.T. 2. E-02 (0/9)I
'

Zn-65 35,96,98 L.T. 7 E-02 (0/20) L.T. 1. E-01 (0/30) L.T. 5. E-02 (0/9)
,

t -Zr-95 35,96,98 L.T. 3. E-02 (0/20).. L.T. 7.. E-02 (0/30) L.T. 2. E-03 (0/9) '!
-

..
i N ,

; Ru- 10 3.. - 35,96,98 L.T.. 4. E-02 (0/20) L.T. 8. E-02 (0/30) L.T. 3. E-02 (0/ 93 }
I

! -Ru-106 35,96,98 L.T. 3. E-01 (0120) L.T. 5. E-OI.(0/30) L.T. 2. E-01 (0/9) {
|

| I-131 35,96[98 L.T. 1. E-01 (0/20) L.T. 5. E-01 (0/30) L.T. .2. E-01 (0/9)
t

4

I .Cs-134 35,96,98 L.T. 4. E-02 (0/20) L.T. 6. E-02 40/30) L.T. 2. E-02 (0/9) fi '

Cs-137 35,96,98 L.T.. 4.' E-02 (0/20) 2.8 1 0.6 E-02 (2/30) L.T. 2. E-02 (0/ 9) !

: Ba-140 35,96, 98.- L.T. 7 E-02 (0/20) L.T. 2. E-01 (0/30) L.T. '7 E-02 (0/9) e

I

Ce-141 35,96,98 L.T. 7. E-02 (0/20)' L.T. 2. E-01.(0/30) L.T. 6. E-02 (0/9) 'L
'

l' .Ce-144' '35,96,98 L.T. 2. E-01 (0/201 -L.T. 5. E-01.(0/30) L. T . 2. E-01 (0/93

'

,

i
?

| Ra-226 35,96,98 L.T. 7. E-01 (0/20)' L.T. 1. E 00 (0/30) L.T. 4. E-01 (0/9). I.i

| Th-228 35,96,98 1.411 0.51E-01 (1/203 L.T. 1. E-01 (0/30) L.T. 4. E-02 (0/9)

-!
i i
i.

'

'
t

i
; i

N, - \A- _ .,.m c. , .
- ~ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . . ._
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L. SHORELINE SE0! MENT .

STATION 28
,

.

Shoreline sediment samples were collected in the spring and f all from
Station 28,1.8 miles,150 degrees downstream of the release point of CNS.
They were analyzed for gamma emitters by means of a high resolution gamma
SDectrometer, in the samples collected the naturally occurring isotopes
K 40, Ra-226 and Th-228 were detected at normal . environmental levels; Be-7
was below the detection limit. Cesium 137, a fission product, was detected
at an average level 0.219 pCi/gm, dry.

For the samples collected in the fourth quarter the naturally occurring
isotopes were detected at about the same level as in the second quarter.
Cesium-137 was found at a level of 0.154 pCi/gm, dry. Manganese-54, an
activation product was detected at a level of 0.019 pC1/gm, dry in thef all sample. Cobalt-60, another activation product, was detected in both.

quarters at a level of 0.190 pCi/gm, dry.

Presented in Figure L-1 are the plots of the radionuclides K-40,1-131,
Cs-134 and Cs-137 in shoreline sediment since 1985. No detections of I-131
nor Cs 134 were seen and K 40 Hs at a normal environmental level. The .

Cs-137 was at a low level which is found in many areas and media. Since '

sediment tends to trap and retain any elements in the water pathway, it acts
as a good indicator of the effects on the water pathway of any reactor
effluents. .

*
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ITABLE L-1
!. i.
, c W. QUARTERLY REPORT |!

!
, NEBRASP4,.PUBLIC POWER DISTRICT k
!

,t'

COOPER NUCLEAR STATION I

EXPOSURE PATHWAY - AQUATIC
i !

SHORLINE SEDIMENT - PCI/GM, DRY t

!
;SAMPLE STATIOtt SECOND QUARTER THIRD QUARTER FOURTil QUARTER

,

NUCLIDE ISUBSER 05/07 10/08
*

. Be-7 28 feeanistd.dev. L.T. 8. E-02 L.T. 1. E 011 det./ total 0/1 0/1! - range --
-

K-40 28 Meanistd.dev. 1.52 1 0.15E 01 1.6410.16E 01
:
'

det./ total 1/1 1/1 !
1. . range -

-,

Mn-54 28 Meanistd.dev. L.T. 9. E-03 1.9810.96E-02j' .det./ total 0/1 1/1j- range. . -
- ..

Co-60 28- Meanistd.dev. 3.3910.34 E-01 4.15tl.05E-02
det./ total 1/1 1/1I *--

o range .- --

.o.
1-131' 28 Meanistd.dev. L.T. '4. E-02 L.T. 1. E 01 ;-(by gn=== det./ total 0/1 0/1 ;
spectroscopy) range: --

L
--

' Cs-134- '28 Meanistd.dev. L.T. 1. E-02 L.T. 1. E-02
det./ total 0/1 0/1i- - range --

--

Cs-137- 28 Meanistd.dev. 2.05 .i 0.29E-01 1.541P.15E-01 rdet./ total 1/1 1 (.
range- -

, .

- ''

y

Ra-226 28 Meanistd.dev. 1.64 1 0.16E 00 1.6210.21E CO'
det./ total 1/1 1/1 '

| range -
--

9

R- 'Th-228 28 Meanistd.dev. 8.05 1 0.80E-01- 9.0910.91E-01
j det./ total 1/1 1/12

range- -

3

--

|
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?| TABLE L-2
l

1990 QUARTERLY REPORT
'

.

NEBRASMA PUBLIC POWER DISTRICT i

:

1COOPER NUCLEAR STATION
|

EXPOSURE PATHWAY - AQUATIC I
j-.
;- SHORELINE SEDIMENT - PCI/GM, DRY !

I I
4 . 6

f
i

SAMPLE ' STATION FIRST QUARTER SECOND QUARTER THIRD CUARTER FOURTH QUARTER f| NUCLIDE NUMBER 05/07 10/08 |
'

I
.

BE-7 "28 L.T. 8. E-02 (0/1),

'

L.T. 1. E-01(0/11
K-40 28 1.5210.15 E 01(1/11

i 1.6410.16 E 01(1/1) I,

iMn-54 28 L.T. 9. E-03(0/11 1.9810.96 E-02(l/1) (
.

Co-58 28 L.T. 9. E-03(0/1) L.T. 1. E-02(0/11 '

I Fe-59 28 L.T. 3. E-02(0/1) L.T. 4. E-02(0/11 '
+

j. Co-60 28 3.3910. 34 E-01 (1/II 4.1511.05 E-02(1/11
In-65 28- L.T. 3. E-02(0/1) L.T. 4 E-02(0/1) !

,

.Zr-95 28- L.T. 1. E-02(0/13 L.T. 2. E-02(0/1)

Ru-103 28 L.T. 1. E-02(0/1) L.T. 2. E-02(0/13
<

.

.

I' Ru-106 28 L.T. 7 E-02 (0/11 L.T. 1. E-01(0/1) .[$ - -

i .I-131 28 L.T. 4. E-02(0/1) .L.T. 1. E-Ol(0/1) [t

f
' Cs-134 .28 L.T. 1. E-0210/1) L.T. 1. E-02(0/1) '

4 Cs-137 28- 2.8510.29 E-01 (1/12 1.54t0.15 E-Ol(1/1)

Ba-140 28 L.T. 2. E-02 (0/1) L.T. 4. E-02 (0/1) i
Ce-141' 28 L.T. 2. E-02(0/11 L.T. 3. 'E-02(0/11 !

Ce-144 28 L.T. 6. E-02(0/1) L.T. 9. E-02(0/1)
I 'Ra-226 28- 1.6410.16 E 00(1/1) 1.6210.21 E 00(1/13

!

; ;

i! Th-228 28 8.0510.80 E-01(l/13 9.0910.91 E-01(l/1)

>
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NE8RA5KA PU9LIC POWFR OISTRICT
,

C OOPER NUCLEAR STATION i

EXPO 5DRE PATpwai - atemonwt i

AIR PARTICULATE & CHARCOAL FILTFDS,

STATIOPt NUM*E8 02 h

| STAftDN 02 - 0.75 Mt. 225 OsG. t ran.
COLL. TIME AP FILTER aP FIL TER MIO-FOUNT CHAOCOAL FILTER| STaPT STOP CROSS SETA CROSS ALPHA TIME t-133OaTE 04TE WOL UME UNITS (PCI/CU. M I (PCI/CU. M 9 OATF TIME (pct /CU. M S '

[

01/02 01/08 8.7tf 03 CU. FT 2.5 +-0.3 E-02 2.2 +-1.5 E-03 01/11 L.T. 4 E-0201/0e 01/15 1.OlF 04 CU. FT 3.9 +-0. 3 E- 02 4.4 +-1 9 E-03 01/19 L.T. 4 E-0701/15 01/22 9.94E 03 CU. FT 34 +-0.4 E-02 4.3 +-1.4 E-03 01/24 L.T. 4. E-0201/22 01/29 1.OR E 04 CU. FT 1.6 +-0. 3 E-02 2.9 +-l.9 E-01 02/01 L.T. 2. E-0201/29 02/09 1.03E 04 Co. FT 2.6 +-0. 3 E- 02 4.3 +-2 0 E-03 02/09 t.T. 4 E-0202/05 02/12 9.73E 03 CU. FY 2.4 +-0.3 E-02 5 2 +-2.2 E-03 02/15 L.T. 4 E-02
!

02/12 02/19 t.Off 64 CU. FT 2.8 +-0.3 E-02 2.3 +-l.5 E-03 02/21 L.T. 4 E-0202/19 02/24 1.03E 04 CU. FT 2.3 +-0.3 E-02 3.0 +-1 7 E-0 3 03/02 L.T. 4 E-02
*

*

02/76 03/05 1. ole 04 Co. FT 2.3 +-0.3 E-02 4.2 +-1 9 F-03 03/08 L.T. 4. E-02 ,

03/05 03/12 9.ptF 03 CU. FT 7.4 +-2 1 E-03 L.T. 2. . E -0 3 03/19 L.T. 4. F-02
!

03/12 03/39 9.62F 03 CU. FT 1.4 +-0.3 E-02 1.4 +-1 2 E-03 03//2 L.T. 4. C-0203/19 03/76 -1.00E 04 CU. FT 2 2 +-0.3 E-02 4.6 +-1.8 E-03 03/30 L.T. 4. E-0203/26 04/02 1.0tf 04 CU. FT I,7 +-0.3 E-02 2.4 +-1 5 E-03 04/05- L.Y. 4 E-02{j 04/02 04/09' t.04E 04 CU. FT 3.8 +-0.3 E-02 4.2 +-1.n F-03 ns/I3 L.T. 3. E-02cn 04/09,04/16 9.82E 03 CU. FT 1.9 +-0.3 E-02 2.0 +-1 3 E-0 3 04/19. L.T. 4 E-02
:

;*

* 04/16 04/23 1.00E 04 C U. F T 2.0 +-0.3 E-02 2.8 +-1.6 E-03 04/26 L.T. 3. E-02 (04/23 04/30 1. ele 04 CU. FT I.3 +-0.2 E-02 L.T. 2. E-05 05/03 L.T. 4 E-02
,

04/10 05/07 1 00E 04 CU. FT 2.0 +-0.3 E-02 3.9 +-l.8 E-03 05/13 L.T. 4 E-02 i05/07 05/I4 1.02E 04 CU. F T 3.4 +-0.2 E-02 L.T. 2. F-03 09/17 L.T. 4 F-02
'

04/14 05/21 9.97E 03 CU. FT S.7 +-2.1 E-03 1.6 +-1.2 E-03 09/24 t.T. 4 E-0205/21 C5/29 1.15F 04 CU. FT t.4 +-0.2 E-02 1.7 +-l.2 F-03 06/02 L.T. 3. E-0205/29 06/04 8.62E 03 CU. FT 1.4 +-0. 3 E-02 2.6 +-1 6 E-03 06/09 L.T. 4 E-02 '
*'

06/04 06/11 I.02E 04 (U. FT 3.5 +-0.3 E-02 2.7 +-1.5 E-03 06/14 L.T. 3. E-02 i06/11 06/18 9.72E 03 CU. FT 1.6 +-0.3 E-02 L.T. 2. F-03 06/22 L.T. 4 E-0206/IS 06/24 9.73E 03 CU. FT 1.8 +-0.3 E-02 1.9 +-1. 3 E -0 3 06/29 L.T. 4 E-02
'

06/25 07/02 1.00E 04 CU. FT 2.6 +-0.3 E-02 3.6 +-1.7 F-05 07/07 L.T. 3. F-0207/02 07/09 1.01E 04 CU. FT 2.4 +-0.3 E-02 4.2 +-l.R E-03 07/12 L.T. 3. E-0207/09 07/16 1.0t f 64 - CU. FT 2.2 +-0.3 E-02 4.4 +-1.9 E-03 07/19 L.T. 2. E-0207/16 07/23 1.00E 04 CU. FT 2.3 +-0.3 E-02 2.3 +-1.6 E-03 07/27 L.T. 4 F-0207/23 07/30 1. ole 04 CU. FT 3.4 +-0.4 E-02 6.3 +-2. 3 F-03 08/02 L.T. 2. E-0207#30 08/06 I.0IE 04 CU. FY 2.4 +-0.3 E-02 2.4 +-1.8 E-03 09/09 L.T. 3. E-0208/06 08/13 1.0tf 04 (U. FY 2.8 +-0.3 E-02 4.7 .-l.* E-03 08/I6 L.T. 3. E-02 '
[

l

' i

r

W

i
< . . .. .. ** *

| C
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NEstA5KA PUBLIC PowFR DISTAICT
i COOPER NUCLFAR STAftDM

I
fMP050RF PATHwAT - AIR 80RME
Att PARTICULATE & CHARCOAL FILTERS

iSTATION NUMBER 03,

STAftDN 0 3 - 2.5 M t. 3 38 nE C. IND. '

t
Cott. TIME A* FILTER AP FILTER Mio-CDUMT CHARCOAL FILTERSTART STOP CROSS SETA CROSS ALPHA TIMF 3-333

-

OATE OATE WOLUnf U4ff5 (PCf/CU. M e (pct /CU. M I DATE Time (PCl/CU. M S
!

.01/02 01/08 8.6 3E 03 CU. FT 2 2 +-0.3 E-02 3. 2 +- 1. 7 E -0 3 01/11 L.T. 4. E-02
!

01/09 01/15 1.03F 04' CU. FT 1.9 +-0.3 E-02 L.T. 3. E-03 03/I9 t.T. 4. E-02 {01/15 61/22 9.96E 03 CU. FT 3 3 +-0 4 E-02 3.6 +-1 7 E -0 4 01/25 L.T. 4. E-0201/72 08/29 9.95E O S CU. FT 3.5 +-0 3 E-02 1.6 +-1.2 E-03 02/01 L.T. 3. E-02 !
4

03/29 02/05 3.02E 94 C U. F Y 2 2 +-0.3 E-O/ 2.9 +- 1. 7 F-0 3 02/09 L.T. 4. F-02
|

02/05 02/12 9.92F 03 CU. FT !.7 +-0.3 E-02 2.8 +-I.8 F-03 02/15 L.T. 4 E-02
!

02/12 02/19 3.0tf 94 CU. FT .2.4 +-0.3 2-02 3.1 *-1.7 E-93 02/23 L.T. 4. E-02
!

02/19 02/26 3. elf 04 CU. FT 23 +-0. 3 E -02 2.6 +-1.6 E-03 03/02 L.T. 4. E-0202/26 03/09 1.Olf 04 CU. FT 2.2 +-0.3 F-02 2.1 +-l.3 F-03 03/08 L.T. 4 E-0203/0% 03/12 3.06E 04 CU. FT 1.4 +-0 2 E-02 L.T. 2. F-03 03/15 L.T. 4 E-02 !

(04/12 03/t* 3.OlF 04 CU. FT 8.8 +-2.2 F-03 1.3 +-1.1 E-03 03/22 L.T. 4. E-02
!

03/19 03/26 1.OOE 04 CU. FT 2.0 +-0.3 E-02 4 1 +-1.a F-03 03/30 L.T. 4 E-02 '03/26 04/02 1.OtF 04 CU. FT 3.6 +-0.3 E-02 2.6 +-1.5 E-03 04/05 t.T. 4. E-02
**

04/02 04/09 1.02E 04 CU. FT 3.9 +-0.3 F-02 3. 7 +- 1. 7 F-0 3 04/13 L.T. 3. E-02hh 04/09 04/16 9.m7E 03 CU. FT 3.6 +-0.3 E-02 2.3 +-1 4 F-03 04/19 L.T. 4 E-0204/16 04/23 f.Otf 44 CU. FT 2.0 +-0.3 E-02 L.T. I. F-03 04/26 L.T. 2. E-02 i

i
04/23 04/39 3.SOE 94 CU. FT 3.4 +-0.3 E-02 t.T. 2. f-03 05/03 L.T. 4. E-0204/30 05/07 1.Off 94 CU. FT 2.2 +-0.3 E-02 1.9 +-1.4 F-03 05/13 L.T. 4. E-0205/07 05/14 1.0tf 64 CU. FT 1.2 +-0.2 E-02 L.T. 2. F-03 05/17 L.T. 4 E-02

'

05/14 05/21 3.0tf 64 CU. FT 9.0 +-2.1 E-03 2.4 +-1.4 F-03 05/74 L.T. 4 E-0205/23 05/29 3.15E 04 CU. FT 1.4 +-0.2 E-02 1.8 +-1.2 F-03 06/07 L.T. 3. F-02. 05/29 06/04 e.65F 03 CU. FT 1.3 +-0.3 E-02 2.3 +-1.5 F-03 06/09 L.T. 4. E-02
l

06/04 06/13 1. ORE 04 CU. FT 1.3 +-0.2 E-02 2.4 +-1.4 E-03 06/14 L.T. 3. E-0204/11 06/18 3.Stf 64 CU. FT' l.3 +-0.2 F-02 2.1 +-1.5 F-03 06/22
-

L.T. 4 E-0206/38 06/25 3.00E 04 CU. FT 3.3 +-0.3 E-02 2.8 +-1.6 E-05 06/29 L.T. 4 E-02
1

j 04/25 07/62 3.02E 04 CU. FT 2.4 +-0.3 E-02 2 2 +-1.4 F-03 OT/07 L.1. 3. E-0207/02 07/69 1.00E 04 (U. FT 1.4 +-0. 3 E- 02 2.6 +-1.5 E-03 07/12 L.T. 3. E-021 07/09 07/I6 1.00E 04 CU. FT 1.7 +-0.3 E-02 2.6 +-t.5 E-03 07/19 t.T. 3. E-02
i 07/16 07/23 3.00E 04 CU. FT 3.2 +-0.2 E-02 2.3 +-l.6 E-05 07/27 L.T. 4. E-02
'

07/23 07/30 1.0tf 64 CU. FY 2.2.+-0.3 E-02 4. 7 +-2.0 E-0 4 08/02 L.T. 2. E-0207/30 08/06 1. DOE S4 CU. FT t.6 +-0.3 E-02 L.T. 2. E-03 08/09 L.T. 3. E-0208/06 08/13 1.Off 04 (p. FY 2.0 +-0.3 E-02 2.9 .-l.% F-03 08/tt L.T. 3. E-02

6

.
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NER*ASKA PURLIC POWFR 085TRICT
COOPER ffUCL E AR STATIf>d
EXPO 5URE PATHWAT - AIRADONE
AIR PARTICULATE & CHARCPAL FltTFRS

STATION MtJMPfR 03
STATION 03 - 2.5 MI. 338 DFC, INO.

Cott. TIMF AP FILTER AP FitTFR M I D-C DetN T CHkRCOAL FILTFR
START STOP

. CROSS SETA CROSS ALPHA TIME I-133
OATE DATE . VOLUME UdlTS IPCf/CU. M'l IPCI/CU. M i DATE TIPE IPCI/CU. M i

08/13 08/20 1. ORE 04 ' CU. FT 2.2 +-0.3 E-02 L.T. 2. E-03 08/25 L.T. 4 E-02
08/20 08/27 1.0lf 04 CD. FT 1.6 +-0.3 E-02 1.6 +-l.2 E-03 09/30 L.T.- 3. F-02
09/27 09/04 1.15E 04 CU. FT 3 2 +-0.3 E-02 3.5 +-1.7 F-03 09/09 L.T. 3. E-02
OT/04 09/10 S.67E 03 CU. F1 2.2 +-0 3 E-02- 2.4 +-1.7 E-03 09/14 1.T. 4 F-02
09/10 09/17 1.0ff 04 - C U. FT

- 09/17 09/24 1.0lf 04 CU. FT ~ 2.0
+-0.3 E-02 2.2 +-l.9 E-01 09/20 t.T. 2. E-02

).6 +-0.3 E-02 2.3 +-1.3 F-03 09/29 t.T. 3. E-02
09/24 10/01 1.00F 04 CU. FY 2.2 +-0.3 E-02 2.8 +-1 6 E-03 10/05 L.T. 4 E-02
10/01 10/OR 1.cif 04 -CU. FT 2.1 +-0. 3 E-02 2.7 +-1.6 F-03 10/12 L.T. 4. E-02

- 10/08 10/15 1.00F 04 CD. FT .2.3 +-0.3 E-02 4.1 +-1.9 E-04 10/19 -L.T. 1 E-02
10/15 10/27 *.77E 03 CU. FT 2.3 +-0.3 F-02 2. 7 + - 1.M F-03 10/26 L.f. 4. E-02

>. 10/22 lb/2e 1.00F 04 (U. FT -3.1 +-0.3 E-02 9.9 +-2.R r-03 11/01 L.T. 3. E-02
' [] 10/?* 18/05 1.Off-04 CU. FT 3.2 +-0.4 E-02 3.7 +-1.8 r-03 11/OR t.T. 3. E-02

e

31/05 II/13 1.15E 04 (U. FT 3.I +-0 3 E-02 3.7 +-1.6 F-03 11/17 L.T. 3. E-02
il/13 11/19 5.44F 0 3 . CU. FT 2.8 +-0.4 E-02 3.4 +-l.8 F-03 11/24 t.T. 3. F-02

. If '89 l'4/26 1. ole 04 CU. FT 2. 3 +-0. 3 E -02 ' 2.2 +-l.4 F-03 11/30 L.T. 3. F-02
41/26 12/03 1.0lf 04 CU. FT 2.0 +-0 3 E-02 L.T. 2. E-03 I2/07 L.T. 3. E-02
12/03 12/10. 1.01E 04 CU. FY 2.5 +-0.3 E-02 3.2 +-1.6 E-03 12/*. L.T. 3. E-02
17/10 12/17 1.OlF 04 CU. FT- 3.7 +-0.4 E-02 32 +-1.8 F-03 12/i' L.T. 2. E-02
14/17 12/24- 1.01E 04 CU. F T ' ~ 4.5 +-0. 4 E-02 8.2 +-2.4 E-03 01/03 L.T. 9 E-02
12/24 12/31 3.01E 04 CU. FT- 3.1 +-0.3 E-02 31 +-l.5 E-03 01/06 L.T. 34 E-02

. - _ --- - .-_-
- - -
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NF5RA$KA PUPLIC POWER Ot5TRICY
CDOPER NUCLFAR STATION
EXPOSURE PATHWAY - AIR 8ORNE
LIR PARTICULATE & CHARCO4L FILTERS

STATION NUMPFR 04
77ATION 04 - 3.0 MI. 43 DEC. IND.

COLL. TIMF AP FILTER AP FILTFR MIF-COUNT CHARCOAL FIList
STARY STOP CROS5 SETA GROSS ALPHA TIMF t-131
DATE DAT2 VOLUME UNITS (PCI/CU. M i (PCI/CU. M i ntTE TIRF IPCI/CU. M i

01/02 01/08 6.38E 03 CU. FT 36 +-0.4 E-02 29 +-l . 7 F -0 3 01/11 L.T. 4 E-02
01/08 01/19 1.0tE C4 CU. FT 3.9 +-0.3 F-02 L.T. 1. F-03 01/19 L.T. 4. E-02
01/35 08/22 9.9sE 03 CU. FY 3 8 +-0.4 E-02 3.3 +-I.6 E-03 01/25 L.T. 4. F-02
01/22 OI/29 1.02E 04 CU. FT 3.7 +-0.3 E-02 L.T. 1. E-03 92/0I L.T. 2. E-02
01/29 02/05 9.92F #3 CU. FT 2.8 +-0.3 E-02 3.I +-1.9 E-01 02/09 L.T. 4. E-02
02/05 02/12 9.97E f3 CU. FF 2.3 +-0.3 F-02 5.5 +-2.2 E-03 02/15 L.T. 4. E-02 .

02/12 02/:9 1.1t f 04 CU. FT 2.7 +-0.3 E-02 2.3 +-1.5 F-03 02/21 L.T. 4. E-02
07/19 02/26 1.Off 04 CU. FY 2.2 +-0.3 E-02 2.9 +-1.7 E-01 03/02 L.T. 4 E-02
'J2/26 03/05 1.olf 04 CU. FY 2.7 +-0.3 F-02 2.7 +-1.9 E-03 03/08 L.T. 4. F-02
03/05 03/92 1.00E 04 CU. FT 1.3 ~+-0.2 E-02 L.T. 2. F-03 01/15 L.T. 4. E-02
03/I2 03/89 1.0lf 04 CU. ST 8.9 +-2. 2 E- 03 2.6 +-1.4 E-03 0*/22 L.T. 4. E-02
03/19 03/26 1.00F 04 Co. FY 2.3 +-0.3 E-02 5.4 +-2.0 F-03 03/30 L.T. 4. E-02
03/26 04/02 1.CIE 04 CU. FY 1.8 +-0.3 E-04 1.8 +-3.3 F-03 04/05 L.T. 4 E-02
04/02 04/09 1.02E 04 CU. FT 2.3 +-0.3 E-02 5.7 +-2.1 E-03 04/13 L.T. 3. E-02

** 04/09 04/16 9.86E 03 CU. FT 3.9 +-0.3 E-02 1 7 +-l .2 E-0 3 04/19 L.T. 4. E-02

E$ 04/16 04/23 1.01E 04 CU. FY 2.3 +-0.3 E-02 1.6 +-1.3 E-03 04/26 t.T. 2. E-02
04/23 04/10 1.00F 04 CU. FT 3.2 +-0.2 E-02 L.T. 2. F-03 05/03 L.T. 4. E-02
04/10 05/07 3. ole 04 CU. FY 2.0 +-0.3 E-02 2.2 +-J.5 E-01 05/13 L.T. 4. E-02
05/07 05/14 3. ole 04 CU. FT 1.1 +-0 2 E-02 L.T. 2. E-03 05/17 L.T. 4. E-02
05/14 05/21 1. ORE 04 CU. FT 9.5 +-2.2 E-03 1.3 +-1.1 E-0) 05/24 t.Y. 4. F-02
05/21 05/29 1.ISE 04 CU. FT 3.1 *-0.2 E-02 1.6 +-1.2 F-03 06/02 k.T. 3. E-02
05/29 06/04 8.65E OS CU. FT 1.3 *-0.3 E-02 2.6 +-1.6 E-05 06/09 L.T. 4. E-02
06/04 06/11 1.01E 04 CU. FT 3.3 +-0.2 E-02 1.5 +-l.2 E-03 06/14 L.T. 3. E-02
06/11 06/I8 1.03F 04 CU. FT I.I +-0.2 E-02 L.T. 2. E-03 05/22 t.T. 3. F-02
06/10 06/29 9.84E 03 CU. FT t.) +-0.3 E-02 2.3 +-1.5 E-03 06/29 L.T. 4 F-02
06/25 07/02 1.01E 04 CU. FT 2.3 +-0.3 E-02 2.4 +-l.5 F-03 07/07 L.T. 3. F-02
07/02 07/09 I.Olf 64 (U. FT I.6 +-0. 3 E - 02 1.1 +-l.5 F-03 07/12 L.T. 3. F-02
07/0" 07/16 1.00F 04 CU. FT 1.3 +-0.3 E-02 2.0 +-l.4 F-03 07/19 L.T. 3. E-02
07/1 07/23 3. ole 04 CU. FT 1.5 +-0.3 F-02 L.T. 2. E-03 07/27 L.T. 4. F-02
07/23 07/30 5.0!F 04 Cu. ff 1.8 +-0.3 E-02 1.9 +-1.5 F-01 08/02 L.T. 2. E-02
07/10 08/06 9.97E 0; CU. (f 1.8 +-0. 3 F -02 3.6 +-2. 0 E -0 3 08/09 t.T. 3. F-02
08/06 08/13 f.0ff 04 (U. FT 2. 3 +-0. 3 F- 02 3.9 +-1.7 E-03 08/16 L.T. 3. E-02

, , .. .. .. .
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NESSA$KA PUBLIC'POWF# DISTRICT $
COOS ER NUCL EAR STATION
EXPOSURE PATHwAT - AIR 60RNE
AIR PARTICULA'E & CHAPCOAL FILTfR5

STATIDM NUMBER 04
STATION 04 - 3.0 MI. 43 DEG. IMO.

Cott. TIME AP FILTER. AP FILTER MID-CDUNT CHARCOAL FILTERSTART' STOP CROSS BFTA CROS5 ALPHA TIMF 1-133
-

|.DATE 04TE WOL UME UNITS (PCI/CU. M i (PCI/CU. M i DATE TIME. (pct /CU. M i f1

04/I3 09/20- 1.0IE 04 ' CU. F T 2.5 +-0.3 E-02 L.T.- 2. E-03 08/7% t.T. 4 E-0208/20 08/27 .l.0ff 64 CU. FT '2.2 +-0.3 E-02 2.1 +-1.3 E-03 '08/10 ' L.T. 3. E-02 *
09/28 09/04 9.94E 03 - CU. FT 3.3 +-0.4 E-02. 3.4 +-t.9 E-05 0*/09 L.T. 4. F-0209/04 09/10 9.64E 03 CU. FT 2.7.+-0.4 E-02 2.4 +-0.4 E-03 09/l4 L.T. 4. E-02-

,

09/10 09/17 1.01E 04 CU. FT 2.3 +-0.3 E-02 2.4 +-1.5 E-03 09/20 L.T. 2. E-02
;

09/17 09/24 .1.etE 04 CU. FT "2.0 +-0 3 E-02 5.0 +-1.9 F-01 09/29 L.T. 3. E-02 |09/24 30/01 3.00E:04 CU. FY 2.6 +-0.3 E-02 1 8 +-1.4 E-03 10/05 L.T. 4. E-02.10/01 10/00 1.0tf 64 CU. FT 2.4 +-0.3 E-02 2.9 +-1.6 F-03 10/12 L.T. 4 E-02-
i

* 10/05 10/15 1.00f 04 ' - CU. F T . 3.3 +-0.3 E-02 9 6 +-2.7 E-03 20/19 ' ' t.T. 3 . '- E-0210/15 10/22: 3.00E.04~ Cal. FT '2.5 5-0.3 E-02 2.1'+-1.3 F-03- 10/26. L.T. 4. E-02-d

10/22 10/29: -1.0ff 04 CU.'FT- 4 2 +-0.4 E-02 2. 2 +- 0. 4 E-02 11/01 L.T.' 3. E-0210/29 11/05 1.0ff 64 CU. FT- 4.0 +-0.4 E-02 3.7 +-1.8 E-03 11/08 t.Y. 3. E-02
.

"
3 >- ' tt/05 11/11 1.tSE 04 CU. F T. 3 2 +-0.3 E-02' 2.5 +-1.3 E-03 11/17 L.T. 3., E-02'- [[ 31/13 11/19 8.58E 03 CU. FT 6.3 +-2.3 E-02 11.5 +-1.3 E-07 11/24 t.T. 3.- E-02

'

11/19 11/26 ' t .00E 04 - CU. FT .2.2 +-0.3 E-02- 2.6 +-I.5 E-03 II/30 L.T. 3.- E-02-11/26 12/03 1.0f f 04 ' CU. FT .l.7 +-0.3 E-02 L.T. 2. E-03 12/07 . L.T. 3. E-0212/03 12/10 1. ORE 04 CU. FT 2.0 +-0.3 E-02 L.T. 1. E-03 12/13 L.T. 3. E-0212/10 12/17 1.0lf 64 CU. FT 3.8 +-0.4'E-02. 2.9 +-1.7 E-03 12/22 L.Y. 2. 'E-0212/17 12/24 1. ORE 04 'CU. FT 4.9 +-0.4 E-02' 2.5 +-2.5 E-03 0t/03 L.T. 5. E-02
:

12/24 12/31 3.0tE 04 :CU. FT. 3.7 +-0.3 E-02 3.4 +-l.6 E-03 01/06 L.T. 3. E-02 $
<

I

I !
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INEERA5KA PUBL IC POWE R DISTRICT i
COOPER NUCLEAR STATION
E XPO5URE PATHWAT - AIR 80RNE
AIR PARTICULATE & CHARCOAL FILTERS

STATION Mun0ER ' 05 I

STATION 05 - 3.5 MI. 102 DEG. INO.
COLL. TIME AP FILTER AP FIL TER MID-COUNT CHARCOAL FILTER

.

.

t
2 START STSP CROSS SETA CROS$ ALPHA TIME l-133DATE DATE WDI.UnE UNITS (PCl/CU. M l. IPCI/CU. MI DATE TIME IPC1/CD. M I

01/02 01/08 S.38E 03 CU. FT 2 4.+-0.4 E-02 2 3 +-l.6 E-03 01/11 L.T. 3. E-02 I

i*

01/08 01/15 3.04E 04 CU. FT 3.7 +-0.3 E-02 2.4 +-1.5 F-03 01/l* L.T. 3. E-02- !01/15 01/22 9.95F's3 CU. FT 3 2 *-0.3 E-02 3.3 +-1.6 E-03. 01/25 L.T.- 3. F-02 f01/22 01/29 1.02E 04- CU. FT 1 3.+-0.2 E-02 1 1.+-1.1 F-03 02/01 L.T.. 2. E-0201/29 c2/05 9.95E 03 CU. FT 2.0-+-0.3 E-02 3.1 +-1.8 E-03 02/09 L.T. 3. F-0202/05 02/12 ' 9. 8 3E 0 3 'CU. FT. 1.9 +-0.3 E-02 4.1 +-2 0 E-03 02/15 L.T.' 3.- E-02.62/12 02/19 .I. elf 64 CU. FT 2.8 +-0.3 E-02 2.4 +-1 5 F-03 02/21 L.T. 3. F-02 g
'02/19 02/26 f1.Olf 04 CU. FT 3.9'+-0 3 E-02 2. 7 +-1. 7 E-0 3 03/02 L.T. 3. E-02

f

,

;

02/26 03/o5. 1.0 f f - 04 CU. FT 2.4 +-0.3 E-02 2.3 +-1.4 E-03 03/08 L.T.'.2. E-0203/05 03/12~ 1.00E 04 CU. FT 3.4 +-C.2 E-02 1.9 +-1.5 E-03 03/15- L.T. 3. L-02
.'I

ri 01/12 03/19 5. ole A4 (U. FT 3.2 +-0.2 E-02 3.5 +-1 2 E-03 03/22 L.T. 3. E-02
!

03/19 03/26 1.00E 04 CU. FT 2.1 +-0.3 E-02 ~ 2.4 +-1.4.E-03 03/30- L.T. 3. E-02 !01/26 04/02 1.01E 04 CU. FY 1.5 +-0. 2 E-02 L.T. 1. E-05 04/05 L.T. 3.. E-G2
,

- ** . : 04/92 04/09 1.02E 04..CU. FT 't.7 +-0.3 E-02 4.8 +-1.9 E-03 04/13 L.T. 2.' E-02 - !. E$ 04/09 04/56 9.83E 03 CU. FT 2.1 +-0.3 E-02 2.4 +-1.4 E-01 04/19 t .T . - 3. E-0204/16 04/23 1.02E.04- CU. FT l.3 +-0.3 E-02 1.4'+-1.2 E-05 04/26 L.T.: 2.' E-02'04/2' 04/30 1.00f 94~CU. FT 3.3.*-0.2 E-62' 2.9 +-1.s E-03 05/03 L.T. 3. E-0204/ve 05/07 1.01E 64' CU. FT 1.9 +-0.3 E-02L 2.7 +-1.6 E-03 05/13 L.T. 3. 'E-02
.

04/07'05/14 1.00E 84 . CU. FT 3.4 +-0.2 E-02 L.T.' 2. E-03 05/17 L.T. 2. E-02 ' f'05/14 05/21 1. elf 64 (U. F T : 9.1 : +- 2 1 E-03' l.1 +-1.1 E-05 05/24 L.T. 3. .E-0205/21 05/29 1.15E 04 Cu. . F T 3.2'+-0 2 E-02. L.T. 1. .E-03 06/02 .L.T. 2. E-02
,05/29 04/86 0.65E 03 :CD.'FT 1.6:.-0.3 E-02 .2.s'+-1.6 E-03 06/09 L.T. 3. E-02 tr&/04 06/11 1.Olf 64 Co. FT. 1.5 +-0. 3 F- 02 1.6 +-l.2 E-03 06/14 t.T. .l. F-0204/11 04/18_ l.02f 64 CU. . F T ' l.2.+-0.2 E-02 .t.T. 2. .E-03 06/22.. L.T. 2. F-0204/10 06/25 ;9.86E 03 'CU.~FT'. 1.1 +-C.2 E-02 . l.5 +- 1.3 E -0 3 C6/29 L.T. 3. E-0206/25 07/02 1.81E OS CU.-FT "2.6 +-0.3 E-02 2.4 +-1.5 F-03 07/07 L.T.. 2. E-0207/02 07/09 3. ele 64- CU.'FT 1.9 +-0.3 E-02' .2.6.+-1.4 E-03 07/12 L.T. 2. E-0207/09 07/16 't.00E 04 (H. FT Lt.7 +-0.3 E-02-' 2.1 +-1.4 E-03 07/19 L.T. 2. E-02

-

07/16 07/23 ~3.Off 04 CU. FT 2.0 +-0.3 E-02 2.3 +-l.6 E-03 07/27 .t.T. 3. E-0207/23 07/30 1.Olf 64 CU. FT- 2.6 +-0.3 E-02 ..4.5.+-2.0 E-03 OP/02 L.T. 2. . E-02 ~
4

07/30 08/06 1.01E 64 'CU. F*- 1.9 +-0.3 E-02' L.T. 2. E-03 'CP/09 t.T. ~ 2. E-02 |
-

, 08/06 08/13-- 1.0ff-04- CU. FT :1.1 *-0. 3 E -02 - '2.9 +-1.5 F-03 08/16 L.T. 3.. E-02 '!1

i

[

f
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NESP AS.( A PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSUR0 PATHWAY - AIRBORNE
AIR PAR 11CULATE & CHAPCOAL FILTERS

STATION NUMRFR 05
STATION 05 - 3.5 MI. 102 0FC. IND.

COLL. TIME ~ AP F IL TE R AP FILTFR MID-rOUNT CHARCOAL FILTFR
START STOP C2055 SETA . CROSS ALPHA TIPE I-131
OAYE DATE VOL UME UNITS (PCI/CU. M i (PCI/CU. M i CATF TIME IPCI/CU. M i

08/13 08/20 1.0ff 04 CU. FT 2.4 +-0 3 E-02 L.T. 2. E-03 08/25 L.T. 3. E-02
08/20 04/27 1. ORE 04 CU. FY 2.2 +-0.3 E-02 '2.7 +-1.5 E-03 OP/30 L.T. .2. E-02
Os/27 09/04 1.15E 04 CU. FT 3.3 +-0.3 E-02 1.7 +-1.4 F-05 09/09 L.T. 3.' E-02
09/04 09/10 8.66E 03 ' CU. F T 2.6 +-0.4 E-02 L.T. 2. r-03 09/14 L.T. 3. E-02
09/10 09/17 1.Off 64 CU. F T 2.6 +-0.3 E-02 3.7 +-l.4 F-03 09/20 L.T. 2. E-02
.09/37 09/24 1.0!F 04 CU. FT 2.1 +-0.3 E-02 2.9 +-1.5 F-03 09/29 L.T. 2. E-02
09/24 10/01' l.00E 04 CU. FT 2.6 +-0.3 E-02 1.6 +-1.4 E-03 10/05 L.T. 3. E-02
10/01 10/08 1. ORE 04 CU. FT 2.6 *-0.3 E-02 2.4 +-1.5 E-03 10/12 L.T. 3. -E-02
10/08 10/15 1.01E 04 (U. FT 2.7-+-0.3 E-02- 6 6 +-2.2 F-03 10/19 L.7 2. E-02
10/15 10/22 1.00E 04 CU. FT 2.5 +-0. 3 E-02 2.0 +-I.3 E-03 10/26 L.T. 3. E-02

[[ -10/22 10/29 1.OlF 04 (U. FT 3.6 +-0.4 T-02 1.5 +-0 3 F-02 11/01 L.T. 2. E-02
ca 10/29 11/05 1. ORE 04 .CU. FT 3.5 *-0.4 F-02 4.2 +-1.* E-03 11/08 L.T. - 3. E-02

II/05 11/13 1.15E 04 (p. FT 3.1 +-0.3 E-02 3.5 +-l.6 E-03 11/17 L.T. 2. E-02
11/13 II/19 8.65E 03 CU. FY 2.9 +-0.4 E-02 3.2 *-1.7 E-03 11/24 L.T. 3. E-02
11/19 !!/26 1.0lf 64 CU. FT 2.5 +-0.3 E-02 3.2 +-l.6 E-03 11/10 L.T. 3. F-02
11/26 12/03 1.01E 04 CU. FY 2.1 +-0.3 E-02 L.T. 2. F-03 12/07 L.T. 2. E-02
12/03 12/10 1.0IE 04 CU. FT '2.6 +-0.3 E-02 3.4 +-1.7 E-03 12/83 L.T. 2. F-02
12/10 12/37 1 0ff 64 CU. FT 4.2 +-0.4 E-02 3.2 +-1.s E-03 12/22 t.T. 2. E-02
12/17 12/24 1.01E 04 CU. FT 5.5 +-0.4 E-02 1.0 +-0.3 F-02 01/03 L.T. 3. E-02
12/24 12/31 1.Off 64 CU. FT 3.5 +-0.3 E-02 3 5 +-1.6 E-03 01/06 L.T. 3. E-02

_ . , , .
. . . . . . . ' ' *' - ' - '' ' ' - - - - - ' - ' '
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hE8AA5KA Punt!C POWER DISTRICT
COOPER NUCLEAR STAY 10N
EXPO 5URE PATHWAT - AIRBORNE
AIR PARTICUL ATE & CHARCOAL FIL TEPs

i

I
STATION NUM8ER 06

STATION 06 - 3.0 MI. J65 OEC. INO.
COLL. TIME AP FILTER AP FILTER M10-r00NT CHARCOAL FILTERSTART STOP CROSS BETA CROSS ALPHA ilhE l-131OATE 0 ATE VOLUME UNITS IPC1/CU. M 3 frC1/CU. M i 0 ATE TIME IPCipCU. M 3

j

01/02 01/0C 8.37E 03 CU. FT 2.9 +-0.4 E-02 2.5 *-l.6 F-03 01/12 L.T. 5. E-0201/08 01/15 1.03E 04 CU. FT 3.9 +-0.3 E-02 1.9 +-1.4 F-03 01/20 L.T. 4. E-4201/15 01/22 9.95E 03' CU. FT 3 7 +-0.4 E-02 2.8 +-l.5 E-03 01/26 L.T. 4. E-02
{01/22 Ol/29 f I.Olf 64 'CU. FT 3.7 +-0.3 E-02 1.6 +-1.2 E-03 02/01 L.T. 4. E-02

i

( 01/29 02/05 9.97E 03 CU. .FT _ 2.6 +-0. 3 E- 02 2.3 +-1.7 E-03 02/09 L.T. 5. E-0202/05 02/12 9.19E 03 CU. FT 1.9 +-0 3 E-02. 3.1 +-1.8 E-03 02/16 L.f. 4. E-02
>-

| 02/12 02/19 1.0RE 041 CU. FT 2.5 +-0.3 E-02 1.8 +-l.4 E-03 02/21 L.Y. 3. E-02 .

02/19 07/26' I.00E 04 :CU. FT 2.6 +-0.3 E-02 4.1 +-1.9 E-01 03/02 L.T. 3. E-0202/26 03/05 3. elf 04 CU.'FT 2.6 +-0.3 E-02 3.4 +-1.6 F-03 03/09 t.T. 4. E-02
03/05 03/12 1.00E 04 CU. FT 1.7 +-0.3 E-02 L.T. 2. E-03 03/15 L.T. 3. E-0203/12 03/19 1.0lf Oe CU. FT 1.3 +-0 2 E-02 2.1 +-l . 3 E -0 3 03/22 L.T. 4. E-02- 03/19 03/26 9.*9E 03 -CU. FT 24 +-0.3 E-02 3.3 +-1.6 E-03 03/30 L.T. 5. E-02

[[ e3/24 04/02 1.0lf 04 CU. FT 3.6 *-0.3 E-02 2.7 +-1.5 E-03 04/06 L.T. 4 E-02'Jh 04/02 04/09 1.02E 04 CU. FY 2 0 +-0.3 E-02 4.5 +-1.9 E-03 04/13 L.T. 2. E-02
04/n9 04/16 9.43E 03 CU. FT 1.9 +-0.3 E-02 1 5 +-1.2 E-03 04/19 t . T. 3. E-0204/16 04/23 1 01E 04 CU. FT 1.8 +-0.3 E-02 2.! ~+-l.4 E-03 06/27 t.T. 4 E-0204/23 04/30 9.90E 03 CU. FT 't.2 +-0 2 E-02 L.T. 2. E-03 05/03 .L.T. 3. E-0204/30 05/07 1. ORE 04 CU. FT 1.7 +-0.3 E-02 2.9 +-l.6 E-03 09/13 L.T. 3. E-02

- 05/07 05/14 1.00E 04 CD. FT -3.2 +-0 2 E-02 L.T. 2.. F-03 05/17 L.T. 4 E-0205/14 05/21 9.4&E 03. CU. FT 't.1 *-0.2 E-02 1.7 +-1.3 E-0! 09/24: L.T. 3. E-0205/23 05/29 1.15E 04 .CU. F7 11 +-0 2 F-02 1.8 +-I.2 F-03 06/03 L.T. 3. E-0205/29 06/04 S.65E 03. C U. ' F T !.! +-0 3 E-02 1.7 '.-l.4 E-03 06/09 L.T. 3. E-02
04/04 06/11 1.Olf 04 CU. FY 1.1 +-0.2 E-02 los +-l.3 F-03 06/14 t.7. 2. E-0206/11 06/18 1.02E 04 CU. FT 3.1 +-0 2 E-02 24 +-1.6 E-03 06/22 L.T. 3. E-0206/38 06/25 9.tef 03 CU. FT 3.1 +-0 2 E-02 2.0 6-3.4 E-03 06/29 t.T. 3. _E-0206/25 07/02 1.0ff 04 CU. FT 2.2 +-0.3 E-02 3.2 +-1.6 E-03 07/07 t.T. 2. E-02
07/02 07/09 1 01E 04 CU. FY 2.1 +-0.3 E-02 4.4 *-l.3 F-03 07/12 L.T. 2. E-0207/09 07/16 1.00E 04 CU. FT 3.7 +-0.3 E-02 2.9 +-1.6 E-03 07/19 L.T. 4. E-0207/16 07/23 1. elf 64 CU. FT 3.7 +-0.3 E-02 L.T. 2. E-03 07/27 t.T.' 5. E-02-07/23 07/30 1. ole 04 CU. FT 3.9 +-0.3 E-02 2.7 +-1.7 E-05 08/02 L.T. 4. E-0207/30 08/06 1.00E 04 CU. FY 1.7 *-0.3 E-02 3.1 +-I.9 E-03 08/09 L.T. 4. E-02
-Oa/06 08/13- 3.0lf 04 CU. FT 2.2 +-0.3 F-02 '4.0-+-l.7 E-09 08/16 L.T. 3. E-02

'' '
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NESPATFA Pb* TIC POWF4 DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAT - AIRBORNE
AIR PARTICULATE & CHARCOAL FILTEPS

STATION NUMRf4 06
STATION 06 - 3.0 MI. 165 DEC. INO.

C OL L . TIME AP FILTER AP FILTFR MIO-CDUNT CHARCOAL FILTER
START STOP CROSS SETA CROSS ALPHA TIME I-133
OAYE DATE . VOL UME UNITS (PCI/CU. M I (PCI/CU. M i DATE TIPE IPCI/CU. M 3

08/13 08/20 1. ole 04 - CU. FT 1.9 +-0.3 E-02. 3.4 +-I.9 E-03 08/24 L.T.- 5. E-02
08/20 08/27 1.0tE 04 CU. FT 1.9 +-0. 3 E -02 1.3 +-1.1 E-03 08/31 L.T.. 3. E-02
08/27 09/04 1.15E 04' CU. FT 3.0.+-0.3 E-02 2.7 +-3.6 E-03 09/09 L.T.. 3. E-02
09/04 09/10 8.69E 03 'CU. FT 2.2 +-0.3 E-02 2.6 +-1.8 E-03 09/14 L.T. 5. 'E-02
09/80 09/17 1.00E 04. CU. FT--3.8 +-0.3 E-02 3.7 +-I.R F-03 09/20 L.T. 4 F-02
09/37 09/24 1.ORF 04' CU. FT 3.4 *-0.2 E-02 3.5 +-1.6 E-03 09/29 L.T. 5. E-02
09/24 30/01 1.00F 04 CU. FT 1.9 +-0.3 E-02. 1 8 +-1.4 E-03 30/05 L.T.. 3. E-02
10/01 to/OR I.OtF 04 CU.-FT 2.0 +-0.3 E-02 2.1 +-I.5 E-03 10/12 L.T. 3. E-02
10/n8 10/15 3.0tE 04 CU. FT 2.2 +-0.3 E-02 4.3 ++1.9 E-03 10/19 L.T. 5. E-02** 30/15'50/22 9.98F 03 CU. FT 2.5 +-0.3 E-02 3.1 +-1.6 F-03 '30/26 L.T. 3. E-02

$$ 30/22 30/29 3.0tf 04 CU. FT 2.8 +-0.3 E-02' 9.0.+-2.7 E-03 11/01 L.1 3. 'E-02
10/29 11/05 - 3.0tF 04. CU. FT 4.2 +-0.4 E-02 4 2 +-1.9 f-03 II/09 L.T. 3. E-02
13/05 II/33 1.15 E ' 0 4 ' -CU. FT 3.1 +-0.3 E-02 .2.6 +-1.4 E-03 11/20 L.T.. 4. E-02

,

'

13/13 II/19 8.65E 03 CU. FT 2.9 +-0.4 E-02 2.6'+-I.6 E-03 11/29 L.T. 3. E-02
'11/19 31/26 1.0lf 64 CU. FT 2.3 +-0.3 E-02, 3.2 +-1.6 E-03 II/30 L.T. 3. E-02 |

. II/26 12/03 3.clf 64 CU. FT 1.9 +-0.3 E-02' L.T. 2. F-03 12/07 L.T. 3. F-02 I
12/03-12/30 1.0tf 64 CU. FT 2.6 +-0.3 E-02 1.9 +-1.8 F-03 32/83 L.T. 3. E-02
12/10 12/17 -1.ett 64' CU. F T . 4.2 +-0.4 E-02:-
12/97 32/24 1. elf 04 CU. FT -4.5 +-0.4 E-02 .

3.2 +-I.8 E-03 .12/22 L.T.L5. E-02.
7.7 +-2.4 E-05 01/03 L.T. 6. F-02

~t2/24 12/31 1.0tf 64 CU. FT 3.0 +-0 3 f-02 3.0 +-1.5 E-03 '01/06 L.T. 3. E-02

i
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NFBRASEA PUBLIC POWER OISTRICT
C OOP E R NUCLEAR STATION
E XP05tfRE P A THWAT - AIRBORNE
AIR PARTICULATE & CHARCOAL FIL TFRS

STATION NUM8E8 07
STATIDr 07 - 2.9 MI. 2,30 OEG. IND.

COLL. TIMF AP FILTER AP FILTER M I O-( OUN T CHARLJAL FILTER

START STOP ~C8055 SETA CROSS ALPHA TIMF I-131

OATE 04TE VOLUME UNITS iPCI/CU. R I (PCl/CU. M I OATF TIME IPCI/CU. M I 4

1

01/02 01/08 4.66E 03 CU. FT 33 +-0 4 E-02 2. P. +-I.6 E-03 01/12 L.T. 5. E-02
|

01/08 01/15 1.02E 04- CU. FT 1.8 +-0.3 E-02 25 +-l.9 F-03 01/20 L.T. 4. E-02

01/15 01/22 9.95E 03 CU. FT 3.1 +-0.3 E-02 2.0 -1. 3 E-0 3 01/26 L.T. 4. F-02

' 01/22 01/29 1.01E 04 CU. FT 1.5 +-0.3 E-02 1 8 +-1.3 F-03 02/01 L.T. 4. E-02

01/29 02/05 1.02E 04 CU. FT 2.0 +-0.3 E-02 3.5 +-1.9 E-05 02/09 L.T. 5. E-02

02/05 C2/12- 1.Olf 64 CU. FY 2.0 +-0.3 E-02 5.8 +-2.2 E-03 02/16 L.T. 4. E-02

02/12 02/19 9.81E 03 CU. FT 2.7 +-0.3 E-02 4.3 +-l.* E-03 02/21 L.T. 3. E-02

02/19 02/26 1.03E 04 (U. FT 2.7 +-0 3 E-02 4.0 *-1.8 F-03 03/02 L.T. 2. E-02

02/26 03/05 9.98E 03 CU. FT 1.9 +-0. 3 E-02 3.4 +-1.6 E-01 03/09 L.T. 4. E-02

01/05 03/12 9.94F 0 3 -' CU. FT !.6 +-0.3 E-02 L.T. 2. E-03 03/15 t.7 3. F-02

ba 05/32 03/19 -0.0lf 64 CU..FT 3.4 +-0.3 E-02 1.5 +-l.2 F-03 09/22 L.T. 4. E-02

** 03/19 01/26 1.00F 04 CU. FT 2.1 +-0.3 E-02 2.8 +-1.9 E-03 03/10 t.T. 5. E-02

U 03/26 04/02 1.Olf 04 CU. FT 3.6 +-0.3 E-02 21 ++1.4 E-03 04/06 L.T. 4. E-02

- 04/02 04/09 1.04F 04 CU. FT 1.8 *-0.3 E-02. 3.3 +-1.6 F-03 04/13 L.T. 2. E-02

-' 04/09 04/16 9.95E 03 CU. FT 2.1 +-0 3 E-02 39 +-1 7 E-03 04/19 L.Y. 3. E-02

. 04/16 04/23 1.00E 04 CU FT 9.7 *-2 2 E-03 L.T. 1. F-03 C4/2' L.T. 4. E-02

. 04/23 04/10 9.94E 03 CU. FT 1.2-+-0 2 E-02 3.6 +-l.9 E-03 05/05 L.T. 3. E-02

04/30'05/07 1.02E 04 CU. FT !.9 +-0 3 E-02 1.9 +-l.4 E-03 09/13 L.T. 3. E-07

05/07 05/14 1.03E 04 CU. FT tol +-0 2 E-02 L.T. 2. r-01 09/11 L.T. 4 E-02

05/l' 05/21 9.97E 01 CU. FY 8.4'+-2.3 E-03 2.5 +-I.4 F-03 05/24 t.T. 2. E-02

05/21 05/29 1.15E 04 CU. FT 1.2 +-0.2 E-02 1.6 +-I.2 F-03 06/03 L.T. 3 F-02

. 05/29 06/04 8.64E 03 C U. FT- 1.4 +-0 3 E-02 2.1 +-1.5 E-03 06/09 L.T. 3. E-02

06/04 06/11 1.02E 04 CU. FY . l .3 +-0 2 E-02 ~1.9 +-l.3 E-05 06/14 L.T. 2. E-02

06/11 06/18 9.74E'03 CU. FT 8.2 +-2.2 E-03 L.T. 2. E-03 06/22 L.T. 4. E-02

06/10 06/25 1.04E 04 CU. FY I.3 +-0.2 E-02 2.0 +-l.4 E-03 06/29 L.T. 3. E-02

06/25 07/02. 1.Olf 64 CU. FY 2.0 +-0.3 E-02 34 +-l.7 F-03 07/07 t.T. 2. F-02

07/02 07/n9 1. ORE 04 -CU. FY 1.4 +-0 2 E-02 3.2 +-l.6 E-03 07/I2 L.T. 2. E-02

07/09 07/16 l. ORE 04 CU. FT 1.2 +-0 2 E-02 3 6 +-l.7 F-03 07/19 L.T. .4 E-02

07/16 07/23 1.00E 04f CU. FT 1.0 +-0.2 E-02 L.T. 2. F-03 07/2F L.T. 5. E-02

07/23 07/30 1.Off 04 CU. FY 2 +-0 3 E-02 4 2 +-1.9 E-03 08/02 L.T. 4. E-02

07/30 08/06 1.0lf 04 CU. FT I, +-0.3 E-02 L.T. 2. F-03 08/09 L.T. 4. F-02

08/06 08/13 1.01E 04 CU. FT !.h s-0 3 E-02 '2.6 +-1.4 E-03 0e/16 L.T. 3. E-02

.
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NEBRASKA PUMLIC POWFR OISTRICT
COOPER NUCL E AR STATION
EXPOSURE PATHWAT - AfRRORNE
AIR PARTICULATE & CHAFCOAL FILTEPS

STATION NUMPfB 07
STATION 07 - 2.5 MI. 230 DFG. INDe

C OL L . TIME AP FILTER AP FILTFR HID-COUNT CHARC0AL FILTER
START STOP CROSS SETA 'LR055 ALPHA TIMF. 1-131

OATE DATE VOLUME UNITS '(PCI/CU. M i (PCI/CU. M i GATE TIME (PCf/CU. M 9

08/13 08/20 .l.00E 04 (U. FT 1.7 +-0.3 E-02 2.0 +-1.6 F-03 08/24 L.T. 5. E-02
08/20 08/27 1.0lf 64 CU. FT 1.6 +-0.3 E-02 2.7 +-1.5 E-03 OP/38 L.T. 3. E-02
04/27 09/04- 1 14E 04 CU. FY 2.6 +-0.3 E-02 3.6 +-I.7 F-03 09/09 L.T. 3. F-02
09/04 09/10. S.72E 03 CU. FT 3.9 +-0 3 E-02 3.2 +-1.9 E-03 09/14 L.T. 5. E-02
09/10 09/17 1 0ff 64 CU. FY 2.0 +-0.3 E-02 3.4 +-1.7 E-01 09/20 L.T. 4. E-02
09/87 09/24 .t.0tF 04 CU. FT 1 3 +-0.2 E-02 2.6 +-1.4 F-03 09/29 L.T. 5. E-02
09/24 10/05 f.02E 04 CU. FT 1.7 +-0.3 E-02 3.0 +-1.7 E-03 10/05 L.T. 3. E-02
10/01 10/08 9.84E 03 CU. FY 1.9 +-0.3 E-02 t.T. 2. E-03 10/12 L.T. 3. E-c2
10/00 10/15 1.03E 04 CU. FT 2.6 +-0.3 E-02 6.9 +-2.3 E-03 10/19 L.T. 4 E-02,,

10/15 10/22 9.R3E.03 CU. FT 2.2*+-0.3 E-02 1.8 +-1.3 E-03 10/26 L.T. 3. E-02p.

%a 10/72 30/29 1.03E 04 CU. FY 3.6 +-0.4 E-02 1 8 +-0.4 F-02 11/01 L.T. 3.- E-02
IS/29 31/05 9.93F 03 CU. FT- 2.6 +-0.3 E-02 3.4 +-l.8 E-03 13/09 L.T. 3. E-02
!!/05 31/19 't.1TE 04 .. CU. FT 3.3 +-0 3 E-02 2.9 +-1.4 F-03 11/20 L.T. 4. E-02
11/13 11/19 4.45E 03 CU. FT 2.5 +-0.3 E-02 3.3 +-1.8 E-03 II/25' L.T. 3. E-02
11/19 11/26 1.03E 04 CU. FT 2.4 +-0.3 E-02 4.3 +-1.P F-03 11/30 L.T. 3. F-02
11/26 12/03 1.0IE 04 CU. FT 2.0 *-0.3 E-02 L.T. 2. E-03 12/07 L.T. 3. E-02
12/03 12/10 1.0ff 64 CU. FY 2 5 +-0.3 E-02 2.6 +-1.5 F-03 12/13 L.T. 3. E-02
12/10 12/17 1.00E 04 'CU. FT 3.9 +-0.4 E-02 3.4 +-l.8 E-03 12/22 L.T. 5. E-02
:12/I? 12/24 1.01E 04 CU. FT 4.7 +-0.4 E-02 '7.6 +-2.3 E-03 01/03 L.T. 6. E-02
12/24 12/31 1,,0lf 04 CU. FT 3.9 +-0.4 E-0! 31 +-1.5 E-03 01/06 8..T. 3. E-02

.
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MEBRASEA PURLIC POWER DISTRICT - !
COOPER NUCLEAR STATION i

EXPOSURE PATHWAT - AIRBORNE i
hit PARTICULATE & CHARCOAL FILTERS {

iSTAIION NUMBER 68
. STATION OS - 2.5 MI. 260 DEC. Iko. ;

Cott. TIME - >
3

AP FILTERSTART .5 TOP AP. FILTER MID-COUNY CHARC3AL FILTER I
.

'
, CaO55 OE14 CR055 ALPHA TIMF- I-131 . (D6TE DATE VOL UME UNITS iPCI/CU. M I (PCI/CU. M i DATE TIMF iPCI/CU. R I

i
*

01/02 01/08 4.46E 03 CU. FT -2.9 +-0.4 E-02 1.7 +-1.4 E-02 01/12 L.T. 5. ~E-02 !
01/0s 01/15 , t .02E 04 . CU. FT 1.* +-0.3 E-02 1.9 +-1.4 E-03 01/20 L.T. 4.

~ E-02

-

01/15 01/22. 9.89E 03 - CU. FT- 3.4 +-0.4 E-02 3.6 +-l.7 E-03 01/26 L.T. 4.
E-02 '

01/22 01/29 1.0tF 04 CU. FT 3.6 +-0.3 E-02 1.5 +-1.2 E-01 02/01 L.T. 4 .E-02

,

*01/29 02/05 3.02E 04 CU. FY 2.8 *-0.1 E-02 2.4 +-1. 7 E-0 3 02/09 L.T. 5. E-02
'

02/04 02/12 1.0ff 64 CU. - FT : 1.7 +-0.3 E-02: 3.2-+-1.8 E-03 02/16 L L.T. 4 E-0202/12'02/19- 9.SOE 03 -CU. FT. 2.9 +-0.3 E-02 3.0 +-1.7 E-03 02/21 L.T. 3. E-0202/19 02/26 1.02E 04 CU. FT '2.8 +-0.3 E-02 4.0 +-1 8 E-03 03/02 L.T. 3. E-02
4

02/26 03/05 "1.01E 04- CU. FT 2.6 +-0.3 E-02 2.4 +-1 4 F-03 03/09 .L.T. 4.- 'E-02 i01/05 03/12 9497E 01~ CU. FT 1.5,+-0.3 E-02 L.T. 2. E-03 03/15 L.T. 3. E-02. 03/12 03/19 - I. ole 04 CU. FT 1 1.+-0.2 E-02 2.1 +-1.3 E-03 03/22 L.T. 4. E-02-
**

03/19 03/26- 1.02E 04 CU. " F T.- 2.4 +-0 3 E-02 3.5 +-1.6 E-03 03/30 L.T. 5. E-02' $$ 03/26 04/02 9.94E 03.-CU..FT, 1.6 +-0.3 E-02 L.T. L 1. E-03 .04/06 L.T. 4.. E-02
.

-04/02 04/09' t.02E'04 .CU."FT 2.2 +-0.3 E-02 3.2 +-1.6 E-03- 04/13 L.T. 2. E-0204/09 04/16 9.99E 01 CU. FT 2.0 +-0.3 E-02 4.1 +-3 8.E-03 04/19 L.T. .3. E-02 I
04/16 04/23 9.97E'03-LCU. FT 2.0 + v.3 E-02 3.4 +-1.7 E-03 04/27 L.T. 4 .E-02 '04/23 04/30 9.99E 03- CU.L FT' t.4.+-0.2 E-02- '2.4 +-l.7 E-03 05/03- t.T. 3. E-02.04/10 05/07' Is03E 04 CU.'FT 1.9 +-0.3 E-02 2a9.*-1.6 F-03 05/13 L . T . - 3. E-0205/07 05/14 -1.02E 04 (U. " FT 3.2 +-0 2 E-02 - L.T. 2.. E-03- 05/17 L.T. '4. E-02.05/14 05/23 1. elf 04 CU. FT .t.1 +-0.2 E-02 3.6 +-1.2 E-03 05/24- L.T. 2. E-02 |- 05/23 05/29 1.14E 04 CU. F T - ' t.3 +-0 2 E-02 1.7 +-1. 2 E-03 06/03' t.T. 3. E-0205/29 06/04- 8.48E 03 ~ C U. F T 1.5'+-0.3 E-02 1.9 +-1 4'E-03 06/09 t.T. 3. E 92

i
.04/04 06/12 1.02E 04 CU.:FT .t.1 +-0.2 E-02' l.4 +-1.2 F-03

*'

-06/11-04/18 9.94E 03 :CU. FY 1.2 +-0.2 E-02f - L.T. ~2. E-03 ~
06/14 L.T. F-02

~*
..

06/22 t.T.. 4. E-0206/10 86/25 1.00E 04. CU. FT -1.2 +-0 2 E-02 L.T. 1. E-03 06/29- L.T. 3. E-0206/25 07/02 I. elf 04 ?CU. FT 2.3 +-0.3 E-02 3.4 +-1.7 E-03 07/07 L.T. 2. E-02 !

,

a 07/02'07/09 1 01E 04 CU. FT--2.0 +-0.3 E-02 3.6 +-1.6 E-03 07/12 L.T. 2. .E-0207/09 07/16 1.02E 04 CU. FT- 1.8 +-0.3 E-02 2.7 +-1.5 E-03 07/19 L.T. '4 E-0207/16 07/23 9.86E 03 -CU. FT 1.6 +-0.3 E-02 't.e +-1.5 E-03- 07/27 L.T. 5. LE-02107/23 07/30. l.005 64 'CU. FT 't.7 +-0.3 E-02 2.4 +-1.7 E-01 08/02 L.T. 4. E-02
i '07/30 08/06 1. ORE 04 CU. ' F T 3.8 +-0.3 E-02 2.2 +-1.8 E-03 08/09 L .T. ' 4 E-02 i04/06'08/13 J.Olf 64 CU. FT 2.1 +-0.3 E-02 2.3 +-1.4 E-03 08/16 L.T. 3. 'E-02

'
a

.'.

'
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NF8RA5KA PUBLIC PowE8 DI51RffT
C OOP E R NUCLFAR STATION
EXP05Uaf PATHWAV - AIR 808HF
AIR PARTICULATE & CHARCO4L FILTERT i

STATION NUMREP 09
STATION 08 - 2.5 MI. 260 DEC. IND. '

COLL. TIME AP FILTER AP FILTER MID-COUNT CHAPCOAL FILTFR *

START STOP CROSS SETA CROSS ALPHA TIME f 1-l=1
:DATE DATE V0t uME UNITS IPCI/CU. M S IPCI/CU. M I DAIE TIME iPCit g. M i !

l08/13 08/20 1.00E 04 CU. FT 2.5 +-0.3 E - 02 L.T. 2. E-03 08/24 L.T. 5. E-0208/20 08/27 1.0ff 04 CU. F1 2.0 +-0 3 E-02' l.9 +- 1. 3 E - 0 3 On/31 L.T. 3. E-0208/27 09/04 1.16E 04 CU. FT 3.1 +-0 3 E-02 2.9 +-1.6 E-03 09/09 L.T. 3. E-0209/04'09/10 8.68E 03 CU. FT '2.1 +-0 3 E-02- 3.2 +-1.9 E-03 09/14 L.T. 5. E-0209/10 09/17 1. ORE 04 CU. FT 2.4 +-0.3'E-0? 2.4 +-1 5 F-03 0*/20 L.T. 4 E-02
09/17 09/24- 3.00E 04 CU. FT 1.8 +-0.3 E-02 2.3 +-1.4 E-01 09/29 L.T. 5. E-0209/24 10/01 3.0IE 04 CU. FT 1.8 +-0 3 E-02 2.6 +-1.6 E-03 10/05 L.T. . 3. E-02

.10/03 10/08 9.94E 03 CU. FT 2.2 +-0.3 E-02 2.0 +-1.5 E-03 10/12 L.T. 3. E-02 !10/08 10/15 1.03E 04 CU. FY 2.7 +-0 3 E-02 4.4 +-1.9 E-03 10/19 L.T. 4. E-02 -)10/95 10/22' 9.8tf 03 CD. FY 2.2 +-0.3 E-02 2.3 *-1.4 E-03 10/26 L.T. 3. E-02 !10/22 10/29 3.nlE 04 (U. FY 3.4 +-0.4 E-02 9.6,+-2.7 E-03 11/01 L.T. 3. E-02 {
,,

>. 10/29 11/05 I.02E 04 CU. FT 3.5 *-0.4 E-02 6.4 +-2.2 E-03 11/09 L.T. 3. E-02
,wo 11/05 11/13- 1.17E 04 CU. FT 3.1 +-0 3 E-02 3.9 +-1.6 E-03 II/20 L.T. 4 E-02 !11/11 11/19 8 65E 03 CU. FT 2.8 +-0.4 E-02 4.1 +-1.9 E-03 11/25 L.T. 3. E-02 !

11/19 !!/26 I. ORE 04 (U. FT 2.5 +-0 3 E-02 3.5 +-l.7 E-03 11/30 L.T. 3. E-02 I
11/26 12/03 1.01E 04 CU. FT .2.0 +-0.3 E-02 L.T. 2. E-03 12/07 L.T. 3. E-02 $12/03 12/10 9.92E 03 CU. FY 2.9 +-0 3 E-02 2.6 +-1.5 E-03 12/13 L.T. 3. E-0212/30 12/17 1.02E 04- CU. FT 4.3 +-0.4 E-02. 3 0 +-l .7 E-0 3 12/22 t.T. 5. E-0212/17.12/24 9.88E 03 CU. FT 5.6 +-0.4 E-02 7.7 +-2.4 E-03 01/03 L.T. 6. E-02
12/24 12/31' 1.03E 04 CU. FT 3.8 +-0.3 E-02 3.3 +-1.5 F-03 01/06 L.T. 3. E-02

!

;

!

.

#W

!
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!NEBRASKA PUALIC POWER OISTRICT
[COOPER NUCLEAR STATION E

EXPOSURE PATHWAT - AIRenRNE
AIR. PARTICULATE & CHARCOAL FILffRS

f
iSTATION NUFtER 09
;STATION 09 - 7.25 Mt.#335 OEC. IMO. !
!CCtt. TIME AP FITTER AP FILTER M10-(DUNT CHARCOAL FILTER !START .570P CROSS BETA CROSS ALPHA TIME- 't-131DATE DATF 'vetunE UNIT 5 (PCf/CU. M S IPCI/CU. M S DATE T IP.E ' IPCI/CU. n I f

*

01/02 01/06 S.64E 03 CU. FT 2.4 +-0 3 E-02 2.3 +-1.5 E-03 01/12 L.T. 5. E-0201/08 01/15 1.02E 04 CU. FT 1.5 +-0 2 E-02 1.T. 1. .E-03 01/20 t.T. 4. E-0201/15 01/22 9.97E 03 CU. FT 2 5 +-0.3 E-02 3.3 +-1.6 E-05 01/26 L.T. 4. E-02
;

S1/22'01/29 1.Off 94 CU. FT 1.3 +-0.2 E-02 1.9 +-l.3 E-03 02/01 L.T. 4 E-02 f

"

01/29 02/05 1.02E 04 CU. FT -2.4 +-0.3 E-02 3.2 +-1.a E-03 02/09. L.T. 5. E-0202/05 02/12 1.0ff 64 CU. FT 1.0 +-0 3 E-02 4.3 +-2.0 E-03 02/16 t.T. 4 E-02 I02/12 02/19 1.00E 04 CU. FT 2.6 +-0.3 E-02 2.3 +-1.5 E-03 02/21 t.T. 3. E-02 }02/19 07/26 1.OIE 04 CU. FT 2.3 +-0.3 E-02 5.8 +-2.1 E-03 03/02 L.T. 3. E-0207/26 03/n4 1.03E 04 CU. FT 2.0,+-0.3 E-02 3.2 +-1.6 E-03 04/09 L.T. +. E-0203/05 03/12 1.01E 04 CU. FT 1.3 +-0.2 E-02 L.T. 2. E-03 03/15 L.T. 3. E-02
,

ha 03/12 03/19- 9.9tF 03 CU. F T - 1.1 *-0.2.f-02- 2.0 +-1.3 E-03 03/22 L.T.. 4. E-02 ?
"3

03/19 03/26 1.02F 04 CU. FT 1.9 +-0.3 E-02' l.3 +-1.1 E-03 03/30 t.T.' 5. E-02C3
03/26 04/02 1.02E 04 CU.'FT 3.5 +-0 2 E-02 1.6 +-1.3 E-03' 04/06' t.Y. 4 E-0204/02.04/09 9.92E 03 'CU. FT 1.8 +-0.3 E-02 3.3 +-1.7 E-03 04/13 - L .T. 2. E-0204/09 04/16 1. ORE 04 CU. FT- 1.7 *-0.3 E-02 2.3 +-1.4 E-03 04/19 t.T. 3. E-0204/16 04/23 9.97E 03 'CU.'FT 2.0 +-0.3 E-02 1.5 +-l.3 E-03 04/27 L.T. 4 E-02 '

04/23 04/30 1.00E'04 CU. FT -l.2 +-0.2 E-02 L.T. 2. E-03 05/03 L.T. 3. E-02 !04/30 05/07 1. ole 04 CU.'FT -2.0 +-0.3 E-02 3.9 +-1.R E-03 05/13 L.T. 3.. E-02 !05/07 05/14 1.02E 04 CU. FT. 1.3 +-0.2 E-02 2.6 +-1.8 E-03 05/17 .t.T. 4 E-02 i05/14'05/21 '9.90E OS 'CU. FT 9.5 +-2.2 E-03 1.8 +-1. 3 E -0 3 05/24 L.T. 2 .. E-02 !05/21 05/21 1.15E 04?.CU. FT' l.1 +-0.2 E-02 L.T., l. _E-03 06/03 L.T. 3. E-0205/29 06/04 4.65E 03 CU. FT 1.6 +-0.3 E-02 L.T. 1. E-03 06/05 L.T. 3. E-02
,

'
06/04 06/11 -1.OOE 04 CU. FT 1.2 +-0.2 E-02 2.3 +-1.4 E-03 '06/14 t.T. 2. E-0204/11 06/10 1. ORE 04 (U..FT 9 2 +-2.2 E-03 L . T. . 2. E-03 06/22 L.T. 3. E-02

,

04/13 06/29 1.00E 04 CU. FT 3.1 *-0.2 E-02 2.5 +-1 5 f-03 06/29' t.T. 3. E-02 i06/25 07/02 1. ORE 04 CU. FT 2.0 +-0.3 E-02 '2.3 +-l.4 F-03 07/07 L.T. 2. E-02 .[07/02 07/09 't.0SE 04 CU. FT 1.8 +-0.3 E-02^ 2.3 +-1.4 E-03 07/12 L.T. 2. E-02
!07/09 07/16- 1.02E 04 CU. FT 3.4 +-0.3 E-02 1.8 +-l.3 E-03 07/19 L.T. 4 E-02 107/16 07/23 9.91E 03 CU. FT- 1.5 +-0.3 E-02 L.T. 2. F-03 07/27 L.T. 5. E-02 }07/23 OT/30 1.0ff 64 CU. FT 2.2 +-0.3 E-02 . 2. 7 +- 1. 7 E -0 3 08/02 L.T. 4 E-0207/30 04/06, 1.01E 04 CU. FT 1.6 +-0 3 E-02 L.T. 2. E-03 08/09 t.1. 4.. E-02 |

n8/06 08/13 1.olf 04 CU.; FT 1 9 +-0.3 E-02 1.6 +-1.2 E-03 08/16 t.T.- 3. E-02
!

i
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NE8RA5KA PUBLIC POWER DISTAICT
COOPER NUCLEAR STATION
EXPO 50RF PATHWAT - AIRRORNE
AIR PARTICULATE & CHARCOAL FILTFPS

STATION NUMBER 09
STATION 09 - 7.25 MI. 335 DEG. IND.

Cott. TIMF AP FILTER AP FILTFP MID-COUNT rvaeCCAt FILTERSTART STOP
. GROSS 8FTA GROS $ ALPHA TIMF I-131

OATE DATE VOLUME UNIT 5 PCI/CU. M 3 iPCI/CU. M i DATE TInf IPCI/CU. n 1

08/13 08/20 1.00E 04 CU. FT 1.8 +-0.3 E-02 L.T. 2. F-03 08/24 L.T. 5. .E-02
04/20 08/27 1.0ff 04 CD. FT I.6 +-0.3 E-02 1.9 +-l.3 F-03 08/31 L.T. 3. E-02
0s/27 09/04 1.15F 04 CU. FT 2.6 +-0.3 E-02 2.5 +-1.5 E-03 09/09 L.T. 3. F-02
09/04 09/10- 8.68E 03 CU. FT 2.0 +-0.3 E-02 2.1 +-1.6 F-03 09/14 L.T. 5. E-02
09/10 09/17 1.0ff 04 CU. FT I.9 +-0.3 E-02 2.6 +-1.6 F-03 09/20 L.T. 4., E-02
09/17 09/24 1.Off 04 CU. FT 3.5 +-0.2 F-02 1 9 +-l.* E-03 09/29 L.T. 5. E-07
09/24'10/01 1 02F 04 .CU. FT 2.7 +-0.3 E-02 2.6 +-l.6 E-03 10/05 L.T. 3. E-02
10/01 10/09 9.90F 03 CU. FT 3.9 +-0.3 E-02 L.T. 2. . F-03 10/12 L.T. 3. E-02
10/09 10/15 't. ole 04 'CU. FT. 2.0 +-0. 3 F -02 S.1 +-1.7 F-03 10/19 L.T. 5. E-02

p. 10/15 10/22 9.9TE 03 CU. FY 2 0 +-0. 3 ' E-02 - 2.9 +-1.5 F-03 '.10/26 L.T. 3. E-02P0 10/P2 10/79 1.02F'04 CU. FT 2.1 +-0. 3 E -02 7.0 +-2.4 F-03 11/01 'L.T. 3. E-02"" 10/29 11/0% l.01E 04 CU. FT 3.7.*-0.3 E-02 3.2 +-l.7 F-03- II/09 L.T. 3. C-02
11/05'11/13 13.16F 04 CU. Fr. 2.6 +-043 E-02 .3 2 +-l.5 E-03 11/20 L.T. 4. E-02
11/13 II/19 8.TSE 03 - CU. FT 2.5 +-0. 3 E- 02 2.8 +-l.6 F-03 11/25 L.T. 3.' E-02
II/19 II/26''9.9tf 03 CU. FT 2.1 +-0.3 E-02 3 . * + - 1. 3 E -0 3 11/30 t.T. 3. C-02
11/26 12/04 1.02F 04 (U. FT 3.7 +-0 3 E-02 L.T. 2. F-03. 12/07 L.T. 3. F-02
12/03 12/10 . 1.Olf 04 .CU. FY 2.2 +-0.3 E-02 .21 +-1.4 T-03 12/13 L.T. ' 3. E-02
12/10 12/17 1.00E 04 'CU. FT. 3. I . +-0. 3 E- 02 L.T. 2. E-03 12/22 L.T. 5. E-0212/17 12/24 : 1. ORE 04 CU. FT 3.5 +-0.4 E-02 5.6 +-2.1 f-03 01/03- L.T. 6. E-02
12/24 12/31 .l.01E'04 'CU. FT 3.0 +-0. 3 E-02 2.0 +-1. 3 E -0 3 . 01/06 t.T. 3. E-02

|
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NE8RASKA PUBLIC POWFR DISTRICT L

COOPFR NUCLLAR STATION
EXPOSURE PATHWAT - Al#80RHF

1- AIR P4RTICULATE & CHARCOAL FILTERS
.

,

' i'57ATIDH NUM9FR to '

STAYl0N 10 - 10.0 Mt. 160 DEC. IND.,

Cott. TIME -AP FILTER AP FILTFP MIO-CDUNY CHARCOAL FILTER
'

START SinP CROS5 BETA CROSS ALPHA TIME l-131
,DATF OAYE VOLUME UNITS IPCl/CO. M I IPCl/CU. M I DATF TIPF IPC1/CU... M i [,

01/02 01/08 9.6SE'03 CU. FT 2.9 +-0.4 E-02 2.1 +-1.5 F-03 01/12 L.T. 3. E-0201/08 01/15 9 93E 03 CU. FT 1.5 +-0. 3 E-02 1.9 +-l.4 F-03 01/20 L.T. 3. E-07
01/95 01/22 al.Olf 04 'CU. FT- 3 5 +-0 4 E-02 4.0 +-1.7 F-01 08/26 L.T. 3. E-02 ' A01/22 01/29 1.e2E 04 CU. FT 3.6 +-0 3.E-02 1.4 +-l.2 F-03 02/01 L.T. 2. E-0208/29 02/05 1.02E 04 ' CU. FT- 2.4 +-0.3 E-02 .l.9 +-1.6 F-03 02/09 L.T. 3. E-0202/05 02/12 1.0ff 04 CU. FT 3.7.+-0.3 E-02 31 +-1.8 F-03 02/16 L.T. 3. E-0702/12 02/19 1.01E 04 CU. FT 2.6 +-0.3 E-02 3.1 +-1.7 F-01 07/21 L.T. 2. E-02
- 02/19 02/26 1 00E 04 CU. FY 2.0 +-0.3 E-02 4.9 +-2.0.f-03 03/02 L.T. 2. E-02 f02/26 03/05 1.00F 04 CU. FT 2.0 +-0.3 F-02 1.6 +-l.2 E-05 03/09 L.T. 3. E-02 |03/04 03/12 9.90F 03 .CU. FT- 1.3 +-0 2 E-02 2.3 +-l.6 E-03 03/15 L.T. 3. E-02 i-01/12 03/19 1. ORE-04 (U.'FT. 1.0 +-0.2 E-02 L.T. 1. f-03 03/22 L.T. 2. E-02 l[] 03/19 03/26- 3.00E 04 CU. FT 2.0 +-0.3 E-02 3.3 +-l.6 E-03 03/30 'L.Y. 3. F-02

h4 01/26 04/02 1.OlF 04 ' C U. FT 't.4 +-0.2 E-02 1.4 +-1 2 F-03 04/06 L.T. 3. E-02-
,

04/07 04/09. 1.03E 04' CU. ' F T 2.5 +-0.3 E-02 3.8 +-1.7 E-03 04/13 L.T. 2. E-02
1

,

04/09 04/16 9.82E 03 CU.~FT |1.8 +-0.3 E-02 f.8 +-1.3 f-03 04/19 L.I. 2. F-02 !04/16 04/23 .l.02E 04''CU. FT 2.0-+-0.3 E-02 L.T. 1. f-03 04/27 L.T. 3. E-02
-

- 04/23 04/30 1.00F 04. CU. FT 1.3 +-0 2 E-02- L.T. 2. E-03 09/03 L.T. 3. E-02
''04/30 05/07 1.ctF 04 'CU. FT' 2.0 +-0.3 E-02 2.6 +-1.6 F-03 05/13 L.T. 3. E-02

05/07 05/14 1.02E 04 .CU. FT 1.3 +-0 2 E-02 L.T. 2. F-03 05/17 L.T. 3.. F-02
05/34 09/21 '9.99E 03' CU..FT 1.0 +-0.2 E-02 2.1 +-1.3 E-03 05/24 L.T. 2. E-02
/ 05/21 05/29 1 14E 04 -CU..FT L.Ta 2. E-03 1.4 +-1.1 F-03 06/03 L.T. 2.- E-02' |
05/29 06/04 8.54E 03 CU. FT 1.2 +-0.3 E-02- 2.3 +-l.5 E-03 .06/09 L.T. 2. E-02 '

06/04 06/11 1 02E 04 CU. FT 1.4.+-0.2 E-02 1.8 +-1 2 E-03 06/14 L.T. 1. E-02
06/11 06/18 . 9.79E'03L-CD. FT- 1.1 +-0.2 E-02 L.T. 2. - f-05 06/22 . 'i . T . 3. E-02
64/98 04/25- 1.03E 04 CU. FT. 1.5 +-0.3 E-02 1.7.+-1.3 E-03 06/29. L.T. 2. E-02

,,
<

06/25 07/02- 1.Olf=04 (U. FT 2.0 +-0.3 E-02 2.7 +-l.5 F-03 07/07 L.T. 2. F-02
07/02 07/09..l.02E 04 CU. FT 21 +-0.3 E-02 3.7~+-1 7 E-03 07/12 L.T. . 2. F-02
-07/09 07/16 1.01E 04 CU.'FT 1.8 +-0.3 E-02 2.4 +-1.5 F-03 07/19 L.T. 2. E-02
07/16 07/23 1. ORE 04 (U. FT . l .6 +-0. 3 E -02 L.T. 2. F-03 0F/27 L.T. 3. E-02
' 07/23 07/30 1.01E 04 CU. FT 2.1 +-0.3 E-02.- 2.1 +-1 5 F-03 08/02 L.T. 2. F-02
07/30 08/06 3.Olf 04 (U. FY 2.0 +-0.3 E-02 31 +-1.9 F-03 08/09 L.T. 2. E-02
08/06 08/13 1. ORE 04 CU. FT 2.3 +-0.3 E-02 3 2 +-1 6 E-03 08/16 L.T. 2a E-02

>
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NESPASKA PURLIC POWER DISTRICT
CDOPER NUCLEAR STATION
EXPOSURE PATHWAT - AIRBOPNE
AIR PARTICULATE & CHARCOAL FILTERS, '

f

STATID.N NUMBEe 10
STATION 10 - 10.0 Mt. 160 OEC. IMO. L

Cott. TIME AP FILTER AP FILTER MID-CDUMT CHARCOAL FILTER i
!

START STOP CROSS BETA CROSS ALPHA TIMF I-1310 ATE DATE WOL UMF UNIYS (PCI/CU. M i IPft/CU. M I DATE TIME IPCl/CU. M I
08/13 08/20 9.90E 03 CU. FT 2.3 +-0.3 E-02 4.1 +-2.0 E -0 3 08/24 L.T. 3. E-0208/20 08/27 1.0lf 64 CU. FT 2.1 +-0.3 E-02 2.9 +-1.5 F-03 Os/31 L.T. 2. E-02i ' 08/27 09/04 1.15F 04 CU. . F T '3.4 +-0.3 E-02 3.7 +-1.7 E-03 09/09 L.T. 2. E-0209/04 09/10 S.51F 03 CU. FT 2.6 +-0.4 E-02 3.2 +-1 9 C-03 09/14 L.T. 3. E-02

i
09/10 09/17 1.0ff 04 CU. FY 2.2 +-0.3 E-02 3.3 +-1. 7 E -0 3 09/20 L.T. 2. E-0209/17 09/24 1.00E 04 CU. FT .l.7 +-0 3 E-02 3.2 +-1.6 F-03 09/29 t.T.- 3. E-02

'

09/74 10/01 -1.01E 04 CU. FT 2.3 +-0.3 E-02 2.6 +-1.6 E-03 10/05 t.T. 2. E-0210/03 10/ch .1.0B E 04 - CU. FT 2.3 +-0.3 E-02 3.1 +-1.7 E-03 10/12 L.T. 2. E-0210/03'10/15 9.99F 0 3 ' CU. FT 1. 9 +-0. 3 E- 02 4.4 +-1.* E-03 10/19 L.T. 3. E-02 )10/15 10/22 9.88E 03 CU. FT 2.5 +-0.3 E-02- 3.3 +-1.6 E-03 10/26 L.T. 3. E-02[] 10/22 10/29 1.03F 04 CU. .FT 2.5 +-0.3 E-02 6.5.+-2.3 F-01 11/01 L.T. 2. E-02 I

<
,

og 10/29 11/05 1.00F 04 (U. FT .3.7 +-0.4.E-02 5.5 +-2.1 F-03 11/09 L.T. 2.- E-02.11/05 11/13, I.16E 04 CU. FT 3.0 *-0.3 E-02' 2.8 +-1.4 F-03 11/20 L.T. 3. E-0211/13 11/19 8.52E 03- CU. FT 2.0 +-0.4 E-02 4.8 +-2 5 E-03- 11/25 L.T. 2. E-0211/19 11/26 1.03E 04 CU.' F T 3.9 +-0.3 E-02 2.2-+-1.4 E-03 11/30 L .T . 2. 'F-02-- 11/26 12/03 1.01E 04 CU. FT 2.0 +-0.3 E-02 L.T. 2.' F-04 12/07 L.T. 3. E-0212/03 12/10 1. ORE 04 'CU. FT. 2.4 +-0.3 E-02 8.6 +-1.3 E-03 12/13 L.T. 2. E-0212/10 12/17 1. ole 04 (U. FT' 3.9 +-0.4'E-02 1.0 +-1.5 F-03 '12/22 L.T. 4. E-02~ i12/17 12/24 9.94F 03 CU. FT. 5.0 +-0.4 E-02 8.0 +-2.4 E-03 01/03 L.T. 4. E-02 I12/24 12/38 1.0ff 64 CU. FT '2.9 +-0.3 E-02 3.3 +-1.5 F-03 01/06 L.T. 2. E-02

i
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Nf8RASKA PU8LIC POWfR DISTRICT !

CUOPER NUCLEAR STATION F

,

i,

E XPO S UR F PATHWAY'- AIRBORNE
!ConPOSITE a!R PARTICULATE FILTfRS
I(PCI/CU..n I

STATIDN NUMBER 02 |'
STATION 02 - 0.75 MI. J75 DEC. IMO. 'L

[

CATE COLLECTE0 01/02-04/02 04/02-07/02 07/02-I0/0! 10/03-17/31
L

'

.

GAMMA SPECTRUN ANALYSI5t t

IOE-7 -S.lS+-1.17E-02 1.18+-0.12E-01 1.lt+-0.13F-OI 8.67+-1.17E-02 l
'

K-40 L.T. 1. E-02 L.T. 2. E-02 L.T. 1. E-02 L.T. 'l. - E-02
'

fMM-54' L.T. 7. E-04 .L.T. 6. E-04 L.T. 5. Ea04 L.T. 6. E-04- CO-SS- L.T. 1. F-03 L.T. 9. E-04' L.T. 7.- E-04 ' t . 'a 9 E-04 ' }FE-59' t.T. 3. E-03 L.T. 3. E-03 t.T. 3. F-03 L.' 3 F-03 t
-Cn-60 L.T. 7. E-04 t.T. 7. E-04 L.T. 5.' E-04 L.T. 9. E-04

I

,

2N-65L L.T. 2.' E-03 t.T. 1. E-03 L.T. 1. E-03 L.T. 1. E-C3 *tR-95 . L.T. 1. E-03 L.T.- 1. E-03 L.T. 8. .E-04 L.T. '9 . E-04e st- t o l t.T. 2. ~E-03 L.T. 2. E-03 L.T. 1. E-03 L.T. 1. E-03 f
-

>= RU-IO6 : L.T. 5. E-03 L.T. 5. E-03 L.T. 4 E-01 L.T. 5 E-034. ; h3 1-131 L.T. 3. E-01 L.T. 1. E-01 L.T. 2. E-01 L.T. 1.- E-01ch CS-134- L.T.. 6. E-04 L.T. '6.. E-04 L.T. 4 F-04 L.T. T. E-04 I

'

C5-337 L.T. 6..-E-04 L.T. ~5. E-04 L.T. 4 F-04 L.T.' 6. E-04*

84-140 L.T. 4 F-02 L.T. 1. E-02 L.T. 3. E-02 L.T.' 2. E-02
'

. - CE-141 L.T. 3.'.E-03 L.T. 3. E-03 L.T. 3. E-03 L.T. 3. E-03
,

- CE-144 t.T. 3. E-03- L.T. 4 E-63 L.T. 3. E-03 L.T. 3. E-03RA-226 L.T. 9. E-03 L.T. 1. E-02 L.T. 8. E-03 L.T. 1. E-02TM-228 L.T. 1. E-03 L.T.. 9 E-04 L.T. ' T. E-04 L.T. 1. E-03'
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NE8RASKA PURLIC POWER Of5TRICT
COOPER NUCLFAR STATION
EXPOSURF PATHWAY - AIRPORetF
COMPOSITF AIR PARflCULATE FILTFRS

(PCI/CU. M i

STATION NUMPER A6
STATION 06 - 3.0 MI. 165 DEC. INO.

DATE CotLECTED 01/02-04/02 04/02-07/02 07/02-10/01 10/01-12/31

CAMMA SPECTRun ANALYSI5s

8E-7 9.00*-l.lSE-02 1.00+-0.13E-01 9.37*-l.08F-02 d.76+-1.83F-02E-40 L.T. 9. . E-0 3 1.42+-0.61(-02 L.T. 9 F-03 L.T. 1. F-02MM-54 L.T. 5. E-04 L.T. 8. F-04 L.T. 5. F-04 L.T. 5. E-04-
(n.50 L.T. 7. E-04 L.T. I. E-03 L.T. 7. F-04 L.T. e. E-04FE-59 L.T.. 2. E-03 L.T. 4. E-04 L.T. 2. F-03 L.T. 2. E-03(0-60 L.T. 6. E-04 L.T. 8. E-04 L.1. 7 E-04 L.T. 6. E-042N-65 L.T. 1. F-03 L.T. 2. E-03 L.T. 1. E-03 L.T. 1. F-03fe-95 L.T. 3. F-03 L.T. 3. E-03 L.T. 9 F-04 L.T. 9 E-O'
'U-103 L.T. 2. F-03 L.T. 2. E-03 L.T. I. F-03 L.T. 1. E-03eU-lO6 L.T. 4. F-03' L.T. 7. F-09 L.T. 4. E-03 L.T. 4 E-036- I-831 L.T.- 3. E-01 L.T. 3. E-05 L.T. 2. F-01 L.T.' l. E-01LJ C 5-134 - L.T. 5. F-04 L.T. 8. E-04 L.T. 5. F-04 L,T. 5. F-04C3
gg_g37 g,,. 5. E-04 L.T. 7. E-04 L.T. 4 F-04 L.T. 4. E-04

lSA-140 L.T. 4 F-02 'L.T. 2. E-02 L.T. 3. F-02 L.T. 2. F-02 |CE-341 L.T. 3. E-03 L.T. 3. E-43 L.T. 2. F-03 L.T. 2. E-03 jCE-144 L.T. 3. F-03 L.T. .3. E-03 L.T. 3 F-03 L.T. 3. E-03 ;RA-226 L.T. S. E-03 L.T. I. E-02 L.T. 8. E-03 L.T. 8. F-03 tTM-228 L.T. 8. E-04 L.T. 1. E-03 L.T. 4. E -04 L.T. 8. E-04
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TABLE J-l

1990 QUARTERLY' REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AMBIENT GAPMA RADIATION: TLD

milllRoent<*en/ Quarter

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD OUARTER FOtiRTH OUARTERNUCLIDE NUMBER 01/03-04/03 04/03-07/03 07/03-10/02 10/02-01/02/91
TLD (Gamma) Ol** 20.2 1 3.1 26.613.3 28.9 i 4.4 29.2 1 2.6

02 14.1 i 0.8 15.410.8 14.6 1 0.9- 16.1 1 0.8
03 16.0 1 0.8 14.2 1 0.6 15.9 + 0.8 15.3 1 0.8
04 15.3 i 1.1 15.8 1 1.0 15.4 1 0.6 16.2 1 0.6
05 16.7 1 1.2 17.0 1 0.6 14.2 i O.8 16.5 1 0.9
06 16.2 1.1.0 15.7 1 1.1 16.9 i 0.5 16.4 1 0.7
07 15.6 1 0.3 16.1 1 0.9 14.8 1 0.9 15.311.5m

C) 08 16.2 1 0.9 16.4 1 0.5 15.2 i 1.0 16.810.9
09 16.3 1 0.4 14.3 1 0.5 14.910.6 15.9 1 0.8
10 13.7 1 0.9 15.3 1 0.6 17.6 i 1.3 15.9 1 1.4
20 14.7 1 0.9 15.7 i 0.8 19.6 1 1.2 16.3 1 1.0
44 16.0 1 0.6 17.8 1 0.5 22.1 1 1.9 19.5 1 1.2
56 15.8 1 0.4 18.6 i 1 5 16.1 1 1.1 18.310.8
58 16.8 i 0.8 16.9 1 0.9 19.3 1 0.9 *

59 15.5 1 0.7 19.7 1"1.2 17.2 1 1.2 18.3 1 1.0
66 15.5 1 1.0 19.4 1 0.7 19.0 i 1.2 19.6 i 1 1
67 15.0 1 0.6 16.210.8 17.2 1 0.9- 20.510.5
71 14.7 1 1.1 19.610.4 *

TLD was lost. 19.3 i 1.5*

**The TLD from Station 01 was in the field from 10/02/90-01/03/91 for the fourth quarter 1990.
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TABLE J-1

1990 QUARTERLY REPORT

NEBRA5FA PUBLIC FOWER DISTitICT

COOPER NtJCLEAR STATION

EAPOSURE PATitwA7 - AMBIENT CAMMA RADI ATION: TLD

mil 11 Roentgen / Quarter

SAMPLE STATION FIRST QUARTER SECOND QdARTER THIRD QUARTER FOUMTil Qt!ARTER

NUCf.iDE NUMBER 01/03-04/03 04/03-07/0 7 07/03-10/02 10/07-01/07/91

TLD (Gassaal 79 14.1 1 1.7 15.7 1 3.7 16.7 1 1.0 18.1 1 2.2

80 15.3 1 0.7 18.9 1 0.9 16.2 1 1.1 24.3 1 1.1

81 15.6 1 0.8 15.8 1 0.5 16.2 1 1.1 17.9 1 0.8

82 16.2 1 0.8 15.7 1 0.5 16.9 1 0.9 18.8 1 1.0

83 17.1 1 1.3 15.6 1 0.8 18.7 1 1.1 18.0 1 0.8

84 16.0 i 0.9 16.5 1 0.8 22.3 1 1.4 18.7 1 1.5

" 85 14.310.8 18.3 1 0.6 16.9 1 0.4 17.6 1 0.8

86 15.5 1 0.7 16.0 1 0.7 16.6 1 1.0 17.4 1 1.1-

87 15.1 1 0.1 15.8 1 0.6 15.6 1 1.6 16.5 1 0.9

88 14.1 1 0.7 15.7 1 0.6 17.4 1 1.5 17.0 1 1.1

89 13.6 1 0.9 16.0 1 0.4 15.9 1 0.5 21.9 1 1.0

90 15.9 1 1.2 16.1 1 C.7 18.8 1 0.3 18.2 1 0.9

91 14.0 1 0.9 16.3 1 0.4 16.310.8 17.6 1 a.4

94 16.0 i 1.0 16.1 1 0.7 17.3 1 1.3 21.2 1 1.0

Average / Quarter 90 days 91 days 91 days 92 days

15.611.52 mH/90 days 16.812. 3 wa/ 91 days 17.412.9 mR/91 days 10.312.9 mR/91 days

0.1710.02 pH/ day 0.1810.03 ss/ day 0.1910.03 en/ day 0.2010.0 3 mH/ day

(13.6-22.21eR/90 days (14.2-26.6pmH/91 days (14.2-28.91=H/91 days ( l's . 3 -29.2 8 mR / 92 day sAverage / Day

Det./ Total 32/32 32/32 31/31 31/31Range

_
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TABLE J-2

1990 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AMBIENT GAMMA RADIATION: T1D

m1111 Roentgen / Quarter

SAMPLE STATION Aver./ Quarter TOTAL mR/ yearMUCLIDE NUMBER
01/03-01/03/91

TLD (Gammal 01 26.713.2 107.0

02 15.1 1 0.9 60.2

03 15.4 1 0.8 61.4

04 15.7 1 0.4 62.7

05 16.1 1 1.3 64.4

06 16.3 1 0.5 65.2
]

07 15.5 1 0.5 61.8
*' 08 15.7 1 0.8 64.6m

09 15.4 1 0.9 61.4

10 15.6 i 1.6 62.5

20 16.6 1 2.1 66,3

44 16.4 1 7.1 75.4

56 17.2 1 1.5 68.8

58 (al 17.7 1 1.4 53.0

59 17.7 1 1.8 70.7

66 18.1 1 1.8 72.5

67 17.2 1 2.4 68.9

71 (b) 17.9 1 2.7 53.6
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TABLE J-2

1990 QUARTERLY REPORT
:

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

' EXPOSJRE PATHWAY '- AMBIENT CAmeA RADIATION: T!D

allklRoentgen/ Quarter

' SAftPLE STAT 10ef Aver./ QuarterNUCLIDE tetNSER TOTAL mR/ year
i

.

. O1/03-0I/07/91
{ TID (camma)' 19 .

16.2 .i 1.7

k
64.6

' SOg 18.7 1 4,1

i
74.7

st.
! 16.4 i 1.1 65.5
|- 82 j

1 16.9 i 1.4
67.5

j -83 17.4 1 1.3i- 69.4
44

t 18.4 1 2.9
!. 73.5~

85x e 16.8 i 1.7
! 67.1

86
; 16.410.8

65.5
37 15.8 i G.6

63.0l *

se
i 16.1 1 1.5

64.2
39

I 16.9 1 3.5 67.4
90 17.3 1 1.5

69.0
i 91

16.1 1 1.5
64.2

94
8 17.1 1 2.4 70.6
j,

17.012.6 Average mR/ Quarter 67.128.9
Aver. t otal snR year. All stationsRange (13.6-29.23

. kange (53.0-107.013

i
|

t

1

4 (al. The TIDs for the fourth quatted stat ion 58 were reported as lost.! (b) The Tths for the third quarter station 71 were repcsted as lost.
<

t
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5. U. S. Environmental Protection Agency; Environmental R adi ation Data,
Report 35, July -- Septaber 1983, Report 39, July Septembc+ 1985;. -

Report 40, October -- December 1984; Report 41, January -- March 1985.'

Report 42, April - June 1985; Report 43, July-September 1985, Report
44-45, October-March 1986; Report 46. April June 1986; Report 47, July..

'

September 1986; Report 48 October December 1986; Report 49, January-
March 1987 Environmental Radiation Facility, Montgomery. Alabama.

6. U. S. Department of Energy; EML 460, October 1, 1986; Environmental
Measurements Laboratory, US Department of Energy, New York, New York
10014

7. U. S. Nuclear Regulatory Commission,1975 Regulatory Guide 4.8, Environ-
mental Technical Specifications for Nuclear Power Plants.
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LAND USE CENSUS
June 28, 1990

0-3 Miles I

'

Cooper Nuclear Station (CNS) Radiological Effluent Technical
Specifications (RETS) require an annual land use census. This
census identifies tns location of the nearest garden that is.

greater than 500 square feet in area and yields edible leafy
*

vegetables,.the location of the nearest milk animal, and the
,

location of the nearest resident in each of the 16
meteorological sectors within 3 miles of CNS.

In accordance with the CNS RETS, a land use census was performed
on June 28, 1990. No changes have occurred in the nearest
resident category since the 1989 land use census. The nearest
resident to CNS is in Sector Q, 0.9 miles from CNS.

~

The number of gardens found in 1990 v3s more than the number
found~1n 1989. Gardens were found in 10 sectors within 3 miles
of CNS in=1989 while gardens were found in 11 sectors within 3
miles of CNS in 1990. Sector N did not contain a garden within 3
miles of CNS in-1989 but did contain a garden in 1990. The
nearest garden to CNS is in Sector Q, 0.9 miles from CNS. |

|

No milk animals (producing-milk for human consumption)-were found )within 3 miles-of CNS in 1990. This was also the case in 1989. 1

'

-.

: -
.

3

L

-

4

a.
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.
Land Use census
June 28, 1990

0-3 Miles
.

*

Sector _ Nearest Resident Nearest Garden Nearest Milk Animal
A 3.0 Miles 5.0 None None
B 2.4 Miles 14.0 2.7 files 13.0 None

r

C None Hone None
D 1.7 Miles 62.0 1.7 Miles 62.0" None
E 1.8 Miles 92.5 1.8 Miles 92.5 None
F 2.0 Miles- 116.0 2.4 Miles 112.0" None
G 2.2 Miles 133.5 3.0 Miles 138.0 None
M None None None

<

J None None None
.

-K None None None
L 1.4 Miles 230.0 1.4 Miles 230.0 None I

M 1.3 Miles 251.0* 1.3 Miles 251.0 None-
N 1.0 Mile 266.5 2.3 Miles 276.0 None
P .1.6' Miles 293.5 1.6 Miles 293.5" None
Q 0.9 Mile 307.0 0.9 Miles 307.0 None
R 1.9 Miles 335.0 1.9 Miles 335.0" None

.

.

I
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IhTERLA& ORATORY COMPARISON PROGRAM
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1990

.

*

A Summary of the Results of the Analyses by Teledyne isotopes of the EPA
Cross Check Samples

Compared with the Known Activity as reported by the Environmental Monitoring
Systems Laboratory, Las Vegas, Nevada

.

All results which exceed three sigma deviation frem the known are appended
with a note giving the possible cause of the deviation and corrective action
t aken.,

;

.

9

9
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US EPA INTERLABORATORY CSMPARISON PROGRAM 1990
;

l

(ENVIRONMENTAL)

Collection .

TeledyneDate Media Nuclide EPA Result (a) Isotopes Result (b)

10/31/89 lab Perf. Gr Alpha 49.00 i 12.00 42.33 i 5.77
.

Water Ra-226 8.40 i 1.30 9.20 0.46Sample A Ra 228 4.10 1 0.60 4.00 1 0.50
Sample B Gr Beta 32.00 i 5.00 30.33 i 0.58Sr 89 15.00 t 5.00 15.00 1 3.46Sr90 7.00 i 1.50 7.00 1 0.00Cs 134 5.00 i 5.00 5.33 1.15Cs-137 5.00 t 5.00 7.00 i C.00

11/10/89 Water Ra-226 8.70 i 1.30 8.47 t 0.49Ra-228 8.57 * 1.40 8.57 i 1.46

01/12/90 Water Sr89 25.00 1 5.00 24.00 i 1.73Sr90 20.00 t 1.50 19.67 t 2.52

01/26/90 Water Gr Alpha 12.0 1 5.0 10.00 i 1.73Gr Beta 12.0 i 5.0 12.33 i 1.53
'

02/09/90 Water Co-60 15.00 i 5.00 15.00 t 3.46 '.Zn 65 139.00 i 14.00 131.33 t 9.07RulO6 139.00 x 14.00 113.67 1 4.04 (c)Cs134 18.00 1 5.00 15.33 1 2.3 iCs-137 18.00 i 5.00 19.33 t 3.21Ba 133 74.00 1 7.00 66.00 i 3.46

02/23/90 Water H-3 4976.00 1 498.00 4900.00 i 100.00

03/09/90 Water Ra 226 4.9 i 0.7 4.73 t 0.47
Ra 228 12.7 i 1.9 13.00 i 1.00

03/30/90 Air Filter Gr-Alpha 5.0 t 5.0 6.33 1 0.58Gr Beta 31.0 i 5.0 31.67 i 0.58Sr 90 10.0 1 1.5 9.33 0.58
Ca-137 10.0 t 5.0 10.67 t 1.15

04/17/90 Water Gr-Alpha 90.0 i 23.0 79.33 t 2.89(lab Perf) Ra 228 5.0 1 0.8 5.67 i 0,15
Sample A Ra 228 10.2 i 1.5 9.37 i 1.44Sample B Gr Beta 52.0 t 5.0 53.33 i 1.53

Sr89 10.0 i 5.0 10.67 i 1.15Sr 90 10.0 i 1.5 9.67 i 0.58 -

Cs 134 15.0 * 5.0 12.67 i 1.53
Cs-137 15.0 1 5.0 16.33 i 1. I 5

,

Footnotes at end of table.

|
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US EPA INTERLABORATORY COMPARISON PROGRAM 1990 (Cont.)

(ENVIRONMENTAL)
'

Collection TeledyneDate Media Nuclide EPA Result (a) Isotopes Result (b)v

04/27/90 Milk Sr 89 23.0 i 5.0 24.67 i 1,53
Sr 90 23.0 i 5.0 24.00 * 0.00I131 99.0 i 10.0 89.67 * 3.21Cs 137 24.0 1 5.0 27.33 i 2.52K 1550.0 1 78.0 1483.33 1 75.06

05/04/90 Water Sr 89 7.0 t 5.0 6.67 1 0.58Sr-90 7.0 i 5.0 6.67 i 0.58

05/11/90 Water Gr Alpha 22.0 t 6.0 16,00 i 1.00
Gr-Beta 15.0 i 5.0 17.00 i 1.00

06/08/90 Water Co 60 24.0 t 5.0 25.33 t 2.52Zn 65 148.0 i 15.0 148.67 1 3.06Ru 106 210.0 i. 21.0 196.00 i 20.66Cs 134 24.0 * 5.0 23.67 i 2.89Cs 137 25.0 * 5.0 24.67 1 2,08
Ba 133 99.0 t 10.0 C3.00 i 6.08

,

06/'12/90 Water HS 2933.0 t 358.0 2900 * 100.00
;

07/13/90 Water Ra 226 12.1 i 1.8 11.37 i 0.60
Ra 228 5.1 i 1.3 4.20 i 0.75

08/10/90 Water I-131 39.0 6.0 36.00 1. 3.00

08/31/90 Water Gr Alpha 10.0 t 5.0 16.00 1.00 (d1Gr Beta 62.0 i 5.0 63.33 i 1,53
Sr 90 20.0 i 5.0 18.00 i 1.00
Cs-137 20.0 i 5.0 18.33 i 3.21

09/14/90 Water Sr 89 10.0 i 5.0 8.67 0.58Sr 90 9.0 * 5.0 9.0 i 1.00

09/21/00 Water Gr Alpha 10.0 1 5.0 11.00 i 1.00
Gr Beta 10.0 * 5,0 11.00 i 1.00

-,

,

Footnotes at end of table.
.
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US EPA INITJtIABORATORY COMPARISON PROGRAM 1990 (Cont.)

(ENVIRONMENTAL)
.

Collection TeledymeDate Media Nuclide EPA Result (a) Isotopes Result (b)
.

09/28/90 Milk Sr 89 16.0 i 5.0 9.0 i 2.65 (d)Sr 90 20.0 i 5.0 15.33 i 0.581 131 58.0 i 6.0 54.67 i 1,53
Cs 137 20.0 1 5.0 23.00 i 1,73
K 1700.0 i 85.0 1710.00 i 65.51

10/15/90 Water Co-60 20.0 1 5.0 21.00 1 1.00Zn 65 115.0 i 12.0 115.00 i 11.53Ru 106 151.0 * 10.0 142.00 * 8.66
Cs 134 12.0 i 5.0 11,00 * 0.00
Cs 137 12.0 i 5.0 16.33 i 2.52
Ba 133 110.0 i 11.0 94.67 i 5.13 (d)

10/19/90 "Ater H3 7203.0 i 720.0 7133.33 1 251.66

11/09/90 Water Ra 226 7.4 i 1.1 7.2.7 i 0.38
Ra 228 7.7 i 1.9 7.57 i 0.32

.

Footnotes: :

(a) EPA Results Expected laboratory precision (1 sigma). Units are pCl/ liter for water, and
milk except K is in mg/ liter. Units are total pCl for air particulate filters.

(b) Teledyne Results Average i one sigma. Units are pct / liter for water and milk except K is
in mg/ liter. Units art total pCl for air particulate filters.

(c) No apparent cause for the low results were found. 3ree aliquots of the sample were
counted on three separate detectors. De results of aH three were similar. De cahbration
curve at is good (0.997). Ruthenium 106 will be obtained from the EPA to further
investigate the matter and future mixed gamma in water EPA Intercomparisons will be
monitored to identify continuing trends.

(d) An investigation is being conducted and the results will be available shortly.

.

1
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APPENDIX C

STATISTICAL NOTES

1. Each activity is reported in one of two forms:,

x 2 s or
'
'

<L,

where

x = value of measurement;

s = counting error at the 95%
confidence level (2 sigma error);

L = detection limit based on 4.66 sigma error
for counter background

2. All activities are corrected to collection time except for gross alpha
and gross beta.

3. Computation of means:

(a) In any statistical table, the values are entered as

I2s
:

or <L

: where

7 = sample mean = E x ;
n

n = number of data points averaged;

I = average of the 2 sigma counting errors = r s
n

(b) For gross beta-and gross alpha results in air particulates, averaging

includes values which are less than the lower limits of detection.

The detection limit is used as the sample activity in these cases.

(c) In.all cases, if all values in an averaging group are below detec-

tion limits, the highest of the detection limits is reported'as a
i

*

"less than" value without an associated tolerance. If some values
'

are above detection limits and some,are below, then:.,

i

/

C-1
m
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| (1) The mean of the positive results is reported and the number

of positives is listed in parentheses.,

(d) Means are reported on a quarterly basis except for air particulate .

and airborne iodine data which are reported monthly. For air
:

particulate and charcoal filters, data for samples collected on the

1st, 2nd, and 3rd day of a month are assigned to the previous month.

(e) In rounding off, numbers followed by a 5 or higher digit are rounded

upwards.

.
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Notification Levels

:

:

.

b

.
. . . .. . .

.
.

. ..
. .. -

. . -
-



_

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

NE8RASEA FUBLIC POWER DISTRICT
,

'

! C00FER NUCLEAR STATION
ENVIRONMENTAL RADIATION SURVEILLANCE FROGRAN

NOTIFICATION LEVELS

.

Media and Nuclida
Notification Level

Air,

Cross Alpha .
3. . .. . . . . . ..... ..... . 0.1 pC1/.eCross Beta. 3. . . .. ...

I-131 . . . . . . . . . . . . . . . . . . . . . . . 1.0 pC1/w
30 . 3 *. pCi/m. ...... . ....Cs 134
3....................... 3.3 pC1/mCs 137
3....................... 6.7 pCi/m

Milk

I-131 (low level) .. .... . ...... . .... 1.09 pCi/1Sr 89 . ....................... 6.04 pC1/1Sr 90 . .................. 14.82 pCi/1Cs 134 .. ...

....................... 20.0 pC1/1Cs-137 ....................... 23.0 pC1/1
,

Croundwater

cross Alpha .
. . ... . . . . ...... .... . 12.0 pC1/1Cross Beta. . . . . . . .

H3......................... 33.8 pC1/1
.' Mn-54 . 6700 pC1/1. . . ....... ....

....................... 330 pCi/1Fe-59 . ....................... 130 pC1/1Co-58 . ....................... 330 pC1/1
'

Co 60 . ...........
Zn 65 . . . . . . . . . . . . . . . . . . . . . . . . 100 pC1/1
Zr Nb-95 .......... 100 pCi/1. .

.........
I-131 . . . . . . . . . . . . . . . . . . . . . . . 67 pCi/1

. . ..... ..... 0.67 pC1/1Cs-134 ....................... 10 pCi/1Cs-137
Ra 14-140 ........................ 17 pC1/1..................... 67 pC1/1

Food Products

I-131 . . . . . . . . . . . . . . . . . . . . . . . . 0.1 pC1/g vetCs-134 ....................... O.33 pCi/g weeCs-137 ....................... 0.66 pci/g vet
Fish

cross Seta.
Sr-49 . ..................... 10.8 pci/g wet
Br-90 . ....................... 3.3 pCi/g vet

Mn-54 . . ........................ 1.2 pC1/3 vet..................... 10 pC1/g vet
,

.

D1
I
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{ Media and Nue11de
| Notification Level

Fish (Continued)
.

Fe 59 . . . . . . . . . ............... 3.3 pCi/g vetCo 58 . ....................... 10 pci/g vet
.Co 60 . ....... ......... 3.3 pC1/g vet. . . . . . .2n 65 . ........ ........ 6.7 pCi/g vet. . . . . . .Cs 134 ............ 0.33 pC1/g vet. .. . . . . . . . .Cs 137 ........ ............... 0.67 pCi/g vet

River Vater

Cross Alpha Sus . ................ 22.0 pct /1Cross Alpha Dis . . .
. .

................ 27.6 pCL/1Cross Beta Sus. .....,.... . . ...... . . 58.8 pC1/1Cross Bata Dis. ... . ............... 88.6 pC1/1Sr 89 . ....... . ............... 1000.0 pCi/1Sr 90 . .............. 100.0 pCL/1. . . . . . . . .H-3 . ......... 6700 pC1/1...... . . . ..s . . . .Mn 54 . ....................... 330 pC1/1Fe 59 . . . . . . .................. 130 pC1/1Co 58 . ....... . ....... .. . . . . . . 330 pC1/1Co 60 .............. . . . ...... 100 pCi/1Zn 65 . ........ ............... 100 pC1/1Zr-Nb 95 ...................... 67 pCi/1I-131 . . . . . . .................. 0.67 pC1/1Cs 134 ................ ........ 10 pCL/1Cs-137 ....................... 17 pCL/1Es La 140 . . . ............. 67 pC1/1 '.. . . . .

Shoreline Sediment

Co 60 . ........ ...... . . . ... . . . 0.1 pCi/g dryCs 134 ....................... 0.75 pC1/g dryCs-137 .,,.................... 0.75 pCi/g dry

.

.

D-2

1

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



_ _ _ _ - - _ _ - _ _

i

e

.

Appendix E

conventions Used
In

Data Trend Graphs
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AF?tNDIY g

Conventions Used in Data Trend Graphs

1.
The data trend plots are based os the statistical summaries of Section VT*

.

2. Monthly.or quarterly averages are plotted.
_ 3.

The conventions used to deterniae if a "less than" (<) value or
*

detectable result is plotted are those gives in Appendiz C.
!

4

Lase-than-value da'ta potats are tagged with a devoward-pointing arrow asindicated below
,

\/
5.

A typical less-than value arising from delayed counting of short-lived
isotopes (such as 1-131 or le=140) or reduced sample size are ositted.

|

|

| \
\

I

| :

.

I

I

|

|
1

!

!

,

|

|

|

|

|
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Appendix F

Detection Capabilities
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DETECTION CAPABILITIES
FOR

ENVIRONMENTAL SAMPLE ANALYSIS
Radiochemical Methods

Lower Limit of Detection

LLD"

Water (pC1/2) Milk (pC1/2) Air Part (pCi/m ) Food Products Fish (pci/g3
bBroadleaf Veretation wet)

(pCI/g vet)

3 0.1 g ash
Quantity * 0.4 f - 280 m

Ash Ut. Id - - - 4

o' 4.0 - 0.002 -

B* 1.4 - 0.003 0.25

Quantity 22 12 - 3 g ash

m
- 4

,!. Ash Ut. 2 - -

Sr-89 1.08 2.02 - 0.03

Sr-90 0.93 1.39 - 0.03

Quantity - 1f 280 m 20 g -3

I-131 - 0.78 0.05f 0.05 -

H-3 140 - -
-

-

*LLD - lower limit of detection based on 4.66s3 where s3 is the standard deviation of the background counting rate or
of the counting rate of a blank sample as appropriate (as count,s per minute), specified for listed quantity and ash
weight percentage. Minimum sensitivities forThe minimum sensitivity will vary with the weight reduction achieved by ashing the sample.b

three typical ash weight percentages are specified.
* Typical analysis quantity.
Typical ash weight percentage of wet weight.d

' Listed o and LLD's are for weightless sample. Self-absorption in sample will increase these LLD's. Typical increases

will be factors in the range 1 to 1.3 for analysis and 1-5 for o analysis,
lodine collected Charcoal Cartridge air filter.f

.



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

.

'LLD = lower limit of detection based on 4.66sg
.

the standard deviation of the background counting rate or of; & where ob is
the counting rate of a blank sample as appedbriate (as counts -

per minute). The LLD is at counting time and must be
corrected to collection time. The LLDs given above are based
on the quantities indicated and the background count rate in

,

'

the absence'of any radionuclides in the sample. Incalculating the LLD for a radionuclide determined by
gamma-ray spectrometry, the background shall include the
typical contributions of other radio-nuclides normall
in the samples (e.g., potassium-40 in slik samples). y present

Occasionally background fluctuations, unavoidably small
sample sizes, the presence of interfering nuclides, or other
uncontrollable circumstances may render these LLD's
unachsievable. In such cases, the contributing factors will be
identified and described in the Environmental RadiationMonitoring Program Annual Report.

-

,

| Note:All LLD's which we require are listed in this table for
Ge(Li) Gamma Spectroscopy. If any nuclide is detected,it shall be reported quantitatively whether or not it is
one of the 20 nuclides listed above.

,i

l

:
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LOWER Lin!TS OF DETECTION (LLD)
0F

ANALYSE;' FOR Ge (LI) DETECTOR
_

LLD*

_.

Milk, Water AirPagt Fish, (pCi/kg wet) Food Products Shoreline Sediment
(pci/E) (pcl/m ) (pCf/kg wet) (pci/kg dry)

3
cuantity: 3.5 t 3600 m 400 g wet 200 g wet 600 g dry

Isotope Natf-!{fe

Be-7 53.2 d 78 0.05 311 1243 233

K-40 1.26x10' y 140 0.06 466 932 466

an 54 313 d 8 0.003 31 124 31

Co 58 70.8 d 8 0.003 31 124 16

Fe 59 45 d 30 0.006 260 311 31

Co 60 5.26 y 8 0.005 31 124 47

2n-65 245 d 30 0.cn3 260 311 31

Cb 95 35.2 4 9 0.003 31 124 31

Zr-95 65 d 9 0.005 47 93 78

Ru-103 39.4 d 8 0.003 31 124 47

au-106 368 d 62 0.03 311 1243 233
y

O I-131 8.04 d 9 0.003 31 60 31

Cs-134 2.06 y 9 0.003 31 60 47

Cs-137 30.2 y 9 0.003 31 80 31

Ba-140 12.8 d 15 0.09 109 621 233

La-140 40.2 h 15 0.09 109 621 233

Ce-141 32.5 d 16 0.003 47 155 47

Ce-144 284 d 78 0.01 155 621 233

Ra-226 1600 y 100 0.b8 200 800 109

Th-228 1.91 y 31 0.01 93 466 109

*ttD = tower lia:it of detection based on 4.66s and where s is the standard deviation of the background counting rate or of the counting rate of a
blank sample as appropriate (as counts per mirbte). The LLD is at counting time and must be corrected to collection time. The LLDs given abcrve are
based on the quantitles indicated and the bactground count rate in the absence of any radionuclides in the sample. In calculating the LLO for a
rsdianuclide determined by gamma-ray spectroeetry, the background shalt inctode the typical contributions of other radio-nuctides normatty ,; esent in the
semples (e.g., potassium-40 in milk saeptes).

the presence of interfering nuclides, or other uncontrottable circumstances mayOccasionalt y bsckgrcund fluctuations, unavoidable smat t sample size,
render these LLD's unachievable. In such cases, the contributing f actors will be identified and described in the Ewironmental Radiation Monitoring
Program Annual Report.

Att LLD's which we require are listed in this table for ce(LI) Camma spectroscopy. If any nuclide is detected, it shall be reportedNote:
quantitatively whether or not it is one of the 20 nuctides tisted above.
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Appendix G

Sample Station Locations and Sample Types
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-5 ; Sample
Station- Samnia Descrietion Tvee and teention

i No. 1 Type: (1) Air Particulate & Charcoal-Filters
(2) Environmental Thermoluminescent Dosimetry

Location: Sample (1) is taken on top of the Material Storage
Varehouse on Site. Sample (2) is taken
approximately 130 feet south of the Materials
Varehouse, NW1/4, S32, T5N, R16E, Nemaha County,
Nebraska.

No. 2 Type: (1) Air Particulate & Charcoal Filters
(2) Environmental The rmoluminescent Dosimetry

Location: On north side of county road access to the "former
Jefferson Broady" farmstead approximately 275 feet.

west of the former Jefferson Broady farmstead,
SV1/4, S32, T5N, R16E, Nemaha County, Nebraska,

No. 3 Type: (1) Air Particulate & Charcoal Filters -
(2) Environmental Thermoluminescent Dostmetry

Location:
.! Located on the north side of the Brownville State~

'Recreatton Park access road near water _ gauging
station, SE1/4, S18. T5N,- k16E, Nemaha County,
Nebraska.t

No. 4 Type: (1) Air Particulate & Charcoal Filters
(2) F.nvironmental Thermoluminescent Dosimetry.

Location: Located 1/2 mile-south of Phelps City, Missouri, on
west side of Highway "U", NE1/4, S2, T64N, R42W, .Atchison County, Missouri.

No._5 Type:-(1) Air Particulate & Charcoal Filters
-(2) Environmental Thermoluminescent Dosimetry

Location: One fourth mile south and one fourth mile east of
Langdon, Missouri, on north side of road, west of
railroad tracks, SW1/4, S18. T64N, R41W, Atchison
County, Missouri.

No. 6 Type: (1)-Air Particulate & Charcoal Filters
(2) Environmental Thermoluminescent Dosimetry
(3) Food Products Broadleaf Vegetation

'

Location: One mile west of the end of Missouri State Highway"U", south side of road, SW corner of the
. intersection, NW1/4, S34. T64N, R42W, Atchison

County, Missouri.

.
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Sample
.

_

?: |

Station Samela Damerintion - Tvna and Location

No._7 Type ~: (1) Air Particulate & Charcoal Filters :

(2) Environmental.Thermoluminescent Dosimetry

Location: 300 yards east of Highway 67 at Nemaha on north side
of roads SW1/4, S6, T4N, R16E Nemaha County,
Nebraska.

No. 8 Type: (1) Air Particulate & Charcoal Filters
(2) Environmental Thermoluminescent Dosimetry

Location: One half mile north, 3/4 mile west and 3/4 mile
north of Nemaha on west side of road adjacent to the
Nark T. Moore Transmission Line, NE1/4, 535. T5N,
R15E, Nemaha County, Nebraska.

No. 9 Type: (1) Air Particulate & Charcoal Filters
(2) Environmental Thermoluminescent Dosimetry

Location: Four miles north of Highway #136 on Highway e67. '

one mile east of Highway a67 and 1/2 mile north on
west side of road, SW1/4, S26. T6N, R15E, Nemaha
County, Nebraska. ' , '

No. 10- Type: (1) Air Particulate & Charcoal Filters.

(2) Environmental' Thermoluminescent Dosimetry

Location: One'aile north of Barada, Nebraska, in SW corner of
intersection,=NE1/4,-S14. T3N, R16E. Richardson
County, Nebraska.

No. 11- Type: (1) Water Ground

Location: Plant well water supply header at well pits, NW1/4, ;

S32,_ TSN,'R16E, Nemaha County, Nebraska.

No. 12 Type:-(1) Water - River

Location: Sample (1) will be taken-(monthly) from the Missouri
River Lamediately upstream from the Plant intake
Structure (River Nile 532.5).

No.-20--
Type:-(1) Environmental Thermoluminescent Dosimetry

Location:
On NNW-boundary of NPPD property, approximately 20

.

"

yards east of county road, SE1/4, S30. T5N, R16E,
Nemaha-County, Nebraska.

.
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3 Sample

Station Samole Descrintion Tyne and Location

No. 28 Type: (1) Vater River.

(2) Fish
(3) Sediment from Shoreline

Location: Sample (1) vill be taken below Plant Discharge Flume
Outfall (River Mile 530). Sample (2) will be taken
from the river at about River Mile 530. Sample (3)
will be taken from the Nebraska bank of the river
one half to three miles downstream from the plant
site.

No. 35 Type: (1) Fish

(2) Food Products Broadleaf Vegetation

Location: Sample (1) will be taken twice a year from the
Missouri River .sout one to three miles above intake
structure. Sample (2) vill be taken approximately
1/4 mile south of the Brovnv111e State RecreationArea in Sector A.

No. 42 Type: (1) Milk (Other Producer)t
'

Location: One mile south, 1 1/4 miles east of Barada,
Nebraska, south side of road, Meinert Vissman farm,1-
NW1/4, S30. T3N, R17E, Richardson County, Nebraska.

No. 44
Type: (1) Environmental Thermoluminescent Dosimetry

(2) Food Products - Broadleaf Vegetation

location: Two miles south of Auburn stoplight, 1/4 mile south
of Auburn Country Club on Highway #73 75,1/2 mile
east of Highway #73 75 at fenceline north of county
road, SE1/4, S27, T5N, R14E, Nemaha County,
Nebraska.

No. 47 Type: (1) Water - Ground

Location: At Falls City Municipal Water Supply Ve11s south of
Rulo. Nebraska (out of Main Header Flow Meter),
SW1/4, S20. TIN, R18E Richardson County, Nebraska.

No. 56
Type: (1) Environmental Thermoluminescent Dosimetry

Location: One and ons. fourth mile south and west of Langdon,*

Missouri, on Highway "U", on the right side of the
highway, Bill Cebheart farm, NW1/4, S23, T64N, R42W,
Atchison County, Missouri.,

G-3
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Sample
Station Samnle Descrintion Tvee and Location

.

No. 58
Type: (1) Environnental Thermoluminescent Dosimetry.

Location: Three miles south of Brownville, Nebraska, on county
road, at the southeast corner of the intersection,
with the farm road leading to Sample Station No. 2
SE1/4, S31, T5N, R16E, Nemaha County, Nebraska.

No. 59
Type: (1) Environmental Thermoluminescent Dosimetry

Location: One mile SSE of the CNS Elevated Release Point, 50
yards vest of the levee at the south boundary of
NPPD property, SE1/4, S32 T5N, R16E, Nemaha County,
Nebraska.

No. 61 Type: (1) Milk (Nearest Producer)

Location: One mile west of Brownville, Nebraska, on U.S.
Highway #136, one mile north of highway, on countyroad. Turn to right and proceed approximately 1/2
mile east on south side of the road, Raymond Centert
farm, NW1/4, S13, T5N, R15E, Nemaha County.

i
'

Nebraska.

No.-66
Type: (1) Environmental Thermoluminescent Dosimetry I

Location: Two miles south of Nemaha, Nebraska, on Highway 67 -
east side of highway. Mrs. Lola Kennedy farm,
NW1/4, S19. T4N, R16E. Nemaha County, Nebraska,

No. 67
Type: (1) Environmental Ther1soluminescent Dosimetry

Location: Two miles west of Brownville, Nebraska, on U.S.
Highway #136, then north 1-1/2 miles on county road,
then east 1/2 mile, on north side of road, Walter
Parkhurst farm NE1/4, Sil, T5N, R15E Nemaha
County, Nebraska,

No. 71
Type: (1) Environmental Thermoluminescent Dosimetry

Location: Two alles east of Phelps City, Missouri..on U.S.
Highway #136, than south 1 1/2 miles on county road,
then west 1/4 mile, Tom Boatman farm, SE1/4, S6,
T64N, R41W, Atchison County, Missouri.

-

No. 79
Type: (1) Environmental Thermoluminescent Dosimetry

Location: 1 7/8 miles south of Brownville, Nebraska, on the
.

east side of the paved road. NPPD property, SE1/4,,

S30, T5N, R16E, Nemaha County, Nebraska,

i
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3 Sample
Station Samole Descrintion Tves and Location

; No. 80 Type': (1) Environmental Thermoluminescent Dosimetry

Location: 21/8 miles south of Brovnville, Nebraska, on the
east side of the paved road. NPPD property, NE1/4,
S31. T5N, R16E, Nemaha County, Nebraska.

No. 81 Type: (1) Environmental Thermoluminescent Dosimetry

Location: 2 3/8 miles south of Brovnv111e, Nebraska, in the
northeast corner of the intersection of the paved
county road and the CNS access road. NPPD property,
NE1/4, S31. T5N, R16E, Nemaha County, Nebraska.

No. 82 Ty;e: (1) Environmental Thermoluminescent Dosimetry

location: 7/8 mile south of Cooper Nuclear Station in a field.
NPPD property, SW1/4, S32, T5N, R16E, Nemaha,
County, Nebraska.

No. 83 Type: (1) Environmental Thermoluminescent Dosimetry,

' , ' Location: 21/4 miles south of Nemaha, Nebraska, on Highway
67, then east one mile to the junction of the
drivevay and county road on the east side of the'

driveway. Leroy Kennedy. NE1/4, S19, T4N, R16E.
Nemaha County, Nebraska.

No. 84 Type: (1) Environmental Thermoluminescent Dosimetry

Location: 241/2 miles west of Brownville, Nebraska, on the
south side of U.S. Highway 136, west of Locust Grove
School. Bruce L. Solie. NW1/4, S22. T5N, R15E.
Nemaha County, Nebraska.

No. 85 Type: (1) Environmental Thornoluminescent Dosimetry

Location: one mile east of Brownville, Nebraska, on U.S.
Highway 136, then north 1/4 mile on the east side of
tha county road. Scott Laseberg. NE1/4, S33. T65N,
R42V, Atchison County, Missouri.

No. 86 Type: (1) Environmental Thermoluminescent Dosimetry

Location: One mile west of Phelps City, Missouri, on U.S."

Highway 136, then north 1-1/2 miles on Highway "D" -

on the west side of Highway "D". Mrs. Olin
(Mildred) Harmes. SE1/4, S22 T65N, R42W, Atchison.,

County, Missouri.
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Sample t

Station Samele Descriotion - Tvre and Location

No. 87 Type ~: (1) Environmental Thermoluminescent Dosimetry
.

Location: One mile west of Phelps City, Missouri, on U.S.
Highway 136, then south 1/2 mile on a county road
and then 3/4 mile west on a county road to the end
of the road. Robert Graf. SVl/4, 53, T64N, R42W,
Atchison County, Missouri.

No. 88 Type: (1) Environmental Tharmoluminescent Dosimetry

Location: One mile west of Phelps City, Missouri, on U.S.
Highway 136, then south two miles at the end of the
county road. David MeyerKorth. NWl/4, Sil T64N,
R42W, Atchison County, Missouri.

' .

No. 89 Type: (1) Environmental Thermoluminescent Dosimetry

Location: 2 1/2 miles south of Phelps City, Missouri, on
Highway "U", then 1/2 mile west in the southeast
corner of the county road intersection. Certrude
Rosenbohm. NEl/4, S14, T64N, 242W, Atchison County, ,1Missouri.

No. 90 Type: (1) Environmental Thermoluminescent Dosimetry :

Location: 1-1/2 miles vest and 3/4 mile south of Langdon,
Missouri, on Highway "U", then 1/4 mile west, CarthGreen. SWl/4, S23 T64N, R42W, Atchison County,
Missouri.

No. 91 Type: (1) Environmental 'Thermoluminescent Dosimetry

Location: 1/2 mile west of Rock Port, Missouri, on the south
sida of the intersection of U.S. Highway 136 and
U.S. Highway 275 at the water tower. Mildred Cook.
NW1/4, S28. T65N, R41W, Atchison County, Missouri.

No. 94
Type: (1) Environmental Thermoluminescent Dosimetry

Location: 1/4 mile south of Langdon, Missouri, on the west
side of the road. Max Peeler. NE1/4, S24 T64N,
R42W, Atchison County, Missouri.

No. 95 Type: (1) Milk (Other Producer) *

Location: 4 miles south of Nemaha, Nebraska, on Highway 67,
then 3 miles west, then 1/8 mile north. ShanksDairy. SW1/4, S27, T4N, R15E, Nemaha County,Nebraska,

j
!
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EQIE: (a) Numbers missing from sequences of Sample Station Numbers1

are discontinued Sample Stations.
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Appendix H

Summary of Doses to a Member of the
Public off-site

i

!

!
3

.

s

|

|
1

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



. ..
.--

:. o . "e- _ w ' . , . . . ' ..:....

.

.
-

!

__ .

f

DOSES TO MANI8 Rat INDIVIDUAL (MRFM), JANUARY-DECEMBER 1990

COOPER NUCLEAR STATION JAWARY-DECEMBER 1990
SPECIAL 10CA110N #! 1' SITE SOUNDARY -

AT ' O.69 MILESNend

.
*

PATNWAY T. BODY GI-TRACT SONE LIVER KIDieEY TNYRO!D' LtjelG SKIN

ADULT 3.19E-02 3.19E-02 3.19E-02 3.19E-02 3.19E-07. 3.38E-02 3.23E-02 6.47E-02

: TEEN 3.19E-02 3.19E-02 3.19E-02 '3.19E-02 3.19E-02 3.46E*02 3.23E-02 6.47E-02

'CNILD 3.19E-02 '3.19E-02 3.19E-02' 3.19E-02- 3.19E-02 3.70E-02 3.23E-02 6.47E-02

INFANT 3.19E-02- 3.19E-02 -3.19E-02. 3.19E-02 3.19E-02 4.28E-02 3.23E-02 6.47E-02 .

tzt
I

w

COOPER NUCLEAR STAT 1001 JANUARY-DECEMBER 1990
SPECIAL LOCATICII 8 2 - NEAR. RESIDENCE -

AT 0.90 MILES W

PATNWAY T.90DY GI-TRACT - BONE ~ LIVER KIDesEY TNYRotD LtNfG ' SKIN

ADULT ' 9.40E-03 9.40E-03 9.41E-03 9.41E-03 9.41E-03 1.15E-02 9.53E-03 1.98E-02

TEEN 9.41E-03 ' 9.40E-03 9.41E-03 9.41E-03. 9.42E-03 1.23E-02 9.53E-03 1.98E-02.

CNILD 9.41E-03 9.40E-03 9.42E-03 9.42E-03 - ~ 9.43E-03 1.50E-02 9.53E-03 1.98E-02

INFANT 9.42E-03 9.40E-03 9.43E-03 9.44E-03. 9.44E-03 2.11E-02 9.53E-03 1.98E-02-

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