Nebraska Public Power District

Cooper Nuclear Statior

Annual Radiological Environmental
Operating Report

Environmental Radiation Monitoring Program
January 1, 1990 - December 31, 1990

Docket Number 50-298

Prepared by

TELEDYNE
ISOTOPES




GENERAL OFFICE
PO BOX4p8 COLUMBUS, NEBRASKA 66602-0400
TELEPHONE (402) 6648561
FAX (402) 5635661

ST P S e ey

NL§9100210
April 2, 1991

U.§. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C, 20555

Bubject: Annual Radiological Environmental Report
Cooper Nuclear Station
NRC Docket No, 50-298, DPR-46

Gentlemen:

In accordance with specification 6.5.1.E of the Cooper Nuclear Station Technical
Specifications, Nebraska Fublic Power District submits the Cooper Nuclear Station

Snnuaé Rag(ol? ;Bal Environmental Report for the period January 1, 1990 through
ecember 31, '

In accordance with 10 CFR 50.4(b)(1), we are enclosing one signed original of the
report for your use, one copy to the Regional Office, and one copy to the NRC
Resident Inspector.

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

Stgﬁ;rjﬂy.
// N
4‘% e

Nutlear Power Group Manager

CRH/dgl/gls
Enclosures

ce: U.8., Nuclear Regulatory Commission
Regional Office - Region IV

NRC Senior Resident Inspector
Cooper Nuclear Station

Powertul Pride in Nebraska




“CTELEDYNE
ISOTOPES

REPORT TO
NESRASKs PUBLIC [ OGER DISTRICT
COLUMBUS, NEB - KA
RADIATION ENVIRONMENTAL ML. 'TORING PROGRAM
COOPER NUCLEAR S ATION
NEMAHA CCUNTY, NEBRASKA

ANNUAL REPORT
JANUARY 1 TO DECEMBER 31, 1990

PREPARED BY
TELEDYNE ISOTOPES
50 VAN BUREN AVENUE
WESTWOOD, NEW JERSEY 07675

) -

REPORT APPROVED BY: A Ccmt\

3&v1R0NMENTAL ANALYS1S DEPARTMENT



4 rennrt ~r * mnardas p 1 .
5 report ¢ the period of January

A sample ¢ ctions were made by
Nebraska Public / ( - Ana

d contracto and perse
L1 lyses were performeq
analyses were prepared Teledyne Isotopes and forwarded
Power District

wihe

\




Jmmary

amp | 1n¢ '\d Analyses Program, Stations
Discussion, ..

A\« Program Object ive Uata [nterpretati

Atmospheric Nuclear Detonations

REMPS TABLE 3 ANNUAL SUMMARY OF ALL STATIONS OF THE [SOTOPES

OF INTEREST WITH YEARLY AVERAGE ACTIVITY, NUMBER

F DETECTIONS PER TOTAL STATION WITH HIGHEST AVERAGE
ACTIVITY, AVERAGE OF CONTRQL STATION AND INCLUSITVE
DATES OF ANALYSES

ON THE ENVIRONMENT, GRAPHS OF RESULTS AND
FOR EACH QUARTER
AIR PARTICULATES - GRNSS BETA - GROSS ALPHA.

CHARCOAL FILTER, T«l3luuvvuinnnnrevess
COMPOSITE OF AIR PARTICULATE FILTERS
£ § TSP e
MILK - NEAREST PRODUCER,

MILK « OTHER PRODUCERS, .




l.
J.

Ky

TABLE OF CONTENTS
PAGE
QROUNDMATEN s v viviiin vt vina v d A el bekshn s Cadd wiitapa il
b B RTINS A LT, |
THERMOLUMINESCENT DOSIMETERS 40 vssueusennsnsnenenecssessnensess 86
FOOE « RDADLRAF SBRTATIONs 4450+ cranssianisntprnsusnyaisriinsatl
BNOREUIRE SEDIRENT o 0v, sinde” sdsunnmstadsanasinidsienisbasasnd bl

vI[O CONPLETE DATA TABLESOlil'.l.l!.‘l..l.o'!.ll.l..'l‘ll‘!lllilll!.'.ll'loc.'loz

A,8,C.
0.

Le

ATR PARTICULATE FILTERS = GROSS ALPHA, GROSS BETA, 1<13l,uvvvee..103
COMPOSITE « AIR PARTICULATE FILTERS:euvovesvssnsnesossnsnsoneenesl2d
B T [ L T AR U oy AU S UM D RN AR LI § |
MILK = NEAREST PRODUCHR ;s v s 00 sv e st avnasnvinrinssrssancessasssss 38
MILK = OTHER PRODUCERS . ¢« sovovnnsnssanoosssssnsseantsassesseneveoeldl
QROUNDRATER oo s soosnsononnnsvsnansisnesosssernsssaissoerssessesssll?
RIVER MATER . cavanovanonsnsnscananinasonesossosesisanesesnsssesseselO
THERMCCUMINESCENT DOSTMETERS . vousuennsnvsussnssosnssesnsssssssssel59
FOO0 » BROADLEAF VEGETATION: sososeansasntnisnsnasnsonssnsassses bl
SHORELINE SEDIMENNT . cocovsosnosnnnsnssnssnsossasssstcssseesesssssl??

REFERENCESOOO0000.....'..000'000'000".0O0.0.!..0...000000l."l....l'..'l.lOl0179



TABLE OF CONTENTS

Appendix
A LAND USE CENSUS.
B. INTERLABORATORY COMPARISON PROGRAM
STATISTICAL NOTES.
NOTIFICATION LEVELS.
CONVENTIONS USED IN DATA TPEND GRAPHS.
DETECTION CAPABILITIES

SAMPLE STATION LOCATIONS AND SAMPLE TYPES.

SUMMARY CF DOSES TO A MEMBER OF THE PUBLIC OFF-SITE.




Ty

sampling schedule and analysis,
1990, Cooper Nuclear Station

Sample Station Location with
Distance and Direction from the
Elevated release noint (ERP)

summary of Radiological Monitoring
Progr am

Statistical Summary Tables - Section VI pages
8y Sample Type

Data Tables - Section VII pages
By Sample Type and Station




No,

A-1
A-2
8-1
C-1
0-1
0-2
£-1
F-l
Fa2
G-1
G-2
H-1
(-1
[«2
J-1
K1

LIST OF FIGURES

Title Page

Maps of sampling stations, Cooper Nuclear SLELION  seoesvrnssasninreced,

Air Particulate, Gross Beta - CNSivvsoesoiennssnssnrrnnsnserenrenies29,30,49,850
Air Particulate, Gross Beta - ERAMS ¢ cavrssvnnvononsassanaeessanninedl; 38,81,82
Air Particulates, Gross Alpha - CNSev vnvnnonnesnnssnsnsonenrenneesd29,30,49,50
Afrborne - lodine, CNSoassnsvnntntnsortnnsnrsanrasesesssrnesarssness 82,43

Air Particulates - Ce-144 - CNSsvsnrnrnnnnninonsrsnsnisnsesrnnnsesse29,30,49,50
Air Particulates Ce-144 « EML. uvsnvnvssovannsernssnsnssosasseernseedl,§l

Fish, Gross Beta, K-40, Sr-90 and Cs-137 - Al LocationS.vvivsnvess, 56,57

Milk - Nearest Producer, K-40, [-131 and C8137 avnsninnsonsnenssnesBl B2

Milk - Nearest Producer, Sr-89, Sr-90 and £lem. Clivonsvvensninnees 83,64

Milk - Commercial Producers, K-40, [-131 and C8~137vvennsvinnnneees 68,69

Milk - Commercial Producers, Sr-89, Sr-90 and £lem. Clivsvonnnnnenie?0,71
Groundwater - All Locations, Gross Alpha, Beta and Hedeseoonnninensd?5,76

River Water - A1l Locations, Gross Alpha, Betadsicevsonssnrnsonssess80,81

River Water - All Locations, Sr-89, Sr-90 and Hedevaronnonnnnnnnnes 82,83
Thermoluminescent Dosimetry - All LOCAt10NS s sssvvnsssnntsvensssesss 87,88

Food - Broadleaf Vegetation = A1) LOCALIONS . vuvuueuvuvsrssnsenenses 08
Shoreline Sediment - K-40, [-131, C$=134 and CS=137400erucrrunseves 99

vii



I+ INTRODUCTION

This report contains a complete tabulation of data collected durin
the pecfod January through December 1990, for the operational Radiologica
Environmental Monitoring Program performed for the Cooper Nuclea: Station
(CNS) of the Nebraska Public Power District (NPPD) by Teledyne Isotopes.

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

Radiological environmental monitoring began in 1971 before the plant
became operational and has continued to the present. The program monitors
radiation levels in air, terrestrial and aquatic environments., 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
Environmental Sciences assumed responsibility for the analyses effective
January 1, 1977.

On November 1, 1978 Haielton Environmental Sciences Corporation (HESC)
assumed responsibility for the program. Prior to November 1, 1978 Hazelton
Environmental Sciences operated as NALCO Environmental Sciences. Teledyne
[sotopes again assumed responsibility for the analyses effective January 1,
1979 through December 31, 1990.



[1. SUMMARY

Presented 1in 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 Vv, Table 3 presents the yearly summary of the program with the
total number cf samples of each type analyzed, the yearly average for al)
samples, the number of detections per total number of samples, the station
with the highest average, the average of the contro) station, and the in-
clusive dates of the analyses.

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 1s followed by a complete tabulation of the data by sample type
and station number,

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.
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TABLE 1

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
ENVIRONMENTAL RADIATION SURVEILLANCE PROGRAM

SAMPLING SCHEDULE AND ANALYSES

sample nge

Afrborne - Particulates

Airborne - lodine

Samglc TZES

Milk - Nearest Producer
(peak pasture only)

§amgle nge

River Water

Milk - Nearest Producer
(except peak pasture)
season)

ONCE PER 7 DAYS

Station Nos,
1«10

1-10
ONCE PER 15 DAYS

Station Nos.
61

ONCE PER 31 DAYS

Station Nos,
12, 28

61

Analrses

Gross a, B, Gamma
isotopic on quarterly
composite of each
station and on each
sanple 1in which

gross beta activity

fs > 10 times the
yearly mean of control
samples,

[-131

Analzses

[«131 (low level)
Gamma isotopic

Sr-89, Sr-90, Elem, Ca
on monthly composite

Analzses

Gross @ - sus and dis
Gross B - sus and dis
Sr-89, Sr-90
Gamma f{sotopic

Tritium on quarterly
composite

[«131 (low level)
Sr-89, Sr-90

Elem, Ca

Gamma f{sotopic
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sample Type
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Background Radiation

Grouss a, B
Gamma isotopic
Tritium
Milk - Commercial and : (=131 (Tow leve)
Other Milk Producers Sr-89, Sr-90
Elem, Ca
Gamma isotopic

2 TIMES/YEAR

jwng’e “vpe Station Nos. Aﬂalzses

Fish (Summer and Fall) Gross B

Sr-89, Sr-90
Gamma isotopic

Shoreline Sediment Gamma isotopic




TABLE 2

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
BROWNVILLE, NEBRASKA

'ANF ANC\ "'Qf"vv.N FROM THFE ¢ EVATED RE! FASE
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STATION O1STANCE® DIRECTION®

NUMBER (MILES) (OEGREES)

78 NA
~ NA
?:O NA

270 NA

A4S

NA

NA

NA
NA
NA
NA

N s LD OO vt s N e e N DO~

270 NA
31 NA
36 NA
71
39 NA
35 NA

270 NA

180 NA

212 NA

22 NA
7 NA

299 IND

284 IND

265 [ND

176 IND

189 [ND

297 (ND

3 (KD
16 IND
20 [ND
63 [ND
86 [ND

134 IND
54 [ND
90 NA

189 NA

108 [ND

216 IND

334 NA

250 NA

220 NA
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Distance and direction are specified with respect to reactor elevated
release point,

Classification codes: IND = indicator; CON = control; PO =
pre-operational sampling site; NA = not active

]




NEBAANKA PUALIC POWER D18 TR
COOMR NUCLEAR §74 708

SAMPLMG STATION

LOCATIONS war

-

---—u»--u----@ﬂ.----—-

NEBRASKA

Sewta

R

SCALE IN MILES
2

B 48— — . — L —\ —

vaa |

MNANSAS

NEBRASK A



o i

NEBRASKA PUBLIC POWER DIST
COOPER NUCLEAR STATION -

Sire
SAMPLING STAT
LOCATIONS u?'
e IR

NEBRASKA MISS0URI

2 -
&
\m” \ \
ile
474 80 "—-i-—"
\
£ 17 W
s \/
N
—
Y
bl 200 ...,
‘A.—\ i
A
~
- .I' "gu/’\ $Tase- |
w LIRS ATY L
l‘h




DISCUSSION

Program Objectives and Data Interpretation

The objective of the monitering program 1s to detect and assess the
impact of possible releases to the environs of ragionuclides from the oper-
ations of the Cooper Nuclear Station., This objective requires measurements
of low levels of radicactivity equal to or lower than pre-determined limits
of detection, In addition the source of the environmental radiation must be
established, Sources of environmental radiation include:

Natural background radiation from cosmic rays (Be-7),

Terrestrial, primordial radionuclides from the environment

(K-40, Ra-226, Th-228),

Fallout from atmospheric nuclear tests such as the September
1977 detonation by the Peoples' Republic of China and the atmo-
spheric weapons test of October 16, 1980 (fission products and
fusion products).

Releases from nuclear power plants such as CNS (fission

products and neutron activation products),

Fallout from the Chernoby) Nuclear Reactor Accident,

Radiation levels measured in the vicinity of an operating pover station
are compared with preoperationa) measurements at the same locations to
distinguish power plant effects from other sources, Also, results of tne
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,

8., Atmospheric Nuclear Tests

Three atmospheric nuclear 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 1-13]1 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 no
[=13]1 was detected from radiogases from any sources.

On April 26, 1986 the fire and explosion of Chernoby! 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 particulates and (<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 broad)eaf
vegetation, Similar results occurred in other areas of the United States and
the entire Northern Hemisphere.




Ve 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 (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 ard fraction
of detections to total samples assayed are presented, The station locat ion
ang station number with the highest annual mean is also tabulated. f a
control staticn 1s 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 samy = analyzed and the average activity of all samples from a))
stations of each nuclide., [f there were no positive detections the maximum
of the lowest levels of detection fs 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 popul a-
tion can thus be evaluated,




TABLE 3
RADIOLOGICAL ENVIRONMENTAL
MONTTORING PROGRAM SUMMARIES

(REMP)

1990

12
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RADINDLOGICAL ENVIRDNMENTAL MONTTORING PROGRAM SUMMARY

PATHWAY- WATERRORNE
SANPLE - WATER - RIVER

UNITS - PCI/ZLITER
ANALYSES NO LINIY OF ALL INDICATOR SAMPLES
NETECTION MEAN X E-00
REAN X E-00 REINCE
FRACTION
GR-aA DIS 24 &0 LY s0.0
Ly 2.0 ~LY &0.0
0007024
CR-a Sus 24 A0 3.3
1.3 - .o’
0117024
Le-% nys 24 1.8 12.4
3.5 - 13.0
0227024
CR-% sus 24 1.8 7.3
1.1 - 29%.0
024/024
sR-89 264 1.1 LY 1.0
LY 0.5 -y 1.0
0007023
ig-90 24 3.%30 LY 0.900
LY 0.300 ~-wuv 0.3500
©00/028
K-40 24 140.0 58.20
S8.20 - 58.20

0017024

COMPILAYION - ANNUAL SUMMARY
CONTROL - STATIOM 12 - 0.1 M1,

LOCATION WITH HIGHEST MEaAN
MEAN X £-09
STATION fFRACTION RanNCE
STATION DESCPIPTION

3.5
28 nas/012 1.3 - 8.3
STATION 28 - 1.8 W1, 1S0 NFG. INn.

10.7
12 011/012 9.5 - 13.8
STATION 12 - 0.1 mMI. 360 nFG. oML

7.9
28 0127042 1.1 - 29.0
STATION 28 -~ 1.8 »1. 150 DEG. un,

se.20
12 0017012 S8.20 - 58.20
STATION 12 - 0.1 MI. %0 DEG. CON.

NFEBPASKA PUBLIC POWFR DISTIRICY

360 DEC. (N C(DOPER NUCLEAR STavion

CONTROL (OCATIOM NON~  REPORTIMG PERIOD
MEAN X F-00 ROUT INE

RANGT
FRACT 10N
LT 30.9 © 01715 790-12/10/90
LY 3.0 LT 30.0
00c/012
3.1 0 01/} /90-12/1079¢
1.% - 6.7
0067012
10.7 0 01,y5 /90-12/1049¢
9.5 - 13.0
011/612
6.7 0 01/)5/90-12/10790
1.5 ~ 24.0
0127012
LY 3.0 0 0i/)5/90-12710790
LY 0.500 -o7 i.0
000/01
LT 0.%00 € 01/15/790-12710/90
LT 0.300 -uT  0.800
0007012
58.20 0 01/15/90-12710/90
$8.20 - s8.20
001/012
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RADIGLOGICAL £ IRONMENTAL MONITORING PROGRAM SUMMARY

PATHEAY - GAMMA EXPOSURE COMPILATI N - ANNUAL SUMMARY REBRASKA PUBLIC POWES BIsSTRICY
SAMPLE - EOVIRONMENTAL 110 conTROL - COOPER WUCLEAR STATION
URITS - mR
ARALYSIS L1 LINEYT OF ALl INDICATOR SAMPLES LOCATION WITH HIGHEST MEAN CLUNTRO: LOCATION NGN-  REPORTING PERIOD
BETECTiON MEAR X F-00 WEAN X E-00 REAN X £-00 ROUT Ing
MEAX X E-00 RANGE STATION FRACYIOWN RANGE
FRACTION STATION DESCRIPTION FRACTION
o 1726 2wk 9 91/03/90-31/03791
(a)
(s)
Total 7.1 mk 107.0 ek is.a
Exposure/yeer £3.0- 187.0 o1 004/004 (2] 004/004e
1267125 STATION 01 - 0.1 ®mi 225 DEG. 1wp STATION 48 - 10.25 m1. 270 pes. com.
6.7 =@ is. ¢
Average 17.0 sk 22.2 - 29.2 6.0 - 22.1
Exposure/ 13.6- 9.2 o1 008/0604 2 ©24/004
Qquirter 0327032 STATiOM 61 - ©.1 W1 22% DES. 1m0 STATION €& - jo. 25 Ri. 270 966. Com.

(2) The Tio r-om Station 71 was ®issing from its location for the third guarter.

(0) Tme TLD from Station 58 was ®issing from i1ts lecation for the fourth guarter.



ICAL TABLES

FOR

EACH QUARTER




particulates were collected on membrane

The filters were changed weekly and an

pha activities. Juarterly composites are
otopes.,

average gross beta activity
i$ summarized below

1989 First Quarter
econd Quarter
Third Quarter
Fourth Quarter
Average 1989

1990 First Quarter 0.021
econd Quarter 0.01%
Third Quarter ), 021
Fourth Quarter 0,030 \ vl .
Average 1990 0,022 pCi/Cu

The leve) of beta activity was at norma) environmental levels in 199
showing the natural seasonal variations. There was a s ight decline ir
the level of gross beta activity during the first and second quarters; there
was a slight increase over the third guarter of 1989; the fourth quarter
again showed a siight decline as shown in Table A4, The increase and
jecline in activity often occurs and is attributed to naturg) phenomena.

The gross alpha activity continued low and close to the limite of
detection, Gross alpha aCtivity 1s probably due to the alpha emitters
found 1n soil and par.iculates drawn into the filters.

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




A and B, AIR PARTICULATE SAMPLES - GROSS BETA AND GROSS ALPHA
(See Tables A-1 - A-4, B-] - B.d)
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 1990 are on the second
page of Figure A-1, B-1. The gross beta activity fn 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, C(e-144 was below the eve! of detection,

Figure A-2 shows the gross beta activity in air samples through Apri!
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 Envir tal Radiation
Data distributed by the Eastern Env1ronmont|l'1TTI;¥?¥§FL Faciiity,
Montgomery, 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 l1imit of detection by
the analytical techniques now used,

28



SNOTLYOOT TV — IO9OVHIAY L RiSIiHvYOe ool 30

SNOILAVIO T 1Y — J9OVEHIAVY A W4 LNOKW VAi38 ONY Ted Y
SND - SIUAVINOIINYG HIY
SBe 1 L g =0 Eses N = 0 a6t (81194 6LE6T 8.6 LLER Q6T

$000°

S000°

EW/1I2¢

vri-30 VHd v SSOH9 V138 SSOH9

29



SNOILYIOT 717y — 39VHIAY A WILHYND vel-30
SNOIAVIOT 17V — IOVHIAY A MINOGN Vi3I8 ONY YHHd Y
SND - SIUVINDIiNvYG HIv

o663 6863 886 L8611 986t
t000°

y .= —— e T
=) e e R
= - - SO - SRR IS - —_— 4 G600
- —_— — —_—— — — — - R —
1 — —_— e
= — — - —— —_——————— — ——
- "o ~ ——— e e 100

S00°

T0°

EW / 10d

SO

. - - — == W . el et e S . e
. — -  — —— —_— —4-—- ——— 1
B il = e I s e P ey
e — 4 e —————— Tk S— e em————————— —
= t i, U oy o
- e e ——— —
— — — - 4 - _— R — - e

e Pesvee e Bl R » L e oo - o -

g
Pvi-30 VHd v SSOHD V138 SSOH9

30



Va3 {(SwWyed3; IBNOSSim
AL4I0 NOSHIAAI™ —~ IFIOVHIAY L WIiNOW Vvi3IE
SIAVINDIIUVS HIY

SEC T veel Essl 86T isel o861 6461 BL6T L4670 QST

e e W WSS Em—

e T —.

e NN, —

7 1
|
11
ottt
; 1
| |
|
!
|
[ |
1
|
™
TT |
|
]
|
bl LT, o
A

|

QOT.
|

r

|

do{bj:'.

3

.’..‘.'.o.

EW/100

|

—o— —o
W2 eri-30 SWYH3 vi38'9




a3 (Swves3) IGNOSSIw
ALID NOSHIILAIT - IOVHIAY A WANOW viIE
SIUVINOILNVS HIV

o686 s8s: esst LB6T L Sess

! L !
p— — — —_————— S— —— TR
. %
$000 "
T e . —~ - —
-— — 500"
-— - —
R L o LR § s00 "
i o v
e — —— i o
50"
x
3 w




£t

TASLE A-1
WEEKLY COLLECTIONS FIRST QUARTER 1990

SEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AIRSORNE
AIR PARTICULATE FILTERS

PCL/To. -
SAMPLE STATION MONTHLY SUMMARY MOMTHLY SUMMERRY MONTHLY SUMMARY FIRST QUARTER SUMMARY
MocLIDE  wumsem _©1/02-01/29 01/29-02/26 02/26-04/02 01702-04/02
GROSS BETA 01 2.6 £ 1.0 g-92 2.6 £ 0.3 E-02 1.9 2 0.6 E-92 2.3 2 0.7 g-02
02 2.4 2 0.8 e-02 2.5% 0.2 g-02 1.7 2 0.6 E-02 2.1 % 9.7 g-02
03 2.2 2 0.9 £-02 2.1 0.3 E-02 1.6 £ 0.5 g-02 2.0 % 0.6 E-02
04 2.8% 1.1 E-02 2.5% 0.3 g-02 1.8 £ 0.7 E-02 2.3 0.8 E-02
oS 2.2 £ 0.8 g-02 2.2 0.4 E-92 1.7 2 0.5 g-02 2.0 % 0.6 E-02
06 2.6 £ 0.9 -02 2.4 0.3 E-92 1.9 £ 0.6 £-02 2.32 0.7 g-02
07 2.4 £ 0.9 E-02 2.6 £ 0.4 E-02 i.7% 0.3 E-02 2.2 £ 0.6 E-02
o8 2.5 % 0.8 E-02 2.6 2 0.6 E-02 1.8 2 0.¢ E-02 2.2 206.7 E-Q2
03 1.9% 0.6 E-02 2.3 2 0.3 e-02 1.5 2 0.4 E-02 1.9 05 g-02
i0 2.421.0 802 2.2t04c02 1.5 % 0.¢ 502 2.0 0.7 £-02
AVERAGE 01-10 2.4 £ 0.8 E-02 2.4 £ 0.4 E-02 1.7 £ 0.5 -2 2.1 2 0.7 g-92
ALL STATIONS
X and s Grand = and s



MONTHLY SUMMAR Y
04,/02-04/30




5€

SAMPLE STATION MONTHLY SUMMARY
NUCLIDE NUMAER — 01/02-031/30
GROSS BETA 01 2.0%0.2 E-02
e2 2.6 £ 0.6 E-02
03 1.6 £ 0.4 E-02
04 1.6 £ 0.2 g-02
05 2.1 £ 0.4 E-02
08 1.9% 0.2 E-02
07 1.5 % 0.7 e-02
08 1.8 £0.2 E-02
09 1.7 £ 0.4 E-02
10 1.9 £ 0.2 £-02
AVERAGE 01-10 1.9 £ 0.4 E-G2

ALL STATIONS

TASBLE A-3

WEEKLY COLLECTIONS

-~ THIRD QUARTER

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

MONTHLY SUMMAPY

2.4
2.8
-
2.4
2.4
- 9 ;
i.8
2.3
1.9
2.4

2.3

Lo R

23

PCi/Cu. M.

0.%
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0.¢
0.5
0.5
0.5
0.5
0.4
0.6

E-02
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TABLE B-1
WEENLY COLLECTIONS FIRST QUARTER 1990

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

pCi/Cu. M.
SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMAR'Y FIRST QUARTER SUMMARY
= 01/23-02/26 02/26-04/02 01/02-04/02
GROSS ALPHA o1 2.721.2 g-03 3.1 £ 0.9 g-03 2.5% 1.1 503 2.7% 1.0 €-03
02 3.5 % 1.1 g-03 3.7 % 1.3 E-03 2.9% 1.4 £-03 3.3 % 1.2 &-0)
03 2.4% 1.2 -03 2.9% 0.2 g-02 2.4% 1.0 8-03 2.5%0.9 g-03
” o4 2.1 %1.2 e-03 3.5 % 1.4 E-©3 2.9%2 1.4 g-03 2.8 % 1.8 £-03
0s 2.3 % 0.9 g-03 3.1 ¢ 0.7 g-03 1.8 £ 0.6 E-03 2.3% 0.9 g-03
06 2.2 %05 503 2.8%1.0€-03 2.7 £ 6.7 £-03 2.5 2 0.7 £-03
07 2.2 % 0.4 803 4.4 % 1.0 503 2.4 0.7 £-03 2.9% 1.2 g-€3
w 08 2.2 % 1.0 g-03 3.7 £ 0.7 E-03 2.2 %2 6.9 g-03 2.5% 0.9 -0
09 2.1 % 1.0 €03 3.9 % 1.5 g-03 2.020.7 ¥-03 2.6 % 1.3 £-03
10 2.3% 1.2 g-03 3.321.2 g-03 1.9 2 0.9 E-03 2.5%21.2 g-03
AVERAGE 01-10 2.4%1.0c-03 3.4 2 1.1 -03 2.4% 1.0 €-03 2.7% 1.1 €-03

ALL STATIONS

:

Grand x and s



TASLE B8-2
WEEKLY COLLECTIONS SECOND QUARTER (990

NEBRASKA PUBLIC POWER CISTRICT
COOPER NOUCLEAR STATION
EXPOSURE PATHWAY - AIRBOSNE
AIR PARTICULATE FILTERS

pCi/Cu. M.
SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY SECOND QUASTER SUMMARY
MUCLIDE  WUMBER 04/02-04/30 04/30-05/29 05/29-97/02 93/02-07/02
GROSS ALPHA o1 3.7% 1.5 E-03 2.6 2 0.6 E-O3 2.0% 0.9 -03 2.7 % 1.2 E-03
02 2.8%21.0€E-03 2.3 1.1 E-03 2.5 2 0.8 E-03 2.5 % 92 E-03
23 2.32 1.1 €-03 2.0%2 0.3 E-03 2.4 2 0.3 e-03 2.2 0.6 g-03
04 2.8 %2.0E-03 i.8 ¢t 0.4 E-03 2.22 0.4 E-03 2.2 % 1.1 E-03
0s 3.0%1.4E-03 1.7 2 0.8 E-03 2.1 2 0.5 E-03 2.2 £ 1.0 E-03
06 2.52 i.3 E-03 2.1 2 0.5 e-03 2.2 £ 0.¢ E-03 2.3 0.8 E-03
07 3.0 1.3 e-03 2.0 0.4 E-03 2.3 2 0.6 E-03 2.4 £ 0.9 E-93
08 3.320.7 E-03 2.1 £ 0.6 E-03 1.9% 0.9 e-03 2.4 2 0.9 E-03
os 2.3% 0.8 £E-03 2.3 % 1.2 £-03 2.0 2 0.6 E-03 2.2 2 0.8 E-03
10 2.2 2 1.2 E-03 2.0%0.5 E-03 2.1 2 0.4 E-03 2.1 2 0.7 E-03
AVERAGE 01-10 2.8+ 1.2 E-03 2.1 20.7 g-03 2.2 £ 0.6 E-03 2.3 %2 0.9 E-03
ALL STATIONS



6t

TABLE B-3

WEEKLY COLLECTIONS - THIRD CUARTER 1990
NEBRASKA PUBLIC POMER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AIRBORNE

AIR PARTICULATE FILTERS

pCi/Cu. ™.
SAMPLE STATION MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SUMMARY THIRD QUARTER SUMMARY
NOUCLIDE NUMBER 91/02-07/730 _07/30-03/04 03/04-10/0: 07/02-10/0.
GROSS ALPHA 01 3.3%2 1.2 E-03 2.820.7 E-03 2.8 £ 0.6 E-03 2.9% 0.8 E-03
02 4.3 % 1.6 E-03 3.2%21.3 e-03 3 0% 1.9 E-03 3.5 ¢ i.4 E-0)
03 3.1 1.1 €-03 2.4 £ 0.8 E-03 2.4 2 0.3 E-03 2.6 £ 0.8 g-03
oe 2.2 %2 0.6 E-03 3.020.9 E-93 2.9% 1.4 E-03 2.7 % 1.0 €-903
05 2.9%1.1E-03 2.3% 8.5 E-03 2.6 2 0.9 E-03 2.52 0.8 E-0)
06 3.0%2 1.0 03 2.9 % 1.0 E-03 2.9%¢.9 E-0) 2.9% 0.9 £-03
o7 3.32 0.9 £-03 2.6 20,7 -0 3.1 2 0.3 E-®) 2.92 0.7 g-¢3
o8 2.7%2 0.7 E-03 2.3 % 0.4 E-03 2.6 £ 0.4 E-0) 2.5 2 0.5 E-03
0s 2.2 2 0.4 E-03 2.0 £ 0.3 E-02 2.3 % G.4 E-03 2.2 2 0.4 E-03
10 2.6 £ 0.8 £-03 3.4 205 €-03 1.0 £0.3 -3 3.0 0.6 E-03
AVERAGE 01-10 2.9 % 1.1 5-03 2.7 % 0.8 E-03 2.7 ¢ 6.7 E-03 2.8% 0.9 E-913

ALL STATIONS

Gzand x and s






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

fodine,

Tables (-1 through (-4 show the average monthly and quarterly resylts
for each statfon and the average of all 10 stations, Airborne 1-131 levels
were below the 1imits of detection for al) of 1990,

Figure C-1 plots the results of [-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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TABLE C-1
WEEKLY COLLECTIONS FIRST QUARTER 1990
NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATEMAY - AIRBORNE

I0ODINE-131

pCi/Ca. M
STATIOR MONTHLY SUMMARY MONTHLY SUMMARY MONTHLY SOUMMARY QUARTERLY SUMMARY DET./
9 01/02-04/02 TOTAL RANGE
E-02 LT. & Eg-02 LT. 4. E-02 L.T. 4 E-02 9/13 (L.T.2.-L.T.4.3E-02
0z LY. 4 E-02 LT 4. E-02 L.T. 4. E-02 LT. & 802 0/13 (L.T.2.-L.T.4.)E-02
03 L.T. 4. E-02 L.T. &. E-02 LY ¢ E-02 L.T. 4. E-02 0712 L.T.3.-L.T.4.)E-02
oe LY. 4. E-02 L.T. 4. 02 LT. 4. E-O2 L.T. & E-02 0713 (L.T.2.-L.T.4.)E-02
o5 L.T. 3. E-02 L.T. 3. B-92 LT. 3. E-@ LT. 3. E-02 9/13 (L.T.2.-L.T.3.)8-92
06 L.T. S. @2 L.T. S. E-02 L.T. 5. E-02 LT. S. E-02 ©/13 (L.T.3.-L.T.5.)E-02
o7 L.T. 5. E-02 L.T. 5. E-02 L.T. S. E-02 LT. 5 E-0 0/13 (L.T.2.-L.T.5.)8-02
o8 L.T. 5. B0 L.T. 5. E-02 L.T. S. E-02 L.T. S. E-02 0/13 (L.T.3.-L.T.5.)E-02
09 L.T. 5. B L.T. 5. E-02 LT S. E-02 L.T. 5. E-0 0713 (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
01-10 LT. 5. 02 ET. 5. =m-02 E.T. 5. E-02 LY. S. B-@2
DET. /TOTAL o/40 0/40 0/59 8/130 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.-1L.T.5.)E-02 == L.T.2.-L.T.5.)E-02




Sv

IODINE-131

TABIE C-2
WEEKLY COLLECTIONS SECOND QUARTER 1990
NESBRASKA PUBLIC POMWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AIRBORNE
CHARCOAL FILTERS

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

(L.T.3.-L.T.4.)E-02

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

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

(L.T.1.-L.T.3.)E-02

L..7T.2.-L.7.49.

(L.T.2.-L.T.4.

JE-02
JE-02

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

(L.T.2.-L.T.4.

VE-02

(L.T.1.-L.T.3.)E-02

pCL/Cu. M.

STATION  MONTHLY SIRMMARY MONTHLY SUMMARY MONTELY SUMMARY QUARTERLY SUMMARY  DET /

05/29-91/02 ggg-ﬂgg TOTAL

o1 LY. 4 E-02 L.T. 4. E-02 L.T. 4. £-02 L.T. 4. E-02 6/13
02 L.T. 4 E-02 L.T. 4. E-02 L.T. 4. E-02 LT. ¢ E-02 0/1i3
03 L.T. 4 E-02 L.T. 4. E-02 L.T. & E-02 L.T. 4 E-02 0/13
04 L.T. 4. E-02 L.T. 4. E-02 L.T. & E-02 L.T. 4. E-02 /13
0s L.T. 3. E-02 L.T. 3. E-02 L.T. 3. E-02 L.T. 3. E-02 /13
06 L.T. 4. E-O2 L.T. 4. E-02 L.T. 3. E-02 L.T. 4. E-02 0/13
07 L.T. 4. E-02 L.T. 4. E-02 L.T. 4 E-O2 L.T. 4. E-O2 0/13
o8 L.T. 4. E-O2 L.T. 4. E-02 L.T. ¢ E-O2 L.T. 4. E-O2 /13
09 L.T. 4. E-02 LT. 4. E-O2 L.T. 3. m-02 L.T. 4. E-02 0/13
10 L.T. 3 E-02 L.T. 3. E-02 L.T. 3. §-02 L.T. 3. E-02 0/13

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 0/5¢ /130 /139 —

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

(L.T.Z.-L.T.4.)E-62 (L.T.1.-L.T.4.)E-02 (L.T.1.-L.T.4.)E-02

(L.T.1.-L.T.¢.

1E-02



9

STATION

MONTHLY SUMMARY MONTHLY SUMMARY

MOCLIDE  wmeen 0103 0/3 " ov/s-oeres

IODINE-131

o1
o2
03

01-10
DET./TOTAL

L.T.
L.T.
E.T.
L.T.
5
L.T.
L.T.
E.T.
L.T.
L.T.

L.T.

f£.7.2.3 .2.95.08-02

¥
4.
3.
5
- o
- T2
-
3.

5.
0/40

E-02
E-02
E-02
E-02
E-02
E-02
E-02
E-02
E-02
E-02

E-02

TABLE C-3
WEEKLY COLLECTIONS THIRD QUARTER 1990
NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AIRBORNE
CHARCOAL FILTCRS

pCi/Cu. M.
MONTHLY SUMMARY  QUARTERLY SUMMARY DET./
__09/04-30/01 07/02-16/81 TOTAL HANGE
L.T. 4. ©-02 L.T. 4. E-0° L.T. 4. E-02 /13 (L.T.2.-L.7.4.)E-02
L.T. 4. E-02 L.T. 4. E-02 L.T. & E-02 0/13 (L.T.2.-L.7.4.)E-02
L.T. 4. E-@2 L.T. & E-02 LY. 4. E-02 0/13 (L.T7.2.-L.T.4 )}E-02
LT. 4. E-02 L.T. &. E-02 L.T. 4. e-02 0713 (L.T.2.-L.T.4 )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
L.T. 5. &-02 L.T. 5. E-02 LY. 5. e-e2 0713 §L.T.2.-L.7.5 JE-02
L.T. 5. E-O02 L.T. 5. E-02 LT. 5 E-02 0/13 (L.T.2.-L.T.5.)8-02
L.T. S. E-02 L.T. S. E-02 L.T. 5. E-02 6/13 (L.7.2.-L.T.5 )E-02
L.T. 5. E-02 L.T. 5. E-02 L.T. 5. E-02 O/13 (L.T.2.-L.7.5 )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 JE-02
L.T. 5. E-02 L.T. S. E-O2 L.T. 5. §-02
0750 cre0 0s130
U-T-2.-L.7.5.06-02 (.T2.L.T5.9E-02 (A.T.2.-L.T.50602 - (L.7.2.-L.7.5.)6-02
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Alr Particulate Filters, which were co lected weekly, were composited

reach station for a quarterly gamma spectra) analysis during the four
jarters of 1990,

seryllium«7, a naturally occurring cosmogenic nuclide, was detected

f 40 samples at a level of 0.004 PLT per cubic meter which 18 simila
the lavels of past vears, Potassium-40, also a naturally OCCurrir
1de, was detected in one of 4 sanples at a level near the

R
\

norma) gye!

a
f detection,

Figure D«1 graphs the gross beta, gross alpha and Ce-144 aCtivity as
measured on air particulate ¥ilters collected weekly at CNS, (This 1s the
same as Figure A-l, B-1), The plot 11lustrates that there were no detections
of Le-144 above the normal leve) of detection as measured by the

quarterly
gamma scan of samples from (NS,

Figure D2 shows that measurements of (e-144 are no longer reported b
the Environmenta) Measurements Laboratory of the U S Department of |

vy

therqy
pecause the artificial nuclides such as (e«144, have reached the )imits of
detection by the analytica® techniques now used,
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TABL= D-1
1990 QUSKTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AIZRORNE
COMPOSITE OF WEEKLY AIR PARTICULATE FILTERS

pCi/Cu. M.

THIRD QUARTER
07/02-10/01

FOURTH QUARTER
10701-12/231

SAMPLE STATION FIRST QUARTER SECOND QUARTER
NUCLIDE _NUMBER 01/02-04/02 04/02-07/02
BE-) 01-10 Meanistd.dev. 8.28 £ 0.€ E-02 1.08 £ 0.3 E-O1
det . /total 10/10 106710
range {7.52-9.54)E-02 (0.91-1.79)E-01
K-4C 01-10 Meantstd.dev. L.t. 2. E-02 1.42%20.61 E-02
det . /total 0/10 1710
range s =
I-131 01-10 Meantstd.dev. L.T. 4. E-O1 L.T. 1. E-01
(by gamma det./total 0/10 0/10
spectroscopy) range - -
Cs-134 01-10 Meantsrd_dev. L.T. 7. E-04 L.T. 8. E-04
det./total 6710 0ric
range - e
Cs-137 01-10 Meantstcé.dev. L.T. 6. E-04 M 7. E-04
det . /total 0710 0/10
range Ers e
Ra-226 01-10 Msantstd.dev. LT 1. E-02 L.T i. E-02
det . /total 0710 0s10
range el o
Th-228 01-10 Meantstd._dev. L.T. 1. E-03 L.¥Y. 1. E-@63
det . /total 0710 0710

range

10 £ 1.6 E-02
10/10
(7.1-13.1)E-02

L.T. 3. E-02
es10

LY 3 E-0:

L.T 9. £-04

0/10

L.T. 1. E-02
0710

T, Rl =
0710

"

-u3

8.55 ¢ 1.1g-02
10710
(6.7-11)E-02

L.T. 3. E-02
0710

LT.. 2;: =W
0/10

L.T. 8. E-04
0710

LE.T. 7. E-04
0710

L.T. 1. E-02
0710

L.T. 1. E-0O3
0710
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Fish samples were collected during the
stations and analyzed for gross beta,
isotopes.,

sunmer and fal
Sr-89, Sr-90 and ¢
The gross beta and Sr-90 activities were similar t
previous years., Strontium-90 was detected in four of ten
of 0,009 pCi/gram, wet, which is below the normal level of
were no detections of Sr-89, Naturally occurring K-4

all samples at an average level of 2,33 pCi/gm, wet,

There were no detections of Cs«137 during 1990,

otted 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
f naw

ke

3
1977 through 1990, The plot of the nuclides shows that most of

beta activity is due to the terrestrial nuclide K-40.

the jross
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SAMPLE

NUCLIDE

Gross Beta

Sr-89

Sr-90

K-40

g K

Cs-134

Cs-137

STATION
-

23,

28,

28,

2e,

28,

28,

28,

28,

TABLE EK-1
1990 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - INGESTION

FISH - PCI/GM, WET

FIRST QUARTER SECOND QUARTER

THiIRD QUARTER

01708

FOURTH QUARTER
i0/29

3s

35

35

35

35

35

35

35

Meantstd.dev.
det./total

range

Meantstd.dev.
det . /tocal

range

Meantstd. dev.
det . /total

range

Meantstd. dev.
det . /total

range

Meantstd.dev.
det . /total

range

Meantstd dev.
det . /total

range

Meantstd. dev.
det . /total

range

Meantstd. dev.
det . /total

range

5.1 £ 0.8 90
575
(4.5-6_5)E 00

L.T. 8. E-03
075

6.7 £ 0.6E-03
275
{6.3-7T.1)E-03

2.55%1.1E 00
575

(0.84-3_8)E 00

L.T. 1. E-02
0/5

L.T. 3. E-02

4.3 ¢ 1.4 0C
5/5
i2.1-5.4)E 00

L.T. 5. E-0)3
0/5

11 & 9.8:-03
2/5
(4.1-18) £-03

2.12% 9.3 £ 00
575
(1.9-2.6) E 00

L.T. 7. E-03
075

L.T. 8. E-02
075

L.T. &. E-03
0/5

L.T. 6. E-03
875



STATION
NUMBER




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

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 [-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 [-13]
and gamma emitting isotopes, A monthly composite was prepared and analyzed
as described above,

There were no detections of [-13]1 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 calcium was found at an
average level of 2,0 mg/liter, Potassium-40, a naturally occurring isotope,
was detected at an average level of 1217 pCi/)iter,

Cesium-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 in milk samples from producers nearest the reactor,
The levels of K-40, elemental calcium and Sr-90 remained stable, There
were no detections of [-131, Sr-89 or (s-137, This indicates no effect
on milk samples from the operations of CNS.

60
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TABIE F-1

1990 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOFER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

MILK - NEAREST PRODUCER - PCI/LITER

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
NUCLIDE NUMBER 01/02-03/C5 04/92-06/18 07/02-09/17 10/08-12/03
SR-89% 61 Meantstd.dev. L.T. 2. E 00 L.T. 2. E OO L.T. 4. EB 00 LY. 3. o0
det . /total 0/5 04 0/3 073
range e o o e
SR-90 61 Meantstd._dev. 2.1 20.8E 00 2.3 1.4E 00 9.3 %2 0.2 E-01 1.7 2 0.3 £ 00
det . /total 5/5 3/4 273 275
range (1.4-3_.4)E 00 (.79-3.4)E 0O (93.1-9_ 49)E-01 (1.5-1.99E 00
I-131 61 Meantstd.dev. L.T. 3. E-01 L.T. 5. E-01 L.T. 3. E-01 L.T. 5. E-O1
by chemical det . /total 0/5 0/5 09/7 G/3
separation range Sesey g — --
Ca 61 Meantstd.dev. 2.1 0.1 € 00 2.1 0.2 E 00 2.0+ 0.1 £ 00 2.1 2 0.0 E 00
mg/liter det . /total 575 4/4 3/3 3/3
range (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 Meantstd _dev. 1.21 £ 0.0E 03 1.1720.04= 03 1.20%0.05¢ Q3 1.3 £ 0.1 £ 03
det . /total 575 5/5 177 373
range (1.11-1.30)E 03 (:.11-1.20C)E 03 (1.15-1.29)E 03 {1.2-1.49)E 03
I-131 61 Meantstd.dev. L.T. 8. E 00 BT ¥ E8 LY e L.T. 9. E ©O¢C
by gamma det . /total 0/5 0/5 0/ 0/3
spectroscopy range hatrs s - ——
Cs-134 61 Meantstd dev. L.T. 4. E 0D L.T 5. E 00 L.T. 4. E 00 T O T
det . /total 0/5 0/5 077 073
range o s P =
Cs-137 61 Meantstd . dev. LY. 4. E OO0 L.T. 6. E 00 L.T. - 5. E® E.X.. D B9
det _/total 077 073

range



TABLE F-2

STATION FIRST QUARTER
NUMBE R 01/02-03/0%




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 chemica)
separation, for elemental calcium, for Sr-89 and 90 and for gamma emitting
isotopes, There were no detections of [-131 in the eight samples monitored,

There were no detections of Sr-89, Strontium-90 was found at an average
level of 1,6 pCi/liter, There were 2.1 m? 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 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 col-
lected, [t can be concluded that the operations of CNS had no effect on milk
sampies and thus no dose impact on the population,

The levels of radioactivities or 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, There were no detections of [-131 or (s-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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specrLroscopy)

Meantstd. dev
det . /total
range

Meantstd.dev.
det . /total
range

Meantstd. dev
det ./total
range

Meantstd. dev
det . /total
range

Meantstd. dev
det ./total
range

Meantstd. dev
det . /total
range

Meantstd. dev
detr . /total
range

.
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TABLE ¢-2
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 01709 04/09 01/09 10/08

BE-7 42, 95 L.T. &. E 01 (0/2) L.T. 5. E 01 (0/2) L.T. 4. E 01 (9/2) L.T. 3. E 01 (0/2)
X-40 42, 95 1.45¢0.07 E 03 (2/2) 1.1340.1 E 03 (2/2) 1.3340.06 E 03 (2/2) 1.23 + 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. & 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. £ 00 (0/2)
Co-60 42, 95 L.T. 5. E 00 (0/2) L.T. 5. E 00 (0/2) L.T. S. E 00 {0/2) L.T. 4. E 00 (0/2)
Zn-65 42, 95 L.T. 1. E 0} (0/2) L.T. 1. E 01 (0/2) L.T. 1. E 01 (0/2) L.T. 9. E 60 (0/2)
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. F 00 (0/2)
Ru-103 42, 95 L.T. 5. E 00 (0/2) L.T. 6. E 00 (0/2) LY. 5. E 00 (0/2) L.T. 4. E 00 (0/2)
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. € 00 (0/2) L.T. . E 01 (0/2)
Cs-134 42, 95 L.T. 5. E 00 (0/2) L.T. 6. E 00 (0/2) L.T. 5. E 00 (072) 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 (6/2) 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. S. 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. EC° 0/2) L.T. 8. E 00 (0/2)
Ce-144 42, 95 L.T. 3. E 01 (0/2) L.T. S. € 01 (0/2) L.T. 3. E 01 (042) L.T. 3. E 01 (0/2)
Ra-226 42, 95 L.T. 9. E 01 (0/2) L.T. 1. £ 02 (0/2) L.T. 9. E 61 (0/2) L.T. 8. E 01 (0/2)
Th-228 42, 95 L.T. 8. E 00 (0/2) L.T. 1. £ 01 (0/2) L.T. 8. E 00 (0/2) L.T. 7. E 00 {0/2)
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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 statistically
similar to past years., There were no detections of alpha activity in any
of the samples collected, There were no detections of gamma emitters above
the normal level of detection, The tritium level averaged 160 pCi/iiter 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, (t
may be conciuded that there was no impact from the operations of CNS on the
envircnment as shown by measurements of radionuc)lides in groundwater,

Shown in Figure [-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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TABLE H-1

1990 QUARTERLY REPORT

NEBRASKA PUBLIC POMER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY -

GROUNDWATER - PCI/LITER

WATERBORNE

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER

NUCLIDE _ NUMBER 01/15-03/05 04/16 01716 10/15

GROSS 11, €7 Meantstd.dev. L.T. 4. E 00 L.T. 3. € ¢80 L.T. 4. E 00 L.T. 4. E OO

ALPHA det . /total 0s2 072 0/2 0/2
range T s ™ =

GROSS 11, 47 Meantstd.dev. 8.8 £ 3.1 E GO 9.4 £ 0.6 E 00 9.1 £ 0.8 E 00 1.3 ¢ 0.4 E 0}

BETA det . /total 2/2 272 2/2 272
range (6.6-11) E 00 (9.0-9.8) E 00 (8.5-9.6) E 00 (1.0 £ 1._.5)E 61

K-40 11, 47 Meantstd.dev. L.T. 6. B Ol L.T. 1. E 02 L.T. 8. E @1 L.T. 6. E 01
det . /total 072 072 0s2 072
range s e — --

I-131 i1, 47 Meantstd. dev. L.T. 7. E 00 LT. 1. E 01 L.T. 1. £ 01 L.T. 1. E 03

(by gamma det . /total 072 0/2 0s2 072

spectroscopy) range - = e -

Ca-137 11, 47 Meantstd.dev. L.7. 3. E 00 L.T. 5. E 00 L.T. 5. E 00 L.ZT. 4. E 00
det . /toral 0s2 0/s2 0/2 0s2
range e o~ — -

#-3 11, @ Meantstd. dev. £L:T. .k. € @2 9.1 + 4.1 E G} 2.3 2 1.1 E 02 L.T. 1. E 92
det . /total 072 172 072

range

1/2



SAMP LE STATION
NUCL NUMBER




[, 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 plus gamma emitting
isotopes, A quarterly composite was measured for tritium,

There was one detection of potassium-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 3.8 33
(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 [-1, which follows, is a plot of the gross alpha and gross beta
of suspended and dissclved 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 [-2 illustrates the level of activity for
tritium, Sr-89 and Sr-90,

(a) Two gross alpha LLDs were 30 and 40 pCi/1, The LLDs were high because
sodium bisulfite was inadvertently added to the samples,
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TAB.E I-1

1990 QUARTERLY REPORT

REBRASKA PUBLIC POMER DISTRICT

CODPER NUCLEAR STAT"ON

EXPOSURE PATHWAY - WATERBORNE

WATER - RIVER

PCI/LITER

SAMPLE STATION FIRST QUART R
BUCLIDE MOMBER 01/15-03/12
GROSS 12, 28 Meantstd dev. L.T. 8. z O
ALPHA det _/total 076
idissolved) range —
GROSS 12, 28 Meantstd . dev. 3.0¢ 0.8 E 00
ALPHA det . /total 376
{suspended) range 12.5-3.9) € 00
GROSS 12, 28 Meanistd. dev. 112 1.7 E @0
BETA det . /total 4/6
(dissolvaag) range A49.5-13) £ 0G
GROSS 12, 28 Meantetd. dev. €.32 4.5 E 00
BETA det  /total 6/6
t{suspended) range {1.1-12) € 00
Sr-89% 12, 28 Meantstd dev. L. . E o0
det . /total o/e
range o
Sz-90 12, 28 Meantstd dev. B 1. E-01
det . /total 0/6
range -
83 ta) 12, 28 Meantstd dev. 1.5 0.4 & 02
det frtotal 2/2
range {1.2-1_.MHE 02
I-131 12, 28 Meantstd _dev. L.T. 8. E 00
by gamma det . /total u/é
spect roscopy) range -
Cs-137 12, 28 Meantstd. dev. L.T. & _E 00
dat , /total o/e
range =

{3} Tritium analys.s is performed on the guarterly composite of each station only.

SECOND QUARTER THIRD QUARTER FOURTH QUARTER

04/09-06/11 07/10-09/11 10/98-12/190

LY. 4. E 00 L.T. 4. E @0 LT 4 E 00
0/6 0/6 ars

3.220.7¢ 00
2/%
2.7-3.1 £ o0&

(9.623.0) E 00
6/6
i3.5-11) £ 00

(6.9¢3.3 E 00
6/€
(3.9-11) £ 00

LT. 1. E 00
/6

L.T. 9. E-@1
ore

i.520.9¢€ Q2
172

£LT. 1. o
076

L.T. 5. E®0
oré

.52 1.1 € 00
276
(6.7-8.3) € 00

it 1.1 g 00
&/
9.5-12) £ 00

I3 2 i1 € 00
&/6
2.4-29¢ 00

LY. 1. EO0
0/6

1.6 0.3 E 00
4“6
(1.3-2 . 0)E 00

1.1 20.1E O
6/6
{0.95-1 . 2%E 1

3.7% 1.2 E 00
&/6
(1.9-5.5)E 00

L.T. 1. E 06
o/¢e

L.T. & E-01
0/e

1.520.9¢€ 62
is2

LY. 1. E 0}
0/e

L.T. 5. E O
Ure
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Jo AMBIENT RADIATION - THERMOLUMINESCENT DOSIMETERS (TLDs - SEE TABLES
J=1 .

STATIONS 01-10,20,44,56,58,59,66,67,71,79-91,94

Ambient radiation was monitored at 32 locations within 2 10 mile radius
of CNS and collected quarterly, The quarterly averages for al) stations of
ambient net gamma radiation ranged from 13.6 milliRoentgen/quarter to 29,7
milliRoentgen/ quarter, The highest expusure 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 1y the
control statfon, was an average of 16.4 mR/quarter, his 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 1s consider-
ably below the 125 millirems per cuarter specified in 10 CFR 20,106 for an
unrestricted area, The relationship between mill{Roentgen (mR) and millirems
(mr) 1s approximately one for the exposure conditions encountered, No plant
effect from CNS was indicated,

The gamma exposures monitored by thermoluminescent dosimeters from 1977
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 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AMBIENT GAMMA SADIATION: TLOD

milliRoentgen/Quarter
SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
4] 04/03-07/03 07/03-10702 10/02 01702791

TLD (Gamma) L S 22.2 £ 3.1 26.6 £ 3.3 28.9 ¢+ 4.4 29.2 2 2.8
02 14.1 £ 0.8 154 t 0.8 4.6 £ 0.9 6.1 2 0.8
o3 16.0 2 0.8 19.2 2 0.5 15.9 ¢ 0.8 I5.32 0.8
0q 5.3 2 L2 15.8 £ 1.0 15.4 ¢t 0.¢ 1.2 £ 0. %
05 16.7 & 1.2 i7.02 0.6 4.2 * 0.8 6.5 £ 0.9
06 16.2 ¢ 1.0 1I5.7 £ 1.1 16.9 ¢ 0.5 Is.¢ £ 0.7
07 15.6 £ 0.3 i6.1 £ 9.9 i4.8 £ 0.9 iI5.3 % 1.5
08 16.2 2 0.9 16.4 £ 0.5 15.2 2 7.0 6.8 £ 0.9
0% 16.3 £ 0.4 293 £ 8.5 14.9 2 0.8 15S.9 % 0.8
10 13.7 2 0.5 5.3 ¢ 0.8 i7.e ¢ 1.3 i5.9¢ 1.4
20 4.7 2 ¢.9 i5.7 ¢ 0.8 i9.¢ £ 1.2 6.3 2 1.0
44 16.0 £ 0.6 17.8 £ 0.5 22.1 £ 1.9 19.5 % i.2
56 15.8 £ 0.4 18.6 £ 1.5 16.1 = 1.1 i8.3 2 0.8
58 i6.8 £ 0.8 is.9 ¢+ 0.9 19.3 2 0.9 -
- 15.5 £ 0.7 9.7 % 3.2 1.2 % 1.2 5.3 1.0
66 15.5¢ 1.0 18.4 x 0.7 19.6 £ 1.2 19.6 £ 1.1
67 15.0 £ 0.6 i6.2 £ 0.8 i7.2 2 0.9 20.5 % 6.5
71 9.7 ¢ 1.2 19.6 £ 0.¢ - 9.3 % 2.5

* TLD was lost.
“*The TLD from Station 01 was in the field from 10/92/90-01/03/91 for the fosrth gquarter 139¢.



TABLE J-1
1990 QUARTERLY REPORT

NEBRASYA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION

EXPOSURE PATHWAY - AMBIENT GAMMA RADIATION: TLD

milliRoentgen/Quarter

SAMPLE STATION FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
NUCLIDE _NUMBER 01/03-04/03 _04/03-07/03 07/03-10/02 10/02-01762/92
TLD {(Gamma) 79 9.1 % 3.7 13.72 0.2 16.7 ¢ 1.0 6.1 £ 2.2

80 15.3 2 8.7 18.9 £ 0.9 16.2 ¢ 1.1 2.2 ¢ 1.1

81 15.6 £ 0.8 i5.8 £ 0.5 16.2 £ 1.1 17.9 2 0.8

82 16.2 * ¢.8 i5.7 ¢ 0.5 ie.8 ¢ 0.9 is.8a 1.0

83 17.2 %2 2.3 i5.6 £ 0.8 i8.7 ¢ 1.1 18.0 ¢ 0.8

84 i16.0 £ 0.9 16.5 2 0.8 22.3 2 1.4 18.7 ¢ 1.5

85 2.3 2 0.8 i8.3 ¢ 0.6 1€.9 ¢ 0.¢ 17.¢6 £ 0.8

86 15.5 2 0.7 160 2 0.7 i6.e ¢ 1.0 i7.« # 1.1

87 15.1 2 0.7 15.8 £ 0.6 15.6 ¢ 1.6 i¢.5 ¢ 0.8

&8 14.1 2 0.7 i15.7 2 0.6 .8 % 5.5 17.0 £ 1.1

89 ijezx 09 16.0 2 0.2 15.9 2 0.5 k.9 % 1.9

96 135.9% 1.2 16.1 2 0.7 i6.8 £ 0.3 8.2 0.9

91 1§.0% 0.9 16.3 ¢ 0.2 1.3 2 0.8 iTet 1.4

34 16.0 2 1.0 16.1 £ 0.7 V.3 5.3 21.2 £ 1.0
Average/(uarter 90 days 91 days 91 days 92 days

15.6%1.52 mR/90 days 16.822 .3 mR/ 9} days 17.4%2.9 mR/%] days 18.322 .5 mR/92 days
Average/Day 0.1720.02 mR/day 0.1820.03 mR/cay 0.1920 03 mi/day 0.2040 .03 mR/day
(13.6-22 .2)ymR/%0 days (14.2-26_6)mR/31 days (14.2-28_9)mR/91 days (15.3-29 )i/ 92 days

Det . /Total 32/32 32732 /N 31/21
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TLD (Gamma)

STATION

TABLE J-2
1990 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AMBIENT CAMMA RADIATION:
milliRoentgen/Quarter

Aver /Quarter

TiD

TOTAL mH/year
21/93-01/03/91

& & 2

& &

{a)
59

67

71t

i6.
S
5.
i5.
15.
16.
i6.
17.
7.
17.
18.

17

17

3
5
7
B
]
€
4
2

i

=

e

L . R I R s S Y

3.2
0.9
0.8
0.4

0.5
0.5
0.8
0.9
1.6
2.1

107.0
&0.2
el 4
®2.7
644
85.2
1.8
€4 %
61.8
l.5
6.3
5.e
&8 8

53.0
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TASLE ¥-2
1950 QUARTERLY REPORT

NEBRASKA PUBLIC POMER DISTRICT
COOPER NUTLEAR STATION
EXPOSURE FATHEWAY - AMBIENT GAMMA RADIATION- TLD

milliRoentgen/Quarter

SAMPLE STATION Aver  /Quarter TOTAL =8 /'year
MUCLIDE HUMBER 81703-01/03/91
TLD (Gamma) % 16.2 = 1.7 &t .6

80 18.7 £ 4.1 e 7

al i6.¢ £ 1.1 €5.5

82 16.9 £ 1.4 87.5

83 17.4 £ 1.3 €9 4

8q iee 253 3.5

85 16.8 £ 1.7 €71

8¢ 16.4 £ 0.8 5.5

87 15.8 £ 0.6 €31.0

a8 1.1 2 1.5 €8 2

89 t923s &7 .8

90 7.3 % 3.5 €30

91 16.1 £ 1.5 o 2

Se 17.7 £ 2.4 0.e

17.0 £ 2.6 Average mR/Quarter &7 iR, 9
Aver. total =R year. Alil stations
Range (12 6-29.2) Range (53 .0-107. 09

ta)
tb})

The TLDs for the fourth quarter station 58 were reported as lost .
The TiDs for the third quarter station 71 were reported as lost .,



Ko VEGETATION, BROADLEAF (SEE TABLES K-1 and K+2)
STATIONS 06, 35, 44

Broadleaf vegetation was collected each month auring 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 [-13] 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 1-131 was detected in any
of the 60 samples, Cesium-137 was detected in two samples at an average of
0,028 pC1/gm, wet, Cesium-137 fs detected in other areas of the United States
and 1s attributed to fallout from previous atomic weapons testing, The
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,
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TABLE K-}
1990 QUARTERLY REPOMT

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE FPATHWAY - INGESTION
BROADLEAF TERRESTHIAL VEGETATION

56

PCl/GM, WET
SAMPLE STATION SECOND QUARTER TRIRD QUARTER FOURTH QUARTER
NUCLIDE  NUMBER g5/15, 06/12 077/69-09710 10/01
I-131 06, 35,44 Meantstd. dev. L. T. 1. E-062 L.T. 5. E-92 S 1. E-OO
{by chemical det  /total 0720 0730 0r9
{separation) range iy - --
Be-? 06, 35,44 Meantstd. dev. i.2 0.6 E 00 2.2 2 1.2 £ 00 1.2 £ 0.6 € 00
det . /total 20720 30/ 3¢ 5/9
range 0.3 - 2.4 € 00 {0.8-4_2)E 00 0.76-2_.3)E 00
K-40 06, 35,44 Meantstd. dev. 6.1 ¢ 2.1 £ 00 €6t 1! 9E 00 8.2 % 3.0€ 00
det  /total 20720 30/30 9/9
range 4.2 - 14) E OC (3.0-11) E Q0 4.5-1%1% o0
Co-60 0%, 35,44 Meantstd. dev. L. T. 4. E-U2 L.T. & E-02 L.T. 2. E-9
det . /total 0/26 0/3¢ u/9
range i —_ =
Ru-103 06, 35,24 Meantstd. dev. L. T. 4. g-02 £.T 8. E-092 L.T. 3. E-O02
det . /total 0720 e/30 0s9
range - -— -
I-131 06, 35,44 Meantstd. dev. E. T. 3. E-O L.T S, e-01 L.T. 2. E-0
{by gamma det . /total 0720 0730 "9
spectroscopy) range e o -
Cs-134 06, 35,44 Meantstd. dev. L. T. ¢. E-02 L.T 6. E£-02 L.T 2 £-02
det . /total n/20 6730 ose
range e S o=
Cs-137 06, 35,4¢ fHeantstd. dev. L. T. 4. E-02 2.8 2 0.6 E-02 L.T. 2. E-02
det . /total 0720 2730 0/9

rang=

€2.9-3.23E-02
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(6

1990 QUARTERLY REPORT -
NEBRASKA PUBLIC POMER DISTRICT

COGPER NUCLEAR STATION

EXPOSURE PATHWAY - INGESTION

BROADLEAF TERRESTRIAL VEGETATION - PCI/GM, WET

SECOND QUARTER

SAMPLE STATION FIRST QUARTER
BUCLIDE __ NUMBER
BE-T7 35,96,98
K-40 35,96, 98
Mn-54 35,96, 98
Co-58 35,96,98
Fe-59 35,96,98
Co-60 35,96,98
Zn-65 35,96,98
2r-95 35,96, 98
Ru-103 35,96,98
Ru-10& 35,96,98
1-131 35,96, 98
Cs-134 35,96,98
Cs-137 35,96, 98
Ba-140 35,96,98
Ce-141 35,96,98
Ce-144 35,96,98
Ra-22¢ 35,56, 98
Th-228 35,96, 98

05/15-06/12

THIRD QUARTER

01/05-0%/10

FOURTH QUARTER
10/01

1.1920.55 € 00(20/20)

6.16822 .06 E 00 (20/20)

L.T. 3. E-O2
L.T. 3. E-02
L.T. 8. E-02
L.T. & E-02
L.T. 7. E-02
LY. 3. Ee-02
L.T. &. E-02
LY. 3. &M
L.T. 1. E-D
LY. 4. E-O2
L.T. €. E-Q2
LZ" 1. E~02
L.T. 7. E-02
L.T. 2. &-01
L.T. 7. &M

1.41% 0 _51£-01

10/20)
106720)
19/20)
0720y
6720y
18726
0726y
(0720)
w20
{0720y
10/20)
16/20)
(0/20)
0720}
$0/20)

/2,

2.22%1.17 E 001306/30)

6.57%1 86 £ 00
L.T. 6. E-02
L.T. 6. E-82
L.T. 1. E-01
LT 6. E-®2
ET. 1. E-01
L.T. 7. E-02
¥ 8 E-02
L.T. E-01
Ty E-01
2.8 * 2.6 £-92

L.T.

8
5
5

L.TY. 6. E-22
L)
2 E-01
2

E.T. E-01
L.T. 5. E-o1

LY. 1. E o0

L.7. 1 E-01

30730)
{6730y
0730
19730
t0/30)
197300
9/ 36y
{0730
07 30)
10/ 33)
/3
2/730)
10730y
273
(0/33)
{0/ 36y

07 3C)

1.22%0.56 £ 00
8.1742 .97 £ oU
L.T. 2. E-o2
L.T. 2. E-02
L.T. &

L.T. 2. g-02
LY. S

LY. 2

L.Y. 3. E€£-02
LY. 2. E-M
L.T. 2. E-01
LY. 2. E-02
L.T. 2. E-02
B.T. 7. &-92
LY. &. E-02
L.T. 2. E-1
L.T. & E-O1

L.T. 4. E-O2

/',
%9
99
10/9
(09
G/
0/%
w'%
G/
{0/9
o/
0/
0/ %
0/ %
0/9%
/9
0/

9/9%



Lo 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 (S,
They were analyzed for gamma emitters by means of a high resolution gamma
spectrometer, In the samples collected the naturally occurring isotopes
K+40, Ra-226 and Th-228 were detected at normal environmenta! levels; Be.’
was below the detect'on limit, Cesium-137, a fission product, was detected
at an average level 2,219 pCi/gm, dry.

For the samples ollected in the fourth quarter the naturally occurring
sotopes were detected ot about the same level as in the second quarter,
Cesfum-137 was found at a level of 0,154 pCi/gm, dry. Manganese-54, an
activation product was detected at a leve! of 0,019 pCi/gm, dry in the
fall 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 radionuc!ides K-40, 1-131,
Cs«134 and Cs-137 in shoreline sediment since 1985, No detections of [-131
nor (s-134 were seen and K-40 was at a normal environmental level, The
Cs-137 was at a low level which 1s found in many areas and media., Since
sediment tends to trap and retain any elements in the water pathway, it acts
l:f: good indicator of the effects on the water pathway of any reactor
e U.ﬂt‘c
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TASLE 1L-1
o7 QUARTERLY REPORT

NEBRASY ' PUBLIC POWER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PATHWAY - AQUATIC

SHORLINE SEDIMENT - PCl/GM, DRY

001

range

SAMPLE STATION SECOND QUARTER THIRD QUARTER FOURTH QUARTER
NUCLIDE  NUMBER g3/07 l0/08
Be-7 28 Meantstd dev. L.T. 8. E-02 E.T. 1. EWO
det . /total o/1 071
range = -t
K-40 28 Meantstd dev. 1.52 ¢ 0.15€ 01 1.6420. 16E 01
det . /total 171 171
range - " -
Mn-54 28 Meantstd. dev. L.T. 5. g-03 1.96840 _96E-02
det . /total 071 171
range o _—
CO-60 28 Meantstd. dev. 3.3940_34 E-01 4.1521 _05€-02
det ./total 171 i/71
range b =
I-131 28 Meantstd.dev. L.T. 4. E-02 L.T i E 01
{by gamma det  /total es1 01
spectroscopy) range = -
Cs-134 28 Meantstd. dev. L.T. 1. E-02 L.T. 1. E-02
det  /total /1 /1
range o o
Cs-137 28 Meantstd. dev. 2.85 % 0.29-0) 1.5420 15£-91
det . /total 171 3
range e -
Ra-226 28 Meantstd. dev. 1.64 ¢ 0.16& OO 1.62%0 .21 ©O
det . /rotal 171 171
range = e
Th-228 28 Meantstd. dev. 8.05 ¢ 0.80E-01 9.09¢0 91£-01
det . /total 171 171
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FIRST QUARTER

TABLE L-2

1990 QUARTERLY REPORT

NEBRASKA PUBLIC POWER DISTRICT

COOPER NUCLEAR STATION

EXPOSURE PATHWAY -

SECOND QUARTER
05/97

AQUATIC

SHORELINE SEDIMENT - PCI/GM, DRY

THIRD CUARTER

FOURTH QUARTER
16/08

SAMPLE ST*TI0N
MUCLIDE ____ NUMBER
BE-7 28
K-40 28
Mn-54 28
Co-58 28
Fe-59 28
Co~-80 28
Zn-65 28
Zr-95 28
Ru-103 28
Ru-10% 28
1-131 28
Cs-134 28
Cs-137 28
Ba-140 28
Ce-141 28
Ce-144 28
Ra-226 28
Th-228 28

L.T. 8. E-02¢(0/1)
1.5220.15 E Ok{M/1}
L.T. 9. E-03(0/D1)
L.T. 9. E-03¢8/1)
L.T. 3. E-02¢0/1)
3.3920.34 =-01(1/))
L.T. 3. E-02¢(0/1)
L.T. 1. E-02(0/1)
L.T. 1. E-029/1)
L.T. 7. E-02¢0/1)
L.T. 4. E-02¢0/1)
L.T. 1. E-02(0/1)
2.8520.29 E-Oi{i/1)
L.T. 2. E-B2(0/1)
LT. 2. E-0210/1}
L.T. 6. E-02¢0/1)
1.6420.16 E 00(171)

8.0%520.80 E-01¢171)

L.T. 1. E-01¢0/71)
1.642G.16 E O1(1/1)
1.9820.96 E-02(1/1)
L.T. 1. E-02¢(0/1)
L.T. 4. E-02¢0/1)
4.15%1.05 E-02¢(1/1»
L.T. 8. E-02(071)
L.T. 2. E-02(0/1)
L.T. 2. E-02(0/1)
L.T. &. E-OL(O/1)
L.T. 1. E-O100/1)
L.T. 1. E-02(0/1)
1.54%0.15 e-0101/71)
L.T. 4. E-0z(9/1)
L.T. 3. E-02¢(071)
L.T. 9. E-02¢(06/1)
1.6280.21 E 00¢1/1)

90910 _91 E-OL(I/)
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A‘ B. c.
GROSS ALPHA, GROSS BETA, 1-131
STATIONS 01-10
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901

COtL. 7TIimE

SYaRY
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n8soe

stor
DAYE

or/08
oi/2s
01722
o1729
02r70%
02712
02719
02724
0370%
ox12
03719
03728
04702
84709
04sle
04723
64730
0s/07
o%5/14
oss2
cs729
0&/04
06/11
06718
06/72%
orro2
or/09
oT/716
or723
or/730
ons08
o813

VOL UNE
8.71f 03
1.01F 0a
9.94¢ 03
1.01F 04
1.0% os
. T3¢ 03
1.01% o0&
1.03¢ os
1.01€ o6
S.R1F 03
9.62F 03
1.00¢6 0«
1.01F 0s
1.04F 04
.82¢ 03
1.00F 0s
1.01F o4
1.00F 04
1.02¢ os
9.97¢ 03
1.15F 08
8.62¢ 03
1.02¢ os
F.72¢ 03
9.73F 03
1.008 04
1.01E 04
F.01F 04
1.00¢ 04
1.GiF 04
1.01F o4
1.01% os

uNITS

y,
(..
(.
cu.
v.
v,
v,
v,
(“.
u.
(u.

v,
y.,
v,
v,
cu.
v,
v,
v,
u.,
(“.
('.
v,
v,

('.
u.
u.
v,
fu.
v,

2.5
..’
3.4
1.6
2.6
,..
2.0
2.’
2.2
T.4
1.4
2.2
1.7
| PN
..'
t..
1.3
2.0
'.‘
8.7
PN Y
1.4
1.5
..‘
'..
2.6
}..
2.2
2.3
3.4
2.8
2..

NEBRASKA PURLIC PONFR DISTRICT
COOPER NUCLEAR STATION

EXPOSURE PATHWAY - ATQRNRNF

AR PARTICULATE A CHARCOAL FILTFRS

STATION Numegg

o2

STATION 02 - 0.75 mI. 225 nsg. o,

AP FILYER
CROSS BETA
PCIsCu. m

*-0.3
0.3
*~0.4
*-0.3%
*-0.3
*~0.3
*~0.3
.‘.-,
0.3
*=2.1
*-0.3
+-0.3
*-0.3
0.3
*-0.3
*~0.%
*=0.2
*~0.3
*-0.2
*-2.1
0.2
*-0.3
*-9.3
*-0.3
0—0.3
*~0.3
*-0.3
0.3
«-0.3
»~0.4
*-0.3
*-0.3

E-02
E-02
€E-02
€-02
€£-02
E-02
€E-02
E-02
E-02
E-03
€E-02
€-02
E-02
E-02
E-02
F-02
E-02
€-02
E-02
€-03
E-02
E-02
€-02
E-02
E-02
E-02
E-02
E-02
£-02
£-02
E-02
E~02

AP FILTER

CROSS aLPwa

1PCI/Cu,. »
2.2 #-1.%5 F-0*
4.8 +-1.% F-m
4.3 *-1.% £-02
2.9 *-1.5 f-0
43 +-2.0 £-03
SeZ ¢-2.2 €E-03
2.3 *=15 F-03
3.0 +~-1.7 §-03
4.2 *~1.9 F-03
LaTe 2. F-03
1.6 +-1.2 F-03
8.6 s-j.n £-03%
2.8 +-1.%5 F-03
4.2 #-1.m r.D3
2.0 *~1.3 “"
2.8 +-1.6 F-03
LeTe 2. E-03
2.9 +-1.8 £-02
LT, 2. F-03
16 #-1.2 €E-63
1.7 +-1.2 F-03
2.6 *-1.6 E-03
2.7 +-1.5 £-01
‘.'o I. ‘-03
1.5 +-1.3 £-02
3.6 +-1.7 F-03
4.2 s-1.m £-01
$e6 217 F-0y
2.3 *-l.s fF-03
$e3 ¢-2.31 F-my
28 o-j.® F-02
4.7 *+-1.9 F-0»

NEID-C OuUNT
Time
DATF Time

o171
o719
eis2s
02701
82709
02715
0272%
o302
03708
aszs
ez 22
o3/30
0708
n&rs32
oss19
0826
25703
oss713
ossir
85724
oer02
0&6/0%
06/14
06722
08/ 29
orsor
orr12
orsie
orr2?
oRs02
oRs09
LAY

CHARCOAL FILTER

-13
(Lo S FLSTN

LaTae &,
l.'. ‘.
LT &
L¥a 2.
LT, &,
LT, &,
L.T. &L
LT, &,
l.'. ..
l.'. ‘.
L.T. &,
LT &,
T &,
LT 3,
LT, &,
LT 3,
La¥e &,
LaTo &,
LT, &,
LT &,
t.T. 3.
L.T. &,
La¥. 3.
l.'. ..
l.'. ‘.
LY. 13,
L. 3.
t.7. 2.
LT, &,
t.¥. 2.
t.T. 3.
LaTe 3.

£-02
E-02
E-02
£E-02
€E-02
£-02
€-02
E-02
€-02
f£-02
€-02
€-02
E-02
tE-02
E-02
€E-02
€-02
€E-02
E-02
€-02
€-02
£-02
€-02
E-02
€-02
F-02
£E-02
£-02
F-02
£-02
€E-02
E-02
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801

L. Yine

STamY
DATE

or/n2
ol1/08
o715
01722
01729
02708
02712
027198
02728
oy/o0%
ox/a2
o319
03728
nes02
04709
os/1e
08723
047%0
os/07
05714
os/21
os72>9
06/04
L TAR
os8/18
0818
cr/e2
0orrso9
or714
07723
ors3o
o8/08

sToe
DAYE

01708
or/71%
01722
o729
02s0%
02712
02719
G272
o3so%
a3sn2
03s1e
0372e
04r02

cas16
04723
04739
os/o07
05714
oss21y
05729
06704
087113
oss1e
06/2%
01762
orree
orsise
ors23s
01730
oasos
o8/13

B.63F
1.0%
0.%6¢
9.95¢
1.02¢
v.92¢
1.018
i.01F
1.01¢

1.01F
1.00¢
1.001F
1.02¢
S.R7E
1.91€
1.00¢
1.01¢
1.01¢
1.01F
f.65F
1.01%
1.01¢
1.00¢
1.02¢
1.00€
1.00¢
1.00%
1.01F¢
1.00¢
1.01¢

e82e

£222222299¢22222222222282¢

uNITS

v,
v,
v,

u.
u.
v,
(..
v,
v,
(”.
v,
u.
v,
u.
tu.
v,
v,
v.
v.
v,
v.
Cu.
v,

v,
(u.
v,
u.
o,
c..
u,

cROsS

NEBRASKE PUBL IC

COOPER NUCLFAR <TaATION

EXPOSURE PATHWAY - ATRBORNE

PONER DISTRICY

AIR PARTICULATE & CHARCOAL FILTERS

STATION mumstR o3

STATION 03 - 2.5 mi. 338 nec. IND.

A" FILTER
BETA

PCI/CG. »

2.2
1.9
’.’
1.5
2.2
t.?
.6
2.1
2.2
"‘
..'
2.0
1.6
1.9
'.‘
'..
1.4
,.:
1.2
2.0
1.4
1.3
1.3
1.3
1.3
2.6
l..
1.7
1.2
2.2
'.‘
2.0

*-0.3
*-06.3
*-~0.4
0.3
0.3
*-0.3
0.3
.-..’
*-0.3
*~0.2
*-2.2
*~0.3
*-0.3
*-0.3
*-0.3
*-0.3
0.3
0.3
*=0.2
.-!..
*-0.2
*-0.3
0.2
-0.2
*~0.3
*-0.3
*-0.3
*-0.3
*-0.2
*~0.3
*~D.3
*-0.3

£-02
E-02
€E-02
£E-02
E-02
€E-02
F-07
E-02
E-02
€-02
¢£-03
€E-02
€-02
£-02
€E-02
€-062
E-02
E-02
E-02
€E-03
€-02
€£-02
E-02
F-02
€E-02
€-02
E-02
€-02
E-02
E-02
€E-02
€E-02

AP FILTE®
CROSS ALPHA

eCi/Cu.

;.2
L.¥Y.
3.6
1.8
2.9
2.8
3.1
2.4
2.1
l.'.
1.3
4.1
2.6
,.‘,
2.3

t.T.
1Te

1.9
L.T.
2.4
1.8
2.3
2.4
2.1
2.8
2.2
2.6
?.‘
z.’
“.7
l.'.
}O.

1.7
i.
*=1.7
Lol TF 4
*~1.7
b 2
=17
*-1.8
*~1.3
2.
*=1.1
Lt TS
*=1.%
1.7
*~1.4
i.
2.
*~l.4
2.
s-l.6
*-1.2
*~1.%
*=1.4
*=1.5
*~1.6
*-1.4
*-1.5
~1.5
*-1.6
*-2.9
2.
o115

£-03
£-03
E-01
£-03
F-03
F-03
-3
€-03
£-01
£-03
£-01
F-013
£-03
F-03
F-03
F-03
F-013
fF-03
F-01
F-023
f-03
F-03
£-03
fF-03
£-03
f-03
£-03
£-03
£-03
F-01
£-03
¥-03

RID-COUNT

TinF

DAYE Time

ot/
a1s1e
01/s2%
e2s01
02709
exrs1s
0271
03s02
oxs08
037315
03722
03730
oer0s
06r13
o0s4rs1e
08726
nss03%
os713
os/17
0sr24
osse>
06/09
08s14
06r22
08729
oFrny
ors12
o171
orsr2?
omsn2
onsee
oRsre

CHARCNRL FILTER

IPCI/Cu. m )

I-13
LaTo s
t.'. ‘.
La¥. &
te7. 3.
LT. &,
LT, &,
LaTe &,
LaTo &,
t.'. ‘.
L.T. &,
LT, &,
L7, &,
L.T. 3.
L-T. &,
l.'. 2.
l.'. ..
Lot &,
| 9 DU
Lol &,
t.T. 3,
t.7. 1.
‘.'. ‘0
LeTu &,
LaTe 3,
L.T. 3.
t.¥. 3.
LY. &,
La¥e 2.
i.’. ,.
Lt.%. 3.

€E-02
€E-02
E-02
€-92
£-02
€E-02
€E-02
E-02
£-92
€E-02
E-02
€-02
€-02
€-02
€E-02
€-02
€-02
€-02
E-02
E-02
E-02
€E-02
E-02
£E-02
€-02
E-82
€-02
€-02
E-02
E-02
E-02
€-02
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AIR PARTICULATE & (HARCTAL FILTFRS
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STATION 3 2.% mi. 338 G InG.

JALTER AP FILTF #ID-CamY HaR(OAL F1y

COtL. 7TINF AP
Time 1-133

STaRY STO0P CROSS BETA CROSS At
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NESRASKA PURLIC PONFR DISTRIC

COOPER NUCLFAR STATION

EAPOISURE PATHMAY AIRBORNE
IR PARVICULAYE A (HARCOAL FILTERS
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STATIOM 04 2.0 Rl. 43 DEC. IND.

RIT-CDUNT CHARCOAL FlILT R

AP FILYER AP FILTE
TimE ] |

CROSS BETA CROSS At
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I

ott.

Stamy
DATE

OR/1Y
oss20
oR/28
0%/04
09710
esszy
09724
10701
10708
10718
10722
10729
11708
11713
171
11728
12700
12710
12717
12724

TInE
sSTor
DATE

0s/20
os/727
09/04
06%/10
o%/17
09724
10701
10/08
10715
10722
10729
trzes
11711
11719
11726
12703
12710
12717
12724
12731

YOLUNE

1.01€
1.0F
B.66F
1.01€
1.01€
1.00¢
1.01€
1.00¢
t.00€E
1.01F
1.01F
1.19¢
B.58¢
1.008
1.01¢
1.018
1.01¢
1.01€
1.00¢

UNITS

u.
(u‘
v,
u.
u.
Cu.
v,
Cy.
v,
.
tu.
u.
‘u.
cu.
(u.
v,
Cu.
cu,
c“.
.

STATION 04 - 3.0 mI. 43 DEG.
AP FILTER AP FILTER

GROSS BFYA CROSS ALPHA

PCliscu. n ) (PCI7Cu. »m )
2.5 +-0.3 £-02 LeT. 2. €-03
2.2 +-0.3 E-02 21 *-1.3 E-02
3.3 +-0.4 E-02 3.4 +-}1.9 £-01
2.7 0.8 E-02 2.8 +-0.4 F-03
2.3 +-0.% £-02 2.8 *-1.5 £-03
2.0 *-0.3 E-02 5.0 »-1.9% F-03
2.6 +-0.3 E-02 1.8 »-1.4 £-03
2.4 +-0.3 E-02 249 *o-1.8 £-03
3.3 +-0.3 E-02 9.6 *-2.7 £-03
2.5 ¢-0.3 €-02 2.1 +-1.3 £F-03
8.2 +-0.4 £E-02 2.2 +-0.4 €E-02
8.0 +-0.4 F-02 3.7 ¢-1.8 E-02
3.2 *-0.3 E-02 241 *-5.3 £-03
$.1 +-2.3 £-02 1.5 ¢-1.3 E-02?
2.2 +-0.3 €E-02 2.6 +-1.5 E-03
§e? ¢-0.3 £-02 LoV, 2. £E-03
2.8 +-0.3 E-02 L.T. | BN E-03
3.8 +-0.4 E-02 2.9 +-1.7 €-03
4.9 +-0.4 €E-02 .5 +-2.5 £-03%
3.7 +-0.3 €-02 3.4 +-1.6 £-02

NEBN ASKS PUBRLIC POWER DISTRICT
CODFZR NUCLEAR STATION
EXPOSURE PATHWAY -
AIR PARTICULATE & (HAPCOAL FILTERS

STATION NUMBRER

ATRBORNE

04

NID-COUNT

TinF

DATE Time

ocRys2s
o8s30
02709
09714
09720
n8729
1e708
10732
iIs/ 19
10778
11701}
11708
171
11724
11730
12707
12713
12722
01,03
01708

CHARCOML FILTER

I-131
tPCY/CV.

LaTa &,
L.7. 3.
LeT. &,
LoT. &,
LTa 2.
L.T. 3.
Lt.Y. &,
LT, &,
L.T. 3,
LaT. &,
L.T. 3.
t.7. 3.
LY. 3.
LT 3.
L.T. 3.
t.T. 3,
L. 3.
LT, 2.
Lt.T. S.
LT, 3,

€-02
€-02
F-02
£-02
€E-02
€-02
€-02
E~-02
E-02
€-02
€-02
€E-02
E-02
€E-02
€-02
E-02
€-02
£-02
E-02
€-02



211

COLi. Yimg

SYARTY
BATE

01702
cr/08
oL1/1s
0r/22
orsze
02705
82712
02719
a272e
03/08
23/22
23,19
03724
0&rn2
c4/09
04718
oar:
da/Hre
osroY
05714
05721y
05/2e
5704
oss1?
noe718
66/2%
orse2
or709
or/1s
0rs723
or/30
o8/06

siae
DATE

oy1708
01738
01722
or729
2708
02712
02719
02726
03/0%
03712
e3zsie
03726
04702
04/09
04/18
04723

T o8s30

csro7
osr1e
oss/21
0ss2e
os/70¢
08/711
08718
06/25
orTre2
ayYsee
or/s716
ors2%
ors3e
LE P T
oR/13

VO URE

8.38¢
1.04F
9.95¢
1.02¢
.95
9.83¢
1.01€
1.01¢
1.0%F
1.00¢
1.01F
1.00€
1.01€
1.02€
.83
1.02¢
t.008
1.61F

1.01F
1.1%¢
8.65¢
1.01€
1.02¢
9.86F
t.00€
1.01€
1.00¢
1.01€
1.0
1.01%
1.01¢

UNITS

(v,
tu.
Cu,
cu.
cu.
t‘.
u.
cu.
u.
(u.
v,
v,
v,
(“.
v,
cu.
v,
v,
.
cu.
u.
.
Cy.
Cu.
(u.
cy,
(“.
(“.
u.
u.
tu.
cu.

2.4
1.7
3.2
1.3
2.0
1.9
2.8
1.9
2.4
.4

.
~

L P PR .
DR
- HPONLI

STATion 05 -

NEBRASKA PUBLIC POWER DISTRICT
COOPER NUCLFAR STATION

EXPOSURE PATHNAY - AIRBORNE

AIR PARTICULATE & (HARCORYL 77LTERS

AP FILTER
CROSS BETA
IPCI/CU. »

*~0.4
*+-0.3
“~D.3
*-0.2
*-0.3
*-0.3
*-0.3
*-0.3
*-0.3
*~Cel
*-0.2
“-0.3
*-0.2
*-G.3
+~0.3
--0.3
“-0.2
*-0.3
*=D.2
*=2.1
0.2
"00’
6.3
0.2
o-(.2
*-0.3
«-0.12
*~0.3
*-0.3
*-0.3
«-0.3
*-0.3

€-02
€-02
E~-02
E-02
E-92
€-02
€-02
E-02
€E-02
€-02
€-062
E-02
€~-02
£-02
£-02
€-82
£-62
€-02
E-02
E-03
€-02
€-02
F-02
€E-02
€-02
£-02
&~-82
E-02
E-02
€-02
€-02
E-02

STATION mNMUNBER DS
3.% MI. 102 pEC.
AP FILTEP
CROSS ALPMa
IPCI/CU. »
2.3 *-1.6 F-03
2.4 +<1.5 F-03
3.! ~1.6 £-03
tei *-1.1 F-03
3.1 +-1.8 £-03
4.1 +-2.9 F-03
2.8 +-1.5 F-03
2.7 +-1.7 F-02
2-, o ‘.‘ “"
1.9 +-31.% £-03
iS5 ¢-1.2 £-03
2.8 +-1.4 F-03
LT 1. “',
4.8 +-1.9 F-03
2.8 +-1.5 E-03
1.8 ¢-1.2 ¥-03
2.9 +-1.8 £-023
2.7 *-1.6 €-03
LteT. 2. €-03
1.§ »-1.1 £-03
t.7. 1. F-03
2:8 +-1.6 F-03
1.6 »-1.2 £-03
Le¥a 2. E-03
1.5 »-1.3 g-03
2.8 +-1.%5 §-03
2.6 o-1.4 E-03
2.1 *-1.4 £-03
2.3 +-1.86 £-03
4.5 *+-2.0 £-0%
Lt.%. 2. ¢-03
2.9 +-1.5 F-03

*1D-CoUNT
TimF
DATE Time

o111
o1/19
o1/728
02701
e2/709
02735
02721
03702
0708
03715
03722
03730
Gaso0s
04712
04719
04726
0s/03
05713
os/1y
05724
08/02
04/09
06714
26722
Ce/s29
erson
01712
or719
G727
or/02
or/09
o8/1é

CHARCOAL FlLTER

EPCI/CUe M )

I-131
L.7T. 3.
LT, 3.
LaTa 3,
LT, 2.
LoT. 3,
t.T. 3.
L.T. 3,
L. 3,
L.T. 3,
t.7. 3,
LT 3,
‘.'. ,‘
t.7. 3,
‘.'. 2.
LT, 3.
t.T. 13,
LoT. 2.
‘.'. ’I
l.'. 2.
l.'. ,.
l.'. "
L.7T. 2.
L.7. 3.
t.7. 2.
i.'- I‘
LT, 2.
t.%. 3.
l.'. l.
t.7. 2.
Lt.T. 3.

E-02
€E-02
F-02
€-02
F-02
€E-02
£-02
E-02
E-02
t-02
E-02
€-02
E-02
£-02
E-02
€-02
E-02
E-02
€-02
£E-02
€-02
€E-02
€£-02
F-02
€-02
€E-02
€-02
£-02
E-02
€E-02
£E-02
E-02
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STanYy
DATE

oR/13
O8/20
nes27
09/04
o970
0o%/17
0%/ 24
10701
10708
1n/1s
1ns22
10/29
11709
1Y /1
12749
11726
127038
12710
12727
12724

Ting
sYoe
DAYE

08/:0
oK/27
09704
09710
es/17
0%/24
1070}
19700
107158
10722
10729
11708
11713
11719
11728
12703
12710
12217
12724
12731

V0L UmE

1.01F€
1.00F
1.15F
B.06F
I.O1E
1.01F
1.00¢
1.01€
1.01€
1.008
1.01F
1.00F
1.15¢
8.65¢
1.00€
1.00F
1.01E
1.01F
1.01€
1.01€

04
04
o4
03
04
04
o4
os
06
04
o4
04
04
03
04
04
04s
na
04
os

UNITS

fu.
v,
fu.
Yy,
Y.
v,
cu,
v,
v,
u.
cu.
u.
.
(v.
u.
.
cu.
cu,
(v.
tu.

o
FY
FY
FY
FT
FY
FY
kY
Y
FrY
FTY
FT
FY
Y
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FY
FY
FY
FY
FY
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013
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TiIms

‘AYFE TImE

OR/2S
Or/3D
09709
09714
09720
09729
10/0%
10712
10719
10726
11701}
11708
11717
11724
i1730
12707
12,13
V2722
01703
017048
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cCti.
STamy
DAVE

01/02
o1/708
or/18
0:/22
oLr/29
©270%
02712
02719
027726
0%/08
ay/12
f3/719
03724
04/02
04/09
c4 /1
04723
0430
os/07
057314
0572}
05729
06704
os8/11
os/18
0s8/s2%
or/02
0709
er/is
er/23
or/%
DR/De

TINE
STor
DATE

or/0¢
ers1s
or/22
01729
e2/70%
02/:12
02719
02/72%
n3/ox
03z12
03719
03726
cas02
04709
04sNs
04723
04730
os/707
085714
ess721

05729
08704
06711

o871
06/2%
orso2
or/os
or/716
ors2%
ocrs/3o
o8/06
oe/313

VOLUNE

B.37€
1.03%
9.9
1.01€
.97
9.79%
F.01E
1.00F
1.CHE
1.00F
1.01F
9.°99¢
1.01F
1.02¢
.83
1.01€
9.%0¢
1.0LE
1.00¢
F.48F
1.19€
8.69F
1.00€
1.02€
9.20F
1.01€
1.01F¥
1.00¢
1.01F
1.01F
1.00€
1.01€

e3
04
o3
o8
03
o?*
04
04
04
04
0«

03
o6
o4
oy
o4
o3
04
04
03
04
o3
04
o4
03
04
04a
0s
o6
o4
04
0s

UNITS

cu.
v,
Y.
cu,.
(uU.
v,
u.
cu.
(u.
u,
(u.
v,
v,
cu,
v,
v,
(u,
cu.
.
cu.
v,
cu.
fu.
u.
u.
v,
Cu.
v,
cu.
Cu.
cu.
v,

FY
FY
FY
Y
FY
FY
£
FY
FY
Fr
FY
FY
T
FT
Fr
FY
Fr
F1
FY
1
FY
FY
FY
FY
FT
FT
FY
Y
FY
FY
Fr

NEBRASKA PUBRLIC POWS
COOPEFR NUCLEAR STaT!
EXPOSURE PATHWAY
AIR PARTICULAYE &

STAYION NUMAER

STATION 08 3.0 mi. }65
AP FILTER AP FILTE
CROSS BFTA CRODSS At
(PCE/CU. m ) 1PCl/CU.
2.9 *-0.4 E~-02 2.5 #~1.6 ¥
1.9 +-0.3% E-02 1.9 #-1.4 ¢
3.7 +-0.4 E-O2 2.8 +»-1.% ¢
1.7 +-0.3 E-02 Beb »-1.2 F
2.6 *-0.)3 E~-02 2.3 +-1.7 €
1.9 +-0.% E-02 3.1 *-1.28 ¢
2.5 +-0.3 E-02 1a® o-1.4 F
248 +-0.3 E-02 4.1 +-1.9 €
2eb +-0.3 E-02 3.4 *-1.6 F
17 ¢-0.3 E-02 ReBe 2o B
1.3 ¢-0.2 £-02 2.1 *-1.3 €
2.4 ¢-0.3 £~02 3.3 +-1.6 F
1.6 +-0.% E-02 2.7 +-1.5 F
240 +-0.3 E-02 .S *-1.9 ¢
1.9 «-0.3 £-02 1% ¢-1.2 E
1.8 «-0.3 E£-02 2.1 +-1.4 §
1.2 #-0.2 E-02 t«7. 2. £
1.7 ¢-0.3 E-02 2.9 i.5 F
1.2 #-0.2 F-02 le¥e 2. F
11 ¢-0.2 E-07 1«7 ¢-3.3 ¢
el *-0.2 F-02 1eB +-1.2 ¢
1.1 +-0.3 €-02 1«7 ~1.4 F
1.1 ¢-0.2 E~-02 1.8 +-1.3 ¢
tel ¢-0.2 £-02 2.8 *-1.6 F
fel +-0.2 E~-O2 240 #-1.4 F
2.2 +~0.3 €~02 3.2 #-2.86 F
2.1 +-0.3% £-02 .8 o-).2 ¢
1.7 ¢-0.3 €£-02 2.9 o-1.% F
2.7 «-0.3 E~0O2 L.-V. 2o £
1.9 +-0.3% E-02 2.7 o-1,.7 ¢
1.7 +-0.3 €-02 3.1 +-1.9 €
2 ¢=-0.3% F-02 8.0 ¢-1.7 €
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N
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~03
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-03
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ING.

MID-T OUNTY
Time
DAYE TImF
01712
01720
C1/72¢
02701
02r7¢9
02716
e2rs721
03702
03709
037158
03722
03730
ca /086
047113
oAa/19
0s/727
0sS/703
05713
os/7t?7
05724
DNE/O3
06709
06714
06722
08729
07707
0rz12
81716
01727
oOR/02
OB 709
o&/1¢é

HAR(

{PClsCu.
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¥
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NEARPASKa2 P, IC PONFR DISTRICY
COOPER MUCLEAR STATION
EXPOSURE PARATHWAY AIRBORNF

AIR PARYICULATE & C(HARCNAL FlLTFRS

STATION NUNMSER 06

. STATION 06 3.0 ml. 165 DEC. IND.
COlL. TINF AP FILTER AP FILTFR RID-COUMY CHARCOAL FILTER
Stamy sTor GROSS BETYa LROSS ALPHa T ImE I-13
CAYE DAYE VOL URE UNITS (PClI/Cu. n ) (PC1/Cu. W ) DATE TiIms (PCE/CU. ™ )
08/13 08720 1.01E 08 CU. FT 1.9 «-0.3 §-02 3.4 +-1.9 F£-03 08724 LteTe S. E-02
08/20 Oo8/s27 1.0YF 064 (U. FY 1.9 «-0.3 £-02 143 o~1.1 €E-03 08731 LT, 3. E-02
08727 0%/04 1.15€ 04 Cu. FY 3.0 ¢-0.3 £-02 2.7 +-1.6 E-03 09709 L.V, 3. £-02
: 09/04 09710 B.69F 03 (u. FY 2.2 +-0.3 E-02 2.6 *~1.8 £-03 09714 L.T. Se. £-02
09/10 09717 1.00F 04 (CU. FY 1.8 ¢-0.% E~-02 3.7 #~1.8 F-03 09720 t.Y. 4. F-02
2 e93/717 09724 1.01F 04 (u. FY 1.4 ¢-0.2 E-0C2 25 *-1.6 E~-0) 09729 Ea¥a Se £E-02
09724 10/0) 1.00F 04 (U. FY 1.9 +-0.3% E-02 1«8 +-1.4 £-03 10705 1.7, 3. €-02
10/70) j0/08 1.01F D6 Cu. F7Y 2.C +-0.3% E-02 2.1 +-1.5% F-00 10712 LT, 3. £-02
10708 10719 1.01F 04 (U, FY 2.2 +-0,3 E-02 4.3 »-1.9 £F-03 10719 L-Te S. €E-02
b -4 19715 10722 9.98F 03 (u. FT 2.5 +-0.3 £-02 3.1 +-1.6 F-02 10/26 LeT. 3. E-02
r 10722 10729 1.01f 04 (U, FY 2.8 +-0.3 E-02 9.0 +-2.7 €£-03% 11701 LeVe , P f
107729 11709 Q.0F 04 (U, FT 4.2 +-0.4 E-02 8.2 *~1.9 F£-03 11709 Rl 3. &
117098 1170 1.15%¢ ¢4 (v, FY 3.1 +-0.3 E-02 2.6 ¢#-1.4 £-03 11720 LT, & E
$R/0% 1R/ 19 B.65E 03 (u. ¥17 2.9 *-0.4 £-02 2.6 *-1.86 £-03 12/ 28 taTe . F
1E/719 12728 1.01F 04 tu. FY 2.3 +-0.3% £-02 3.2 ¢-1.6 E-93 11730 t.7. £
11726 12703 1.01F 04 C(Cu. FY 1.9 ¢-0.3 E-02 LY. 2e F-03% 12707 L.T. , F
1270% 12710 1.01€ 04 Cu. FY 2.6 *-0.% E~-02 3.9 ¢-1.8 F-03 12713 L.T. L E
12710 12717 1.01€ 04 (U, FY 8.2 »-0.4 E-C2 3.2 2~1.8 £-03 k2722 LT S F
Y2717 32724 1.01€E 08 (u. FT 2.9 +-0.4 €-02 Tal #-2.4 E-0) 01703 Le¥eo 6. F
P2724 12731 1.01F 04 (U, FY 3.0 +-0.3 F-02 3.0 *-1.% €-03 01704 LT 3. E




oL,
SYARY
DAYE

oy/02
ny/08
o1/18
01722
01729
0270%
62712
02719
02726
gyras
08712
0y/19
03726
Das02
04 /09
oA/l
047213
N4 /20
08 /07
0S/14
0872}
08 /29
06/04
o/
os/18
0872%
eYsro2
nT/09
or/16
orzs23
or/%0
08/06

TINF
sToP
DAYE

o1708
01715
c1/722
cr/2°
02708
c2712
62719
L2728
63708
03712
D379
D¥726
04702
04709
Car’ls
04723
04r%0
osz7o7
0sS/14
08721}
05729
06704
LIS R
0718
06/2%
ar/02
orY/n9
orsis
er/23
01739
08706
08713

VOL UNE

8.64F
1.02¢
9.9%¢
1.01E
1.02¢
1.01€
9.81F
1.0
9.98¢
F.94F
1.0E
1.00F
1.01LE
1.04F
9.94F
§ .00F
9.95F
1.02€
1.0%
P.97F
1.15¢%
8.54AF
1.02¢
9. 74F
1 .04E
1.01€
1.01E
1.01€
1.00€¢
1.01F
1.01F
1.01F
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LTS
03
0a
04
Cs
o3
0s
03
03
04
O
04
04
63
o4
e3
o4
s
o3
04
o3
0s
0%
04
04
04
o4
06
o4
04
04

NFSRASKA PUBLIC PONER DISTRICT
COOPER NUCLEAR STATION
EXPOSURE PRTHUAY ATRBORNE
AIR PARYICULATE & CHARCODAL

STATION NUMBER or
STATRIOM O7 2.% ml. 230 PEGC. IND.

AP FILTER
CROSS BETA CROSS ALPHA
IPC1/7CU. » ) (PCl/7Cu. W §
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AP FILTFR nio

DATFE

TimF

e1712

01720
01726
02/01

02/09
02716
02721}

0*/02
03709
0371%
0c¥yz22
03730
04708
LITAR!
04719
Ca/2"
05703%
0s711%
os717
05724
06703
06709
067146
08722
06729
0or/707
01712
0rs/19
crs72<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>