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INTRODUCTION

This environmental monitoring report is for the Zion nuclear
generating plant. The report is for the calendar years January, 1983
- December, 1984. Results of environmental radioactivity monitoring
are listed in tabular form following the references.

Samples of surface air, precipitation, surface water, soil, milk, well
water and vegetation were collected from selected locations at planned
sampling intervals. A description of the sampling sites and sampling
intervals is included in the following report.

PROGRAM MODIFICATIONS

The collection of eair particulate matter and air iodine was ini lated
at ZI-1 in August, 1983,

Air station, Z1-3, for the collection of air particulate matter and
air jodine was moved from the Pleasant Prairie Safety Bullding to the
Pleasant Prairie School and air collection was initiated in January,
1984, Collection of soil and vegetation samples for site Z1-3 were
also moved to the Pleasant FPrairie School. Milk sampling was
initiated at the John Steinbrink farm, ZI-9, in March, 1984.

SAMPLING TECHNIQUES
Air Samples

Continuous air samples are collecter weekly from five sampling
stations. Alr particulate samples are .ollected on 47 mm. glass fiber
filters. Air iodine samples are collected on impregnated charcoal
cartridyos, The nominal sanpling rate is 1 - 2.5 cubic feet of air
per minute.

Brecipitation

Individual samples of precipitation are collected semi-monthly in
which rainfall cver 0.10 inch occurs. The samples are collected at
the same stations as the air samples. A five gallon polyethylene
container with a 0.16 square meter collection head is used to obtaln
the precipitation samples.

Surface Water - Lake Michigan
A surface water sample is collected quarterly from the Kenosha water

intake., The sample is a grab sample and ls col lected at a point in
intake prior to purification or other treatment,



Soil

Soil samples are collected semi-annually at six locations. Random
three inch plugs on scil are collected and combined at each sampling
station.

Vegetation

Samples of vegetation are collected semi-annually at the same six
stations where soil samples are col lected.

Milk

A one gallon sample of milk is collected each month as a grab sample
from the Steinbrink farm, 2ZI-9.

Well water

Wel!l water samples are collected semi-annually at *wo locations. The
sauples are collected prior to purification or other treatment.

ANALYTICAL PROCEDURES

The procedures given are abstracted to present only the basic steps,
The analysis of the samples has been subcontracted to the State

Laboratory of Hygiene. A detalled description of the procedures used
is available from the State Laboratory of Hyglene.

Air Particulate Samples - Beta Gamma

Place the 47 wm. gives fiber filter on a 2-inch stainless steel
planchet. Beta count in an external gas flow proportional counter.
Calculate activity correcting for counter efficiency.

Air Particulate Samples - Gamma

Place the monthly composite on a GelLi detector and collect the gamma
spectrum. Scan the gamma spectrum for any peaks and print out regions
of interest, which would include possible plant attributable
radionuclides. Calculate the activity for isotopes in the regions of
interest, regardliens i{f they are above or below the minimum detectabla
concentration, correcting for counter efficlency and for decay.

Surface Water - Alpha, Beta Gamma

Filter a 500 m]. aliquot of sample. Evaporate filtrate in a 2-inch
stainless steel planchat, Place filt.r paper in a 2-inch stainless
steel planchet and dry at 103 degrees Celsius. Beta and alpha count
the soluble and irsoluble portions in an external gas flow

proportional counter. Calculate activity correcting for counter
efliclency.



Surface Water - Gamma Isotopic

A 3.5 liter sample is placed in a Marinelli beaker and analyzed on a
GeLi detector. Scan the gamma spectrum for any peaks and print out
regions of interest, which would include possible plant attributable
radionuclides. Calculate the activity for isotopes in the regions of
interest, regardless if they are above or below the minimum
detectable concentration, correcting for counter efficiency and for
decay.

Surface water - lodine 131 Chemical Extraction

A stable iodine carrier is added to a 2 liter surface water sample.
The samp'e is passed through an anion exchange column and the iodine
is removed from the resin by batch/extraction using NaOCl. After
reduction to elemental iodine by hydroxylamine hydrochloride, the
iodine is extracted into carbon tetrachloride reduced with bisulfite,
and back extracted into water. The iodine is precipitated as
palladous iodide with the chemical yileld determined gravimetrically
and counted in an external gas flow proportional counter correcting
for ccunter efficiency and for decay.

Vegetation - Alpha, Beta and Gamma Isotopic

Dry sample at 110 degrees Celsius, grind, weigh into stainless steel
planchet., Beta and alpha count in an external gas flow proportional
counter., Calculate activity correcting for self-abscorption and
counter efficiency.

The food product sample is finely chopped. The sample is packed to
the 500 ml mark of a 500 ml Marinelll beaker, weighed and counted on a
Gell detector. Scan the gamma spectrum for any peaks and print out
regions of interest, which would include possible plant attributable
radionuclides. Calculate the activity for isotopes in the regions of
interest, regardliless if they are above or below the minimum detectable
concentration, correcting for counter efficiency and for decay.

Milk - Gamma Isotopic

Procedure is the samc as for Surface Water,
Milk - Iodine 131 Chemical Extraction
Procedure is the same as for Surface Water.
Milk - Strontium 90

Strontium and yttrium carriers are added to milk which has been aged
two to four weeks. A one liter sample is passed successively through
cation and anion exchange columns. The yttrium is eluted from the
anion resin with hydrochloric acid, precipitated as yttrium oxalate,
filtered and weighed to determine chemical yield. Beta count in an
external gas flow proportional counter correcting for counter
efficiency and for decay.



Surface Water - Strontium 89 & Strontium 90

Strontium and y*trium carriers are added to the surface water samples.
The procedure follows through a series of chemical separations whereby
all interfering substances are removed. Calcium is removed by
precipitating strontium and barium by nitrate precipitation thereby
leaving the calcium in solution. Radium !s removed by co-
precipitation with barium as a chromate. The ingrowing yttrium is
separated from the parent strontium through the use of hydroxide
scavenging. Then the purified strontivm is converted to a carbonate
and beta counted in an external gas flow proportional counter. After
two weeks ingrowth yttrium-90 is separated from the strontium
carbonate via a series of hydroxide pre«ipitations and finally
converted to an oxalate and beta counted in an external gas flow
proportional counter. The strontium-90 activity is calculated from
the yttrium-90 count and the strontium-89 activity is calculated using
the previous calculation for strontium-90 as well as total strontium
activity from the strontium carbonate counting.

Precipitation - Beta Gamma

Evaporate a 500 ml. aliquot in a weighed 2 inch stainless steel
planchet. Bota count! in an oexternal gas flow proportional counter.
Calculate activity correcting for counter efficiency.

Wall Water - Alpha, Beta Gamma

Evaporate an aliquot containing not more than 100 mg. of dried solids
in a two inch stainless stecl planchet. Bota and alpha count in an
external gas flow proportional counter. Calculate activity correcting
for self-absorption and counter efficiency.

Soil - Alpha, Beta and Gamma Isotopic

Dry sample, grind, sleve and weigh 0.1 gram into a ? inch stainless
steel planchet, Beta and alpha count in an external gas flow
proportional counter. Calculate alpha and beta activities correcting
for self-absorption and counter efficiency.

The sample is dried, sieved and packed to the 800 ml mark of a %00 ml
Marinelli beaker. The sample is then weighed and counted on a GelLl
detector. Scan the gamma spectrum for any peaks and print out reglions
of interest, which would include possible plant attributable
radlonuclides. Calculate the activity for isotopes in the regions of
interest, regardless if they are above or below the minimum detectable
concentration, correcting for counter afficlency and for decay.



QUALITY ASSURANCE

The analysis of the samples is performed under subcontract with the
State Laboratory of Hyglene (SLH). SLH maintains their own quality
assurance program.

Analytical procedures provide for routine replicate analyses to verify
methods and instrument coperation. Traceable sources are used to
regularly calibrate the counters and daily performance checks are made
between calibrations. In addition, quality control charts are
maintained on the counters.

SLH participates in the EPA Cross Check program and has performed
satisfactorily over tha report peciod. The quality assurance program
that the SLH participates in include analysis of blind samples, air
filters, "ood, milk, gamma in water, alpha-beta in water, lodine in
water, strontium in water and tritium in water. EPA Cross Check
resul's can be reviewed at the State Laboratory of Hyglene or at the
Section of Radiation Protection.

SENSITIVITIES AND ERROR - WISCONSIN DATA

Following the recommendations of the Health Physics Society, detection

limits will be expressed as a minimum detectable concentration (MDC).

The minimum detectable concentration or MDC is an "a priori" estimate

of the capabliity for detecting an activity concentration by a given

measurement system, procedure, and type of sample. The MDC should not

be viewed as an absclute activity concentrations that can or cannot be

detected. Minimum detectable concentrations (MDC) are based on the

analysis performed and for gamma isotopic analysis have been calculated
for a zero decay time.

The MDC for each radioisotope has been calculated from the following
equation and is listed in Table 1:

Whare

MDC is the "a priori” lower limit of detection as
defined above, as |’ ielis per unit mass or volume,

Sy is the standard deviation of the background counting
rate or of the counting rate of a blank sample ans
appropriate, as counts per minute,

E iIs the counting «~fficlency, as counts per
disintegration,

V is the sample size in units of mass or volume,



2.22 is the number of disintegrations per minute per

picocurie,

Y is the fractional radiochemical vyield, when
applicable,

§ is the self-abso:r -. .. correction factor,

d is the radicactive decay constant for the
particular radionuclide, and

t for environmental samples is the elapsed time
between sample collection, or end of the sample
collection period, and time of counting.

Guidel ines adopted by the U.S. Environmental Protection Agency are
used in the reporting of specific analyses. Results from specific
analyses will be reported whether the results are negative, 2zero, or
positive. Caution should be exercised in the interpretation of
individual negative values. While a negative activity value does not
have physical significance, it is significant when taken together with
other observations which indicate that the true value of a
distribution is near zero. This procedure will allow all of the data
to be reported and will allow a statistical evaluation without an
arbitrary cutoff of small or negative numbers. An estimation of bias
in the nuclide analyscs |s then possible as well as a better
evaluation of distributions and trends in the environmental data. It
is lmportant when reviewing the data In tho following tables to
compare the reported result to the actual minimum detectable
concentration (MDC) for that analyslis.

Results for specific analyses will be reported as an activity fol lowed
by an error term for that analysis. The error term is a plus or minus

counting error term at the 2 sigma (95%) confidence interval and is
printed as (+/~),



Table 1 - Minimum Detectable Concentration (MDC)

Wisconsin Division of Health
Section of Radiation Protection

Alr
Particulate Air Air
Campos | te Particulate Iodine Milk
(pCi/M"3) (pCi/M™3) (pCi/M°3) (pCi/liter)
Gross beta 0.003
Be-7 0.080
K-40 180
Sr-90 1.8
Zr-95% 0.006
Ru-103 0.006
Ru-106 0.030
I-131 0.046 0.4
Cs~-13¢ 0.006 12
Cs~137 0.006 12
Ba. La-140 15
Ce-141 0.015
Co-144 0.030
Surface Soil
Water Precipitation Sediment Vegetation
(pCi/liter) (NCi/M"2) (pCi/kg) (pCi/kg)
(wet) (dry) (weat)
Gross beta 1.5 0.03 $200 2300
Gross alpha 2.5 0.08 7300 3200
Na 700 14
Sr-89 L}
Sr-90 1.8
Ne-7 1100
K-40 1100 2100
M- 54 10
Fe-59 22
Zn-65% 20
Co-58 15 100 140
Co~60 13 130 150
r-95 15 250
I-131 15 140
Ce~134 14 110 120
Ce-137 14 100 130
T1-208 300
Bi-214 200
Pb-214 180
Ra-226 1900
Ac-228 320

Well water has the same MDC's as surfa e water for gross beta, gross
alpha and tritium.



ZION ENVIRONMENTAL MONITORING SAMPLING SITES

“2e sampling sites are indicated in Table 2.
site a description of each site and its direction and distance from
A map showing the actual location for each
sampling site is presented on the following page and includes the

the monitored power plant.

types of samples that are collected.

Table 2. Zion Enviconmental Monitoring sampling sites.

SITE

Z1-1
21-2
Z1-3
ZI-4

Z1-8
Z1-6

21-1

Z1-8
Z1-9

DISTANCE & DIRECUION

(MILES)
8.5 WNW
5.9 W
9.9 W

6.0 NNW

33N

10.0N
9'3 .

LOCATION

Junction of Highway 41 and County ML.
Junction of Higlway 31 and County ML.
Pleasant Prairie school.

Pleasant Prairie Town Hall. Junction
of Highway 174 and County EZ.

Trident Marina.

Wolfenbuttel Park. Junction of 60th
Street and 3rd Avelue .

Kenosha Muncipal Bullding, 625 - S52nd
Stree*

Water intake - 4700 feet from shore.
J. Steinbrink farm.

The table lists for each
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SAMPLE COLLECTION SUMMARY

The following types and number of samples col lected are listed in

Table 3. An explanation for missing samples is listed in Table 4.

Table 3. Sample gollection summary for 1983 and 1984.
Sampling Perlod January - December, 1983

Sample Tyve Collection Number of Number of Number of
and Locations Samples Samples
Frequency* Collected Missed
air particulate C/w 4 167 3
precipitation C/BW 1 1 -_—
surface water G/Q 1 4 0
vegetation G/SA 6 12 0
soil G/SA 6 12 0
well water G/SA 2 K 0
TD c/Q L} 18 2
Sampling period January - December, 1984
Sample Type Collection Number of Number of Number of
and Locat ions Samy) les Samples
Frequency* Collected Missed
air particulate C/™w 5 258 0
precipitation C/B 1 ] -
surface water G/Q 1 4 0
vegetat ion G/SA 6 12 0
soil G/SA 6 12 0
well water G/SA 2 K 0
milk a/M 1 K 1
T c/Q L] 20 0

*Collection type: C/ = continuous; G/ = grab
Frequency: /W = weekly; /M = monthly; /Q = quarterly
JA = anrwally /BN = bi-weekly ‘SA = semi-annually

Table 4. Missing sample report for 1983 and 1964,

Sample type Date Location Bplanat ion

Alr particulate 06/02/83-06/23/83 Z1-8 Alr pump Lnoperative.

Precipitation 01/01/83-04/30/83 Z1-7 Samples were not collected,
08/03/83~12/31/83 Z1-7 Samples were not collected.

D 01/13/83-07/21/83 weite & Missing dosimeter.

Precipitation 01/01/84-08/18/84 21-7 Samples wero not collected,
11/30/84-12/31/84 21-7 Samp les were not collected.

Milk October, 1964 219 Sample was not collected,

10



RESULTS AND DISCUSSION |

Air Particulate

The yearly gross beta activity from a log-normal distribution for the
air particulate samples is included in Table 5§ for the following
sample sites; ZI-1 (8.5 miles WNW), ZI-3 (9.9 miles NW), ZI-4 (6.0
miles NNW), ZI-5 (3.3 miles N) and Z(-7 (9.8 miles N).

Table 5. Yearly averages from a log-normal distribution for gross beta
activity in the air particulate samples for 1983 & 1984.

Measurements (n pCi/M°3

Year 21-1 21-3 Z1-4 21-6 21-7

1982 *a *b 0.02740.002 0.02240.002 0.02140.002
1983 0.01640.002 b 0.01640.002 0.01640.002 0.015+0.002
1984 0.01340.002 0.014#0.002 0.01640.002 0.01640.002 0.017+0.002

*a - Alr sampling was initiated in August, 1983,
* b~ Alr sampling was initiated in January, 1964.

From the yearly gross beta activities it may be noted that there are
a0 significant differences between the 2ZI-5 station and the 2I-1, 2ZI-
3, ZI-4 and ZI-7 stations. With no significant differences between an
indicator station (ZI-5) and control stations (2I-1, 2I-3, ZI-4, and
Z21-7) an increase in greoss beta activity attributable to the Zion
plant opecation Is not evident,

The gamma isotopic analysis of the monthly air particulate filter
composites detected only small amounts of the radioisotopes listed in
Table 6. Al]l other isotopes were below their respective minimiun
detectable concentration,

Table 6. Radic sotopes detected in the air filter composites for 1983

& 1984
rumber of range
Isotope campos | tes detected (pCi/M"3)
1983
Be-7 13 0.08 - 0.18
1984
Be 7 kL) 0.08 -~ 0.12

11



Boryllium -7 1s constantly piroduced through nuclear reactions between
cosmic rays and nuclei in the atmosphere and is commonly detected in

-

ale compos ! m olher arcas of the state,
Influence by the Zion nuclear facility on air quality is not evident
when comparing the data from the indicator and the control sites.

Alr lodine

Air iodine measurements for 1983 and 1984 were all below the MDC of
0.046 pCi/M"3 for all sites.

Direct Radiation - Thermoluminescent Dosimeters (TLD's)

Direct radiation (TLD) from Wisconsin data was comparable for all
sites. Significant differences in exposure were not noticed at
different distances from the Zion nuclear power facility. The yearly
exposure from the five sites was in the range (50 + 9) - (64 + 8)
milliroentgens for 1983 and In the range (%9 & 12) - (79 + 13)
milliroentgens for 1984. The exposure ranges for 1983 and 1984 are at
background levels and are comparable to other areas within Wisconsin.

Direct radiation data for 1983 and 1984 from the Nuclear Regulatory
Commission monitoring network has been included as general
information. For the seven (7) stations located in Wisconsin the
average cumulative yearly exposure would be in the range (57.9 + 1.7)
- (66.1 % 1.7) milliroentgens for 1983 and (56.7 + 1.7) - (71.6 + 1.7)
milliroentgens for 1984. The exposure ranges for 1983 and 1984 are at
background levels and are comparable to other areas within Wisconsin.

Precipitation

The gross beta activity in precipitation was within the normal range
of activity when compared to previous years data.

Surface Water

The surface water samples showed no unusual activities. For the gamma
isotopic analysis all isotopes were below their respective minimum
detectable concentration. All detected activities are at background
levels and are comparable to Lake Michigan surface water data from the
Point Beach - Kewaunee area. The surface water samples uniformly show
activities well below the standards for uncontrolled areas specified
in ICRP Report No. 2 or 10 CFR 20, Drinking water for the city of
Kenosha is taken from Lake Michigan and the samples also showed
acyivities well below the limits specified by the U.8. Environmental
Protection Agency's National Primary Drinking Water Regulations for
gross beta, gros alpha, tritium, and strontium-90.

12



egetation samples showed no unusual ivitie The
1lysis detected only small amounts c \ rally
beryllium-7 and potassium-40 3 in Table

bolow thelr respective ietectable

the Zion nuclear faci y is not evident

Radioisotopes detected in vegetation wles for 1983& 1984

Isotope

iec

munber of range
samples detected (pCi/kg)
1983

l samples showed no unusual v - T'he gamma

detected only small amounts of \ dionucl ides

Potassium-40 and those om ¢ worium and
ay series are natur 1y J dloisotopes Theae

ies for esium-137 at the levels mentioned, were als
1
' 8

y attributable to fal lout
atmospher| nuclear tests. Gross beta and oss alpaa
were all mparable to reported results f )m previous

us years and are probab

samples for

range
pC1i/kyg ',r',"




Well Water

The well water samples showed no unusual gross alpha ¢nd gross beta
activities and all activities for tritium (H-3) were less than its
minimium detectable concentration. The measured activities are all
below the U.S. Environmental Protection Agency's Drinking Water
Standards for gross alpha, gross beta and tritium.

Milk

The gamma isotopic analysis of the milk samples detected the
radioisotopes listed in Table 9 with all other {sotopes below their
respective minimum detectable concentration. All activities for
fodine-131 were below the minimum detectable concentration. Potassium-
40 is a naturally occurring radioisotope and the detected activities
for strontium-90 are comparable to detected activites from other areas
within Wisconsin. The strontium-90 activities, at the levels
mentioned, are probably attributable to fallout from previous
atmospheric nuclear tests. Influence by the Zion nuclear facility is
not evident.

Table 9. Radioisotopes detected in milk samples for 1984.

number of range
Isotope samples detected (pCi/liter)
K-40 9 1130 - 1530
Sr-90 8 1.7 - 3.8

14
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Table 10. Air particulate gross beta and air iodine (1-131) results
for January - December,1983. 2I-1

WISCONSIN DIVISION OF MEALTH
SECTION OF RADIATION PROTECTION

Zion

1983

.----——------——---------’-—---------—-—-—---n-----—-—--—n-‘----—--‘-.--------

Measurements in ynits of o0i/M"3

Weigh station - Juction of Hey 41 & Co M
1.1 %,

Collection gate  Air Particulate Air lodine

* 3 - Afr station was installed on 08/25/83.

Collection date

09/01/83
09/08/83
09/15/83
08/22/83
10/06/83
10/11/83
10/21/83
10/21/83
11/03/93
11/09/83
11/16/83
11/23/83
12/01/83
12/01/83
1214/83
12/20/83
12/28/83

Ll

Air Particulate

0.020+/-0.00"
0.025+/-0.002
0.017+/-0.002
0.013+/-0.00
0.016+/-0.00"
0.018+/-0.002
0.016+/-0.00
0.008+/-0.001
0.013+/-0.00"
0.917+/-2.062
-0.002+/-0.007
0.010+/-0.00"
0.012+/-0.00
0.018+/-0.002
0.020+/-0.002
0.016+/-0.002
0.016+/-0.00"

b - Only small amount of particulate matter on the particulate filter which would indicate

possible air leakage through the cartridge holder.

17

Air lodine

0.000+/-0.018
0.0004/-0.018
0.000+/-0.04
0.000+/-0.016
0.008+/-0.016
0.013+/-0.02
~0.02+/-0.03
0.000+/-0.03
0.0164/-0.04
0.013+/-0.03
0.000+/-0.05
0.001+/-0.08
0.000+/-0.03
0.000+/-0.02
0.0004/-0.04
0.000+/-0.015
0.005+/-0.012



Table 11.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

Iion

1983

- ———— - ——————————— - —— - ————— - ——— -~ - —— - ————-_——"—_—

Seasurements in units of pCi/N"3

Pleasant Prairie Town Hall

I1-4

Collection date

01/06/33
11/13/83
81/20/83
21/26/82
02/03/83
02/08/83
02/17/83
02/25/83
03/03/83
02/10/83
03/11/83
83/23/83
03/30/83
0e/06/83
04/12/83
04/21/83
04/29/83
05/05-83
05/12/83
05/18/83
05/24/83
06/02/83
06/09/83
06/16/83
06/23/83
06/30/83

*a

Air Particulate

0.023+/-0.001
0.020+/-0.002
0.013+/-0.001
0.022+/-0.002
0.020+/-0.002
3.015¢+/-0.002
0.019+/-0.001
0.011+/-0.005
0.030¢/-0.002
0.023+/-0.002
8.012¢/-0.001
0.016+/-0.002
~0.002+/-0.004
0.018+/-0.001
0.005+/-0.00"
0.015+/-0.001
0.016+/-0.00"
0.009+/-0.001
0.000+/-0.004
-0.004+/-0.005
0.011¢/-0.001
0.012+/-0.001
0.003+/-0.004
0.018+/-0.002
0.013+/-0.001
0.005+/-0.14

Air lodine

0.013+/-0.03
0.02+/-0.03
-0.010+/-0.03
~0.006+/-0.03
<0.011+/-0.04
0.009+/-0.0¢
0.009+/-0.02
=0.013+/-0.11
-0.004+/-0.03
-0.06+/-0.03
0.009+/-0.02
0.010+/-0.03
=0.011+/-0.04
0.011+/-0.04
0.017+/-0.03
0.012+/-0.03
=0.0134/-0,04
~0.008+/-0.04
-0.016+/-0.10
-0.006+/-0.05
0.03+/-0.04
-0.004+/-0.03
0.05+/-C.080
-0.005+/-0.04
0.012+/-0.03
-0.04+/-0.6

Z1-4

Collection date

07/05/83
07/15/83
07/22/83
07/21/83
08/03/33
08/11/83
08/18/82
08/25/83
09/01/83
09/08/83
09/15/83
09/22/83
13/08/83
10/11/83
10/20/83
10/27/83
11/03/83
11/09/83
11/16/83
11/22/83
11/30/83
12/01/83
12/14/83
12/20/83
12/28/83

Air Particulate

0.013+/-0.002
0.017+/-0,001
0.017+/-0.002

~0.05+/-0.12
0.023+/-0.002
0.075+/-0.003
0.017+/-0.002
-0.075+/-0.11
0.018+/-0.002
0.021+/-0.002
9.016+/-0.002
0.013+/-0.00!
0.027+/-0.00"
0.017+/-0.002
0.019+/-0.00!
0.011+/-0.001
0.016+/-0.002
0.029+/-0.002
0.022+/-0.002
0.014+/-0.002
0.016+/-0.00
0.025¢+/-C.002
0.031+/~0.002
0.020+/-0.002
0.023+/-0.902

* 3 - Only small amount of particulate matter on the particulate filter which wou'd indicate

sossible 2ir leakage through the cartridge holder.
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Air particulate gross beta and air fodine (I-131) results
for January - December, 1983.

Air lodine

0.03+/-0.04
0.018+/-0.04
0.011+/-0.03
0.3+/-1.1
0.018+/-0.02
0.000+/-0.015
0.006+/-0.02
0.6¢/-2.0
0.003+/-0.03
0.004+/-0.019
0.000+/-0.02
0.000+/-0.02
0.002+/-6.05
-0.009+/-0.02
-0.002+/-0.012
0.03¢/-0.02
0.000+/-0.05
0.02+/-0.02
0.004+/-0.017
0.03+/-0.02
0.004+/-0.02
0.000+/-0.03
0.000+/-0.03
0.007+/-0.04
0.006+/-0.03



Table 12. Air particulate gross beta and air jodine (I-131) results

for January - December,b1983.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

Iion

1983

-~ ———————————————————————————— - ——————————— -~~~ - ————————— - -

Measurements in units of pCi/M"3

T1=5%

Trident Marina

115

Collection date  Air Particulate Air logine Collection date  Air Particulate Air lodine
01/06/82 0.026+/-0.002 0.003+/-0.03 01/05/83 0.012¢+/-0.002 0.005+/-0.04
11/13/83 0.008+/-0.000  ~0.001+/-0.02 01/15/83 0.0164/-0.001  -0.002+/-0.03
01/20/83 0.011+/-0.001 0.002+/-0.03 01/21/83 0.015¢/-0.002 0.005+/-0.04
01/26/83 0.020+/-0.002 0.016+/-0.03 01/21/83 0.080+/-0.003 0.004+/-0.03
02/03/823 0.022+/-0.002  ~0.012+/-0.04 08/03/82 0.020+/-0.002 0.03+/-0.03
02/08/83 0.018+/-0.002 0.014+/-0.04 08/11/82 0.052¢/-0.002  0.007+/-0.013
02/11/83 0.079+/-0.001  -0.005+/-0.03 08/18/82 0.016+/-0.00" 0.008+/-0.03
02/25/93 0.015+/-0.001 0.016+/-0.04 08/25/83 0.016¢+/-0.00" 0.03+/-0.03
03/03/83 0.018+/-0.002 0.000+/-0.04 09/01/83 0.016+/-0.001 0.000+/-0.02
83/10/83 0.015+/-0.002 0.007+/-0.03 09/08/83 0.021+/-0.002 0.000+/-0.02
03/16/93 9.005+/-0.001  ~0.005+/-0.03 09/15/83 0.0%4+/-0.00" 0.003+/-0.03
03/23/83 * 3 -3.002+/-0.008 0.03+/-0.16 09/22/83 0.G12+/-0.0M 0.008+/-0.023
03/30/%3 0.018+/-0.002 6.002+/-0.04 10/01/82 0.023+/-0.00! 0.02+/-0.04
04/06/83 0.014+/-0.002  -0.004:/-0.02 10/11/83 0.015+/-0.002  0.005+/-0.019
04/12/83 0.005+/-0.001 0.006+/-0.04 10/20/83 0.018+/-0.001  0.004+/-0.012
04/21/83 0.0%+/-0.00 0.012+/-0.03 10/21/83 0.010+4/-0.002  0.005+/-0.018
04/29/83 0.014+/-0.001 0.002+/-0.04 11/03/83 =0.001+/-0.002 0.009+/-0.06
05/08/83 0.008+/~0.001 0.019+/-0.04 11/09/83 0.025+/-0.002  0.012+4/-0.013
05/12/83 0.014+/-0.002 0.000+/~0.04 11/16/83 0.017+/-0.002  0.000+/-0.016
05/18/83 0.023+/-0.002 0.008+/-0.04 11/22/83 0.015¢/-0.002 0.014+/-0.04
05/24/83 0.013+/-0.002 0.019+/-0.04 11/30/83 0.013¢/-0.001  0.010+/-0.018
06/02/83 0.010¢/-0.002  -0.011+/-0.04 12/01/83 0.023¢+/-0.002 0.009+/-0.03
06/91/83 * b 12/14/83 0.028+/-0.202  0.007+/-0.019
06/16/83 * b 12/20/83 0.022+/-0.002 0.000+/-0.03
06/23/83 * b 12/28/83 0.025+/-0.00: 0.000+/-0.04
06/30/83 0.027+/-0.002  ~0.001+/-0.0§

% 3 - Only smal) amount of particulate matter on the particulate filter which would indicate

sessible air Teakage through the cartridge holder.
¥ b - Air station was incperative from 6/02/83 - 6/23/83.
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Table 13.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

Zion

1983

.~~~ -~~~ -~ — -~ - —— -

Measurements in units of pli/M"2

Kenosha City-Co. building

111

Collection date

01/06/83
01/11/83
01/20/83
01/26/83
02/03/8:
02/08/83
02/16/83
02/21/83
02/28/83
03/11/83
03/16/82
03/22/83
03/29/83
04/04/83
04/15/83
04/20/83
04/21/83
0s5/04/83
05/10/83 * 3
05/16/83
05/25/23
06/02/83
06/07/83
06/16/83
08/22/83
06/28/82

Air Particylate

0.028+/-0.002
0.013+/-0.002
0.010¢/-0.001
0.018+/-0.002
0.018+/-0.001
0.0610+/-0.002
0.012¢/-0.001
0.010¢/-0.002
0.002¢/-0.001
0.011+/-0.002
0.008+/-0.00"
0.009+/-0.002
0.012+/-0.001
0.009+/-0.001
0.002+/-0.001
0.008+/-0.002
0.011+/-0.001
0.009+/-0.001
=0.004+/-0.009
0.015+/-0.002
0.016+/-0.001
0.011+/-0.00"
0.008+/-0.002
0.018+/-0.00
0.010+/-0.002
0.014+/-0.002

Air lodine

0.005+/-0.018
0.016+/-0.03
0.016+/-0.03
~0.005+/-0.02
-.005+/-0.04
0.004¢/-0.03
0.018+/-0.03
0.009+/-0.03
0.002+/-0.03
0.03+/-0.05
0.015+/-0.018
0.012+/-0.03
0.012¢+/-0.02
0.006+/-0.04
-0.001+/-0.03
0.017+/-0.0¢
=0.013+/-0.05
0.008+/-0.03
-0.010+/-0.13
0.018+/-0.04
0.000+/-0.03
0.011+/-0.03
-0.008+/-0.04
-0.008+/-0.0¢
0.03+/-0.03
0.002+/-0.04

£1-T

Collection date

07/06/83
01/13/83
07/20/83
07/21/83
08/03/93
08/09/83
08/15/83
08/26/83
09/02/83
08/09/83
09/15/83
08/22/83
10/06/83
10/12/83
10/21/83
10/21/83
11/03/83
11/09/83
11/11/83
11/25/83
12/02/83
12/08/83
12/16/83
12/21/83
12/28/83

Air Particulate

0.026+/-0.002
0.018+7-0.002
0.019¢+/-0.002
0.016+/-0.002
0.024+/-0.002
0.017+/-0.002
0.G14+/-0.002
0.018+/-0.001
0.018+/-0.602
0.023+/-0.002
0.012¢+/-0.902
0.013+/-0.001
0.023+/-0.001
0.029+/-0.003
0.018+/-0.00"
0.013+/-0.002
0.017+/-0.002
0.030+/-0.003

0.062+/-0.03
0.018+/-0.002
0.015+/-0.002
0.028+/-0.002
0.024+/-0.002
0.028+/-0.002
0.028+/-0.002

* 2 - Only small amount of particulate matter on the particulate filter which would indicate

possible air leakage through the cartridge holder.

Air particulate gross beta and air iodine (I-121) results
for January - December, 1983.

Air lodine

0.013+/-0.03
-0.009+/-0.06
-0.013+/-0.04
0.02+4/-0.0¢
0.019+/-0.02
0.016+/-0.02
0.03+/-0.03
0.000+/-0.02
0.008+/-0.018
0.000+/-0.03
0.000+/-0.02
0.010+/-0.03
~0.009+/-0.017
-0.0164/-0.02
-0.03+/-0.03
0.02+/-0.05
0.000+/-0.04
0.04+/-0.04
0.018+/-0.018
0.03+/-0.04
0.000+/-0.0¢4
0.000+/-0.018
0.000+/-0.04
0.000+/-0.04
0.000+/-0.02



Table 14. Air particulate gross beta and air fodine (I-121) results
for January - December,b1984. ZI1-1

WISCONSIN DIVISION CF HEALTH
SECTION OF RADIATION PROTECTION
lien

1984

Measurements in units of pCi/M"3

Weigh station - Juction of Hwy ¢1 & Co. ML
11+

Collection date  Air Particulate Air logine Collectfon date  Air Particulate Air lodine
21/04/84 0.019¢/-0.002 0.004+/-0.02 07/06/84 0.009+/-0.001 -0.006+/-0.015
1/11/84 0.012¢/-0.001 0.003+/-0.02 01/13/84 0.010+/-0.00" -0.015+/-0.03
01/19/8¢ 0.009+/-0.001 0.000+/-0.03 07/19/84 0.015¢/-0.002  -0.006+/-0.03
01/24/84 0.015+/-0.00" 0.002+/-0.03 07/26/84 0.013+/-0.00" 0.02+/-0.04
02/02/%4 0.010+/-0.001 0.010+/-0.03 08/02/84 0.013+/-0.001 0.009+/-0.02
02/08/8¢ 0.020+/-0.002 0.03¢/-0.02 08/09/84 0.017+/-0.002  -0.006+/-0.02
02/16/8¢ 0.011+/-0.001  0.002+/-0.018 08/16/8¢ 0.011+/-0.001  ~-0.003+/-0.03
02/23/84 0.038+/-0.002  -0.004+/-0.02 08,23/84 0.016+/-0.002  -0.003+/-0.02
03/01/84 0.028+/-0.002 0.002+/-0.02 08/30/84 0.018+/-0.002 0.012+/-0.03
03/12/8¢ 0.015¢/-0.001  0.013+/-0.018 09/07/84 0.0114/-0.001 -0.003+/-0.014
03/15/84 0.040+/-0.003  -0.008+/-0.03 09/13/84 0.018+/-0.002  0.0014/-0.014
03/22/84 0.010+/-0.001 -0.007+/-0.017 08/21/84 0.014+/-0.001  0.006+/-0.018
03/29/84 0.0104/-0.001  -0.002+4/-0.02 09/21/84 0.013+/-0.001  -0.004+/-0.02
04/05/84 0.009+/-0.001 <0.005+/-0.019 10/03/84 0.021+/-0.002 0.002+/-0.03
/12784 0.015+/-0.00" 0.010+/-0.02 10/11/84 0.016+/-0.001 -0.003+/-0.019
04/18/8¢ 0.007+/-0.00" 0.02+/-0.03 10/18/84 0.018+/-0.002 0.000+/-0.02
04/28/8¢ 0.008+/-0.001 0.000+/-0.02 10/24/84 0.015+/-0.002  ~0.0114/-0.02
05/01/8¢ 0.011+/-0.00" 0.014+/-0.02 11/01/8¢ 0.012+/-0.001  -0.006+/-0.02
05/11/84 0.011+/-3.001 0.010+/-0.02 11/06/84 0.019+/-0.002 0.004+/-0.03
05/16/84 0.010+/-0.001 0.001+/-0.02 11/14/84 0.014+/-0.001  -0.008+/-0.02
05/23/84 0.0104/-0.001 0.03¢+/-0.02 11/21/84 0.0114/-0.001 0.007+/-0.03
05/30/84 0.008+/-0.001 =0.02+/-0.03 11/28/84 0.016+/-0.002  -0.007+/-0.02
06/06/84 0.013¢/-0.001  -0.0014/-0.02 12/05/84 0.015+/-0.001 -0.007+/-0.013
06/14/8¢ 0.008+/-0.001 0.000+/-0.02 12/12/84 0.027+/-0.002  -0.003+/-0.02
06/22/84 0.010+/-0.001  0.003+/-0.0%¢ 12/18/84 0.013+/-0.001  0.005¢+/-9.013
06/28/84 0.011+/-0.001  -0.015¢/-0.02 12/21/84 0.019+/-0.001 -0.001+/-0.018

01/02/85 0.017+/-0.002 0.004+/-0.02



Table 1S.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

Zion

1984

-~ ———————— .~ —— -~ — -~ -~ -

Measyrements in ynits of oli/M™2

Slgasant Prairie School

I1-3 %,

Collection date

02/02/84
02/08/8¢
02/16/84
02/23/84
03/01/88
03/09/84
03/15/84
23722/
03/29/%
04/05/84
04/12/8¢
0e/18/84
0e/26/8¢
05/0° '8¢
ULYARS '}
05/15/84
05/23/84
05/30/84
06/06/84
06/14/84
06/22/84
06/28/84

Air Particulate

0.018+/-0.002
0.027+/-0.002
0.021+/-0.002
0.048+/-0.002
0.025+/-0.002
0.009+/-0.001
0.025+/-0.001
0.010+/-0.001
0.012+/-0.00"
0.011+/-0.001
0.015+/-0.001
0.006+/-0.001
0.008+/-0.001
0.010+/-0.001
0.010+/-0.001
9.009+/-0.0C!
0.013+/-0.001
0.010+/-0.001
0.015¢/-0.00)
0.009+/-0.001
0.008+/-0.001
0.011+/-0.001

Air [ocine

0.05+/-0.03
0.03+/-0.02
0.0014/-0.015
0.007+/-0.02
0.02+/-0.02
0.008+/-0.02
0.012+/-0.02
¢.003+/-0.03
0.007+/-6.02
~0.004+/-0. 11§
0.017+/-(.02
0.012+/-0.03
0.005+/-¢.02
0.011+/-0.018
-0.003+/-0.02
~0.005+/-0.02
0.02+/-0.02
0.000+/-0.03
-0.013+/-0.02
~0.006+/-0.02
-0.013+/-0.02
~3.006+/-0.02

¥ 5 - Air station was installed on §1/27/84.

22

£1~3

Collection date

07/06/84
01/13/84
07/19/8¢

08/02/84
08/09/8¢
08/16/84
08/23/84
08/30/84
03/07/84
09/13/84
09/21/8¢4
08/21/84
10/03/84
10/11/84
10/18/84
10/24/8¢
11/01/84
11/06/84
11/18/84
11/21/84
11/2/4
12/05/84
12/12/84
12/19/84
12/21/84
01/02/85

Air Particulate

0.010+/-0.00!
0.012¢/-0.001
0.016+/-0.002

0.015¢+/-0.00!
0.022¢+/-0.002
0.014+/-0.001
0.017+/-0.002
0.021+/-0.002
0.009+/-0.00!
0.017+/-0.002
0.013+/-0.00!
0.012¢/-0.001
0.015+/-0.002
0.020+/-0.001
0.011+/-0.001
0.013+/-0.001
0.012+/-0.001
0.013+/-0.002
0.016+/-0.002
0.013+/-0.001
0.015+/-0.001
0.019+/-0.002
0.029+/-0.002
0.016+/-0.001
0.020+/-0.001
0.021+/-0.002

Air particulate gross beta and air iodine (I-131) results
for January - December,b 1984.

Air lodine

-0.008+/-0.02
-0.010+/-0.03
0.003+/-0.013

-0.006+/-0.018
0.009+/-0.014
-0.007+/-0.03
=0.007+/-0.02

<0.03+/-0.03
0.006+/-0.014
-0.003+/-0.02
0.004+/-0.04
0.005+/-0.02
0.006+/-0.03
0.009+/-0.019
0.001+/-0.02
0.004+/-0.02
-0.006+/-0.02
=0.008+/-0.016
0.004+/-0.02

-0.006+/-0.014

0.005+/-0.02
0.011+/-0.004
-0.001+/-0.02
0.000+/-0.012
0.001+/-0.018
-0.004+/-0.02



Table 16.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

Zion

1984

- ——————— -

Measurements in units of pCi/M"3

Pleasant Prairie Island Town Hal!

114

Co'lection date

01/04/8¢
01/11/84
01 /19/8
Lr/a/m
02/02/84
02/08/84
02/16/34
82/23/84
03/01/84
03/08/84
03/15/84
03/22/%4
03/29/84
08/05/8¢
0e/12/8
04/18/84
04/28/04
05/01/84
0s/11/84
05/16/84
05/23/%4
05/30/8¢
06/06/84
06/14/8¢
06/22/84
06/28/8¢

Air Particulate

0.027+/-0.002
0.017+/-0.002
0.020+/-0.002
0.026+/-0.002
0.019¢/-0.002
0.028+/-0.002
0.026+/-0.002
0.048+/-6.003
0.031+/-0.002
0.0M4+/-0.00"
0.026+/-0.002
0.012+/-0.00"
0.013+/-0.002
0.012¢/-0.000
0.015+/-0.002
0.008+/-0.001
0.008+/-0.001
0.012¢/-0.002
0.013¢/-2.001
0.008+/-0.002
0.013+/-0.002
0.009+/-0.001
0.015+/-0.002
0.010+/-0.00!
0.0114/-0.001
0.011+/-0.002

Air lodine

0.000¢/-0.019
0.007+/-0.03
0.000+/-0.04
0.001+/-0.017
0.013+/-0.03
0.000+/-0.018
0.002+/-0.03
0.004+/-0.017
0.000+/-0.03
0.012+/-0.03
0.000+/-0.03
0.0%+/-0.04
0.002+/-0.04
0.03+/-0.04
~0.012¢+/-0.023
0.05+/-0.03
0.001+/-0.02
0.008+/-0.03
0.009+/-0.03
0.03+/-0.03
0.005+/-0.02
0.02+/-0.03
-0.013¢+/-0.02
-0.0014/-0.016
-0.006+/-0.02
-0.001+/-0.016

23

Z1-4

Collection date

07/06/84
07/13/84
07/19/84
07/26/84
08/02/84
08/09/84
08/16/84
08/23/84
08/30/84
09/07/84
08/13/8¢
08/21/84
08/21/84
10/03/84
10/11/84
10/18/84
10/24/84
11/01/84
11/06/84
11714788
11/21/84
11/28/84
12/05/84
12/12/84
12/19/84
12/21/84
01/02/8%

Air Particulate

0.009+/-0.001
0.011+/-0.001
0.016+/-0.002
0.018+/-0.002
0.013+/-0.001
0.019+/-0.002
0.014+/-0.002
0.015+,-0.002
0.019+ -0.002
0.01%;-0.00
0.016+/-0.002
0.017+/-3.002
0.014+/-0.002
0.022¢4/-0.002
0.020+/-0.002
0.021+/-0.002
0.017+/-0.002
0.015¢/-0.00"
0.0214/-0.002
0.017+/-0.002
0.016+/-0.002
0.019+/-0.002
0.020+/-0.002
0.030+/-0.002
0.017+/-0.002
0.023+/-0.002
0.020+/-0.002

Air particulate gross beta and air iodine (I-131) results
for January - December,b 198¢.

Air lodine

-0.004+/-0.03
-0.004+/-0.016
0.02+/-0.03
~0.004+/-0.03
0.005+/-0.019
-0.005+/-0.02
-0.015¢/-0.03
0.004+/-0.014
-0.005+/-0.019
0.000+/-0.03
~0.006+/-0.03
0.000+/-0.03
0.005+/-0.016
-0.004+/-0.03
~0.007+/-0.03
0.012+/-0.016
~0.006+/-0.03
~0.001+/-0.03
-0.003+/-0.002
-0.003+/-0.014
0.02+/-0.04
=0.002+/-0.014
-0.011¢4/-0.02
0.013¢+/-0.03
~0.0014/-0.02
-0.006+/-0.015
0.007+/-0.03



Table 17.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

Zion

1984

—————————— . —————— .~ —————— - ——— - ————— - -

Measurements in units of pCi/M™3

Trident Marina
l1-§

Collection date

01/04/8
11/
01/19/84
01724788
02/02/84
02/08/8¢
02/18/84
02/23/8
03/01/84
03/08/84
03/15/84
03/23/84
03/28/84
04/05/84
04/12/84
04/18/84
0e/26/84
0s/0 /8
05/11/%4
05/16/8¢
05/23/8¢4
05/30/%4
06/06/84
06/14/8¢
06/22/84
06/28/84

Air Particulate

0.025+/-0.002
0.017+/-0.00!
0.018+/-0.001
0.026+/-0.002
0.019+/-0.002
0.028+/-0.002
0.025+/-0.002
0.097+/-0.003
0.028+/-0.002
0.012+/-0.001
0.036+/-0.002
0.011+/-0.00!
0.013+/-0.002
0.009+/-0.001
0.013+/-0.001
0.008+/-0,001
0.008+/-0.001
0.010+/-0.001
0.010+/-0.00"
0.008+/-0.00"
0.010+/-0.001
0.009+/-0.00"
0.015+/-0.001
0.010+/-0.00"
0.009+/-0.001
0.011+/-0.00"

Air lodine

0.02+/-0.03
0.04+/-0.02
0.012¢/-0.03
0.007+/-0.03
0.008+/-0.02
0.000+/-0.014
-0.003+/-0.02
0.002+/-0.015
0.000+/-0.015
0.02+/-0.03
=0.002+/-0.016
-0.002+/-0.016
0.0114/-0.08
-0.003+/-0.019
0.007+/-0.02
0.03+/-0.03
0.003+/-0.02
0.005+/-0.02
0.006+/-0.02
=0.008+/-0.02
=0.013¢+/-0.02
0.024/-0.03
0.006+/-0.02
~0.005+/-0.014
0.009+/-0.015
0.000+/-0.014

24

21~5

Collection date

07/06/84
071/13/84
01/19/84
07/26/84
08/02/84
08/08/84
08/16/84
08/23/84
08/30/84
09/07/84
09/13/84
09/21/84
09/27/84
10/03/84
10/11/84
10/18/84
10/24/8
11/01/84
11/06/84
11/14/8¢
11/28/84
12/05/84
12/12/%
12/19/84
12/28/84
01/02/85%

Air Particulate

0.010+/-0.001
0.011+/-0.001
0.015¢+/-0.002
0.016+/-0.00"
0.015¢/-0.00
0.019+/-0.002
0.012¢/-0.00
0.015+/-0.00
0.019+/-0.002
0.012¢/-0.001
0.78¢/-0.002
0.017+/-0.00"
0.012¢/-0.001
0.02¢+/-0.002
0.018¢/-0.00"
0.019+/-0.002
0.017+/-0.002
0.014+/-0.001
0.019+/-0.002
0.015+/-0.00"
0.018+/-0.002
0.019¢/-0.002
0.031+/-0.002
0.018+/-0.001
0.023+/-0.002
0.021+/-0.002

Air particulate gross beta and air jodine (I-131) results
for January - December, 1984.

Air lodine

=0.015+/-0.02
0.006+/-0.016
-0.008+/-0.03
0.001+/-0.03
0.008+/-0.03
~0.013+/-0.019
0.015+/-0.03
-0.007+/-0.019
-0.002+/-0.017
-0.005+/-0.02
-0.0014/-0.02
-0.008+/-0.012
-0.001+/-0.013
-0.019+/-0.02
-0.004+/-0.03
0.008+/-0.013
0.009+/-0.02
-0.008+/-0.02
-0.002+/-0.03
-0.008+/-0.011
0.000+/-0.017
0.004+/-0.02
~0.008+/-0.02
-0.004+/-0.02
-0.001+/-0.02
-0.016+/-0.02



Table 18.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

Zion

1984

—————— - ————————————— - ——— - ————————— -~ -

Measuresents in units of pli/M")

Kenosha City-Co. building

1i-7

Collection date

01/08/84
URPARFL 1)
01/15/84
01/24/84
02/02/84
02/08/84
02/16/8¢
02/23/84
03/01/84
03/09/84
03/15/84
03/22/8¢
03/29/8¢
04/04/8¢
04/12/8¢
04/18/84
04/26/84
05/01/84
05/11/84
05/16/84
05/23/84
0S/31/84
06/06/8¢
06/15/8¢
06/22/84
06/28/8¢

Afr Particylate

0.029+/-0.002
0.013+/-0.002
0.018+/-0.002
0.032¢+/-0.002
0.030+/-0.002
0.035+/-0.002
0.028+/-0.002
0.119+/-0.004
0.030+/~0.002
0.015+/-0.00!
0.030+/-0.002
0.0144/-0.002
0.0%4+/-0.002
0.0114/-0.002
0.0144/-0.001
0.008+/-0.001
0.009+/-0.001
0.011+/-0.002
0.011+/-0.001
0.009+/-0.002
0.012+/-0.002
0.011+/-0.001
0.016+/-0.002
0.007+/-0.001
0.010+/-0.001
0.012+/-0.002

Air lodine

0.000</-0.0¢
0.000+/-0.03
0.011+/-0.03
0.02¢/-0.63
0.02¢+/-0.02
0.03+/-0.02
0.011+/-0.03
0.007+/-0.03
0.004+/-0.03
0.000+/-0.03
0.004+/-0.03
0.013+/-0.03
0.003+/-0.03
0.011+/-0.04
0.04+/-0.03
0.006+/-0.03
0.003+/-0.03
0.013+/-0.03
-0.007+/-0.03
0.018+/-0.03
0.002+/-0.03
-0.006+/-0.03
~0.016+/-0.03
=0.003+/-0.015
~0.007+/-0.02
0.008+/-0.03

25

ZI-7

Collection date

07/06/84
07/13/8¢
07/19/84
01/21/84
08/03/84
08/09/8¢
08/16/84
08/23/84
08/31/8¢4
09/07/84
08/13/0
09/21/84
05/27/84
10/04/8
10/11/84
10/18/84
/u/
/61784
11/06/84
1/1/84
/2784
12/05/8¢
12/12/84
12/18/84
12/26/84
01/02/88

Afr Particulate

0.010+/-0.001
0.011+/-0.002
0.0144/-0.003
0.0204/-0.004
0.015¢/-2.004
0.024+/-0.008
0.015+/-0.002
0.014+/-0.002
0.022¢/-0.002
0.015¢/-0.002
0.019¢/-0.002
0.017+/-0.002
0.014+/-0.002
0.021+/-0.002
0.022¢/-0.002
0.022+/-0.002
0.018+/-0.002
0.014+/-0.001
0.019+/-0.003
0.018+/-0.002
0.018+/-0.002
0.021+/-0.003
0.031+/-0.003
0.022+/-0.003
0.027+/-0.003
0.028+/-0.002

Air particulate gross beta and air fodine (I-131) results
for January - December,b 1984.

Air lodine

-0.006+/-0.04
<0.0174/-0.03
0.012+/-0.03
0.008+/-0.04
~0.003+/-0.08
0.004+/-0.05
0.03+/-0.04
=0.008+/-0.017
0.008+/-0.04
0.002+/-0.02
0.008+/-0.017
0.000+/-0.03
0.010+/-0.03
0.005+/-0.03
=0.02+/-0.03
0.002+/-0.03
0.011+/-0.03
~0.019+/-0.03
0.006+/-0.03
-0.004+/-0.03
0.010+/-0.02
0.003+/-0.02
-0.03+/-0.04
0.010+/-0.04
-0.0014/-0.03
-0.003+/-0.08



Table 19.

Gamma isotopic results for January - December,

the monthly composite of air particulate samples.

Il1-1 & Z1-4

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

1983 from

- —— - —— -~ ——— - - -

Measurements in ynits of pCi/M™3

Wl - Section of Radiation Protection data
Weigh statfon - Junction of Hwy 41 & Co ML
ll-1 %p

January February
Se-7
Ir Nb-95
Ru~106
Cs-13
Cs-137
Ce-1l4

July August

8e-?
Ir Nb-98
Ry-108
Cs-134
Cs-127
Ca-144
Pleasant Prairie Town Mall
11-4

January February
Be-7 0.043+/-0.017 6.03+/-0.03
Ir Nb-95 0.000+/-0.001 ~-0.001+/-0.002
Ru-10§ 0.016+/-0.006  0.018+/-0.003
Cs-13 *a *a
Cs-137 0.000+/-0.001  0.000+/-0.002
Ce-14¢ 0.003+/-0.006  0.009+/-0.009

July August

Be-7 0.09+/-0.02  0.063+/-0.019
Ir Nb-95 0.0034/-0.003  0.001+/-0.00¢
Ru-106 0.007+/-0.009  0.013+/-0.010
Cs-1U 0.000+/-0.001  0.001+/-0.001
Cs-137 0.001+/-0.00'  0.000+/-0.001
Ce-144 0.004+/-0.006  0.002¢/-0.006

¥ 3 - Isotope was not specifically analyzed for.
® b - Air station was installed on 08/25/83.
Isotopes other than those reported were not detected.

March

Septeaber

0.08¢/-0.02
0.004+/-0.004
0.009+/-0.015
0.000+/-0.002
0.000+/-0.002
0.009+/-0.009

March

0.06+/-0.02
0.000+/-0.002
0.020+/-0.007
*a
0.200+/-0.002
0.000+/-0.007

September

0.064+/-0.016
0.001+/-0.003
0.004+/-0.007
0.000+/-0.001
0.001+/-0.001
0.000+/-0.005

26

Apr i)

October

0.054+/-0.011
0.002+/-0.002
0.004+/-0.00S
0.000+/-0.00!
0.000+/-0.001
0.001+/-0.002

Apri)

0.10+/-0.02
0.001+/-0.004
0.002+/-0.0%4
L |
0.001+/-0.001
0.001+/-0.008

October

0.067+/-0.013
0.003+/-0.002
0.008+/-0.008
0.000+/-0.001
0.000+/-0.001
0.003+/-0.004

Vay

November

0.07+/-0.03
0.000+/-0.008
0.006+/-0.016
0.000+/-0.002
<0.001+/-0.002
=<0.001+/-0.011

May

?.001+/-0.017
0.000+/-0.008
-0.006+/-0.03
0.000+/-0.003
0.000+/-0.004
0.001+/-0.017

Novesber

0.085+/-0.018
0.000+/-0.003
0.002+/-0.007
0.000+/-0.001
=0.001+/-0.00"
=0.001+/-6.008

June

Deceaber

0.0844/-0.013
0.000+/-0.003
0.003+/-0.010
0.000+/-0.001
0.000+/-0.001
0.001+/-0.006

June

0.11¢/-0.03
=0.002¢/-0.006
0.012¢/-0.004
0.000+/-0.002
0.003+/-0.002
=0.003+/-0.010

December

0.050+/-0.011
0.000+/-0.002
0.000+/-0.008
0.000+/-0.001
0.000+/-0.001
0.000+/-0.004



Table 20.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

Gamma isotopic results for January - December,
the monthly composite of air particulate samples.
Z1-S & Z1-7

1983 from

e T S ———

Measurements in units of pCi/M"3

Wl - Section of Radiation Protection data

Kenosha City-Co. Building

11-1

8e-7

Ir Nb-35
Ru-108
Cs-13
Cs-137
Ce-104

Be-7

Ir Nb-3%
Ru-108
Cs-134
Cs-137
Ce-184

Trident %arina
11-§

8e-7

Ir ND-85
Ru~106
Cs-134
Cs-137
Ce-144

Be-7

Ir Nb-95
Ru-108
Cs-134
Cs-137
Ce-144

January

0.018+/-0.01
0.000+/-0.00!
0.008+/-0.006

b |
0.000+/-0.001
0.005+/-0.006

July

0.088+/-0.0'0
0.0C4+/-0.003
=0.001+/-0.008
0.000+/-0.001
0.000+/-0.001
0.001+/-0.005

January

0.045+/-0.014
0.000+/-0.001
0.016+/-0.008

L |
0.000+/-0.001
0.005+/-0.008

July

0.084+/-0.018
0.001+/-0.003
~0.001+/-0.008
0.000+/-0.001
6.001+/-0.001
0.000+/-0.005

February

0.030+/-0.017
0.001+/-0.002
0.010+/-0.006

$a
0.000+/-0.001
0.002+/-0.008

August

0.076+/-0.017
9.004+/-0.002
0.001+/-0.008
0.000+/-0.00!
0.001+/-0.00!
0.001+/-0.004

February

0.04+/-0.02
0.001+/-0.002
0.013+/-0.007
*a
0.000+/-0.002
0.005+/-0.008

August

0.08+/-0.02
0.000+/-0.004
0.000+/-0.015
0.000+/-0.00!
-0.001+/-0.002
0.009+/-0.008

* 2 - [sotope was not specifically analyzed for.

[sotopes other than those reported were not detected.

March

0.04+/-0.02
0.000+/-0.002
0.014+/-0.008
*a
0.000+/-0.002
~0.005+/-0.008

September

0.11+/-0.03
0.000+/-0.008
0.008+/-0.024
0.000+/-0.002
0.002¢+/-0.002
0.001+/-0.013

March

0.05+/-0.02
0.000+/-0.002
0.019+/-0.008
¥
0.000+/-0.002
0.000+/-0.008

September

0.073+/-0.016
0.002+/-0.002
0.001+/-0.008
0.000+/-0.001
=0.001+/-0.001
0.001+/-0.004

27

Apri)

0.050+/-0.018
0.000+/-0.002
0.021¢/-0.007

*a
0.000+/-0.00"
0.004+/-0.007

October

0.065+/-0.018
0.000+/-0.004
0.000+/-0.014
0.000+/-0.00"
0.001+/-0.002
0.005+/-0.008

dprdl

0.08+/-0.02
-0.001+/-0.005
0.000+/-0.016
*a
0.000+/-0.002
-0.006+/-0.009

October

0.078+/-0.016
0.003+/-0.003
0.003+/-0.011
0.000+/-0.001
0.000+/-0.001
0.000+/-0.007

Ray

0.06+/-0.03
0.004+/-0.00%
0.002+/-0.018
=0.001+/-0.002
0.001+/-0.002
=0.001+/-0.011

November

0.104/-0.02
0.000+/-0.008
0.000+/-0.017
0.001+/-0.002
~0.001+/-0.002
0.002+/-0.010

May

0.07+/-0.03
0.002+/-0.008
=0.001+/-0.017
0.000+/-0.002
0.000+/-0.002
0.002¢/-0.0M1

November

0.088+/-0.019
2.001+/-0.003
0.003+/-0.010
0.000+/-0.00¢
-0.001+/-0.001
-0.001+/-0.006

June

0.05+/-0.02
=0.001+/-0.004
0.002+/-0.013
0.000+/-0.00"
0.000+/-0.001
~0.002+/-0.00¢

Decenber

0.068+/-0.016
0.001+/-0.004
0.001+/-0.013
0.000+/-0.001
=0.001+/-0.002
=0.001+/-0.008

June

0.18+/-0.08
0.005+/-0.010
-0.009+/-0.03
0.001+/-0.003
0.003+/-0.003
0.004+/-0.02

December

0.059¢+/-0.011
0.000+/-0.002
0.000+/-0.006
0.000+/-0.001
0.000+/-0.001
0.000+/-0.003



Table 21. Gamma isotopic results for January - December, 1984 from

the monthly composite of air particulate samples.

Z1-1 & Z1-4
WISCONSIN DIVISION OF HEALTH Zion
SECTION OF RADIATION PROTECTION 1984

- ——————— -~ —— -~ - ——————————— -

Measurements in units of pCi/M"3 Wl - Section of Radiation Protection data

Weigh station
111

Janvary February March April way June
Be-7 0.0444/-0.018 0.052+/-0.01 0.064+/-0.014  0.099+/-0.015 0.07+/-0.02  0.079¢+/-0.016
Ir-95 0.000+/-0.003  0.0004/-0.002  0.000+/-0.002  0.001+/-0.002 ~0.002+/-0.003  0.002+/-0.003
Ru-103 *a ®a  0.0004/-0.001  0.001¢/-0.001  0.000+/-0.002  0.000+/-0.00!
Ru-106 0.005+/-0.008  0.002+/-0.008  0.005+/-0.008  0.005¢/-0.007 -0.003+/-0.013 -0.005+/-0.007
Cs-134 0.001+/-0.001  0.000+/-0.00"  0.0004/-0.001  0.000+/-0.001  0.000+/-0.00' -0.001+/-0.00!
Cs-137 =0.001+/-0.001  0.001+/-0.00'  0.000+/-0.00%  0.000¢/-0.001  0.000+/-0.002  0.000+/-0.00!
Ce-'4! %) ®a  0.0004/-0.001  0.001+/-0.00'  0.001+/-0.003 ~0.001+/-0.001
Ce-'44 0.003+/-0.007 -0.004+/-0.005  0.002+/-0.004  0.002¢/-0.003  0.002+/-0.007  0.003+/-0.004
July August September October Novesber Deceaber
Be-1 0.09+/-0.02 0.11+/-0.03 0.09+/-0.02 0.04+/-0.02  0.073+/-0.017  0.075¢+/-0.015
1r-98 =0.002+/-0.004  0.000+/-0.006  0.000+/-0.004 ~0.004+/-0.005 -0.001+/-0.003  0.000¢/-0.002
Ru-102 <0.007+/-0.002  0.0004/-0.003  0.000+/-0.002  0.002+/-0.003 -0.001+/-0.00'  0.000+/-0.001
Ru-106 =0.001¢/-0.015  -0.005+/-0.019  -0.005+/-0.01S  ~0.001+/-0.018  0.004+/-0.010  0.003+/-0.008
Cs-134 0.000+/-0.002 -0.001+/-0.002  0.000+/-0.002 -0.001+/-0.002  0.000+/-0.001  0.000+/-0.001
Cs-137 0.000+/-0.002  -0.001+/-0.002 -0.001+/-0.002  0.002+/-0.002  0.000+/-0.001  0.000+/-0.00!
Ce-141 0.002+/-0.003  0.002+/-0.004  0.002¢/-0.003  0.002¢/-0.008  0.002+/-0.002  0.000¢/-0.002
Ce-144 0.003+/-0.009  0.008¢/-0.07"  0.0014/-0.008 -0.001+/-0.010  0.006+/-0.005  0.001+/-0.004
Pleasant Prairie Town Hall
I1-4
January February March April way June
Se-7 0.0714/-0.0¢  0.066+/-0.0'6 0.104/-0.02  0.114+/-0.017  0.102+/-0.018 0.09¢+/-0.02
1r-98 0.0024/-0.002  -0.001+/-0.002  0.000¢/-0.004 ~0.001+/-0.062  0.000+/-0.003  0.000+/-0.004
Ru-103 *a ®a  -0.001+/-0.002  0.000+/-0.001  0.000+/-0.00"  0.001¢/-0.002
Ru-106 0.012¢/-0.005  -0.002¢/-0.009  0.009¢/-0.016  0.001+/-0.008 -0.003+/-0.009  0.001+/-0.015
Cs-134 0.0004/-0.001  -0.001+/-0.001 -0.001+/-0.001  0.000+/-0.00"  0.0004/-0.001 -0.001+/-0.00"
Cs-137 0.0014/-0.001  0.000+/-0.001  0.000+/-0.002  0.000+/-0.00"  0.000+/-0.00"  0.000+/-0.002
Ce-141 | ®a  0.002+/-0.003  0.0004/-0.00"  0.000+/-0.002 -0.001+/-0.003
Ce-144 -0.001+/-0.004  0.003+/-0.005 -0.001+/-0.008  0.002+/-0.004 -0.002+/-0.004 -0.004+/-0.008
July August September October November December
Be-? 0.087+/-0.017 0.114/-0.02  0.096+/-0.017  0.060+/-0.017 0.09+/-0.03  0.079+/-0.016
Ir-95 0.0004/-0.003  0.001+/-0.004  0.001+/-0.003 ~-0.002+/-0.003  0.000+/-0.006  0.001+/-0.003
Ru-103 0.0004/-0.001  0.000+/-0.002  0.001+/-0.002  0.000+/-0.002 -0.001+/-0.003  0.001+/-0.00"
Ru-106 <0.002+/-0.008  -0.001+/-0.010  0.002+/-0.008  0.006+/-0.011  -0.004+/-0.021 -0.001+/-0.008
Cs-13 0.0004/-0.001  0.001+/-0.001  0.000+/-0.001  0.000+/-0.001  0.000+/-0.002 -0.001+/-0.00!
Cs-137 0.000+/-0.001  0.0004/-0.001 -0.001+/-0.001  0.000+/-0.001  0.002+/-0.003  0.001¢/-0.00!
Ce-141 0.0004/-0.002  0.001+/-0.003  0.002¢/-0.002  0.000+/-0.002  0.002+/-0.004  0.000+/-0.002
Ce-144 0.000+/-0.005  0.0044/-0.007  0.004+/-0.005 ~0.001+/-0.006  0.001+/-0.012  0.003+/-0.005

* 3 - lsotope was not specifically analyzed for.

Isotopes other than those reported were not detected.
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Table 22.

WISCONSIN DIVISION OF HZALTH

SECTION OF RADIATION PROTECTION

Measurements in units of pCi/M"}

Pleasant Prairie Schoo!

-3

Se-7
1r-9%
Ru-103
Ru-108
Cs-134
Cs-137
Ce-'00
Ce-144

Be-?

1r-8%
Ru-103
Ru-106
Cs-13
Cs-127
Ce- 01
Co-184

January

0.06+/-0.07
0.015+/-0.013
a3
0.03+/-0.04
0.007+/-0.005
-0.003+/-0.006
*a
0.03¢+/-0.04

July

0.09+/-0.002
0.007+/-0.008
0.002+/-0.003
0.000+/-0.018
0.000+/-0.002
=0.001+/-0.002
=0.001+/-0.003
0.000+/-0.008

Gamma isotopic results for January - December,
the monthly composite of air particulate samples.
Z1-3

lion

1984

Wl - Section of Radiation Protection data

February

0.032+/-0.017
~0.002+/-0.003
s
0.006+/-0.013
-0.001+/-0.00!
0.000+/-0.00!
L
=0.006+/-0.008

August

0.12+/-0.03
0.003+/-0.006
0.001+/-0.003
~0.002+/-0.019
0.001+/-0.002
0.002+/-0.002
0.001+/-0.004
0.002+/-0.01"

* 3 - [sotope was not specifically analyzed for.

[sotopes other than those reported were not detected.

March

0 074+/-0.015
0.000+/-0.002
=0.001+/-0.00"
0.003+/-0.008
0.000+/-0.00!
0.000+/-0.00"
0.000+/-0.00!
=0.001+/-0.003

September

0.086+/-0.016
0.001+/-0.003
0.001+/-0.00"
0.002+/-0.008
0.000+/-0.001
0.000+/-0.00"
0.001+/-0.002
0.001+/-0.008

Apri)

0.087+/-0.01
0.001+/-0.002
0.000+/-0.00"
~0.002+/-0.008
0.000+/-0.00!
0.000+/-0.00"
0.001+/-0.00
0.001+/-0.003

October

0.05+/-0.02
0.000+/-0.00%
0.001+/-0.003
0.004+/-0.018
0.000+/-0.002
0.000+/-0.002
=0.001+/-0.004
=0.001+/-0.010

May

0.08¢/-0.02
0.001+/-0.004
0.002+/-0.002
0.002¢/-0.013
0.000+/-0.00"
0.000+/-0.00
0.000+/-0.002
~0.001+/-0.007

Noveaper

0.067+/-0.016
0.001+/-0.003
0.000+/-0.00"
~0.001+/-0.009
0.001+/-0.00
0.000¢/-0.001
0.000+/-0.002
0.002¢+/-0.006

1984 from

June

0.087+/-0.016
0.000+/-0.003
0.000+/-0.00"
0.002+/-0.008
0.000+/-0.00!
0.001+/-0.001
0.000+/-0.00"
0.001+/-0.004

December

0.082¢/-0.018
=0.001+/-0.002
0.000+/-0.001
0.003+/-0.007
0.000+/-0.001
0.000+/-0.00
0.001+/-0.002
0.004+/-0.004



Table 23. Gamma isotopic results for January - December, 1984 from

*he monthly composite of air particulate samples.

I1-5 & 21-7
WISCONSIN LDIVISION OF HEALTH Zion
SECTION OF RADIATION PROTECTION 1984

R e e e T T ————

Measurements in units of pCi/N"3 Wl - Section of Radiation Protection data

Kencsha City-Co. Butlding

111

January February March Apri) Yay June
8e-7 0.05+/-0.02 0.07+/-0.02 0.10+/-0.02 G.11+/-0.02 0.08+/-0.02 0.10+/-0.02
1r-95 0.007+/-0.003 -0.004+/-0.00¢  0.001¢/-0.003 -0.001¢/-0.004  0.000+/-0.004  0.0%0+/-0.003
Ru-103 *a "3 ~0.001+/-0.00" 0.000¢/-0.002  0.000+/-0.002 -0.uu!+/-0.002
Ru-106 0.008+/-0.011  0.010+/-0.0'8 -0.003¢/-0.010  0.008+/-0.01¢  0.001+/-0.016 -0.001+/-0.010
Cs-134 0.000+/-0.001  0.000¢/-0.002  0.001+/-0.001  0.000+/-0.00" ~-0.0014/-0.002  0.000+/-0.00!
Cs-127 0.000+/-0.001  0.001¢/-0.002  0.000+/-0.001  0.000+/-0.002  0.000+/-0.002  0.000+/-0.00!
Ce- 01 *a ® a3 0.0000/-0.002 0.000+/-0.003  0.001+/-0.003  0.000¢/-0.002
Ce-'04 0.005+/-0.008 ~0.009+/-0.010  0.003¢/-0.005  0.002+/-0.007  0.004+/-0.009  0.002+/-0.005

July August Septenber October Novemper December
Be-7 0.114/-0.04 0.12¢/+0 04 0.10¢/-0.03 0.07+/-0.03 0.07+/-0.03 0.07+/-0.02
Ir-98 =0.002+/-0.009  0.001+/-0.009  0.001#/-0.00%  0.0014/-0.007  0.000+/-0.006  0.000+/-0.005
Ru-102 =0.001+/-0.008 -0.001+/-0.005  0.002+/-0.003  0.001+/-0.004  0.00%+/-0.002 -0.001+/-0.002
Ru-108 0.014+/-0.03 0.009+/-0.03 -0.003+/-0.019  ~-0.012+/-0.02 ~-0.00¢/-0.019 ~0.003+/-0.014
Cs-13¢ 0.000+/-0.003 -0.001+/-0.003  0.000+/-0.002 -0.001+/-0.002 -0.001+/-0.002  0.000+/-0.002
Cs-127 0.000+/-0.003  0.00'+/-0.004  0.000+/-0.002  0.000#/-0.003 <0.001+/-0.002  0.00'+/-0.002
Ce-00 0.003+/-0.006  0.002+/-0.007  0.004+/-0.004  0.005¢/-0.005 -0.002+/-0.00¢4  0.002+/-0.003
Ce-144 “0.010¢/-0.016  ~0.014¢/-0.017 -0.002¢/-0.011  0.007+/-0.014  0.008+/-0.012  0.006+/-0.009
Trigent Marina
I1-§

January February March Apri) May June
fe-7 0.062+/-0.012  0.085¢/-0.0%4 0.08+/-0.02  0.098+/-0.0'S  0.084+/-0.016 0.08+/-0.02
1r-95 0.002+/-0.002  0.000+/-0.002 ~0.002+/-0.004  0.0004/-0.002  0.001+/-0.002  0.002+/-0.004
Ru-103 *a ® 3 0.0004/-0.002 0.000+/-0.00" ~-0.001¢/-0.007  0.000+/-0.002
Ru-10§ 0.002+/-0.006  0.005+/-0.008  0.003+/-0.013  0.002¢/-0.007 -0.0014/-0.000  0.002+/-0.013
Cs-134 0.000+/-0.001  0.0004/-0.00' -0.001+/-0.001  0.000¢/-0.001  0.000¢/-0.001  0.000+/-0.001
Cs-137 0.001+/-0.001  0.000+/-0.007 ~0.001+/-0.001  0.000¢/-0.001  0.000¢/-0.00"  0.000+/-0.001
Ce-14" L ®a  0.002+/-0.003  0.000+/-0.001  0.0004/-0.001  0.001+/-0.003
Ce-'0t 0.001+/-0.003  0.000+/-0.004  0.003+/-0.007  0.002¢/-0.003  0.000¢/-0.004  0.000+/-0.007

July August September Octoder November Decenber
Be-? 0.111e/-0.017 G.09+/~0.03  0.282¢/-0.016  0.057+/-0.015 0.114/-0.04 0.07+/-6.02
Ir-9% 0.0014/-0.002 -0.003+/-0.005  0.001+/-0.003  0.001+/-0.003  0.000+/-0.007  0.000+/~0.004
Ry-103 0.0004/-0.001  0.000¢/-0.003  0.000+/<0.00" -0.001+/-0.001  0.0004/-0.004 -0.001+/-0.002
Ru-106 0.000+/-0.000 -0.004¢/-0.017  -0.002+/-0.008  0.003+/-0.009  -0.007+/-0.02 ~0.002+/-0.014
Cs-134 0.000¢/-0.001  0.000+/-0.002  0.000+/-0.000  0.000¢/-0.001  0.000:/-0.002  0.000¢/-0.001
Ce-137 0.000+/-0.001  0.0014/-0.002  0.000+/-0.001  0.001+/-0.001  0.002¢/-0.003 -0.001+/-0.002
Ce-10! 0.000+/-0.002  0.001+/-0.004  0.000+/-0.002  0.000+/-0.002  0.002¢/-0.005 ~0.001+/-0.002
Ce-104 0.002¢/-0.005  0.001+/-0.0'0  0.0014/-0.005 <0.0014/-0.005 ~0.003+/-0.0'¢  0.000+/-0.008

¥ 2 - Isotope wes not specifically analyzed for.

Isotopes other than those reported wers not detected.
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Table 24. Wisconsin TLD network for 1983 & 1984.

ZION 1983 & 1984

T ————— - ————————————— - ——————— -

Measurements in units of aillircentgens (aR)
Exposure period: 'st quarter 01/13/83 - 04/21/83 (98) nd quarter  04/21/83 - 07/21/83 (91)
Ind quarter 07/21/83 - 10/08/83 () dth querter  10/09/83 - 01/11/84 (95)
st quarter nd quarter ird quarter dth quarter
Site Location Exposure Rate  Exposure Rate  Exposure Rate  Exposure Rate

Azimuth/Distance ar/Std. Qtr. ar/Std. Qtr. nr/Std. Qtr. ar/Std. Qtr.
(Degrees) (Wiles) +/- 2 sigma +/- 2 sigme +/= 1 sigma +/= 2 sigma

] m 5.3 *a *a 15 04/-6.8 17.8¢/-9.0

1 58 6.0 15.84/-2.9 16.3¢/-4.3 12.3¢/-1.8 17.6¢+/-6.9

L] ne 6.0 17.5¢4/-5.0 14.64/-4.0 . 4¢/-2.3 17.0¢/-3.4

) ki) 1.3 15.3¢/-6.4 15.2¢/-6.4 12.04/-2.8 14.8¢/-2.8

10 35§ 10.0 12.9¢/-2.8 13.14/-5.1 13.4¢/-4.0 15 14/-4.3
Exposure period: ‘st ouarter  01/11/84 - 04/04/84 (83) Ind quarter  04/04/88 - 07/06/%¢ (%3)
Ird quarter  27/06/84 - 10/03/88 (09) dth suarter  10/03/84 ~ 01/09/85 (98)

st quarter nd quarter 3rd quarter ith gquarter

Site Location Exposure Rate  Exposure Rate  Exposure Rate  Exposure Rate

Azimyth/Distance nr/Std. Qtr. or/Sed. Qtr. mr/Std. Qtr. or/Std. Qtr.

(Degrees) (Wiles) +/= 2 sigma +/= 2 sigme o/~ 2 sigme o/~ 2 sigma

§ m 5.3 17.44/-2.2 17.44/4.2 19.8+/-5.0 25.7+/-10.2

? K §.0 17.44/-2.5 17.8+/-5 1 17.6+/-6.4 22.2+/-10.1

H n 6.0 20.6+/-10.8 15.84/-3.3 17.14/-5.0 23.0¢/-4.9

9 359 1.3 10.14/-2.0 13.44/-3.8 16.7+/-5.8 21.04/-91

10 355 10.0 15.6+/-8.0 12.14/-4.3 13.9+/-6.1 17.0¢/-5.4

* 3 - Data not available due to missing dosimeter.
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Table 25. U.S. Nuclear Regulatory Commission TLD network for

Iion during

1983.

Measurements in units of millircentgens (mR)

Exposure period: st quarter 12/23/82 - 04/11/83
nd quarter 03/17/83 - 07/01/83

Site Location
Azimuth/Distance
(Degrees) (Miles)
1 mw 1.0
2 192 1.0
3 187 1.5
] byl 2.4
§ i1 1.8
§ 64 1.2
1 "W 1.8
B 320 1.8
B U3 2.6
10 356 4.5
1" m 4.5
12 30 0
13 29 1.5
" 280 4.5
1§ 233 3.2
il n 1.5
n 210 4.5
il ] 208 2.8
19 T ¥ 2.1
0 i 1 ".
u 352 1.9
2 us 8.3
2 336 s
u i 5.8
28 2200 6.3
2 185 8.0
bl ] 197 "w.
30 320 5.8
n 228 8.0

* a - The data was not available due to damaged or missing dosimeters.

st quarter

Exposure Rate
sR/Std. Qtr.
+/= Rdm; Tot.

16.9+/-0.9
10.2+/-0.9
15.9+/-0.8
17.44/-0.9
14.7+/-0.0
15.44/-0.0
15.04/-0.8
11.3¢/-0.7
14.2¢/-0.8

*a
15.5+/-0.8
15.3+/-0.0
16.3¢+/-0.8
15.3¢/-0.8
18.14/-0.9
17.6+/-0.9
15.8+/-0.0

(85)
(8)

and quarter

Exposure Rate
aR/Std. Qtr.
¢/~ Rdm; Tot.

10.74/-0.7
15.0¢/~0.8
9.8+/-0.7
17.44/-0.9
19.7+/-0.9
16.8¢/-0.9
16.8¢+/-0.9
15.9¢/-0.8
16.5+/-0.9
1§5.3+/-0.8
17.5¢/-0.9
18.3+4/-0.9
19.7+/-0.9
10.44/-0.9
40.0¢/-0.9
17.84/-0.9
13.74/-0.8
16.3¢+/-0.9
16.44/-0.9
19.8+/-0.9
17.54/-0.9
*a
17.14/-0.9
17.04/-0.9
16.44/-0.9
15.7+/-0.8
21.3¢/-1.0
15.14/-0.8
17.7+/-0.9

ird quarter
ath guarter

3rd quarter

Exposure Rate
mR/Std. Qtr.
¢/~ Rdm; Tot.

*a

L |
11.2¢/-0.4
13.7+/-0.7
13.04/-0.7
12.04/-0.1
12.7+/-0.7
11.3+/-0.6
12.3¢/-0.17
10.44/-0.8
12.8+/-0.7
0.2+/-0.7
15.74/-0.1
15.0¢/-0.7
13.74/-0.7
14.2¢/-0.7
13.3¢/-0.7
12.64/-0.7
12.3+/-0.1
15.14/-0.1

*a
12.4+/-0.1
11.04/-0.7
12.9+/-0.1
13.3¢/-0.7
12,3+/-0.7
15.74/-0.7
14.6+/-0.7
12.44/-0.7

The following sites are located in Wisconsin: 10, 11, 21, 22, 23, 24, 30.

NRC TLD DIRECT RADIATION MONITORING NETWORK, U.S. Wuclear Regulatory
Commission, NUREG-0837, Washington, Vol. 3, No. 1, 2, 3 & 4, 1983,
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06/07/03 - 10/07/83 (93)
09/17/83 - 01/10/83 (96)

4th quarter

Exposure Rate
sR/Std. Qtr.
¢/~ Rdm; Tot.

14,5+/-0.7
17.9+/-0.8
13.2¢/-0.7
21.6¢/-0.9
22.0¢/0.9

',
21.14/-0.9
18.4+/-0.8
20.3+/-0.9
19.14/-0.8
21.8¢/-0.9
22.94/-0.9

'
3.04/40.9
23.0+/-0.9
20.9¢/-0.9
17.3¢+/-0.8
19.5+/-0.8
18.8+/-0.8
22.8+/-0.9
19.7+/-0.9
20.2¢4/-0.9
19.04/-0.8

*a
20.84/-0.9
19.6+/-0.9
23.3+4/-0.9
18.8¢/-0.9
20.84/-0.9



Table 26. U.S. Nuclear Regulatory Commission TLD network for
Iion during 1984.

-~ —————— -~~~ - ———— -

Measurements in units of millircentgens (aR)

Exposure period: 'st quarter 12/09/83 - 04/07/8¢ (87 Ird quarter 07/30/84 - 10/04/84 (49)
nd quarter 03/19/84 ~ 08/13/84 (135) dth quarter 09/13/84 - 01/07/84 (%)

st quarter 2nd quarter *b  3rd guarter % 4th quarter

Site Location Exposure Rate  Exposure Rate  Exposure Rate  Exposure Rate

Azimuth/Ditance sR/Std. Qtr. aR/Std. Qtr. sR/Std. Qtr. aR/Std. Qtr.
(Degrees) (Niles) +/- Rdm; Tot.  +/- Rdm; Tot.  +/- Rdm; Tot.  ¢/- Rdm; Tot.

| m 1.0 11.6¢/-0.7 "y *a 16.2¢+/-0.6
2 192 1.0 14.6+/-0.8 18.6+/-0.6 10.0¢/-0.3 12.74/-0.§
3 34 1.8 15.8+/-0.8 20.14/-0.6 11.3+/+0.3 13.6+/-0.5
H 3 2.4 17.0¢/-0.8 22.2+/-0.1 13.04/-0.4 16.0+/-0.6
§ il 1.8 16.84/-0.8 22.6+/-0.7 13.1¢/-0.4 16.7¢/-0.6
§ 264 1.2 16.14/-0.8 21.5+/-0.6 12.44/-04 14.64/-0.5
7 W 1.8 4.3¢/-0.8 ', 13.0¢/-0.4 15.3+/-0.6
L] 320 1.8 14.6¢/-0.8 20.0¢/-0.6 11.7¢/-0.3 13.4¢/-0.5
] 3 2.6 14.2¢/-0.8 21.44/-0.6 12.8+/-0.4 *a
10 358 4.5 15.4¢/-0.2 ', 11.0¢/-0.3 13.44/-0.5
" m 4.5 1§.6+/-0.0 .2+/-0.7 12.64/-0.4 16.5¢/-0.6
12 n 4.0 17.8¢/-0.9 25.7+/-0.8 10.3+/-0.4 18.0¢/-0.6
13 293 5 17.8+/-0.9 WU .44/-0.7 16.5+/-0.4 17.3+4/-0.6
" 00 [ 16.4+/-0.8 .6+/-0.7 13.9¢/-0.4 16.34/-0.6
15 239 3.2 17.4¢/-0.9 22.84/-0.7 13.0¢/-0.4 16.3¢+/-0.6
15 brd) 1.5 10.1+/-0.8 . 4+/-0.7 13.14/-0.4 17.2¢/-0.6
1 210 4.5 15.0¢/-0.0 20.5¢+/-0.6 12.6¢/-0.4 14.74/-0.5
18 208 2.8 15.3+/-0.8 20.0+/-0.6 11.9¢/-0.4 14.2¢/-0.5
19 2 2.7 18.5+/-0.9 20.8+/-0.6 11.74/-0.4 13.2¢/-0.§
20 197 ". 12.3+/-0.7 26.6+/-0.8 W.8+/-0.4 17.84/-0.6
Pl 152 1.9 12.3+/-0.7 20.14/-0.6 10.3¢+/-0.2 14.04/-0.5
2 348 8.3 13.6+/-0.8 20.6+/-0.6 12.44/-0.4 14.64/-0.5
&) 236 8.5 15.14/-0.8 21.44/-0.8 11.74/-0.4 14.04/-0.5
u n 5.8 16.7+/-0.8 *a a2 17.8¢/-0.6
8 220 6.3 16.14/-0.8 21.64/-0.8 11.9+/-0.4 14.74/-0.5
26 8% 8.0 .4+/-0.8 20.14/-0.6 11.9+/-0.4 1H.44/-0.5
28 197 ". 17.74/-0.§ 26.14/-0.8 WAs/-0 0 18.0+/-0.6
0 20 9.8 17.44/-0.9 23.6+/-0.7 W.5¢+/-0.4 16.14/-0.6
N 2 8.0 15.6+/-0.0 2.74/-0.7 12.8+/-0.4 15.2¢/-0.6
k. 19 ". 18.2¢4/-0.6

* 3 - The data wis not available due to damaged or missing dosimeters.
¥ b - Gross exposure fs presented TLD cortrols were missing inorder to compute Net Exposure Rate (mr/Std. Otr.).

The following sites are located in Wisconsin: 10, 11, 21, 22, 23, 4, 20.

NRC TLD DIRECT RADTATION MONITORING NETWORK, U.S. Nuclear Regulatory
Commission, NUREG-0837, Washington, Vol. 4, No. 1, 2, 3 & 4, 1904,
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Table 27. Precipitation analysis for 1983 and 1984.

WISCONSIN DIVISION OF HEALTH
SECTION OF RADIATION PROTECTION

lion

1983 & 1984

- ———— - ————— - ——— - ———— . —————————————

Measuresents in units of ACi/M°2 %

Sample periog Precipitation 1= 488
1983 (inches) Gross bdeta tritium

0s/01/ - 06/02 1.6¢ 0.08+/-0.03 1.9¢/-1

Sample periog Precipitation -1 -1
1984 {inches) Gross beta tritium

08/1§ - 06/07 2.50 0.05+/-0.03 =3.94/-8
06/07 - 06/28 .08 0.05¢/-0.03 =1.0+/-9
08/28 - 97/13 LN 0.04+/-0.02 de/-8
07/13 - 08/03 N 0.05+/-0.03 3+/-8
08/03 - 08/23 -1 0.08¢/-0.03 4+/-8
08/21 - 09/07 1.4 0.14+/-0.03 ~4+/-8
09/07 - /11 .1 0.06+/-0.03 ~6+/-1
10/11 - 11/29 5.0 0.03+/-0.03 24/

%2 - Nanocuries per square meter.




Table 28. Analysis of surface water samples for 1983 & 1984,

WISCONSIN DIVISION OF HEALTH
SECTION OF RADIATION PROTECTION

1883 & 1984

T —————— -~

Seasurements in units of oli/liter Wl - Section of Radiation Protection data

Collection Date 01/10/83 04/12/83 08/16/83 10/18/83
Lecation l1-8 11-8 11-8 11-8
Gross Algha-sc. 0.3+/-0.1 0.0¢/-0.8 0.0+/-0.7 0.8+/-0.0
Gross Alpha-inso! 0.6+/-0.6 0.9+/-0.7 0.14/-0.% =0.1+/-0.§
Gross Seta-so!. 2.9¢/-1.2 2.7¢/-1.2 $.8+/-2.0 2.7/
Gross Beta-inso! 0.4¢/-1.0 1.8¢/-1.1 “0.14/-1.1 ~0.14/-0.9
§-3 -§0+/-290 10+/-290 ~290+/-420 ~140+/-390
Sr-89 <« 0.02¢/-0.5 0.8+/-0.6 0.3+/-0.8
Sr-90 1.5+/-0.8 0.3+/-0.4 0.05+/-0.6 0.16¢4/-0.8
Gasea [sctopic

-5t =14/-4 0¢/-2 4+/-6 1e/-4
Fe-59 ~1+/-10 14/-§ ~§+/-12 0+/-1
Co-58 14/-§ 0¢/-3 14/-6 “14/-§
Co~60 §e/-§ 2+/-3 9+/-1 §+/-3
In-8% -2+/-9 -30+/-6 19/=12 §4/-9
=17 0.8¢/-0.8 ~0.004/-0.17 0.4+/-0.11 «0.25+/-0.15
Cs-134 2¢/-4 ~14/-3 0+/-6 “14/-§
Cs-137 ~t+/-§ +/-3 3+/-8 0¢/-5
Ir-9§ §e/-10 0+/-8 24/-12 /-1
8a,La-140 44/-10 1e/-4 §+/-8 6+/-5
Collection Date 01/18/84 o/11/8 07/11/84 10/10/84
Location 11-8 11-8 11-8 11-8
Gross Alpha-so!. 1.0¢/-1.0 0.0+/-0.8 =0.3¢/-0.4 0.2¢/-0.9
Gross Alpha-inso! 0.6+/-0.7 ~0.14/-0.§ 0.1¢/-0.7 0.1+/<0.6
Gross Seta-sol. J.44/1.2 3.¢/1.2 3.3+/-1.2 2.1%/-1.2
Gross Seta-inso!. 1.0¢/-1.0 0.0+/-1.0 =0.1+/-0.9 0.44/41.0
H-3 =130+/-360 470+/-340 =70+/-330 -§0+/-200
Sr-09 0.5¢/-0.§ 0.3¢/-0.6 0.3¢4/-0.6 =1.3¢/-0.5
$r-90 0.3+/-0.5 0.4+/-0.6 0.3+/-0.8 0.8+4/-0.5
Gamma [sotopic

Mn-54 0s/~4 20/t 14/+4 ~2+/4
Fe-53 =3+/-% i+/-9 =2¢/-1 0+/-8
Co-58 §+/-3 24/-% 0+/-4 14/-4
Co-80 14/-6 14/-6 2¢/+% 04/-8
In-65 15+/-8 ~14/-10 9+/-9 ~8+/-8
-1 “0.17¢/-0.11 =0.44/-0.3 0.10+/-0.1§ =0.14+/-0.16
Cs~134 14/-6 0+/-% 4+/-5 14/-5§
Cs-137 1+/-§ 04/-§ 14/-§ 44/-5
ir-95 §+/-9 ~4+/-10 §¢/-12 0s/-11
Ba, La-140 Se/-4 “14 -§ =34/~ -3¢/

Isotopes other than those reported were not detected.

35



Table 29.

WISCONSIN DIVISION OF HEALTH

SECTION OF RADIATION PROTECTION

lion

1983

Analysis of vegetation samples for 1983.

. ————————-—— - ——————— -~~~

Wl - Section of Radiation Protection data

Measurements in units of oli/kilogram (wet)

Collection Date 05/28/83
Tyoe veget