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PREFACE

This report covers the period of January 1 through December 31,
1991. All sample collections were made by a contractor and personnel
of the Nebraska Public Power District. Analyses were performed and

reports of analyses were prepared by Teledyne Isotopes and forwarded
to Nebraska Public Power District.
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L INTRODUCTION

This report contains a complete tabulation of data collected
during the period January through December 1991, for the operational
Radiological Environmental Monitoring Program performed for the
Cooper Nuclear Station (CNS) of the Nebraska Public Power District
(NPPD) by Teledyne lsotopes.

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

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

On November 1, 1978 Hazelton Environmental Sciences
Corporation (HESC) assurmed 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, 1991.




II. SITMMARY

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 1991.

Part V, Table 3 presents the yearly summary of the program with the
total number of samples of each tvpe 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 inclusive
dates of the analyses.

Part V1 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.

The 1991 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.
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The 1991 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
1991 of the Intercomparison Program conducted by the EPA Environmental
Monitoring Systems Laboratory in Las Vegas, Nevada, are contained In
Appendix B.

Sampling locations are summarized in Table 2. The type or status of
each location and its distance and direction from the reactor elevated re-
lease 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 1991 is described in Appendix A.
There were no milk animals found within three miles of CNS in 1991. The
number of gardens found in 1991 was more than the number found in 1990
Gardens were found in 11 sectors within 3 miles of CNS in 1990 while gar-
dens were found in 12 sectors within 3 miles of CNS in 1991, Sector A did
not contain a garden within 3 miles of CNS in 1990 but did ccentain a garden
in 1991. The nearest garcen to CNS is in Sector N, 1.0 miles from CNS.

All of the required samples were analyzed in 1991 except for the
following:

COLLECTION
PATHWAY _SAMPLE STATION PERIOD REASON
Airborne Air Particulate 02 03/26-04/02 Reported
as lost.
Airborne Alr Particulate 01 04/23-04/30 Reported
as lost.
Airborne Air Particulate 05 06/25-07/02 Motor
failure,
Airborne Charcoa! 05 06/25-07/02 Motor
Failure
Airberne Air Particulate 05 07/09-07/16 Electricity
out.
Airborne Charcoal 05 07/09-07/16 Electricity
out,
Airborne Air Particulate 07 07/09-07/16 Equipment
Malfunction.



PATHWAY SAMPLE

COLLECTION

Airborne Charcoal

Airborne Air Particulate

Airborne Charcoal

STATION LERIOD ~_ REASON
07 07/09-07/16 Equipment
Malfunction.
05 07/30-08/06 Equipment
Malfunction,
05 07/30-08/06 Equipment
Malfunction.



TABLE 1

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
ENVIRONMENTAL RADIATION SURVEILLANCE PROGRAM

SAMPLING SCHEDULE AND ANALYSIS

QNCE PER 7 DAYS
Sample Type Station Nos, Analyses
Airborne - Particulate 1-10 Gross alpha, beta,
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.
Airborne - lodine - 1-10 1-131
QNCE PER 15 DAYS
Sample Tvpe Station Nos, Analyses
Milk - Nearest Producer 61 1-131 (low level)
(peak pasture only) Gamma isotopic
Sr-89, Sr-90, Elem.
Ca. on monthly
composite
QNCE PER 31 DAYS
River Water 12.28 Gross alpha - sus
and dis

Gross beta - sus and
dis, Sr-89, Sr-90,
Gamma isotopic

Tritium on quarterly
composite



Sample Twpe
Miik - Nearest Producer

(except peak pasture
season)

Food Products - Broad-
leaf Vegetation (when
available)

Sample Type
Background Radiation

Groundwater

Milk - Commersial and
Other Milk Producers

Sample Type
Fish (Summer and Fall)

Shoreline Sediment

61

35, 44, 96

QNCE PER 92 DAYS
Station Nos.

1 - 10, 20, 44,
56, 58, 59, 66,

67, 71, 79 - 91,

94
11, 47

42, 99

28, 35

28

Analyses

1-131 (low level)
Sr-89, Sr-90

Elem. Ca

Gamma isotopic

[-131
Gamma isotopic

Analyses

TLD Readout
(gamma dose)

Gross alpha, beta
Gamma !su. pic
Tritium

I-131 (low level)
Sr-89, Sr-90
Elem. Ca
Gamma isotopic

Analyses

Gross beta
Sr-89, Sr-90
Gamma {sotopic

Gamma isotopic
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IV. DISCUSSION
A Program Objectives and Data Interpretation

The objective of the monitoring program is to detect and assess the im-
pact of possible releases to the environs of radionuclides from the operations
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 scurce of the environmental radiation must be es-
tablished. 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 1977
detonation by the Peoples’ Republic of China and the atmospheric
weapons test of October 1€, 1980 (fission products and fusion
products).

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

I3) Fallout from the Chernobyl Nuclear Reactor Accident.

Radiation levels measured in the vicinity of an operaung power station
are comparcd with preoperational mea-urements 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 ab-
normal plant releases.

B Atmospheric Nuclear Tests

Thr2e atmospheric nuclear detonations in the People’'s Republic of
China influenced program resulis significantly ir: 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
rhese tests elevated activities of gross beta in air particulate filters and i-131
v iilk 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 no
I-131 was detected from radiogases from any sources.

On April 26, 1986 the fire and explosion of Chernobyl Reactor No. 4 in
the Soviet Union resulted in the release of fission products to the atmo-
sphere and worldwide fallout. Following tiie explosion, elevated levels of
gross beta activities in air particulates and 1-131 in charcoal filters and milk
samples were measured. Additionally, in 1986, Cs-137 and the short-lived
isotopes [-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
?rogram suinmaries (REMPS) generated from the reports of analyses per-
ormed during 1991 for the NPPD sampling and analyses program. The
REMPS tables conform to the requirements of Table 1 in Regulatory Guide
4.8 (Reference 6).

The average activity level for all samples collected for the year for each
sample type are summarized 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 sample analyzed and the average activity of all samples from al!
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 anv
high levels of activity and the source. The dose impaci on the populatior ~an
thus be evaluated.

11



TABLE 3
RADIOLOGICAL ENVIROMMENTAL
MONITORING PROGRAM SUMMARIES
(REMP)

1991

il
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VL DISCUSSION, IMPACT ON THE ENVIRONMENT
GRAPHS OF RESULTS FROM 1977 - 1991
AND
STATISTICAL TABLES
FOR
EACH QUARTER
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(See Tables A-1 - A-4. B-1 - B-4)
STATIONS 01 to 10

Alr particulates were collected on membrane filters at ten locations (01-
10). The filters were changed weekly and analyzed for gross beta and gross
alpha activities. Quarterly composites are analyzed for gamma emitting i{so-

topes.

The average gross beta activity of all stations for each quarter of 1990
and 1991 {s summarized below:

1990  First Quarter 0.021 pC1/Cu. M.
Second Quarter 0.015 pCi/Cu. M.
Third Quarter 0.021 pCi/Cu. M.
Fourth Quarter 0.030 pCi/Cu M.
Average 1990 0.022 pCi/Cu. M.
1991  First Quarter 0.026 pCi/Cu. M.
Second Quarter 0.015 pCi/Cu. M.
Third Quarter 0.019 pCi/Cu. M,
Fourth Quarter 0.028 pC1/Cu. M.
Average 1991 0.028 pCi/Ca M.

The level of beta activity was at normal environmental levels in 1991
showing the natural seasonal variations. There was a slight increase in the
level of gross beta activity during the first quarter; there was a slight de-
crease from the third quarter of 1990; the fourth quarter was slightly higher
as shown In Table A-4. The Increase and decline in activity often occurs and
is attributed to natural phenomena.

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

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

4



AandB. AIR PARTICULATE SAMPLES - GROSS BETA AND GROSS ALPHA
(See Tables A-1 - A-4. B-1 - B-4)

STATIONS 01 to 10

Figure Al, Bl shows the gross beta, gross alpha and Ce-144 activity in
the environs of CNS. The results for 1986 through 1991 are on the second
page of Figure A-1, B-1. The gross beta actvity in 1991 was stmilar to previ-
ous years in which there were no nuclear atmospheric weapons tests or nu-
clear accidents. The gross alpha activity remained low and near the normal
detection level. Cesium-144 was below the level of detection.

Figure A-2 shows the gross beta activity in alr samples through April
1989 at Jefferson City, Missouri as reported by the Environmental Radiation
Monitoring System (ERAMS) of the US Environmental Protection Agency.
No more recent data was available. This data was taken from
Badiation Data distributed by the Eastern Environmental Radiation Factlity,
Montgomery, Alabama. The measurements by ERAMS were made after a
walting fenod 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 de-
tection by the znalytical techniques now used.
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TARLE A-1
WEEKLY COLLECTIONS FIRST QUARTER 991

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EAPOSURE PATHWAY - AIRBORNE
AIR PARTICULATE FILTERS

pCiicu. M.
SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY
NUCLIDE _____ NUMBER . 01/28-02/26
GROSS 3ETR e1 4.1 2 2.4 E-Q2 2.0 £ 0.5 g-02 .5 %
0z 4.1 % 2.5 E-02 2.1 £ 0.4 E-02 3. T R
03 4.4 % 2.6 E-02 2.1 £ 0.4 £-02 5oF X
04 4.3 2 2.6 E-G2 §.3 2 2.6 E-02 1.7 %
o5 5.0 ¢ 3.3 E-02 5.0 ¢ 3.3 E-02 1.9 ¢
06 4.5 % 2.5 E~02 4.5 % 2.5 E-Q2 1.7 &
07 €¢.2 2 2.6 E-02 4.3 2 2.6 £-02 .8 ¢
o8 4.5 % 2.5 E~02 4.5 ¢ 2.5 E-02 1.6
09 3.5 % 2.1 g~-02 3.5% 2.1 B-02 1.4 ¢
10 4.4 £ 3.0 E-02 4.4 £ 3.0 E-02 1.7 &
AVERAGE 0i-10 4.3 ¢ 2.3 E-02 2.02 0.4 E-02 e

ALL STATICHS

and s

x

o

T 2 0 0 00 0009

W oW AN W W

MONTHLY SUMMARY

— B A s —"— o e

FIRST QUARTER SUMMARY

N

12/31-04/02
E-02 2.5 % 1.7 g-02
E-02 2.6 £ 1.8 E-02
-2 2.6 2 1.8 E-02
E-02 2.6 % 1.8 E-02
E-02 2.9 % 2.2 E-02
£-02 2.3 2 0.7 g-62
E-02 2,7 % 1.8 E-02
E-02 2.7 % 1.8 £-02
E~02 2.1 % 1.5 E-02
E-02 2.6 % 1.9 g-02
E-02 2.6% 1.8 g-02

Granad x and s
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TABLE A-4
WEEKLY COLLECTIONS FOURTH QUARTER 1991

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AIRBORNE
AIR PARTICULATE FILTERS

pCi/Ca. M.
SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTIHLY SUMMARY FOURTH QUARTER SUMMARY
= 10/29-12/03 12/03-12/31 _19/01-12/3)
WROSS 3B A 01 2.1 £ 0.6 E-02 3.0 £ 0.5 E-02 3.2 0.8 £-02 2.8 2 9.7 g-02
02 2.6 2 0.3 E~02 2.2 2 1.3 502 3.0t 0.6 E-O2 2.6 ¢ %.5 £-02
03 2.4 2 0.3 E-02 2.7 ¢ 2.6 E-02 2.9% 0.7 g-02 2.1 £ 0.6 E-02
04 2.6 2 ©.5 E-02 3.2 %0.9 e-02 3.9 % 0.7 E-02 1.1 % 0.8 €-02
95 2.4 2 0.5 E-02 It x¢C.7 g-02 3.1 2 0.6 E-G2 2.9 %2 0.7 g-02
06 2.1 2 0.3 E-02 2.9 % 0.4 £ 02 3.2 £ 0.7 E-02 2.7 2 0.7 g-02
g7 2.7 2 1.5 E-02 2.6 £ 0.5 -02 3.0 2 0.8 E-Q2 2.8 2 0.9 g-02
08 2.3 2 0.5 g-02 2.6 2 0.5 E-02 2.8 £ 0.7 g-02 2.5 £ 0.5 €-02
a8 22 % 0.3 E-02 2.6 2 0.5 E-02 3.1 1.} E-02 2.7 2 0.7 g-62
10 2.9 2 0.3 E-02 3.0% 0.¢ §-02 3.1 £ 0.6 E-O2 3.0 £ 0.5 E-02
AVERAGE 01-i¢ 2.4 2 0.6 E-02 2.8 %2 ¢C.7 E-02 3.1 20.7 E-02 2.8 ¢ 0.7 E-G2
ALL STATIONS
X and s

Grand x and s
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C  AIR RADIOIODINE - CHARCOAL FILTERS (See Tables C-1 through C-4)
STATIONS 01 TO 10

Charcoal filters used in series with air particulate filters were collected
weekly during 1991 at stations 01 through 10 and monitored for radioiodine.

Tables T-1 through C-4 show the average monthly and quarterly results
for each station and the average of all 10 stations. Airborne I-131 levels were
below the limits of detection ‘or all of 1991,

Figure C-1 plots the results of [-131 as monitored in charcoal filters and
sununarized monthly in 1991 compared with previous years. Results for
1991 ver+ below the nosmal limits o detection indicating no atmospheric
effect from the Gpevatinns of CNS.
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Air Particulate Filters, which were coliected w ‘ekly, were composited
for ea?h &atmn for a quarterly gamma spectral analysis during the four quar-
ters of 1991,

Betg'lhum-r a naturally occurring cosmogenic nuclide, was detected in
40 of 40 samples at a level of 0.096 pCi per cubic meter which is similar to
the levels of past years. Potassium-40, also a naturally occurring nuclide, was
detected in ane of 40 samples at a level near the normal level of detection.

Figure D-1 graphs the gross beta, gross alpha and Ce-144 activity as
measured on air particulate filters collected weekly at CNS. (This is the
same as Figure A-1, B-1). The plot illustrates that there were no detections
of Ce-144 above the normal level of detection as measured by the quarterly
gamma scan of samples from CNS.

Figure D-2 shows that measurements of Ce-144 are no longer reported
by the Environmental Measurements Laboratory of the US Department of
Energy because tre artificial nuclides such as Ce-144, have reached the lim-
its of detection by the analytical techniques now used.
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STATIONS 28, 35

Fish samples were collected during the summer and fall at the above
stations and analyzed for gross beta, Sr-89, Sr-90 and gamma emitting iso-
topes. The gross beta and Sr-90 activities were similar to the levels of pre-
vious years. Strontium-90 was detected in nine of ten samples at a level of
0.008 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 2.63 pCi/gm, wet.

There were no detections of Cs-137 during 1991,

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
1977 through 1991. The plct-of the nuclides shows that most of the gross
beta activity is due to the terrestrial nuclide K-40.
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TABLE E-1
1991 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWLY - INGESTION

FISH ~ PC1/GM, WET

SAMPLT STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER

HUCLIDE NUMBER 11/08-09/05

Gross Bera 28, 35 Meantstd, dev, .4 £ 1.4 D0
det./total 1010
range (£.9-8.1)E 0OC

Sr-82 28, 35 Meantstd.dev, L.T. 3. E-02
de* ../ otail G710
range ~

T 28, 3% Ments  d.dev. 1.5 & 8.2E-023
det . /total 10710
{ inge (1.2-22)E-03

X~40 28, ;| Meantstio . dev. 2.863%20 3p 00
jer . srotal i0s10
range (2.1:-3.0}F 0OC

Co-60 28, 35 Meant-td.devy, L:T. 9. E-0)
det . /total 6710
range -

1-131 28, 35 Meantstd. doy. L.T. 3. E-01
det . /total 0/10
range -

Cs-134 28, 35 Meantitd, dev. L.T. 9. E-03
det _/totai 0710
tange -

Cs~137 28, 35 Meantstd. dev.

det . /total
range
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F.  MILK (See Tables F-1, F-2)
STATION 61 (NEAREST PRODUCER)

Milk samples from the nearest producer Station 61, 3.5 miles. 326 de-
grees from the ~levated 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 collecied January through May and October through
December were analyzed for 1-131 by chemical separation, for elemental
calcium and stronttum 89 and 9C. In addition they were analyzed for gamma
emifting isotopes on a high resolution gamma spectrometer. The samples
collected every 15 days during peak pasture season were analyzed upon re-
ceipt for 1-131 and gamma emitting Isotopes. A monthly composite was
prepared and analyzed as described above.

There were no detections of 1-131 in the twenty-one samples analyzed
by chemical separation. There were no decections of Sr-89 in the samples
analyzed. Strontium-90 was detected at an average level of 1.0 pCi/liter,
which is a normal environmental level. Elemental calcium was found at an
average level of 2.1 mg/liter. Potassium-40, a naturally occurring isotope,
was detected at an average level of 1260 pCi/liter.

Cesium-137 was not detected in any of the samples 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 1991 in 1.ilk samples from producers nearest the reac-
tor. The levels of K-40, elemental calcium and Sr-90 remained stabie.

There were no detections of 1-131, Sr-89 or Cs-137. This indicates no effect

on milk samples from the operations of CNS.
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TABLE r-1
1291 QUARTERLY RPORT

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - INGESTION
MILK - NEAREST PRODUCER - PCI/LITER

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
N ; 01/07~ 0 1.2 0 01/02-09/17 19708B-12/93
SR-89 61 Meantstd. dev, £ET. 3B 00 ..T. 2. E 00 LT ¥ E Q0 2. T. 1. 'E 08
det . /rotal 0/4 074 0/6 073
range - - - -
SR-90 61 Meantstd.dev. 7.8 £ 6.6 E-O1 1.3 2 0.6 £-01 8.9 % 1.3 E-03 1.1 2 0.1 E 0o
det . /total 4/4 3’9 4/6 373
range i0.43~-1.4)E 00 (.89-1_9)E 00 {0.73-1.0)E 00 G.92-1.2)E ©0
i-131 8l Meantstd.dev, L.T. 3. E-D1 L.T. 2. E-O0) L1, 5. E-01 E.T. 1.0 -9}
by chemical det . /total 0/4 07% a/9 Q73
separat ion range ~= g ok —
Ca 6l Meantstd.dev. 2.1 % 8.1 E 00 2.1 2 G.1E ©O 2.1 £ 0.0 E 00 2.1 £ 6.1 E 00
mg/liter det . /total 4/4a 474 6/€ 373
range {2.0-2.1) £ 00 {2.0-2.1}¢ 0O (2.1-2.1)E 00 {2.1-2.13E 00
K-40C &1 Meantstd,dev, 1.27 £ 0.09€ 03 1.204#0.17€ 03 1.26 £ 0.08 £ 03 1.24 2 0.2 £ 63 |
det . /rotal 4/4 575 3/9 373
range (1.14-1.36)E 03 (0.95-1 40)E 03 ti.1-1.4% € 03 t1.2-1.3)E @3
I-3133 &6l Meantstd.dev, L.T. 9. E 00 L.T. 9. E G0 L.T. S. E O} L.T. B. E 00
by gamma det . /total 0/4 975 079 Grz3
spectroscopy range -k == o --
Cs~134 6l Meantsr - jev. L.T. .5, E 80 L.T. 5% £ 08 L.T. 4. E 0@ L.T. 4. E 00
det . /totai 0/4 075 6/9 0/3
range o = o - I
Cs-137 61 Meantstd.dev, L.T. 5. E 00 L.T. S. E 00 L.T. 5. E 00 L.T. 4. E 0C q
det ./total 0/4 8r5 0/9 073 '
range - - — J
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STATIONS 42, 99 (OTHER PRODUCERS)

Milk samples were collected quart rly from other producers within a
tein 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. Strontium-90 was found at an
average level of 1.1 pCi/liter. There were 2.1 mg of calcium per liter of milk.
Potassium-40 was detected at an average level of 1320. pCi/liter. The
strontium-90, K-40 and elemental calcium 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
collected. 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 of the nuclides K-40, 1-131 and Cs-137 are
plotted on Figure G-1. Potassium-40 was at normal environmental levels as
in previous years. The'e were no detections of 1-131 or Cs-137. Figure G-2
shows that Sr-90 and eiemeantal 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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1 TABLE G-1
': 1991 QUARTERLY REPORT
| NEBPASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - INGESTION
MILK - OTHER PRODUCERS - PCI/LITER
SAMPLE STATION FIRST QUAITER SECOND QUARTER THIRD JUARTER FOURTH QUARTER
NucLIpE . NUMBER n1z14 04/C9 01/09 10715
SR-89 42, 9 Meantstd. dev. LT, 1. 'E 00 L.T. 2. E o8 L.T. 2. E 00 L-T. 2. E 00
det . /total 072 0r2 0/2 02
range - - - e
f SR-90 42, 99 Meanistd. dev, 1.5 2 0.1 E o0 1.1 £ 0.9 E OO 1.3 2 6.5 E 00 6.8 % 5.9 E-01
det . /total 2/2 272 272 2/2
range (1.3-1.5)E 00 (C.6-1.0)E 00 (0.9-1_.1E 06 {0.3-1.1)E 0O~
=331 42, 99 Meantstd dev. L.T. 2. E-01 L.T. 2. E-01 L.T. 1. E~0) 5.3 2. E-0I
{by chemical det . /total 0/s2 0/2 0r72 0/2
separat lon) range = - — -
-~ Ca 42, 99 Meantstd.dev. 2.1 2 0.0 E 00 2.1 £ 0.0 € DO 2.1 ¢ 0.0 00 2.1 2 0.0 E OO0
o mo/liter det . /total 272 2/2 2/2 272
range (2.1-2.1) € 00 (2.1-2.1) £ 00 {Zz.1-2.1)& ©O (2.1-2.1)E 00
K-40 42, 9% Meantstd. dev. 1.32 £ 0.1 E 03 1.25 £ ¢.08E 03 1.38 £ 0. 1E 03 1.24 ¢ 1.0 E O3
det . /total 272 2/2 27z 272
range {1.24-1.39)E 03 1.2 =-1.3)E 03 (1.33-1.43)E ¢3 {1.3~1 .4)E D3
I=131 42, 95 Meantstd.dev, L.T. 8. E 00 LE.T. 9. E 90 L.T. 2. E @1 LT, 2: £ 01
iby gamma det . /total 072 0/2 0rs2 072
spect roscopy) range olk = ai -
Cs~-137 42, 99 Meantstd, dev. L.T. 4. E 00 L.T. 4. E 00 L.T. 4. E OO0 L.T: 5. E 00
det . /total 0re as2 0/2 0s2
range - -
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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 8.3 pCi/liter which is statistically similar
to past years. There were no detections of alpra activity in any of the
samples collected. There were no detections of gamma emitters above the
normal level of detection. The tritium level averaged 180 pCi/liter for the
year which is the normal environmental level.

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

Shown in Figure H-1 are the gross alpha, gross beta and tritium levels in

groundwater. The levels of these activities have remained essentially
unchanged.
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I RIVER WATER (See Table I-1 and 1.2)
STATIONS 12, 28
River water was collected monthly and monitored for gross beta and
gross alpha. suspended and dissolved, Sr-89 and Sr-90 p'us gamma emitung
isotcpes. A quarterly composite was measured for tritium

There were two detections of potassium-40 (18.9 and 23.9 pCi/l) above
the normal level of detection. There were no detections of Sr-89 or Sr-90.

The average Jross alpha and gross beta readings were similar ‘o previous
years as indicated n the suminary of 1990 and 1991 averages below:

1990 1991
Average pCi/liter Average pCi/liter

Gross Aipha <4.C (a) 50
(dissolved)

Gross Alpha 3.3 6.3
(suspended)

Gross Beta 10.4 11.0
(dissolved)

Gross Beta 7.3 15.0
(suspended)

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 1991 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

wore detected. Figure 1-2 (llustrates the level of activity for tritium, Sr-89
and Sr-90.

(a) Two gross alpha LLDs were 30 and 40 pCi/l. The LLDs were high
because sodium bisulfite was inadverteniiy added to the samples.
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STATIONS 01:-10, 20, 44, 56, 58, 59, 66, 67, 71, 79-91. 94

Ambieni radiation was monitored at 32 locations within a 10 mile
radius of CNS and collected quaiterly. The quarterly averages for all stations
of amblent net gamma radiation ranged from 14.3 milliRo2ntgen/quarter to
32.5 milliRoentgen/quarter. The highest exgosure during each of the four
quarters was at Station 01 (0.1 mitle, 225 degrees) and averaged 28.0
mR/quarter. The lowest exposure was at Station 03 (2.5 miles. 338 degrees)
averaging 15.7 mill{Roentgen/quarter.

The radiation at station 44, (10.5 miles, 270 degrees) which is the
control station, was an average of 19.9 mR/quarter. This was similar to other
stauons and to the average of all stations which was 17.8 mR/quarter.

The averafe total exposure for the year was 71.3 mR which is
considerably bel- - the 125 millirems per quarter specified In 10 CFR
20.108 for an unrsstricted area. The relationsnip between milliRoentgen
(mR) and millieins (mr) s a‘ppro:dmately one for the exposure conditions
encountered. No plant effect from CNS was Indicated.

The gamma .x.0sur:s monitored by thermoluminescent dosimeters
from 1477 through 199) are plotted on Figure J-1. The data from year to
year is in good agreement and indicates no adverse changes in radiation
exposure ‘o the populctivn near CNS.
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TABLE J-2
1991 QUARTERLY REPORT

NEBRASKA PUBLIC POMER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AMBIENT GAMMA HADIATION: TLe

-milliRoentgen /Quarter

SAMPLE STATION Aver . /Guarter TOTAL mh/year

BUCLIDE NUMBER 01/03-01709/92

TLE (Gamma) 01 28.C % 5.5 112.9
92 i5.9¢ 1.3 6€3.7
03 1S.7 % 1.5 €2 .8
04 16.5 ¢ 1.6 661
0% 16.3 ¢ 1.8 65,1
13 17.6 £ 2.2 0.8
07 16.5 ¢ 2.¢ 6.0
08 6.8 ¢ 1.6 67.1
09 i€.2¢2.0 646
10 173219 69 3
20 17.5 % 1.7 69 @
LL i9.9¢ 1.3 S.5
5% 1€6.7 2 2.4 L2
58 1.5 % 2.1 0.1
59 19.i £ 1.1 2.2
&6 1.9 % 3.5 5.6
&7 17.8 ¢ 2.1 F1.G
11 18.3 ¢ 2.5 3.2
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STATIONS 35, 44, 96

Broadleaf vegetaticn was collected ecach month during the growing
season, May through October. Three samples were collected each month
from each station plus a quality control sample. The samples were tested for
1-131 by chemical separation and for gamma emitting isotopes by high
resolution spectrometry.

The naturally occurring isotopes Be-7 and K-40 were detected in the
samples at normal environmental levels. No I-13]1 was detected in any of the
60 samples. Cesium-137 was detected in five samples at an average of 0.019
pCi/gm, wet. Cestum-137 is detected (n other areas of the United States and
is attributed to fallout from previous atomic weapons tes'ing. The amounts
detected are not considered to be significant.

See Figure K-1 for the levels of activities in food samples as rep-
resented in broadleaf vegetation in 1991,
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L SHORELINE SEDIMENT
STATION 28

Shoreline sediment samples were collected in the spring and fall from
Station 28, 1.8 miles, 150 degrees downstream of the release point of CNS.
They were analyzed for gamma emutters by means of a high resolution gamma
spectrometer. In the samples collected the naturally occurring isotopes Be-
7. K-40, Ra-226 and Th-228 were detected at normal environmental levels.
Cesium-137, a fission product. was detectad at an average level of 0.090

pCi/gm, dry.

For the samples collected in the fourth quarter the naturally occurring
isotopes K-40, Ra-226 and Th-228 were detected at about the same level as
in the second querter. Beryllium-7 was below the detection limit in the
fourth quarter. Cesium-137 was found at a level of 0.065 pCi/gm, dry. All
other nuclides were below the detection limit for both the spring and fall.

Presented in Figure L-1 are the plots of the radionuclides K-40, 1-131.
Cs-134 and Ce-137 in shoreline sediment since 1985. No detections of I
131 nor Cs-134 were seen and K-40 was 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
a:n a good indicator of the effects on the water pathway of any reactor
effluents.
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SECTION VIl
COMPLETE DATA TABLES
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A B, C,
GROS3 ALPHA, GROSS BETA, 1-131
STATIONS 01-10
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i A o Y I | | M JTTERSEESE - WIS L T e Tee— e Y TN WS Ba——— . Lo Lo L i g e Bl B . - - I — NI T — Ill:_]
FERRASEA FUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AlRBORNE
AIR PARTICULATE & CHARCOAL FILTERS
STATION NUMBER 0]
STATION O1 - €.1 mMi1. 225 DEG. ING.
COLL. TIME AF FILYTER AP FILTLR MG -COUNT THABCOAL £ILTER
START sSTOP GROSS BETA GROSS ALPHA TiME 1-33
DATE  OATE . VoLME _UNITS APCi/Cu M) fPci/cu.m. ) DATE TiME LECE/CE. #.4
12731 e1/707 1.02e 04 . FT. 4.5 ¢ 6.4 E-02 1.7 1.8 E-03 01’12 [ SR T
21707  0i/1a S.5% 03 g, Y. 7.4 2 0.5 E-Q2 L E-03 017319 L.T. 3. E-82
01718 0M/21 1.00E 04 oL FT. 2.4 2 0.3 gE-a2 2.1 2 1.3 E-013 sls2% L.T. 3 w42
01721 w01/28 1.62¢ 04 cu. FT. 2.2 20.3 g-02 292 1.¢ £-53 02702 T, @& E-02
01728 02/04 1.0iE 04 . IT. 2.6 0.3 Eg-02 4“5 2 2.0 E-G) 8z2/0% LY. 3. g02
02/0¢ 02711 1.0}E G4 . FT. i.92 0.3 g-02 1.9 855 E-0613 @i L.3. 1. E-92
0273t 02719 1.15¢ 04 cu. FT. 1.920.3 E-02 3.2 %2 1.5 E-G3 6272¢ LT, 2. E-02
02719 @2/2¢ 9. 88E 07 L S N 1.e20.3 gE-02 ZOo 1.3 £-03 43733 t.=. A, E~02
02/26 03/04 ®.69% 03 cu. PFT. 2.0 2 0.3 E-62 2.8 £ 5.6 £-03 8370% W E-02
03/04 03/32 1.15% 0¢ cu. T 2.1 20.3 £-02 2.1 % 1.4 E-03 e3/11 LY. 2. E<07
03712 020 1.1% o4 cu. FT. 1.0 2 .2 £-02 1.3 2 1.0 £-03 93/76 L.t #. S-82
03720 Q27 1.006 04 . FT. 9.022.1 E-03- 1.6 & 1.2 E-03% 64762 L% T 92
0327 oes02 ?.208 03 oU. FT. 1.7 0.2 E-22 37 %1.3 £-83 o401 L. 3 B-t2
04/02 0409 1.1 0 cu. FT. 1.9 £ 5.9 E-92 3.5 ¢ 1.7 E-03 04rie L.T. 3. E-02
04/09 04/1€ .76 03 Y, FT. .02 2.0 =-03 37t 1.8 E-B3 08723 L.T-. 3. E-62
08/1% D04e/23 1.01€ oe Cu. FT. 1.0 2 0.2 g-802 . T. 3o E-G3 0¢:28 L.7. 3. E-40
- 04723 04730 SAMPLE NOT BRECEIVED #546) i 3 E-02
g 08/30  o5/e7 9.92¢ 03 C8. FT. 0.4 2.3 E-03 L. T. 2. £-03 03714 LT, 6. EBe02

05/97 05714 1.95 0¢ cu. FT. 1.2 2 0.2 E-02 7% 12.2 €-23 0S8 L2, 20 B0
05/14 05722 .15 04 cu. FT. 2.0 2 2.1 E-83 X X . E-03 95429 .1 2. w-a2
05722 05448 8,158 ©3 U, FT. 1.8 &£ 0.% gE-22 L A 2 E-03 G608 E.T. % E-b2
05 28 Os/04 1.028 4 Y. ¥T 1.6 £ 0.3 E-92 1.5 2 1.1 E-03 06/09 = 07
26/08 96711 1.008 - Cu. FT. 1.6 £0.3 g-02 3.1 2 1.8 £-01 06/19 T, . £~02
06711  06/18 1.028 ¢ €U, FT. 1. 290.3 E-€2 2.6 2 1.5 E-03 68/23 E.T. . E-02
0&/18  06/2S 9.95¢ 0, cu. FT. 2. 83 E-82 1.0 ¢ 5.3 €-¢3 96/ 30 LT 20 BN
66/25 07702 1.02¢ o4 oy, FT. i 3 E-02 3.5 % 3.2 E-93 g7/10 Wo¥. 8. EB-w2
g7/02 01799 1.00E 04 cu. FT. 3. T E-02 2.0 % 1.3 E-23 ar/14 ST 3. 292
07/0% 87/16 9.97¢ 03 Cu. FT. . : £-02 5.2 A E-93 81720 LY. 3. meaD
0N/ OT/23 i.01E D4 cU. FT. 2.2 %29.3 g~ 3.0 ¢ 1.4 £-03 oI ze Sl 1 £-02
07/23 G750 1.0 94 cu. FT. 2.1 £ 8.3 &-02 6.1 2 2.1 £-03 08795 .. 3. E-02
07/30 08706 1.05€ 04 cu. FY. 2.3 20,3 Eg-02 2.2 % 1.3 E-03 08/31 LE. 2. E02
08/06 0B/s13 9.5% @3 Q. FT. 2.020.3 g-92 5.6 2 2.1 £-83 easi? £.%. 3. E-w2
08/13 oB/20 1.01E 02 cU. FT. 2.9 ¢ 0.3 E-02 3.5 2 1.5 £-03 B8/2% E.T. 2. &89
ee/20  oms27 1.01E 04 cu. FT. 3.1 ¢ 0.8 E-02 .6 2 1.9 E-33 g8/ 31 vl R £-a2
08/27 0%/03 1.00 Ca €Y. FT. 2.7 0.3 g-02 2.4 2 1.6 E-03 8907 L.T. 2. E-02
29/03 09/10 1.048 04 cH. FT. 1.6 2 0.3  £-02 3.02 1.4 E-83 9815 LT 2. E-B2
09718 ©9/17 9. 828 013 o, F1. 1.3 8£0.3 g-62 2.5 % 1.4 E-03 P21 wT. F. E£-e7
0917 09724 1.052 os cY. ¥1. 2.0 2 5.3 E-92 2.52 1.3 £E-03 0%/29 L.T. 2. g~bp
89724 16701 1.008 04 U, FT. 1.7 26.% E-92 2.2 % 1.4 £-03 15/us L%, F. B=0Z
10/01  10/08 1.01E 0a CU. ¥T. 1.8 ¢ 0.3 g-02 1.7 2 1.3 £-913 1es13 Lol 2 £-62
G088 16715 9.73€ €3 CU. FT. 2.7 %0.3 EB-82 $.5% 2.0 E-03 10120 2. 2 E-07
16715 10/22 1.006 04 U, FT 1.5 0.3 E-02 823 & .2 E-03 w27 9. 2. 242
10722 10429 1.02F ¢ ou. TT. 2.8 2 0.3 gE-m2 b T E-03 11793 E-Ts 2. g-nmp

10729 11700 1.3 W CB; FT. 3.5 28.%7 E-82 I3 1.8 E-03 11732 LT, 3. g2

11407 sz 6.79 93 0. FT. 3.1 2 0.8 E-02 5.4 2 2.5 E-03 M/ 2.7. N &2

a 2 * - -
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SEERASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATTON
EXPOSURE PATHMAY - AlRBORNE
AR PARTICULATE & CHARCOAL FILTERS

STATION NUMBER 61

STATION ©1 - 0.1 Mi. 225 DEG. IwD.

CoLL. TivE AP FILTER AP FILTER W D-COUNT CHARCORL FILTER
ETART STOP GROSS BET,. GROSS ALPHA TiME f-1n

DATE _DATE vouse owiTs PCi/cu.m. ) pCi/cum) BATE  Time sPCafcy. )
11732 11719 1.01E G4 cuU. FT. 3.1 2 9.3 E-02 L.T- 2. E-G3 11/23 2. D E-62
11719 11226 1.064 08 <o, Y. 2.2 2 0.3 E-802 3.1 2 1.4 E-Q) 12702 L% AL E-02
11726 127,03 1.62E D4 cu. FT. 2.9 2¢0.3 E-02 1.6 £ 1.2 E-03 12701 L.T. 5. E-82
12793 127,10 9.84¢ 03 cU. FT. 2.9 ¢ 0.4 £-02 322 1.8 E-01 12718 LY. 5. E-02
12710 12717 1.03E o4 o0, 2. 3.2 20.4 E-G2 3.7 1.9 £-03 12722 L.T. 3. E-<62
12757 12/2¢ 4.945 03 CU. FT. 2.4 2 0.3 E-02 | S S £-02 12729 EE. B, E-C2
1272¢ i 1.0LE ¢4 Cu. FY. ¢e.7 2 0.4 E-G2 .5 & 5.5 E-~03 S1708 | A | ‘. £E-02
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HERRASEA PUBLIC POWER DISTRICY
CTOOPER NUCLEAR STATION
EXPOSURE PATHWAY - AIRBORNE
AIR PARTICULATE & CHARCOAL FILTERS

STATION NUMBER Q.

STATION 02 ~ G.75 MI. 225 DEG. ImD,

COLL. TIME AP FILTER AP FILTER
START STOF GROSS DETA GROSS ALPHA
DATE  bATE voume eivs | (eci/cum.) LIV
12731 01707 9.86E 03 . ' . 3.6 £ 0.4 E-02 2.3 % 1.6 E-01
01/ Odi/14 1.01E 04 oL - 1.7 2 6.3 E-02 9.8 ¢ 2.6 E-03
01714 01/21 9.95€ 03 O, 3 2.8 0.3 g-02 39t 17? F-G3
Q1721 Gi/28 1.01E D4 cu. Fr 2.2 0.3 E-02 19 % .4 E-G3
01728 02/0¢ 1.01E 04 CU FT. 2.6 £ 0.3 E-02 2.7 ¢ 1.6 £-0)
g2/04 02/11 1.01E 04 - - e 2.0 20.3 g-02 1-8 2 1.5 E-0)
82731 02,19 1.15E ©Oe¢ Ch. FT. 1.9 %2 0.3 E~-Q2 2.9 2 1.5 £E-03
02719 02/26 9.97E ©3 3. FT. 1.820." E-G2 3.3 %2 1.6 E-063
62/26 oiroa 8.71E 03 c¢. FT. 2.0 2 0.3 F-02 2.6 2 1.6 E-03
03/08 03712 1.15€ 04 cu. FT. 2.1 £6.3 g-02 3.6 %2 1.7 £-03
63712 G3¥/20 1158 G4 CU.. . 1.1 0.2 E-02 9.9 ¢ 9.4 E-04
03720 033e 8.78¢ 03 cU. FT. 1.2 0.3 g€ 2.2 2 1.5 £-03
03/26 04502 SAMPLE NOT RECEIVED
03/92 04709 2.8%¢ 09 SO, FT. 1.4 6.3 E-02 3.3 % 1.7 E-02
er/e9 D46 1.03E vo U, FT. 1.4 20.2 £E-02 2.0¢ .3 E-03
J93/16 Gas23 1.01E ©O4¢ cu. FY. 1.9%% 0.3 E-02 L. 7. 1. £-23
04/23 04730 9.80E 03 U, rT. 1.3 2 0.3 £-02 Z.4 ¢ 1.4 E-03
tes/3c 25707 9.97¢ 03 cU. FT. o I TR E-02 ks . 2. E-0)
05/87 05714 1.00E 04 Cu. FT. .S 28.3 E-92 3.0 % 1.5 E-C3
05714 05725 1.07E s cU. FT. 1.2 2 0.2 E-02 | P R B £-613
05722 0S/2% 8.35% 03 o, Y. .3 2 8.7 E-u2 B % 2. E-B3
05/28 06/04 9.9 03 €2 TT. 1.5 2 9.2 E-02 1.7 2 3.2 E-93
06708 0€/11 B_54E 03 Ccu. /T. 1.8 £ 0.3 E-07 a2 & 3.2 E-0)
06/11 06/18 9.7CE 03 cu. FT. i.6 ¢t 0.2 E-02 Tl St E-83
Ge/18  0E&s29 9.89% 01 . FY. 2.4 22,3 Eg-02 LS % 22 E-03
0&/25 07102 @ .53 03 cU. FT. 2.4¢0.2 £-02 4.5 % 2:1 E-03
07/02 07/09 1.ClE 04 cu, FT. 1.6%£ 6.9 E-02 3.0z 1.6 £-93
/08 671/16 9.98¢ 03 cu. FY. 1.6 20.3 E-02 25 2. £-03
0121 01723 1.01E 04 CU. FT. 2.2 0.7 E-82 2.4 £ 1.3 E-G3
ots23 oM 30 1.83 04 e T 1.3 20.2 E-02 S AR £-03
0'/30 o08/0e 1.01£ 04 |- Ry 2.1 2 6.3 E-02 3.5 ¢ 1.6 £-03
08706 08/13 9.90F 03 cU. FT. 1.3 2 0.2 E-02 2t % 1.6 E-G3
08/13 08720 .12 02 cu. FT. 2.2 20.3 E-O7 4.5+ :.9 £-013
ve/20 ©8/27 8.63E 03 co. Fr. 3.4 % 0.4 E-02 4.5 2 2.8 E-r3
08/27 09703 2. 798 7% cU. FT. 2.6 2 8.9 £-02 3.2 2 1.7 £-03
09703 0971t 1.20E 0e co. FT. 1.7 £ 0.2 E-02 1.9 % 3.2 E-013
09711 LE EE 8.8i% @) CU. ¥FT. 1S 29,73 E-Q2 1.6 2 1.8 E~03
0971 e 2s 1.G1E Ge cn. ¥Y. ¢ 2 0.2 £-02 1.9 & 3.2 E-83
vels o401 1.70F 0= ru. #71. 2.2 2 0.9 E-02 2.9 2 1.5 E~33
19701 e & 45 W3 o Y .04 0.3 =82 .48 LS E-03
¥ 1043y 2.95% 83 CU. ¥Y 2. %2 0.1 £-02 It i.q E-23
; ¥ 1 0% Ge 8. 3 2.2 %2 0.3 £-02 .32 8.5 E~-43
N2 10729 .95 D3 Clks. FY. 2.7 % 6.3 E-02 1 2 .5 £E-03
W29 /07 8.7 03 Y. 1. 3.0 C.4 £-02 3.72 2.¢ E-03
11297 11713 #.46F 03 U, FT. 2.3 2 0.3 E-92 L.T. 1. E-23
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Brra¥iL FGN0 POWR” DISTRICY
Tt f CLERR STATION
| A T ATHWAY -~ ATRBORNE

L [E & CHARCOAL FILTERS
STATION NUMBER 02

STATION 02 - 0.75 MI. 275 DEG. IND,

S an—

CGLL. TIME AP TILTER AP FILTER MID-COUNT
START SsTOP GROSS BETA GROSS ALPHA TIME
DATE _oaTE _owirs {Pc1/cu.m.) _{pci/cu.m.) _DATE Ty
11713 117219 03 <o, 42 0.¢ E-02 2.1 2 1.6 £-03 11/23
11719 11726 04 cu. L 20.2 £~03 . 1.1 2 1.0 F-04 17/63
11726 12703 04 cu. 1 20.3 E-02 29 % 1.8 E-¢3 12711
12703 12/%0 ca co. 9 % 90.3 E-02 3.5 2 1.6 E-03 12718
12710 2717 o4 <o. S290.3 E-82 2.0 % 1.6 E-03 12722
12717 12724 33 cu. LIS 3O E-92 2.7 %2 1.9 E-03 127,29
1272¢ 12/ oe cu. 2o E-32 2.0 £ 1.5 E-013 0i/08

_— - PO — - Shde bt u -
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HEBRASKA PUBLIC POWEW DISTRICT
COOPER NUCLEAR STATION
TXPOSURE PATHWAY - A.HBORNE
AIR PARTICULATE & CHARCOAL FILTERS

STATION NUMBER 03

STATION 03 - 2.5 M1. 330 DEG. IND.

COLL. TIME AP FILTER AP FILTER MIN-COUNT CHARCOAL FILTIA
START STOP GROSS BETA GROSS ALPHA TiME 1~131 A
DATE  pate _VOLUME NITS _iPci/com) (PCI/CU. M.} DATE  TimE APCi/cy, My
i2/31  oiron 1.01E O cu. ¥r. 4.2 2 0.4 g-02 3.0 %217 E-03 01/12 LT, 2. £~02
01/07 0l714 1.00E 04 cu. rr. 8.1 105 E-02 .2 % 2.3 E-03 01719 LY. 3. E-02
o1/1¢ o121 1.21E o4 cu. FTr. 3.0 £0.3 g-02 2.3 £2.3 E-03 01/2% L.T. 3. g-02
01/21 01728 1.01E 04 €B. TT. 2.1 03 g-02 25 £ 1.4 £-03 r2/02 L.T. &. E-02
Q1728 G2704 1.01E 04 co. Fr. 2.6 £ 0.3 E-02 3.2 %2 3.7 E-03 02709 L.T. J. g£-02
p2/08 02711 1.01E 0¢ cO. PY; 1.9 +0.3 g-02 % P N E-03 02717 LY. &. E-02
e2/11 22719 1.15€ 94 CU. FT. 1.9 £ 0.3 E-02 2.2 ¢ 1.4 £-83 02724 L.T. 2. E-82
02/19 02/2% 1.03E 04 cu. FY. 1.7t 0.3 &£-02 2.0 2 1.3 £-83 03703 L.T. 2. €-02
02726 CI04 8.66E 73 Y. TX. i.i-20.3 E-02 3.0z 1.7 E-9) 03s07 L.T. 3. &-82
03/08 03712 i.l16E 04 Ccu. FT. 2.0% 0.3 £-02 3.1 2 1.¢ E-83 03717 L.T. 2. gE-<g2
03712 e3s20 1.15€ o4 coU. FT. 12 me.2 E-02 1.6 211 £-983 03/2¢ L.T. 2, E&E~92
03/20 03726 8. JIE U3 Co. FT. 1.6 £ 6.3 E-02 2.3 % 1.5 E-03 94702 LY. 3.  £-82
03/26 04rs02 1.83 04 cU. FT. 1.7 % 0.2 £-02 3.6 2 1.2 E-D3 0407 LY. 3 E-02
0s/02 ©4/09 1.01E 04 cu. FT. 2.02 0.3 E-02 27 % ¥.5 E-€3 04/14 LT, 3. E-02
04/89 04/16 9.76€ 23 Co. FT 1.4 = 0.3 E-B2 3.2 ¢ 1.6 E-03 0e/23 B.T. 3. %~42
04/16¢ 04/23 1.01€ 03 cU. FT. 1.7 2 0.3 E-02 1.9 £ 1.5 E-G3 0e/28 L.T. 3. E=02
04/23 04730 1.02E o4 cy. FT. 1.1 2 0.2 E~02 2.3 % 2.3 E-0) ass07 L.T. 3. E-B2
04730 05707 9.96E 03 Cu. FT. 1.2 2 6.3 E-02 .59 & 1.8 E-03 e5/14 L.T. 4. E-02
05/07 05/14 9.95E 03 cn. PY. 1.5¢ 9.3 £-92 1.5% 1.2 £-03 £5719 L.T. 2. E-92
05718 0%/ 21 1.03€ 04 Cu. FT. 8.6 £ ..3 E-B) L% 2. E-03 0%5/29 L:T. 3. €02
95721 05/28 9.7 03 ci. FT. 9.6t 2.4 E-03 A 1S E-03 be/05 L.T. 4. &E-02
05/28 06/04 1.048 04 <O, PT. 1.3 20.2 g-02 3.1 2 L.8 £-02 08409 L.T. 3. €-02
06784 0Q6rs11 1.02E 04 Cu. ¥T. 1.32 0.3 g-02 1.6 ¢ 1.2 E-083 067319 L.T. &A. E~02
0671t D6/18 1.00£ 04 ce. FT. 1.6 2 0.3 E-02 LY. 2, £-03 - L.T. 2. E=-92
be/18 06725 9.94€ 03 €. ¥T. 2.3 2 0.3 =£-02 -6 % 1.2 £-03 L.T. 2. E-02
06725 G702 1.01E 04 co. FT. 2.1} £ 0.3 z-02 - AL 8 g £-03 ) L.T. 4. E-07
63702 0709 1.02e 04 Co. FT. 1.620.3 E-02 3.0 £ 1.8 E~-03 wiria ET. 2. g-02
07/09 07718 9.93€ ¢3 cu. Y. 1.7 2 8.3 £E-02 T 2 £-03 gr720 L.T. 2. E-02
61/16 01723 1.02€ 24 . FT. 2.2%20.3 E-02 £:2 2 1.7 E~0? 0r/2e L.T. 2. g-02
07723 97/30 9.76E 03 Co. FT. 1:9 %2 0.3 E-02 1.7 2 1.3 E-03 08705 LY. 3. 92
0¥730 08/96 1.C0E 04 €0. rT. i.8¢0.3 E-02 2.3 2 1.4 E-03 cani L.T. 3. E-02
08/06 08713 9.98E 03 CO. FT. 1.220.2 E-02 L.T. 2. E-G) 08/17 L.XT. 3. g-02
08/13 08/20 1.02¢ Ogq cJ. FT. 2.2 0.3 E-02 .0 2 a2 E-03 08/72% LT, 2. E-M2
o8/20 ow8/27 9.94E 03 Cu. FT. 33,2204 E-0Z .6 % 1.9 E-93 08741 L.T. 2. E-02
c8/27 09/03 1.01E 04 CU. FT. 2.12 0.3 g-02 3.4 2 0.9 £-62 09/07 L.T. 2. E-B2
09703 09711 1.17€ 04 cN. FT. 1.7 206.2 E-92 1:9 % 1.1 E-03 09715 L.T. 2. E&-02
09711 o917 8.91E 03 T. FY. i.€ 2 0.3 g-92 25 & 3.5 £E-03 o921 LT, 2. E-02
09717 09724 1.02E 04 U, FT. i.4 ¢ 0.5 E-02 2.3 % 4.3 E-03 09s2% L.T. 2. E-02
03/24 o/ 1.8CE o4 cu, ¥T. 2.0 2 0.3 E-02 I.¢ £ 1.2 £E-03 10708 L.T. 2. €-862
10701 i1es/08 3.8 0% CU. FY. 2.2 2 0.3 £E-02 1.5 % 3.2 E-03 18713 LY. 2. E-02
10/08 10715 1.0%E 04 cU. FT. 2.7 £ 0.3 E-02 3.2 2 1.% £-03 10720 E.T. I. €-02
1071% 10222 9.46E 03 L5 o 2.1 2 0.3 E-0¢ 2.2% 3.3 E-C3 10727 L.T. 2. E-02
10722 10/29 1.05¢ 04 (= A 5 2-5 2 0.3 E-02 28 & 2.2 £-03 11703 L. T 2. E-D2
10729 13/07 1.22€ 04 €, FT. 3:1 2 9.3 E-02 1.9 ¢ 1.3 £E-03 11712 L.T. 3. E-02
13707 11712 7.30E 93 cu. Fr., 3.4 2 0.4 E-02 LY. 2. E~03 L L.T. 3. g-02
“n L
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COGPER NUCLEAR STATION
EXPOSURE PRTHWAY - AIRBORNE
AIR PARTICULATE ¢ CHARCOAL FILTERS
STATIOR NUMBER 03

STATION 03 -~ 2.5 MI. 138 DEG. 1«0,

DATE  TIME (PCiscy. M)

COLL. TIiME AF FILTER AP FLlLTER MID-COUNT
START STOP GROSS BETA GROSS ALPRSA IME
DATE _DATE VoL _umiTs {Pci/cu.m.} (PCi/cy.m )

11712 11719 1.00E 04 CU. FT. 2.6 £ 0.2 E-02 1.9 ¢ 1.4 E-03 11723
11719 11726 1.04E 04 CuU. FT. i.8 2 6.2 E-02 2«35 3.3 E-03 12703
11726 12703 1.01E 04 CU. FT. 2.52 0.3 E~-02 2.4 £ 1.4 E-23 32711
12703 12710 9.81€ 03 CU. FT. 3.0 £ 0.8 E~-02 3.7 ¢ 1.8 £-03 12/18
12710 127,17 1.01E 04 . TT. 2.4 2 0.3 E~02 LT & E-903 12722
2/ 12724 9.82e 03 €8, FT. 2.320.3 £E-02 £:2 £ RS E-02 12729
12/24 12731 1.02E 04 cuU. FT. 3.9 2 0.4 E~02 53 2. £E-03 Q1708

LR

CHARCUAL FILTER
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NESRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AlRBORNE
AIR PARTICULATE & CHARCOAL FILTERS

STATION NUMBER 04

STATION 04 - 3.0 MI. 33 DEG. ING.

COLL. TIME AF FILTER AP FILTER MID-COUNT CHARTOAL FILTER
STARY  sTOP GROSS BETA GROSS ALPHA TIME i~i3

DATE _ DATE VOLUME UNITS (FCIICU M.) FCiscu.m DATE _ TiME (PL1/CC. ¥}
11712 11719 1.02€ 04 cu. r1. 3.3 £ 0.3 &0z 3.0 1.6  g-n3 11723 LT 3. E-02
11719 11/26 1.02e 04 cu. " 2.3 2 0.3 E-02 2.6 2 1.4 E-03% 12703 L.T. 4 E-82
11726 12703 1.01E O¢ co. . 2.5 0.3 E-02 Z.4 ¢ 1.4 £-23 2711 LT 38 £-02
12/03 12710 9.85¢ 03 cu. FT. 2.940.3 E-02 I 1.7 -0 12718 L.T. 5. €02
12710 12718 1.03F D4 €0 FY. 3.« £ 0.8 £E-02 2.5 % 2.4 £-03 12722 LY. ) E-62
12718 12724 6.80E 03 co. FT. 3.1 £ 0.2 £-02 e, 2. E-0) 12,29 LT 3 E£E-02
12724 12/ 1.012 0# €. fT. 4.5 2 0.4 E-02 3.7 2 1.8 E-03 gl/08 LT, @ E-G2
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NEBRASEA PUBLIC POMER DISTRICY
COOPER NUCLEAR SYATION
EXPOSURE PATHWAY - AlABORNE
AlR PARTICULATE & CHARCOAL FILTERS
STATION NUMBER 05

STATION 05 ~ 3.5 Mi. 102 DEG. IND.
COLL.. TIME AP FILTER AP FILTER MID-COUNT CHARCOAL FILTER
START sToP GROSS SETA GRUSS ALPHA Time =13
DATE _ oate voumE oniTs __{pci/cu.m ) {eci/cu.m.) DATE Time (PCI/Cy. g
11701 712 1.36E 03 CU. FT. 4.2 2 0.5 £-02 3.8 ¢ 2.0 E-03 il L.F. 2. E=-b2
11712 11719 1.01E 04 CB. T, 3.4 ¢ 0.4 E~02 20 % 1.4 E-03 11723 L.T. 2. E-02
11718 11728 1.02e 04 Cé. FT. 2.52 0.3 E-02 2.2 % 1.3 £-03 i27/03 LT, 1. E-02
11728 12703 i.01E D4 > R o B 2.7 % 8.3 E-02 2.7 21,2 E-03 1271) =l A E-02
12703 12710 §.%43E 03 CO. Y. i.7 2 0.2 E-02 2.3 2 1.4 E-03 12718 £.7. % E-02
12710 12718 1.03E O4 co. FT. 3:2220.8 E-02 2.7 2 1.7 E-03 12722 2L X E-22 -
12718 12424 B8.78E Q13 Co. FT. 2.5 ¢ 0.9 E-D2 T, 2. £-02 12729 L.T. 2. &-02
12724 1231 1.01E Da cU. FT. 3.8 ¢ 0.4 E-62 2.4 ¢ \.& E-03 olro8 LT, 3. E-02
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WEBRRSKA PUBLIC POWRR DISTRICY
COCPER NUCLEAR STATION

STATION 06 ~ 3.0 M1,

STATION NUMZER 06

i65 DEG.

AP FILTER

EXPOSURE PATHWAY - AIRBORNE
AlR PARTICULATE & CHARCOAL FILTERS

IND,

GROSS ALPHA

COLL. TIME AP FILTER

START STOP GROSS BETA

DATE ___DATE VOI ME SMITE iPciicu.mM.)
1273)  oir00 1.01¢ 04 cu. ¥7. 4.2 £ 0.4 g-02
Di/0T Olrra 1.609E 04 cn. TP, 8.3 2 0.5 E~G2
e1/1e o121 1.01E 04 8. FX. 3.3 20.3 E-G2
01721 91728 1.01E 04 cn. FT. 2.4 ¢ 0.3 F-02
01728 02704 +.BiE 02 cU. FT. 2.6t 0.3 gz-02
02/04 Q2711 1.81€ 04 cy. FT. 2.3 2 0.3 E-02
62711 02719 1.15E 04 Cu. pY. i.9¢0.3 g-02
02/%¢ 02726 1.03% 04 [ UREES 8 1.5 2 0.3 E-92
02/76 03704 8.66E 93 o Pt 1.9 % 0.3 g-¢2
63704 G2 .16 04 cil. Y. i9 2 0.2 €02
03712 93720 i.158 0¢ €Y, §T. 1.3¢0.2 E-02
0320 03/28 # ol 03 €U, FI. 1.8 2 6.3 E-02
e3/ze  Oas02 1.02e %4 (LN 5 1 §t0.2 £-02
ce/02 ©4.09 1.01E 24 €. ¥T. 1.6 2 9.3 E-0Z
04/09 Oar1é 9.8EE 03 . FT. 9.72 2.2 E-03
94716 04723 1.1E 04 ol ¥T. 1.3 2 0.3 E-02
0a/2%1 04730 .02 €4 CY. FT. 1.t 2 0.2 E-02
0430 05407 9.99¢ @3 ce. FT. 1.3 2 0.3 E-02
05787 C5/14 3.91E 03 cU. FT. 1:1 2 0.2 E-02
CSs1a 05721 1.03E 04 oy, FI. 1.0 2 .2 €£-02
05721  05/28 9.70£ 83 CU. FT. 1.1 2 0.3 g-92
05/28 06/04 1.04€ 04 cu. FT. 1.3 6.2 €-62
06/G4  Ue/11 1.028 04 5. 1.0 2 0.3 E-02
06711 Les1e 1.G1E 04 coO. FY. 1.3 2 0.2 E-02
DE/18  0&/25 9.94¢ 03 cu. ¥y, Z.1 2 0.3 g-02
0625  0Ts02 1.008 04 €8 P, 1.3 2 6.2 E-02
61/02 07709 1.038 04 cu. FT. 1.3 2 0.3 g-02
01/0% 01716 9.83 03 cu. FT. 1.3 2 0.2 g-02
02218 @123 1.00g O¢ co. ¥1. 2.020.3 E-02
01723 01739 $.96E 03 =10 & 9.7 % 2.3 E-03
07/30 08/06 1.00E 04 C8. Y. 1.6 £ 8.3 E-02
06/0e ©8/13 $.92¢ 03 €. F1. 8.7 2 2.3 E-03
08713  08/20 1.03¢ 04 o0, T¥- 1.34 0.2 &-02
0829 08727 1.03% 04 cu. FY. 2.220.3 E-02
49/271 09793 1.00F o4 8. FY. 1.6 £ 0.3 E~-02
08/03  99r11 1.13E 04 Y. FT. 1.7% 0.2 E£-02
o9/t 09717 8.90E 03 cu. FT. 8.5% 2.5 E-03
69717 099/2% 1.82E 04 cU. FT. 1.1 2 0.2 eg-02
G5/2¢  1876) L.U1E 04 . PT. 1.4 2 0.3 E-02
10481 10708 1.8 0% cu, FT. 2.1 0.3 E£-02
10708 10725 1.812 04 co. FT. 1.9 £ 0.3  E-02
10418  18/22 1.91F 0% cHl. FT. i.6 & 9.3 E-02
1@/Z2 10429 9.9t 03 CY. FT. 2.4 2 0.3 e-p2
10729 11700 .27 04 Cu. FT. 3.1 2 0.3 E-02
/87 1is12 F.38E 0% CcH. FT. 3.5% 0.4 E-02
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COLL. TIME
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NIBRASEA PUBLIC POWER DIsSTRICT

ATR PARTICULATE & CHARCOARL FILTERS
STATION NUMBER 05

STATION 06 ~ 3.0 ™1. .65 DEG. IND.

AF FlLTEP AP FILTER MID-COUNT CHARCORL FILTER
START STOP CROSS BETA GROSS ALPHA TimE -1
DATE _ ONTE _ VoL _umiTs poiico M) {21 /o ;) __OATE  TimE pijey. M}
11712 11719 1.01E Ca co. T 2.9 20.3 E-02 B -2 E-83 11723 ) B FEEE-FUNE =
11799  i1/2¢ 1.02€ 04 CO. FT. 2.5 2 0.3 E~02 1.8 2 1.2 E-03 12793 L.T. 4. E-02
11726 12703 .01k 04 Cu. FT. 2.5 % 0.3 E-02 2.2 % 1.3 £-03 1271 LT, 5. E-92
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KREBRRASXA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AYRBORNE
AIR PARTICULATE & CHARCOAL FILTERS

STRTION NUMBER 08

TYATION OB - 2.5 MI. 260 DEG. IND.

COLL. TIME AP FILTER AP FILTER 2 O-CouNT CHARCOAL FILTER
START  STOP GROSS BETA GROSS ALPHA TIME 1-131
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11726 12103 9.91 23 cu. FT. 2.4 £9.3 g-02 2.2 21 E-03 12711 L.T. 5. £-82
12/03 12710 1.03E 04 CU. FT. 2.7%2 0.3 £-02 2.7 %14 E-03 12719 LT, 3. Ee6?
12710 12/17 9.992 03 cu. FT. 2.3 2 0.3 E-02 L.T. 2. E-03 12022 L.T. 2. E-02
12717 12/24 9.78¢ 03 CJ. FT. 2.32 0.3 E-02 ¥ T A £-03 12731 L.T. 3. E-02
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NEBRASKA PUB.  POWRR DISTHICT
COUPER NL  -AR STATION
EXPOSURE PATHWAY - AIRBORNE
AR PARTICULATE & CHARCOAL F1LTERS

STATION NUMBER 10

STATION 10 = 10.0 M!. 160 DEG. IND.

COLL. TIME AP FILTER AP FilTER MID-COUNT CHARCOAL FILTER

START  STOP GHOSS BETA GROSS ALPHA CiME T

DATE _ DATE YOLUME _uNiTS (PCI/CU. M.} {pci/eu.m.) o~ DATE  TiME_ PCICy. M)

1A NN 8.778 03 cu. FT, 3.1 £ 0.4 g-C2 Wi & £-0C 11423 L.T. 1. &-02

1L/19 11726 1.02E 04 co. FI. 2.320.3 €02 2.6 21.4 £ 12/0% L.T. 3. B-02

126 12703 i.00E 04 cu. FI. .92 0.3 g-r2 3.4 % 1.4 £-03 12711 L.T. 3. -0z

12703 12710 1.02E 04 €. FT. 3.3 ¢ 0.4 £-02 L4 ti E-0d 12/18 L% 2. Be0d

12710 12/17 1.03E 04 cu. ¥1. .98 0.3 §-02 .02 1.7 g-23 12/22 L.Te 1. g-02 ]
12/17  12/24 9.72€ 03 cu. FT. 25203 €02 LT 2. E-0 1 12/ %1 LY. 2. E-02 |
12728 1273 1.01€ 04 cu. ¥T. 1.8 204 E-02 32257 ge0d 01 ‘o8 LT, 2. E-02
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EXFOSURF. PATHWAY - ATRBORNE
COMPOSITE AIR PARTICULATE ¥FILTERS s
(PCl/cu, M.) 1
STATION NUMBER 08
STATION 08 - 2.5 M1, 260 DEG, IND.

DATE COLLECTED: 12731 04/02 04/02-01/02 01/02-10/01 10/01-12731 i
GAMMA SPECTRUM ANALYSIS: :
BE-7 9.88%1.05 E-02 1.2720.15 E-01 9.05¢1.76 £-02 8.%9%1 .27 E-02 !
K-40 LY. 6. E-03 L.T. 1. E-02 LY. 1. E-G2 1.7020 .66 E-02 ]
MN-54 LT, 4. B-0a L.T. &. E-04 L.T. 7. E-04 L.T. &. £-04 '
co-58 L.T. 6. E-04 L.T. 1. E-03 L.T. 8. E-08 L.T. 1. E-03 :
FE-59 L.7. 2. &3 L% 3 E-0) L.T. 2. E-@3 L.T. 3. 203 ';
CO-60 LT, 5. £-04 L.T. 7. E-04 L.T. 6. E-04 L.T. &. E-04 :
ZN-65 L.T. 9. E-04 L.T. 2. E-03 LI, 2. E-03 bR il el i
ZR-95 L.T. 7. E-04 L.T. 1. E-03 At L4 - B=03 LT 10 503 ;
RU-103 TN PR SRl T L.t 2 megd LT, 1. E£-03 LT 20 E-03 ]
RU-10& LTy 3. B-03 My PO E-03 L.T. %. E-03 L.T. 6. E=-03 !
I-13} L.T. 2.  E-0i LT 3. g-Bk 1.T. 3. E-01 L.T. 2. ¥®-01 ;
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DATE COLLECTED:
GAMMA SPECTRUM ANALYSIS:
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SAMPLE

2 RTION

TABLE J-2
1991 QUARTERLY RE/ AT

NESRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AMI'TENT GAMMA RAGIATION:

milliRoentgen/Quarter

Aver /Quarter

TLD

TOTAL mR/year

TLD (Cammal

01
02
03
04
05
ve
07
o8
c9
10
20
s4
56
S
59
66
&7

28.0

15.9% 1.3
.
t

i15.7 3.5
18,8 1.6
16.3 = 1.4
2.6 2 2.2
is.5 2 2.0
i6.8 1.6
16.2 2.8

2

E 3

3.3 %

17.5 %

19.9 2
16.7 2 2 .

b 4

b 3

- -

t

7.5 4 |
iR, 1 % |
18.9 3.5
1.8 2.1

A.3 %2 2.5
- .

£1703-01709/92

112.0
&€3.7
ol .8
6.1
6&5.1
G 8
66.0
&l.1
64.¢€

£9.3

9.

€6.9
10.1
12.2

’S.

e &

3

.2

e
R e

R R I T B D P RIS RN IR

R R T R S - —

P —



SAMPLE STATION

NUCLIDE  NUMBER

TASLE J-2

1991 QUAR.ERLY REPORT
NEBRASKA PUBLIC POWER DISTF'CT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AMBIENT GAMMA RADIATION: TLp

milliRo-ntgen/Quarter

Aver . /Quarter

TOTAL mR/year
01/03-04/09/92

TLE (Gamma) 79
80
81
82
83

Ha

191

91

94

18.7
i1
17.9
ig.6
19.0
17.8
i7.4
16.1
is.8
175
17.9
16.8
186.0

i’l.8

Harge(lidq-

-

Lo A L SR

b 3

e

&

2

N L~

3

8 Average mR/Quarter

32y Aver

Range

12.
14 .
3 W

1.

69,

L

67,

v,

7i.

12

i
-328 .4

AR year

{62 .8-112.0y

ALl

stat ions
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COOPER NUCLEAR STATION
EXPOSURE SATHWAY - INGESTION
VEGETATION - TERRESTRIAL, BROADLEAF
(PCI/GM WET)
: STATION NOUMBER 44
STATION 44 - 10.25 M1. 270 DEG. CON.
DATE COLLECTED: 05/14 05/14 05714 06711 26711
DOGBANE SWEETCLOVER REDCLOVER YELLOW CLOVER RAGWEED
| RADICCHEMICAL ANALYSIS:
! 1-131 L.T. €. E-03 5 I S L.T. 1. E-03 L.T. 3. E-03 L.T. 5. E-03
:
L GAMMA SPECTRUM ANALYSIS: ,
1
| BE-7 7.63%0.57 £-01 7.3040 .83 E-01 1.2580.12 € 00 1.49%0.15 E 00 1.3940_14 E GO
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EE ZR-55 T S S L.T: B. E-0) LT. 1. E-02 LT, ). E-02 LiT. 7. E-03
RU-103 L7 W -9 L.T. 1. £-02 L.T. 1. E-02 LT, 1. E-02 L.T. 8. E£-03
' RU-106 L.T. &, E-D2 L.T. & E-02 L.T. 7. g-02 L.T. 7. E-02 L.T. 5. £+-02
1-131 L9 5. €02 L.T. 5. E-02 L.T. &. E-02 L.T. 1. E-01 N0 UM TR '
: €s-134 L.T. 7. E£-03 L.T. 7. E-03 LY. 8. E-03 L.T. 9. E-03 LT, 6. E-03 |
| cs-137 LT, 7. E-03 L.T. 1. £-03 L.T. 9. €-03 .7, @ Ee) 8.6944.12 E-03 !
BA-140 T.. 2. E-02 L.T. 3. E-02 L.T. 3. E-02 L.T. 3. E-02 L.T. 2. E=02 :
| CE-141 L.1. 2. E~02 L.T. 2. E-O2 L.T. 2. E-02 L.T. 2. E£-02 L.T. 1. E-02 |
' CE-144 L.T. &. E~02 L.T. 5. E-02 L.T. S5, E-02 L.T. 5. E-02 L.t 3. s+43 ]
RA-226 L.T. 1. g-01 L.T. 1. E-0 L.T. 1. E-O1 2% 4. R0 § 5180 85 £33 |
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DATE COLLECTED:

GRMMA SPECTRUM ANALYSIS:

BE-?
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RU~106
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CS-134
C8-~137
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NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAK STATION
EXPOSURE PATHWAY - AIRBORNE
SHORELINE SEDIMENT
{PCI/GM DRY)

STATION NUMBER 28
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LAND USE CENSUS
July 2, 1991
0-3 Miles

Cooper Nuclear Station (CNS) Radiological Effluent Technical
Specifications (RETS) require an annual land use census. This
census identifies the 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 July 3, 1991. One change has occurred in the nearest resident
category since the 1990 land use census. In Sector B, the
nearest resident now lives 2.7 miles from CNS whereas, in 1950,
the nearest resident lived 2.4 miles from CNS. The nearest
resident to CNS is in Sector Q, 0.9 miles from CNS.

The number of gardens found in 1991 was more than the number
found in 1: .0. Gardens were found in 11 sectors within 3 miles
of CNS in 1990 while gardens were found in 12 sectors within 3
miles of CNS in 1991. Sector A did not contain a garden within 3
miles of CNS in 1990 but did contain a garden in 1991. The
nearest giarden to CNS is in Sector N, 1.0 miles from CNS.

No milk animals (producing milk for human consumption) were found
within 3 miles of CNS in 1991. This was also the case in 1990.



Land Use Census
July 3, 1991
0-3 Miles

Sector _Nearest Resjdent _ Nearest Garden Nearest Milk Animal

°

A 3.0 Miles 1.0° 3.0 Miles 1.0° None
B 2.7 Miies 13.0° 2.7 Miles 13.¢° None
C None None 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° 2.2 Miles 133.8° None
H None None None
 § None None None
K None None None
: @ 1.4 Miles 230.0° 1.4 Miles 233.0° NMore
M 1.3 Miles 251.0° 31 9 Mlles 3251.0° None
N 1.0 Mile 266.5° ..U Miles 266.5° None
P 1.6 Miles 293.5° 1.6 Mi:es 293.5° None
Q 0.9 Mile 367.0° 2.7 Miles 323.0° None
R 1.9 Miles 335.0° 1.9 Miles 335.0° None
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1991

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
Mulitoring Systems Laboratory, Las Vegas, Nevada

All results which exceed three sigma deviation from the known are

appended with a note giving the possible cause of the deviation and
corrective action taken.



US EPA INTERLABORATORY COMPARISON PROGRAM 1991

(Environmental)
Collection Teledyne
Date Media Nuclide EPA Result(a) Isotopes Result(by
01/11/91 Water Sr-89 500t 50 500+ 000
Sr-90 500+ 50 500 0.00
01/25/91 Water Gr-Alpha 50% 5.0 900 ¢ 1.00
Gr-Beta 5012 5.0 700 000
02/08/91 Water Co-60 40.0 ¢ 5.0 3933+ 306
Zn-65 90+ 15.0 147.00 ¢ 1.00
Ru-106 1860+ 19.0 176.67 £ 17.56
Cs-134 80z 50 733 ¢ 0.58
Cs-137 801 50 767 ¢ 321
Ba-133 75.0 £ 8.0 75.67 = 551
02/15/91 Water [-131 750 ¢ 8.0 80.00 * 5.29
02/22/91 Water H-3 4418.0 ¢+ 4420 45000 + 173.21
03/08/91 Water Ra-226 318+% 48 28.33 = 4.73
Ra-228 21.1% 5.3 16.67 = 2.08
03/29/91. Air Filter Gr-Alpha 250 ¢ 6.0 4267t 058 (c)
Gr-Beta 124.0 & 6.0 12667 ¢ 5.77
Sr-90 400 = 50 37.00 + 1.00
Cs-137 400 2 50 43.00 + 5.29
04/16/S1 Lab Perf. Gr-Alpha 540+ 14.0 5967+ 4.04
Water Ra-226 801zt 1.2 733+ 08l
Ra-228 152 = 3.8 1000 000 (d)
Gr-Beta 1150 ¢ 17.0 110.00 = 0.00
Sr-89 280 ¢ 5.0 31.00 + 1.00
Sr-90 26.0 £ 5.0 2100+ 000
Cs-134 240 ¢ 5.0 25.00 ¢ 1.00
Cs-137 25.0 ¢ 50 2400 * 1.73
04/26/91 Milk Sr-89 320 ¢ 5.0 2400+ 300 (e)
Sr-90 3201% 5.0 2633+ 208
1-131 60.0 6.0 53332 2.31
Cs-137 490 ¢ 50 52.67 1.53
K 16500+ 830 1590.00 £+ 81 .85

See footnotes at end of table.



US EPA INTERLABORATORY COMPARISON PROGRAM 1991

(Environ™=ntal)
Collection Teledyne
ate Media Nuclide EPA Result(a) [sotopes Result(h)
05/10/91 Water Sr-89 39.0 ¢+ 50 38.67 ¢ 451
Sr-90 240 ¢ 50 22.00 1.73
05/17/91 Water Gr-Alpha 2401 6.0 2433+ 252
Gr-Beta 46.0 ¢ 50 50.33 t 1.53
06/07/91 Water Co-60 10.0 ¢ 50 10.33 = 0.58
Zn-65 10080+ 110 10600+ 265
Ru-106 1490+ 150 136.67 ¢ 3.79
Cs-134 150 ¢ 50 1367 ¢ 1.53
Cs-137 140 * 50 13.67 ¢ 1.83
Ba-133 620 ¢ 6.0 56.33 + 1.53
06/21/9! Water H-3 12480 + 1248.0 12833.33 + 115.50
07/12/91 Water Ra-226 159 + 2.4 150 ¢ 1.00
Ra-228 16.7 ¢ 4.2 14.33 ¢ 2.31
08/09/91 Water 1-131 200 ¢ 6.0 1933+ 058
08/30/91 Air Filter Gr-Alpha 250 ¢ 6.0 2700 200
Gr-Beta 920 ¢ 10.0 100.00 = 0.00
Sr-90 300 ¢ 50 27.67 = 2.89
Cs-137 300+ 50 33.33 2 3.21
09/13/91 Water Sr-89 49 0 ¢ 50 50.67 * 2.89
Sr-90 250 ¢ 5.0 26.00 * 1.00
09/20/91 Water Gr-Alpha 100 ¢ 50 11.67 ¢ 0.58
Gr-Beta 200 ¢ 50 21.00 + 0.00
09/27/91 Milk Sr-89 250 ¢ 5.0 21.00 £ 2.65
Sr-90 250 ¢ 57 19.00 = 0.00 (e)
[-131 108.0 ¢ 11.0 113.33 £ 5.77
Cs-137 300 ¢ 50 29.00 * 3.61
K 17400 + 87.0 1503.33 ¢t 75.06 (f)
See footnotes at end of table.
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US EPA INTERLABORATORY COMPARISON PROGRAM 1991

(Environmental)
Collection “Teledyne
Date Nuclide EPA Result(a) Isotopes Result(b)
10/04/91 . Co-80 290 ¢ 5.0
Zn-55 73.C ¢ 7.0
Ru-106 1990+ 200
Cs-134 100 2 50
Cs-137 100 = 50
Ba-133 98.0 ¢ 100
10/18/91 Water H-3 24540 £ 353.0 2333.33 t 57.74
10/22/9° Lab Perf. Gr-Alpha 820+ 210 55.00 ¢ 4.36 ()
Water Ra-226 220 2 3.3 21.00 % 2.65
Ra-228 222 ¢ 56 1800 ¢ 1.00
Gr-Beta 650 = 10.0 56.00 £ 1.00
Sr-89 100 ¢ 5.0 10.67 ¢ 2.08
Sr-90 10.0 5.0 9335+ 0.58
Co-60 200 50 19.67 ¢ 0.58
P Cs-134 100 £ 5.0 1033 = 2.08
Cs-137 11.0 ¢ 50 13.67 ¢ 0.58
11/08/91 Water Ra-226 65 % 1.0 3372 0.33
Ra-228 8.1% 2.0 7.90 3 1.20

See [ootnotes at end of table.
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Footnotes:

(a)

(b)

(c)

(d)

(e)

(f)

EPA Results-Expected laboratory precision (1 sigma). Units are pCi/liter
for water and milk except K is in mg/liter. Units are total pCi for air
particulate filters.

Teledyne Results - ~verage t one sigma. Units are pCi/liter for water
and milk except K is in my/liter. Units are total pCi for air particulate
filters.

The sample presents a different counting geometry. The EPA deposits
acuvity in a 3/4 inch diameter circle, on a plastic disk approximately 3/32
inch thick. A special calibration for EPA filters will be performed. The
laboratory has obtained blank filters from the Las Vegas facility, and will
simulate their deposits

The lowest three results out of nine analyses were chosen. uther results
in the group were close to the riven value. The process for accepting
data is currently under review.

The cause for the deviation is believed to be erroneously high strontium
ylelds, probably caused by incomplete separation of calcium. The
laboratory has investigated carrier concentrations and pipeting
techniques, and have found them to be correct. Further acrects of
analysts' techniques are being tested. The laboratory has received a new
strontium extraction material developed at Argonne National Laboratory.
Experiments with this method to achieve better separation of calcium
were completed and procedure PRO-032-105 was implemented on
2/1/92.

An investigation is being conducted; the resulte will be available shortly.

2/18/9
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PPPENDIX C

STATISTICAL NOTES

Each activity is reported 1n one of two forms:
X 2s or
“Ls

where
4« % value of measurement;

$ * counting error at the 95%
confidence level (2 sigma error);

L = detection 1imit based on 4,66 sigma error
for counter background

A1l activities are corrected to collecticn ¢ime except for gross alpha
and gross beta.

Computation of means:

(8) 1In any statistical table, the values are entered as
Xt§

or <L

where

X = sample mean = &x;
n

h = nurber of data points averaged;

T = average of the 2 sigma counting errors = I

n
(b) For gross beta and gross alpha results in air particulates, averaging
includes ‘alues which are lcss than the lower limits of detection,
The detec!ion 1imit is used as the sample activity in these cases.
(¢) 1In all caies, 1f a1l values in en -¢raging group are below detec-
tion Timits, the highest of the detection limits is reported as a
"less than" value without an associated tolerance. If some values

are atove detection limits and some are below, then:









NEBRASKA PUBLIC POVER DIsTRICT
COOPER NUCLEAR STATION
ENVIRONMENTAL RADIATION SURVEILLANCE PROGRAM
NOTIFICATION LEVELS

Hsdla and Muclide Nerification Level

Alr
Gross Alpha 0.1 pCl/l;
Gross Beta. 1.0 pCt/-J
I-131 . 0.3 PC(/I)
Cas-13¢ 3.3 pCl/-3
Cs-137 6.7 pCi/m
Milk
I-131 (lov level) . : A . ' % o . 1.09 pci1/1
Sr-99 "4 A ' 9 : Tt 7t e, . 4 . 6 04 pciny
Sr-90 . . ¢ i 4 : \ ¢ oaoa 1602 pcin
Cs-13¢ ¢ & 4 4 P 4 ‘A d v s s 2000 pcin
Ce-1yy . . . £ s w9 A 2.0 po1n1
Groundvater
Gross Alpha = = = I T e 120 pecin
Gross Beta. . = == VoW e e e peint
H-3 . o o o e w4 . 8700 pCi/1
Mn-S4 . . L € rx o A - 330 pCi/]
Fe-59 . O I wr C A4 >y . 130 pci/1
Co-58 . ok T e O 330 pCi/1
. s S TR T A . 1. pCi/i
Zn-$% . ¢ iu N A 4w o % a e w e i 100 pci/1
Zr-Nb-%% A o e o E e 4 e 67 pCi/1
| g I 2.67 pcin
o=l ., ..., L. oy T T 10 pCi/1
e L] T R U T i { % 4w ks pe 17 pC1/1
Ba-la-240 . ., ., ... F X Lon L e e 6/ pCi/1
Food Products
I-131 . 0.1  pli/g wet
Ca-134 0.33 pCi/g wet
Cs-137 0.66 pCi/g wet
Fish
Gross Beta. . . . | T R R e 10.9  pCi/g et
0¥ . L £ £ 2 L 2'n"s Fw o 3.3 pCi/g wet
Be-90 . . ., .. .. .. L I P ‘ 1.2 pCi/g wver
L2 PR e T S o B T 10 pCL/g vet
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Medla and Muclide Notificeation Level

Fish (Continued)

Fe:59 . . . . . (" " : 3.3 pCi/g wvet
Co-580 . . . | . ; ‘ ; k- e A 10 pCL/§ wver
Co-60 5 iy 3.3 pCi/g wet
Zn-6% . o _ : -y : 6.7  pCi/g vet
Cs-134 i ; e 1 1" imbe T 0.33 pCi/g vet
Ca 137 0 87 pci/g ver

River Vater

Gross Alpha Su: i = o 5 , 220 peinl
Gross Alpha Dus . R 1.6 pci/i
Grous Beta Sus. . Coe o S 6.8 pci/)
Gross Bets Dis . S R 88.6 pcinl
fr 09 . T : =y = : 1000.0 peinn
Sr-90 . . Coe oo 100.0  peisy
N-3 . . e o~ O e Tl SN 6700 pci/1
Mn-S4 . . o o ‘ T R R ¢ pci/l
Fe-5¢ . . o I 130 pCL/1
Co-580 . _ _ - _ e r ey s 330 pCi/1
Co-60 . o . _ o : e 100 pCL/1
Zn-68 . . R Rt 100 pCi/1
2r-Wb-95 . e e e 67 pci/1
1-131 . . . R T e LN 0.67 pcisl
Ce-13% . . e g Lam s 10 pCi/1
Ca- 137 | . ERCTRRCERC ¥ 15, A P S - 1? pCi/1
Ba-la-l40 . . : ¢ S e 67 pci/1
Shoreline Sediment
Co-60 0.1 pCi/g dry
Cs-134 0.75 pCi/g dry
Cs-137 0.75 pCi/g ¢~y
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AFPENDIX B
CONVENTIONS USED
o
DATA TREND CRAPES




v D Tran
T™e data trend plots are dased on the statiatical fummaries of Section V1.
Monthly or quarterly AVaTages are plotced.

The conventions used to detersine (! & "less thaa" (<) value or
detectable result s piotted sre those giveu 1» Appendix

Lease~than-value data points srv tagged with . ‘ovnvcrd-potnttn. ETTOV &8
indicated balov: .

L

A typical less~then value arising frow delayed counting of short«lived
isotopes (such as 1<1)] or Ba=140) or reduced sample size are omitted.
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CETECTION CAPABILITIES
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N Appendix G

Sample Station Locations and Sample Types



Sample

Station
No. 1
No. 2
No. 3
No. 4
No. 5§
No. 6

sample Description - Type and Location

Type: (1)
(2)

Location:

Type: (1)
(2)

Location:

Location:

Type: (1)
(2)

Location:

Air Particulate and Charcoal Filters
Environmental Thermoluminescent Dosimetry

Sample (1) is taken on top of the Material
Etorage Warehouse on site. Sample (2) |is
taken approximately 130 feet gsouth of the
Materials Warehouse NW1/4, 532, TSN, RI16E,
Nemaha County, Nebraska.

Air Particulate and Charcoal Filters
Environmental Thermoluminescent Dosimetry

On north side of county road access to the
south portion of the CNS site approximately
275 feet west of the former Jefferson Broady
farmstead, SW1/4, 832, TSN, R16E, Nemaha
County, Nebraska.

Air Particulate & Charcoal Filters
Environmental Thermoluminescent Dosimetry

Located on the north side of the Brownville
State Recreation Park access road near water
gauging station, SEl,4, S18, TSN, R16E, Nemaha
County, Nebraska.

Air Particulate & Charcoal Filters
Environmental Thermoluminescent Dosimetry

Located 1/2 mile south of Phelps City,
Missouri, on west side of Highway "U", NE1/4,
82, T64N, R42W, Atchison County, Missouri.

Air Particulate & Charcoal Filters
Environaental Thermoluminescent Dosimetry

One-fourth mile south and one~fourth mile east
of Langdon, Missouri, on north side c¢f road,
west of railroad tracks, SW1/4, S18, T64N,
R41W, Atchison County, Missouri.

Alr Particulate & Charcoal Filters
Environmental Thermolumitescent Dosimetry

One mile west of the end of Missouri State
Highway "U", south side of road, SW corner of
the intersection, NW1/4, 834, T64N, R42Ww,
Atchison County, Missouri.



Sample

No.

No.

No.

No.

No.

No.

No.

10

12

20

Sample Description - Type and Location

Location:

(2)
Location:

Type: (1)
Location:

Type: (1)
Location:

Type: (1)
Location:

Air Particulate & Charcoal Filters
Environmental Thermoluminescent Desimetry

300 yards eas. of Highway 67 at Nemaha on
nortii side of road, SW1/4, 8§6, T4N, R16E,
Nemaha County, Nebruaska.

Air Particulate & Charcoal Filters
Envirormental Thermoluminescent Desinmetry

One~half mile north, 3/4 nmile west and 3/4
mile north of Nemaha on west side of road
adjacent to the Mark T. Moore Transmission
Line, NEl1/4, S35, T5N, R1S5E, Nemaha County,
Nebraska,

Air Particulate & Charcoal Filters
Environmental Thermoluminescent Dosimetry

Four miles north of Highway #136 on Highway
#67. One mile east of liighway #67 and 1/2
mile riorth on west side of road, SWl,4, 826,
T6N, R1SE, Nemaha County, Nebraska,

Air Particulate & Charcoal Filters
Environmental Thermoluminescent Dosimetry

One mile north of Barada, Nebraska, .. SW
corner ot intersection, NE1/4, S14, TIN, R16E,
Richardson County, Nebraska.

Water - Ground

Plant well water supply header at well pits,

NW1/4, 8§32, TSN, R16E, Nemaha County,
Nebraska.

Water - River

Sample (1) will be taken (monthly) from the

Missouri River immediately upstream from the
Plant Intake Structure (River Mile 532.5).

Environmental Thermoluminescent Dosimetry

on NNW boundary of NPPD pronerty,
approximately 20 yards east of county road,
SEl/4, S30, TSN, R16E, Nemaha County,
Nebraska.



ilscharge

utfall liver € sample (2)
taken from the river AT about River
rom the

the river ne~half to three

ar“\\> ) “L;; De taxen ?
asxa bankx

of
lownstrean from the plant site

Broadleaf

@ taken twice a year from the
PUt one to three miles above

sample ¢) Will be taken
mile sout! f the Brownville

ect o

ne mile sout! east f Barada,
ibraska, sou 3lde ¢ Meir t Wissnman

inert
rm, NWI hardson County
braska




pRescription - Type and location

Type:

Location:

T

rype:

wocation:

Type:

_— 4
Location:

’I‘*,’pe :

ocation:

Type:

Location:

Environmental Thermoluminescent Dosinatry

hree miles south of Brownville. Nebraska, on
county road, at the southeast corner of the
intersection, with the farm road ieading to
sample Station No. 2, SEl1/4, S31. SN, R1l6E,
Nemaha County, Nebraska.

Environmental Thermoluminescent Dosimetry

One mile SSE of the CNS Elevated Releasa
Point, 50 yards west of the levee at the south
boundary of NPPD property, SE1/4 532, TSN,
R16E, Nemaha County, Nebraska.

Milk (Nearest Producer)

One mile west of Brownville, Nebraska, on U ‘
Highway #136, one mile north of highway, n
county road. Turn to right and proceed
approx:mately 1,2 milec east on south side of
the road, Reaymond Gentert farm, NW1 4, 813,
TSN, R1S5SE, Nemaha County, Nebraska.

Environmental Thermoluminescent DOSs

TW0 miles south of Nemaha. Nebraska,

Highwvay 67 - east side of highway. Mrs. Lol
Kennedy farm, NW1/4, 819, T4N, R16E, Nemah
county, Nebraska.

Environmental Thermoluminescent Dosimetry

Two niles west of Brownville, Nebraska
U.S. Highway #136, then north 1-1

county road, then east 1/2 mile, on

of road, Walter Parkhurst farm., NE1

TSN, R1S5E, Nemaha County, Nebraska.
Environmental Thermoluminescent

Twe miles east of Phelps City,

U.S. Highway #136, then south
county road, then west 1/4 mile,
farm, SE1/4, S6, T64N, R41W, Atchisc
Missouri,




=ampple Description - Type and L - itio.,

'Ype: 1) wironmental Thermoluminescent Dosimetrv
) Y

4 -~
LOCatl

lies south ot Brownville, Nebraska, on

st side the paved road. NFPD
y SE1/4, 8530, TSN, R16E, Nemaha
Nebraska.

ronmental Thermocluminescent Dosimetry

5 miles south of Brownville Nebraska, on
che «ast side of the paved road. NPPD
roperty, NEl/4, 531, TSN, R16E, Nemaha
ounty, Nebraska.

ironmental Tnermoluminescent Dosimetry

2=31/8 miles south of Brownville, Nebraska, in
the northeast corner of the intersection of
the paved county road and the CNS access road.
NPPD property, NE1/4, 631, TSN, R16E, Nemaha
county, Nebraska.

TYype: 1) Envirvnmental Thermoluminescent Dosimetry

Location: 7/8 mile south of Cooper Nuclear Station i
field. NPPD property, SW1/4, S32, TSN, RL6E,
Nemaha County, Nebraska.

Type: ) Envirc aental Thermoluminescent Dosimetry
Location: 2-1/4 miles south of Nemaha Nebraska,
Highway 67, then east one mile to the
of the driveway and county rocad on the
side of the driveway. Leroy Kennedy. NEI
§1%, T4N, R16E, Nemaha County, Nebraska.

Environmental Thermoluminescent Dosimetry

miles .est of Brownvil)le. Nebraska
outh side of U,S. Highway 136, west
t Grc School. Bruce L. Sc.le. NWl/4,
TSN, R15E, Nemaha County, Nebraska.

n :
Dosimetry

Environmental Thermoluminescent
One mile east of Brownville,
Highway 136 north 1/4
side of th ounty road,
NEl/4 $33 TESN, R42W,

Mis

S6C




Sample

No.

No.

No.

No.

No.

No.

87

90

51

sSanple Description ~ Tvpe and location

Type: (1)
Location:

Type: (1)

Locaxion:

Type: (1)
Location:

Type: (1)
Location:

Type: (1)
Location:

Location:

Environmental Thermoluminescent Dosimetry
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. SEl1/4, 522, T65N,
R42W, Atchison County, Missouri.

Environmental Thermoluminescent Dosimetry
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.
SW1/4, 83, T64N, R4ZW, Atchison County,
Missouri.

Environmental Thermoluminescent Dosimetry

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,
NW1l/4, S11, T64N, R42W, Atchison County,
Missouri.

Environmental Thermoluminescent Dosimetry

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. Gertrude Rosenbohm, NE1/4, 514,

T64N, R42W, Atchison County, Missouri.

Environmental Thermoluminescent Dosimetry

1-1/2 miles west and 3/4 mile south of
Langdon, Missouri, on Highway "U", then 1/4
mile west. Garth Green. SW1/4. S$23, T64N,

R42W, Atchison County, Missouri.
Environmental Thermoluminescent Dosimetry

1/2 mile west of Rock Port, Missouri, on the
south side of the intersection of U.S. Highway
136 and U.S. Highway 275 at the water tower.
Mildred Cook. NW1l/4, S28, T65N, R4lw,
Atchison County, Missouri.



Sample

=tation :

sample Description iype and location

) & I'ype: 1) Environmental Thermolunminescent Dosinetry

4 nmille south ¢ Langdon, Missouri, on the
vest side of the oad. Max Peelel NEl/4,
324, T64N, R42W, Atchison County, Missouri

Food Products - Broadleaf Vegetatior

ne mile south of wille, Nebraska .
paved road in the road ditch in Sector R
SEl/4, 519, TSN, R16E, Nemaha ounty,

Nebraska.

Milk Jther Producer

i-1/4 miles sou' n of Shubert, Nebraska, n the
west side of Highway 67. James Zentner dairy
NEl/4, 824, TAN, R1SE, Richardson County,
Nebraska.

a) Numbers n 3 L NC from seguences
Numbers ¢ discontinued Sample




' Appendix H

Summary of Doses to a Member of the
Public Oft-Site
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