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. STATE OF WISCONSIN
1991
| POINT BEACH ENVIRONMENTAL RADIOACTIVITY SURVEY |

| INTRODUCTION

This report covering the calendar year 1591 is prepared under U.S. Nuclear Regulatory
Commission Contract NRC 30-83-647 by the State of Wisconsin, Department of Health and
Socia' Services, Radiation Protection Unit (W1 DHSS). Results of environmental radioactivity
monitoring are listed in tabular form. The data presented consists of duplicative sample analysis |
conducted by the state radiation protection laboratory or subcontractor and the licensce. A |
sumple collection summary for 1931 is included in Table 10. The sample summary includes tyne
and numbet of analyses performed, Minimum Detectable Concentrations (MDC’s) or Lower
Limits of Detectior (LLD's) as well 18 the range of reported activities ‘or each type of sample
analysis,

| SAMPLANG TECHNIQUES

| Whenever possible a split sample is taken in order to obtain a valid comparison between W1 DHSS
and Point Beach results. Split sampling involves the thorough mixing of a sample into a
. homogeneous mixture that is then split between W1 DHSS and Point Beach.

Direct Radiation - Thermoluminescent Dosimeters (TLD's)

Cont'nuous monitoring of direct radiaticn is performed quarterly using thermoluminescant dosimeters,
The dosimeters are placed at 43 locations in the area of the Kewaunce and the Point Beach nuclear
power plants,

Alr Samples

Continuous air samples are collected weekly from sites 2 and 9. Air particulate ~anples are collected
on 47 mm. glass fiber filters, Air iodine samples are tollected using charcoal ghsorbers mounted in
| tandem with the air particulate filters. “rhe nominal sampling rate is 2.5 cubic feet of air per minute
depending on the type of pump used.

Surface Water

A split sample of liquid effluent is collected monthly at site | (Point Reach discharge channel). This
sample is a monthly composite of weekly grab samples and 's collected while the plant is discharging
liquid to the channei. A background surface water sample is «aken for WI DHSS u! site 9 (Green Bay
Pumping Station - Rostok, 15.6 miles NNE). A surface water sample from site 6 (Coast Guard
Station, 4.8 miles SSE) is included us a background sample for Point Beach. The background
surface samoles are not split samples.
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@ Milk

| A split sample of raw milk 1s collected monthly from sites 7 and 8.

| Sediment
A split sample for shoreline sediment 18 collected from sites 1, 3 & 6 on an annual basis.
Fish

Splhit samples of both migratory and non-migratory fish are collected semi-annually from a Lake
Michigan location near the Poi t Beach facility,

Vegetation

Poimt Beach 1s not required to sample for food products. A split sample for vegetation is
collected annually fre - <ites 2, 4, S & 6 in the Point Beach area.

| ANALYTICAL PROCEDURES

The procedures given are abstracted to present only the basic siwps. The analysis of the samples
.’ has been contracted to the State [ “boratory of Hygiene. A ditailed description of the nrocedures
used 1s available from the State Laboratory of Hygiene. .

Air Peruculate Samples - Beta Ganmma

Place the 47 mm glass 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 Pagticulate Samples - Gamma

Place the quarterly composite on a Gel.i detector and collect the gamma spectrum. Scan the .
gamma spectrum for any peaks which would include possible plant attributable radicnuclides. ',
Calculate the activity for selected radioisotopes correcting for covnter efficiency and for decay.

' Surface Water - Alpha, P+ta Gamma

Filter » 500 ml aliquot of «ample. Evaporate filtrate in a 2-inch stainless steel planchet. Place
filter paper . 2 2-inch stainless steel planchet and dry at 103 degrees Celsius. Beta and alpha
count the soluble and insoluble portions in an external gas flow proportional counter. Calculate
i activity correctung for counter efficiency and seif-absorptien.
I
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Surface Water - Gamma Isotopic

Place a 3.5 liter sample on a GeL.i detector and collect the gamma spectrum. Scan the gamma
spectrum for any peaks which would include possible plant attributable radionuclides. Calculate
the activity for selected radioisotopes correcting for counter efficiency and for decay.

Suniace Water - leding 131 Chemical Extraction

Add a stable iodine carrier 1o a 2 liter suriace water sample. Pass the sample through an anion
exchange column and remove the iodine from the resin by batch/extraction using NaOC1. Afier
reduction to elerr tal iodine by hydroxylamine hydrochloride, extruct the iodine irto carbon
tetrachloride, reduce with bisulfite, and back extract into water. Precipitate th~ iodine as
paliadous iodide and determine the chemical yield gravimetrically. Count the sample in an
external gas flow proportional zounier and caiculate the activity correcting for counter officiency
and for decay.

Fish - Gammia 1sctopic

Place a 0.5 liter sampie (edible portion) on a Geli detector and collect the gamma spuctrum.
Scan the gamma spectrum for any peaks which would include possible plant attributable
radionuclides Calculate the activity for selected radioisotopes correcting for counter efficiency
and for decay.

Vegetation - Alpha, Beta Gamma

Dry sample at 110 degrees Celsius, grina and weigh into a stainless steel planchet. Beta and
elpha count in an external gas flow proportional counter. Caiculate activity correcting for
seif-absorption and counter efficiency.

Vegetation - Gamma Isotopic
Chop the food product or vegetation sample and pack to the 500 mi mark of a 500 ml Maiinelli
bezker. Place the sample on a GeLi detector and collect the gamma spectrum.  Scan the gamma

spectrum for any peaks which would include possible plant atiributable radionuctides. Calculate
the activity for selected radioisotopes correcting for counter efficiency and for decay.

Milk - Gamma Isctopic
Procedure is the same as for Surface Water.

Procedure is the same as for Surface Water.
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Shoreline Sediment - Alpha, Beta Gamma

Dry sample, grind, sieve and weigh 0.1 gram into a 2 inch stainless steel pianchet. Beta and
alpha count it an external pas flow proportional counter  Calculate alpha and beta activities
correcting tor self-absorption and counter efficiency.

Shoreline Sediment - Gamina Isotopic

Dry the sample, sieve and pack to the 500 ml mark of a 500 ml Marinelli beaker. Weigh the
sampie, place on a Gy i detector and collect the gamma spectrum. Scan the gamma spertrum for
any peaks which wouig include possible p wnt attributable radionuclides. Calculate the activity

for «elacted radioisotopes correcting for counter efficiency and for decay.

Direct Radiation

Thermoluminescent dosimeters are supplied by the U.S. Nuclear Regulatory Commission. The
exposed TID's are shipped to NRC Region | and are read by the Commission,

QuALITY ASSURANCE

The analysis of the samples is performed under subcontract with the State Laboratory of Hygiene
(SLH). SLH maintains ‘ts own quality assurance program. Analytical procedares provide for
routine replicate analyses 1o verify methods and instrument operation, 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 parucipates in the EPA Cross Check program. The quality assurance program that the SLH
participaces in include analysis of performance samples, air filters, food, milk, gamma in water,
alpha-beta in water, iodine in water, strontium in water and tritium in water. The EPA Cross
Check code for SLH is "AF". A complete listing of the EPA Cross Check results for 1991 is
included in Table 11,

SENSITIVITY AND ERROR - WISCONSIN DHss

Following the recommendations of the Health Physics So~ 1y, detection limits will be expressed
as a minimum detectable concentration (MDC). The minimum detectable concentration or MDC
is an "a priori® estimate of the capability for detecting an activity concentration by a given
measurement system, procedure, and type of sample. The MDC should not be viewed as an
absolute activity concentration that can or cannot be detected. Minimum detectable
concentrations {MDC) are based on the analysis performed and for gamma isotopic ana’ sis have
been calculated for a zero decay time. Minimum detectable concentrations (MDC's) are listed in
Table 10,



The WI DHSS definition for minimum detectable concentration follows closely the equation for
the lower limits of detection as defined in NRC contract NRC-30-83-647. Activities defined by
the equation for MDC will "= used in this report.

The MDC for each radioisotope has been calculated frora the following equation:

4.66 s,
MIIE 5 it o
B*V®*222*Y *8"expl-dt)
Where:
MDC is the "a rriori” lower limit of detection as defined above, as picocuries per unit nass
or volume,
5, 18 the standard deviution of the background counting rate or of the counting rate of a
blank sample as appropriate, as .ounts per minute,
E i3 the councing efficiency, as counts per disintegration,
Vv is the sample size in units of mass or volumz,
2.22 is the number of disintegrations per mir.te per picocurie,
Y is the fractiona! radiochemical yield, when applicable,
S is the self-absorption correction factor,

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

t for environmental samples is the elapsed time berween sample colluction, or end of the
sumple collection period, and ume of counting.

Results for specific wnalyses wili be repuried as either a MDC value or an activity followed by an

grror term for that anaiysis. The error teem is 4 plus or minus counting error term at the 2
sigma (95%) confidence interval and is primed as (+/-).

ATHSITIVITY - POINT BEACH

Except for naturally occurring radionvclides, all radionuclides detected at concentrations equal to
or above their LLD are reported. Only the radimuclides specifically identified in the PBNP
Radiological Effluent Technical Specifications ar: reported as less than the LLD.
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| Table 1. US NRC ardd Point Beach enviranmental monitoring T.D site descrintio .
| . US NRC Direction Distance Point Beach Pirection Digtance
L site {miles) AR {mil %)
[ > —
. 5 $ 8.1 1 SSE 0.5
' 2 5w 7.0 2 W 0.8 .
3 £3.41 5.0 3 wWhiw 0.8 ~
’ “« $ 33 4 Nw 1.3 {
5 S5 3.3 5 WKW 1.7 :
(] Sw 3.7 6 ki3 5.0
4 Wil 5.7 7 Sw 3.3 |
& S5W 1.8 8 WY 5.9 |
‘ v ¢ 1.8 ¥ WY 3.3 :
| 10 sk 1.9 12 ¢ 0.1 |
1" S 1.2 14 $ 0.7 :
; 12 wWhe 1.4 1% oW 1.2 w
13 ¥ 1.4 16 WiW 1.4 :
14 WA 0.8 17 W 5.8 |
15 LLY 1.3 18 NW 3.4
1¢ NN 1.7 20 S 17
17 NV 2.0 22 N 1.8 I
| 18 N 3.4 a3 S5W “.3 |
19 W 4.0 24 Sw 5.0 |
20 W 4.0 25 N $.0 :
21 WNW 5.6 et w 5.0 '
%2 Hw 5.9 27 Wi &) :
3 NhW 2.7
24 NNW 3.4
29 NNW 3.7
26 NN 4.3
i NNw &9
28 M £.3 :
29 N 5.3 :
30 N 4.7 "
. 3 N S.2 )
52 ¥ 6.2 :
13 NN 7.1
34 N 1.2 i
~ 35 NN 7.6 1
36 . 7.4 j
; 37 Ly 7.2 r
58 N 7.9 |
, i N 1.8 :
40 WSw 4.3 j
41 g 23 :
a2 N 23 |
| 43 N 23 ‘

Table 2. US NRC and Point Beach colloce.ed enviromnmental monitoring TLD sites,

:
USs WRC Point Beach Collocated ',

3 & ves

.' 5 7 yes '\

' 11 15 yes :

‘ 12 16 yes |‘

- 14 3 yus .

15 o yes i

. 16 5 yes :
1 18 yes
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Toebile 3. Enviro mental split sampling sites for the Point Beach facility.

Site Sample Collotated Comment s

1 SW, 8§, 71 yes 0.1 miles €, Point Beach effluent channel

¢ AP, AL, VE yes 1.3 miles KW, north property line

3 (13 ves 1.7 milos NNW, Two Creeks Park

4 vE yeu 0.8 miles SW, south property line

5 VE yeu 0.8 miles WNM, west property line

3 vE, 68 yes 5.0 miles SSF. Coast Luard stition

3 W no £.0 miles S8, Coonst Guord Station

7 Ml yes 3.7 miles N, Funk farm

L] ¥l yes 2.3 miles NNW, Engelbrecht farm

9 AP, AL, "W no 15.6 miles N, W1 DHES, Green Bay pumping statien - Rostok
10 e, Al no 17 miles SW, Point Beach, Silver Lake College

AP wir particulate; Al air fodine; SW surface water; §8 shoreline sediment; M1 milk;
VE vegetatiorn; F1 {$ish

SampLE COLLECTION SuMMARY

The following types and number of samples collected are listed in Table 4. An explanation for
missing samples is listed in Table §.

Teble 4. Sample collection summary for 1991,

Sample Type Collection Number of  Number of Number of
and Locet ions Samples Saples
frequency Collerted Missed
air particulate Ciw 2 104 3
air fodine /v 2 104 3
surface weter G/ 2 24 0
vegetation G/A - & 0
sadiment G/A 3 3 0
figh G/SA 3 “ 0
milk G/M 2 24 n

8 + Collection tupe: L/ = continuous; G/ = grab
Frequency: /W =~ weekly; /M = monthly; /G = guarterly; /A = annuallr
/BW = bi-weekly /SA = semi-wrnually

Table 5. MWissing sanple report for 1991,

Sampl2 type Date Location Jomment &

air particulate 09711/91 2 Afr sampler was inoperacle for the irdicated time period.
sir lodine (L TARFA ) 2 Air sampler was inoperable for the indicated time period.
air particulate 06/14/91 v Air sampler was off from 06/07/91 12:40 until D&/11/91 10150
air jodine 06/14/91 o Air sampler was off from 06/07/91 12:40 until C5/11/91 10:50.
alr rarticulate 01703792 9 Alr sampler was inoperable for the indicated time period.
air {odine 01703/92 9 Air sampler was inoperable for the indicated time period,
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RESULTS AND DISCUSSION

A sample collection s mmary for 1991 is included in Table 10.  The sample summary includes
the type and @ mber of samples collected as well as the range of reported activities for each type
of sample analysis. Results from the individual sample analvses are listed in Tables 12-29,

Air Particylate

W1 DHSS and Point Beach maintain separate air sampling stations. The indicator site for both W1
DHSS and for Point Beach is located at site 2 (north property line, 1.3 miles NNW), The
control site for Y/1 DHSS is located at site 9 (Green Pay Pumping Station - Roatok, 15.6 miles
NNE). The control site for Poimt Beach is located at site 10 (Silver Lake College, 17 miles
WSW).

A summary of reported gross beta activities by W1 DHSS and Point Beach from air particulate
samples is included in Table 10, Results from the individual sample analyses are listed in Tables
12-15.

The quarterly or yearly averages for the gross beta activity on the air particulate filters are listed
in Table 6. A comparison of W1 DHSS and Point Beach data in Tables 12-15 was done using a
procedure described in the NRC 'NSPECTION MANUAL, INSPECTION PROCEDURE 84750,
In Tables 12-15, data that is underlined in the ratio column indicates that the W1 DHSS and Point
Beach data are not in agreement. Gross beta analysis is dependent on the radionuclide used for
calibration ard the documented standard procedure that is followed, The W1 DHSS's
documented procedure for gross beta analysis on air particulate samples was inspected and no
explanation can be given for the differences noted in Tables 12-15. There were no significant
differences between the respective W1 DHSS and Point Beach indicator and control sites.

Table &. Comparison of the querterly and yearly averages for gross beta sctivity from air
particulate filters for 1999,
Wl - Radiation Protection Point Beach
anits of pGisM
$ite 2 Site @ Site 2 Site 10
18t quarter 0.02¢ + 0.006 0.023% + 0,007 0.025 « 0.008 0.028 « 0.009
2ndd quarter 2,016 + 0.004 0.0% » 0,004 0.014 + 0.008 0.017 + 0,006
ird quarter 0.016 + 0,006 0,013 + 0.006 0.021 + 0.007 0.620 « 0.007
“th guarter £.015% » 0.005 0.013 + 0.006 0.030 +» 0.008 0.029 + 0.009
Yearly 0.098 ¢+ 0.004 0.016 « 0,004 D.022 s 0,006 0.024 + 0,008
10
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A summary of reported gamma isotof ic activities for W1 DHSS and Point Beach from the
quarterly air particulate filter compos ites is included in Table 10. Results from the individual
sample analvses are listed in Tables 6-17,

From W1 DHSS gamma isotopic aalysis, beryllium-7 (Be} was detected in all composites from
both the indicator and the control sites. Beryllium-7 ("Be) is a naturally occurring radioisotope
that 18 constantly produced through niclear reactions between cosmic rays and nuclei in the
atmosphere.  All other radionuclides were below their respective W1 DHSS's MDC,

Point Beach did not report any activities above their respective LLD. Point Beach is not required
to report nati'rally occurring radioisotopes and no comparison can be made for the beryllium-7
("Be) reported by WI DHSS.

At the observed low level of activity the W1 DHSS and Point Beach data are comparable in the
gamma isotopic analysis of the air particulate samples. Influence by the Point Beach nuclear
facility on air quality is net evident when comparing the data from the indicator and control sites.

adr loding
Air iodine samples are taken at the same sites as the air particulate samples.

A summary of reported air iodine activities for Wl DHSS and Point Beach is included in
Table 10.  Results from the individual sample analyses are listed in Tables 12-15.

Al! reported W1 DHSS and Puint Beach air iodine measurements were below the NRC LLD of
0.07 pCi/M? for both the indicator (2) and the contral (9 & 10) sites.

Diret Radiation - Thermolumingscent Dosimeters (TLD's)

Tables 18-20 are the quarterly listings for the U.S. Nuclzar Regulatory Commission’s (US NRC)
and Paint Beach TLD programs for the Point Beach are: . Table 7 is a comparison of guarterly
and yearly exposure data at collocated sites. Table 8 is a comparison of exposure data at
different distances from the Point Beach facility.  All exposures for the US NRC are normalized
to a 90-day quarter (standard quarter) and are reported in units of milliroentgens (mR). All
exposures for Point Beach are normalized to a 7-day period and are reported in units of
milliroentgens (mR). For the purposes of comparison in this report, the Point Beach exposure
data (normalized to a 7-day period) is converted to the US NRC standard quarter (90-day) using
the conversion facwor 90/7.

A comparison of WI DHSS and Peint Beach TLD data in Tables 7-8 was done using a procedure
described in the NRC INSPECTION MANUAL, INSPECTION PROCEDURE 84750, Without

access to either the USNRC or Point Beach quality control programs, no explanation can be give
given for the indicated difierences in Tables 7-8.

11
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Point Be=<h At the low leve! of reported activities the W1 DHSS and Point Beach data are
COMPparavi.

Shoreline Sediments
Splic samples were taken for shoreline sediments at sites 1, 3 and 6.

A summary of reported activities by WI DHSS and Point Beach for shoreline sediment is
included in Table 10. Results from the individual sample analyses are listed in Table 26.

From the W1 DHSS gamma isotopic analysis, cesium- 137 ("'Cs) and naturally occurring
potassiurn-40 (YK) and radioisotopes from uranium and thorium decay series were detected in all
three samples.

Point Beach analysis detected cesium-137 (*'Cs) in al! three samples and is not required to report
naturally occurring radioisotoper

At the low level of reported activities the W1 DHSS and Point Beach data are comparable.

Milk

Split samples were taken for milk, Milk is collected from site 7 (Funk farm, 3 8 milez WSW)
and from siie 8 (Enbelbrecht farm, 2.2 miles NW).

A summary ot reported activities by W1 DHSS and Point Beach for milk samples is included in
Table 10. Results from the individual sample analyses are listed in Tables 27-28.

For W1 DHSS only naturally occurring potassium-40 (*K) was detected in all of the samples.
Except for one activity of 0.5 + 0.1, all activities for iodine-131 ("*'I) were all less than the W1
DHSS MDC of 0.5 pCi/lner.

Point Beach did siot detect any -adioisotopes above their iower limits of detection in its gamma
isotopic analysts,  Reported res % jodine-131 (*"'T) were all less than 0.5 pCi/liter.
Nuturally occurring radioisotopec agss as potassium-40 (*K) are not required to be reported by
Point Beach.

Influence by the Point Beach nuclear facility in the milk pathway is not evident after reviewing
the WI DHSS and Point Beach data.

Vegetation
Point Beach is not required to sample for food products, Split samples of vegetation were taken
at sites 2, 4, 5 and 6.
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Toble 10. Sample sunmary for 1991 from the environmental split sample monitoring program conducted
by Wl DHSS and Point Beach.

. Wl DHSS data Point Beach data

Sample type Number of * NRL  Number of *
(units) MoC Samples Analysis Range LLD Samples Analysis Range
air particulate 0.008 1047104 gross beta 0.003 - 0.0640 | 0.01 1047106 gross beta 0.007 - 0.046
(peim’y 8 gaome isotopic ] gammo isotupic
1l 0.015  &/8  Be7 0.030 - 0.047 Bo-7 .
D 003 8/0 Zr-95% <0.003 Ir-95 b
52 8/0 Ru-103 <0, 002 Ru-103 b
0.008 8/0 Ru- 106 <0.008 Ru-106 b
0.3 870 1-131 0.3 1-13 b
r 0,002 8/0 Us- 134 <0,002 0.0 8/0 Cs-134 <0.01
0.002 8/0 Cs-137 <0.002 0.01 8/0 Cs-137 <0.0Y
0.004 8/0 Ce-141 <0004 Ce-141 b
0.004 870 Ce-144 «0.004 Ce- 164 b
| alr fodine 0.0& 10470 1-13% <0.06 0.07 104/0 1-131 «0.03
tpcim')
! direct exposure 1.0* 1771 exposure 9.7 - 20.9 1.0° 87/87 exposure 8.8 - 27.3 |
| (WR/Std Otr)
surfnce water 1.6 26/24 gross bets (sol) 2.0 - 7.0 1.0 22/23 gross beta 0.9 - 4.0
(pti/iiter) 1.6 24/3 gross beta (ins) «<1.6 - 3.¢
' 300 2473 H-3 <300 - 530 500 8/7 B s <182 - 320
0.5 2470 1-131 <0.5 0.8 230 1-131 <0.5
24 gamma (sotapic 23 gamma isotopic
10 26/0 Mn-54 <10 10 23/0 Mr-54 <10
25 26/0 fe-5¢ «25 30 23/0 Fe-59 <30
15 2610 Co-58 <15 10 23/0 Co-58 <10
15 26/ fo+60 <15 10 23/0 Co-60 <10
30 2670 In-6&5 <30 30 253/ In-65 <30
15 20 295 <5 15 230 295 <15
13 24/0 Cs-134 <13 10 2370 Cs-134 <10
; 12 24/0 Cs-137 «12 10 23/0 Cs-137 <10
15 24/0 Ba- 140 <15 15 23/0 Ba- 140 <15
| tish & pMma isotopic 6 gamma {sotopic
' (pCi/kg wet) 600 ol K40l 100¢ - 2600 K-40 b
50 /0 : <26 130 &6/0 Mn-54 <130
! 145 4/0 re-a9 <72 260 6/0 Fe-59 <260
6% 4/0 Co-58 <22 130 670 Co-58 <130
’ 70 &/0 Co-60 <3 130 6/0 Co-60 <30
| 130 4/0 In-65 <52 260 &/0 n-65 <260
50 470 Cs-134 <30 130 210 Cs-134 «130
i 50 /0 Cs-137 % - 80 150 /6  Cs-137 40 - 110

17
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U.B.Environmental Protection Agency’s crosscheck program, comparison of EPA

st State Laboratory of Hygiene (S0 results for 1991,

Table 11,
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Table 11, U.S..nvirommental Proteciion Agency’s crosscheck program, crmpariscn of EPA
ond State Laboratory of Hyglene (SLH) results for 1991,

Ganpl e Date Analysis EPA result SLE resu’ Deviation
Type Collected ] +/- sigma /- sigme Known
Mater D&/21/91 3 12480 &2 13112 +» 23 c.9
water oreNn Ra-226 15.9 ¢ 15.0 # 0.2 0.7
Ra-228 %7 4 2.4 15.8 £ 0.6 “0.s
Water e?/19/91 U {nat) %.2 + 1.7 3.8 + 0.8 “0.2
watar 08/09/91 1-131 20.0 « 3.5 19.7+1.5 -0.1
Filter 08/30 91 alphs 25,0 + 3.5 30.7 + 0.6 1.6
beta 92N +5.8 82.3 ¢ 1.5 1.7
$r-90 0.u =+ 2.9 26.3 + 1.5 1.3
Cs-137 30.0 + 2.9 38.3+15 2.9
water 09/13/9 Sr-89 49.0 + 2.9 48.3 » 0.6 -0.2
Sr-90 25.0 ¢ 2.9 23.3 » 0.6 -0.6
wWater 09/20/91 alpha 10.0 » 2.9 12.7 £ 0.6 0.9
beta 20,0 + 2.9 21.3 + 1.5 0.5

Milk 09727 /91 Sr-89 25.0 + 2.9 no data provided

Sr-90 5.0+ 2.9 25.0 + 1.0 0.0
1-131 108.0 + 6.4 106.3 + 5.0 -0.3
Cs-137 30.0 2.9 30.0 = 1.7 0.0
K 1740.0 - 30.3 PN s 126 0.7
Wate, 10/04 "N Co-60 29.0 » 2.9 26.7 + 0.6 -0.8
2n-65 73.0 + 6.0 65.7 + 2.3 1.8
Ru-106 199.0 + 11.6 199.3 + 3.4 0.9
€s-134 10.0 » 2.9 §.0 * 0.1 g
Cs-137 10.0 » 2.9 10.0 = 1.0 o=
Ba-133 98.0 » 5.8 87.7 + 3.1 1en
Water 10/718,91 n-3 2454.0 + 203.0 2701 + 107 y %
Water 10/22/9 &lpha 82.0 + 12.1 8.0 + 5.2 0.6
Ra-226 22,0 + 1.9 20.6 ¢+ 0.2 0.7
Ra-228 22.2 2 3.2 2.5 £ 0.8 0.0
U (nat) 13.5 « V.7 13.5+24 0.0
beta 65.0 + 5.8 58.0 ¢+ 1.0 o -
Sr-89 10.C + 2.9 9.3 + 0.6 0.2
Sr-90 10,0 + 2.9 9.3 + 0.6 -0.2
Co-60 20.0 + 2.9 20.0 + 0.1 ¢.0
Cs-134 10.0 ¢+ 2.9 8.7 + 0.8 <0.5
Cs-137 1.0 & 2.9 11.2 ¢ C.6 0.1
water 11/08/%1 Ra-228 6.5 +» 0.8 6.1+ 0.2 -0.8
Ra-228 8.1 +1.2 8.1+03 0.3
wWater 11215/ U (nat) 26.9 + 1.7 28.8 + 0.6 2.2

a8 - pCi/sample refers to the following:

Sample  Units

water pCi/fliter

milk pCi/liter except for K mg/ iter
filter pCistilter
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Table 12. Air particulate gross beta and air fodine (1-131) results for site 2 from January - June, 1991,
WISCONSIN DIVISION OF MEALTH Point Beach
RADIAYION PROYECTION
Moasurements 1 units of pGi/M’
Wl - Radiation Protectic . data Point Beach data
site 2, north property line site 2, north property line, (E-04) Agreerent '
1.3 miies NNW 1.3 miles MRW
Wl DHSS ratio

collection wvolume air air collection volume atr air resol - Pt B/

date ' particulate  iodine date m pasticulete  fodine Jtion Wl DHSS
01/06/91 664 0.03C +- 0.002 <0.06 017¢7/91 208 0.031 +- 0.005 <0.03 15.0 1.03
01709/ 475 0.026 +- 0.002 <0.06 01714791 336 0.032 +- 0.003 <0.03 13.0 1.23
01/18/91 B26 0,036 +- 0.002 <0.rs G172/ 251 0,040 +- 0.004 <0.03 18.0 1.1
01/724/91 566 0.025 +- 0.002 0.0 01/28/™ 293 0.027 +- 0.004 <0.03 12.5 1.08
02/, 758 0.029 +- 0.002 <0.06 02/04/91 29 0.027 +- 0.004 <0.03 14.5 0.3
g2/08/9 637 0.032 »- 0.002 <0.06 02/11/91 290 0.025 +- 0.003 <0.03 16.0 0.78
02/13/91 57 0.018 +- 0.002 <0.06 02/18/91 302 0.717 +- 0,003 <0.03 9.0 .64
oZs2/9 837 0.019 +- 0,002 <0.06 02/25/91 28¢ 0,024 +- 0.003 <0.03 §.5 1.26
02728/ 548 0.021 +- 0.002 <0.06 03704791 294 0.026 +- 0.903 <0.03 10.5 1.24
03706/91 554 0.025 +- 0.002 <0.06 03/11/91 9 0.027 +- C.00& <0.03 12.5 1.08
03/15/91 817 0.020 +- 0.002 <0.06 03/18/9 2% 0.012 «- 0,003 <0.03 10.0 =.60
03721/ 540 0,021 +- 0.002 «0,06 03/25/91 290 0.014 +- 0.003 <0.03 10.5 0.67
0329/ 722 0.015 +- 0.002 <0,06 B4/02/N 338 0.017 +- 0.003 <0.03 7.5 1.13
1st Qtr 1st Qtr
rman +- i.d. 0.024 +- 0.07% «0.06 mean +- s.d. 0.024 +- 0.008 <0,03 &0 0.98
04/03/91 450 0.020 »- 0.002 <0,06 0410/ 313 0.017 +- 0.002 <0.03 10.0 0.85
04/11/91 720 0.021 +- 0.092 <0.06 04716751 258 0.014 +- 0,003 <0.03 10.5 0.67
04/18.91 609 0.016 +- 0.002 <0.06 04/22/91 250 0.011 +- 0.003 <0.03 8.0 0.69
04726791 713 0.016 +- 0.092 <0.06 04/29/91 284 0.016 +- 0,003 <0.03 8.0 1.00
G5/02/91 537 0,015 »- 0.002 <0.06 05/06/91 292 0.007 +- 0.002 <0.03 7.5 0.47
05/08/91 521 0.007 +- 0.002 <0.06 05/13/M 292 0.010 +- 0.003 <0.03 3.5 1.43
05/17/9 87 0,018 +- v.002 <0,06 05720/91 294 0.013 +- 0.003 <0.03 9.0 0.72
05/26/9 594 0.076 +- 0.002 <0.06 05,28/ 317 0.010 +- 0.003 <0.03 8.0 0.63
05731791 599 0.012 +- 0.002 <0.06 06/03/91 234 0.008 +- 0,004 <0.03 6.0 0.67
06/05/91 0.013 +- 0.002 <0.08 06710/91 254 0.0%c +- 0.002 <0.03 6.5 0.92
06/14/91 0.0%4 +- 0.00Y «0.06 06717791 255 0.024 +- 0. <0.03 14.0 Ln
08/20/91 498 0.018 +- 0.002 <. 06 06/724/91 285 0.018 +- 0.003 <0.03 9.0 1.00
D&6/28/M 674 0.019 +- 0.002 <0.06 0701/ 286 0.027 +- 0.004 <0.03 o5 1.42
Znd Qtr ond Qtr
mean +- §.4. 0.016 +- 0.004 <0.06 mean +- s.d. 0.014 +- 0.006 <0.03 h.b 0.9
a - Comparison of Wl DHSS and Point Beach data using the NRC INSPECTION MANUAL, Inspection Procedure 84750. Data

that s underline. in the retio column indicates that the Wi DHSS and Point Beach results are not in agreement,
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Table 13. Air particulste gross beta and air lodine (1-131) results for site 2 frow July - Decenber, 1991,
WISCONSIN CIVISION OF BEALTH Point Beach
RADIATIOM PROTECTION 199
Measurements in units of pCi/m
Wl - Radiution Protection dats Point Beach date
site 2, north prope-ty line site 2, north property line, (E-04) Agreement *
1.3 miles NNW 1.3 miles NNW
Wl DMES ratio
collection volume air air vollection volume air air resol - Pt B/
date o particulate  iodine date m’ garticuiate  {odine ution W1 DHSS
070391 wih 0.017 0.702 i, 06 07708791 289 0.020 + 0.003 <0."3 8.5 1.18
arri2/an raé 0.015 0.032 <0.06 07/15/9 287 0.020 + 0.004 <5.03 (.5 1.33
07719/ 586 .09 0.002 «0.06 o772z 288 0.036 «- 2.0% «).03 9.5 1.89
Qrs/N 594 0.019 0.0G62 <0.06 07/30/91 330 0.011 + 0.002 <0.03 9.5 058
08/62/91 586 0.014 0.002 <0,06 08; 05 /91 251 0.021 +- 0.004 <0.03 7.0 1.50
08/07/91 412 0.012 ¢.002 <0.06 08/12/M 297 0.018 +- 0,003 «0.03 6.0 1.50
08/16/91 750 0.020 0.002 <0, 06 DR 1991 288 0.028 +- 0.004 <0.03 100 V.40
UB/23/9 604 0,017 0.002 <0.0& OR/26/91 286 0.018 +- 0,002 <0.03 a5 1.06
ngs29/91 21 0.0« 0.002 <0,06 09/03/91 334 0.029 «+ 0.003 <0, 03 12.0 1.2
09708/ 691 0.013 0.002 <0,06 09/09/51 240 0.027 +- 0.004 <0.03 6.5 2.08
(EPRRTLS 09/16/91 300 0.C:7 +- 0,003 «0.03
09/59,'91 ~A3 0,010 0.001 <0.06 09/723/91 306 0.011 +- 0.002 <«0.0% 10.0 1.10
09727 /91 74 ¢.007 .o <).06 09/30/91 295 0,018 +- 0.002 <. 0% 7.0 .57
3ed Qr 3rd Ot
mean +- §.d. 0.016 + 0.008 =206 mean +- s.d. 2,021 +- 0.007 <0.03 2.6 1.35
10/03/91 S&0 0,013 + L. 0. 06 907N 289 0.021 +- 0,003 «0.03 6.5 1.82
RUAR 742 539 0009 ¢ ¢.002 0.0 109/146/51 285 0,023 +- 0.503 <0.03 4.5 .58
10297/ T3 0.010 +- 0,001 <«0.06 10219 292 0.026 +- 0.003 <0.03 10.0 2.60
10725/ 723 0,019 +- 0.002 <0.00 10/28/7 4l 0.020 +- 0.003 <0.03 2.3 1.08
10430/ 464 0.008 +- 0.002 <0.06 1106/ 296 0.020 «- 0.003 <0.03 4.0 2.50
11/06/91 646 0,016 +- 0.002 «0.06 1171191 &9 0.023 +- 0.003 <0.03 8.0 1.64
1154 737 n.016 +- 0.002 <108 11718781 295 0.037 +- 0.004 <0.03 8.0 .31
11780/ 539 0.0%9 +- 0.002 <0.08 1125 293 0.030 +- 0.004 <0.03 9.5 1.58
1122791 639 0.8 +- 0.002 «0.06 12705/9 339 0.031 +- 0.004 <0.03 ¢.0 3.88
12704791 652 C.015 +- 0,002 <0.06 1¢/09/91 246 0.034 +- 0.004 <0.03 7.5 14
1213/ 829 G.016 +- 0.002 <0.06 12/16/N 292 0.041 +- 0,024 <0.03 8.0 2.58
12/19/9 562 N.C23 «- D002 <0, 06 12723/ 294 0.040 «- 0.004 <0.03 j & 176
12727791 762 ¢.012 +- 0.002 <0.66 12/30/91 293 0.041 +- 2.004 <0.03 9.5 216
01/03/92 633 0,024 + 0,002 <0.06
4th Otr 4th ot
mesn +- s.d. 0.615 +- 0,005 0,06 mean +- 8.d. G.030 «- 0.008 <0.03 3.0 1.93
a - Comparisnmn of Wl DHSS end Point Beach data usiog the NRC INSPECTION MANUAL, Inspection Procedure B4750. Data
that i underiined in the atic crlumn indicates that the Wl DHSS and Poirt Beach results are no in agreement.
b < Air sampler was \noperable for the indicated time period.
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Teble 14, Air particulste 4 oss beta and air fodine (1-13)) rosulte for sites ¥ and W from Jonuary - June, 1991,

WISCONSIN DIVIS.ON OF HEALTH voint Beach
RADIAT ON PROTEL) 1OK 191

— ' — -

Mensurements in wiits of pli/M

¥l - Radiation Protection data Point Beacw data
Green Bay pawping station - Rostok Silver Lake College (E-203 Agreement *
Site 9, 15,6 oiies NNE site 10, 17 miles WSW
W! DHSS ratio

eolinaciion  volune air air collection ol ume air air resol - Pt B/

dave m' particulate 1odine date m' particulate jodtne ution Wl DHSS
TY/06 /91 685 0.027 +< 0.002 <0,06 01/07/9 29 0.035 ++ 0.0C. <0.03 13.5 1.30
o173/ 681 d.926 «+- 0.002 <0.06 en 359 0,040 +- 0,004 .03 13.0 1.54
01/18/9 675 0.060 +- 0.002 <0.06 05721781 266 0.043 +- 0,004 <D.0% 20,0 1.08
01728/91 £99 €.C23 +- 0.007 «0.06 017289 320 0.035 +- 0.004 <0.03 1.5 1.52
92/04/91 967 0.028 +- 0.002 <0,06 02704751 314 0.035 +- 0.004 <0.03 1.0 1.2
02/08/91 383 0.029 +- 0,003 <0.06 g2/11/91 301 0.032 +- 0.004 <0 .03 9.7 1.10
AN 684 0.017 +- 0.002 «0.06 92/18/9M 304 0.021 +- 0,003 <0.03 8.5 1.24
Pa/22/9 662 0.019 +- 0.002 <0.06 02/25/v1 299 0.028 +- 0.003 <.03 9.5 1.47
gz &89 0.021 +- 0,002 <(}.06 03204/91 364 0,025 »- 0.003 <0.03 10.5 1.19
03,08/91 647 0.024 +- 0.002 <0.06 03/11/81 298 0.027 +- 0,004 <0.03 12.0 1.13
0315/ 668 0.018 - 0.002 <0.06 a3/18/91 306 0.C13 .- ©.003 <0.03 %.0 0.712
03/22/9 667 0.018 +- ).002 <0.06 o03/25/9 300 0.014 +- 0,00% Ww.03 9.0 0.78
o32s/9 bba 0.014 «- 4,002 <0.06 04/02/91 347 0.016 +- 0.C33 <0.03 7.0 1.14
1st Qt: st Qtr
moan +- s.d. 0,023 +- 0,007 <0.06 mean ¢ s.d. 0.028 +- 0,010 «0.03 ¥t 1.20
04795491 453 0.021 +- 0,002 <0.06 B s N 288 0.01% +- 0.002 <0.03 10.5 0.67
D4/ 2% béds 0.017 +- 0.002 <0.06 LTYRIEL S 288 0.0M6 +- 0.003 <0.03 8.5 0.9
06s19/91 654 0.0%% + 0,002 <006 04/ cesrN 51 0.014 +- 0,003 <0.03 7.0 1.00
04726/91 &5 0.016 »- 0.002 <0.06 D4/29/91 302 0.018 +- 0.003 <0.M 2.0 s % XC
05/03/91 656 0.011 +- 0.V02 <0.06 08706791 302 0.008 +- 0,002 o 5S 0.t
05/10/9 661 0.008 + 0.001 <0.06 05/13/91 299 0.017 »- 0,003 .03 8.0 213
05/17/91 629 0,018 «- 0,002 <0.06 05/20/9 302 8.019 +- 0.003 <0.03 9.0 1.06
085/24/91 643 0.0% +- 0.002 <(.0é 05/728/91 345 0.012 +- 0,003 <0.03 7.0 .86
087319 629 0.009 +- 0,001 <0.06 06703/91 264 0.014 +- 0.004 «0.03 2.0 1.56
06707 /91 652 0.009 +- 0.00% <006 06710791 28% 0,011 +- 0.002 <0.03 8.0 1.E2
0671451 * 261 0.013 »- 0.003 <0.06 06/17/91 292 0.025 +- 0.0C% <0.03 4.3 1.92
06721/91 622 0.017 «- 0.002 <0.06 06/26/91 289 0.030 +- 0.004 <0.03 8.5 176
06/28/91 64T 0.017 +- 0.002 «0.06 07701 /91 289 0,028 +- 4,004 <0.03 8.5 1.65
2nd Qtr and J4tr
mean +- 5. q. 0,014 +- ¢ ™™g <0.06 mean +- s5.d. 0.017 +- 0.007 <0.03 3.7 1.23

A+ Comparison of Wl DHSS and Point Beach data using the NRC INSPECTION MANUAL, Insprction Procedure B47SU. Data
that is underlined in the retio column inaicates that the Wl DHSS and Point Beach resuits are wt in agreement.

b < Pump was off from D&/57/91 12:40 until 06/11/91 10:50.
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Table 16. Gamme isctopic results for site 2 from Jarwary - December, 1991 from the guarterly composites of air
particulate samples.

WISCL: SIN DIVISION OF HEALTH Peint Beach
RADIA, .ON PROTECTION 199

Measurements in units of pCi/m
Wl - Radiation Protection date

site 2, north property |ine
1.5 miles NNW

Isotope 1st quarter 2nd quarter 3rd quarter 4th quarter
fe-7 0,047 +- 0.007 0.041 +- 0.006 0.046 +- 0,008 0.031 +- 0,006
2r-95 < 0.002 < 0.002 < 0,002 < 0.001
fu- 103 < D.001 < 0.001 < 0,000 < 0.J0
Ru-106 < 0.003 < 0.005 < 2.005 < 0,005
1131 < 0.005 < 0.005 < 0.002 < 0.001
Cs-134 « 0.0M < 0.001 < 0.001 < 0.00"
Cs-137 < 0.00% < 0.601 < 0,001 < 0.0m
Ce-141 < 0.002 < 0.002 < 0,001 < 0.00%
Ce-144 < .003 < 0.003 <« 0.003 < 0.003

Isotopes othar than those reported were not detected.

Point Beach data

site 2, north property line, (E-04)

1.3 miles NNW

{sotope 15t Quarter Znd Quarter 3rd Quarter 4th Quarter
ce- 134 < 0,010 < 0,010 < 0.010 < 0.010
Ce-137 < 0.010 < 0.010 < 0.010 < 0.010

Acrording te Point Beach Radiological Effiuent Technical Speciiications, analysis is only requried on the
radionuel ides listed. Radionuc!ides other than those reported were not detected. Naturally oceurring
radionuc | ides are commonly detected but are net reported.
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Table 17, Comme isot »ic results for sites § and 10 from January « Decamber, from the quarterly composite of air

particulate somples.

WISCONSIN DIVISION OF HEALTH Point Beach
RADIATION PROTECTION 1991

Measurements in units of pCim’
Wl + Radiation Protection sata

Green Bay pumping statinn - Rostox
site 9, 15.6 miles NNE

{satope 18t Quarter 2nd Quarter ird Quarter 4th Quarter
Be-7 0.042 »- G007 0.0%4 +- 0.006 0.037 »- 0.007 0.030 +- 0.0Cs
2r-9% < 0.0U2 < 0,002 < 0.002 < 0.001
Ru-103 < 0,001 < 0.001 < 0.001 < §.0M
Ru- 106 < 0.005 < 0.005 < 0,00% < 0.005
-1 < (1,005 < 0.00% <« 0.002 ¢« 0.002
Ce-134 < 0.001 < 0,001 < 0.001 < 0.001
Cs-137 < 0.001 < 0.501 < 0.001 < 0.0
Ce- 141 < 0,002 < 0.00e < 0.00" < D.0M
Ce- 144 < 0.003 < 0.003 < 0.003 < 0,003

lsotopes other than those reported were not detected.

Point Beach datn

Silver Lake College
site 10, 17 miles WSW, (E-20)

Isotope 1st Quarter Znd Quarter 3rd Quarter 4.n Quarter
Cu-134 < 0,010 < 0.010 < 0.010 < 0.010
Cs-137 < 0.010 < 0.010 < 0.010 < 0.010

According to Point Beach Radiolugical Effluent Technical Specifications, cnalysis is anly requried on the
radionuclides listed. Radionuclides other than thost reported were not detected. Neturaily occurring
radionuc! ides are commonly detected put are not reporte
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Exposurc rate expresasd as mR/Std Otr.

Point Beach envirormental 1L network for 1991,
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Exposure rate expressed as mR/7 days,
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Table 20. V.5, Nuclear Regulatory Commission TLD network for Point Beach for 1991,

Measurements in units of miilireentgeny (mR) field time ays)
Exposure period : st querter 12711790 - 06718791 (92) 30d quarter DEAY1/9Y - 11721/91  (98)
e gue ter 03/20/91 - 08/13/91 (P6) &Y quarter 0R/1T/91 - 01716792 (90)
ist Quarter 2nd Quarter 3rd Quarter 4th Quarter
Site Lacstion Exposure Rate Exposure Rote taposure Rate Expusure Rate
Azimith/Distance mit/Sta Qtr., =R/Std Qtr, m/8td Gtr, mR/Std Qtr.
(Degrees) (Miles) a/ Rem +/- Rdm +/- Ram +/- Rdm
1 89 8.1 12.3 +- 3.6 1.9 +- 4.7 13.2 +- 4.2 12.2 &= 40
] 195 7.0 18.2 ¢ 4.2 13.4 +- 4.8 18.0 +- 4.7 15.8 +- 4.4
3 163 4.9 12.8 +- 3.6 12,6 +- 4.7 13,5 #~ 4,2 %L &2
& 183 33 16.2 ¢~ 4.0 16.9 « 5.2 18.5 »- 4.7 16.7 +- 4.5
5 210 3.2 1.6 ++ L.6 9.7+ 4.8 12.7 +- 4.1 1.5 +- 4.0
3 223 3.7 16.4 +- 4.0 6.1 +- 5.1 18.8 +- 4.8 16.8 +- 4.5
7 242 5.7 15.0 % 3.0 13.8 »- 4.9 13.8 +- 4.3 15.3 #- 4.4
[} 202 1.8 16.7 +- 4.0 15.6 *- 5.1 18.4 +- 4.8 17.8 +- 4.6
9 180 1.8 .7+ " .8 4.1 »- 4.9 16.0 +- 4.5 .S +- 4.5
10 158 1.9 4.2 +- 5.8 1.6 » &.7 13.6 #- 4.2 13,1 == 41
11 235 1.2 169 4.1 13.7 =~ 4. 1.2 & W7 17.6 +- 4.6
12 258 1.4 15.3 - 3.9 14.2 + 4.9 $6.5 +- 4.5 15.1 #- 4.3
13 23 1.6 14.9 3.8 14.9 - § 5 hb 4~ 4.8 16.3 + 4.5
14 290 0.9 17.1 += & 16.4 »~ 5.2 17.5 «- 4 7 17.1 +- 4.5
15 333 0.8 159 +- 3.9 15.1 » 5.0 16.6 +- 4.8 15.3 +- 4.3
16 342 1.9 15.9 +- 4.0 13.5 +- 4.9 16,7 + 4.0 15.6 +- 4.4
17 nr 2.0 4.9+ 3.8 12,1 + 4.7 16.8 +- 4.4 14, - 4.2
18 310 3.4 16.6 +- 4.0 18.6 +- 5.4 8.5 +- 4.8 18.7 +- 4.7
19 293 4.0 146.3 - 3.8 1.2 ¢ 4.6 15.3 »- 4.4 15.1 +- 4.3
20 273 4.0 15.8+ 3.9 13.3 ¢~ 4.8 16.6 - 4.5 13.4 +- 4.1
21 300 5.6 14.7 +- 3.8 13,2 +- 4.8 15.3 +- 4.4 15.1 +- 4.3
22 316 5.9 16,0 +- 4.0 1.1 +- 4.9 17.1 %« 4.6 14.4 +- 4.3
23 345 2.7 16.5 + 4.0 16.7 ¢« 5.2 17.8 +- 4.7 17.0 +- 4.5
2% 342 3.4 14.9 +- 3.8 16.2 +- 4.9 15.8+ 4.5 15.1 +- 4.3
Fad 337 - 2 5.9+ 3.9 15.8 ++ 5.1 18.2 ¢+ 4.7 16.9 +- 4.5
2% 340 4.3 15.9 +- 3.0 16.7 - 5.2 7.8 » 4.7 17.0 +- 4.5
27 343 4.9 16,0 +- 4.0 16,3 +- 5.2 176 +- &.7 17.8 +- 4.6
28 349 3 17.8 - 6.2 1.4 »- 5.0 18.5 +- 4.8 16.3 +- 4.5
29 356 5.3 16.2 + 4.0 1.7 » 4.7 17.5 #- 4.6 14.7 4+~ 4.3
30 156 0.7 16.6 +- 4.0 17,5 +- §.3 17.8 +- 4.7 174 + 4.6
n 1 8.2 16.1 +- 4.0 146.3 + 4.9 a 15.0 +~ 4.3
32 57 6.2 6.1 +- 4.0 14.0 +- 4.9 17.4 +- 4.6 15.5 + 4.4
33 351 7.1 13.8 - 3.7 13,0 +- 4.8 W7 + 4.3 13.9 »- 6.2
34 318 1.2 16.3 +- 4.0 15. ¢« 5.1 17.2 +- 4.6 16.7 +- 4.5
35 341 7.6 1.4 +~ 3.8 1.0+ 4.6 15.2 - 4.4 12.9 +- 4.1
36 349 7.4 15.8 +- 3.9 4.6 +- 5.0 18.8 +- 4.8 16.5 +- 4.5
w 2 7.2 14.4 +- 3.8 13.7 ++ 4.9 15.5 +- 4@.4 1.6 +- &.3
38 4 7.9 15.4 » 3.9 16.5 - 5.0 169 +- 4.6 16.7 +- 4.5
39 8 11.8 133+ 3.7 M7 +- 4.7 13.8 +- 4.3 13.8 +- 4.2
40 a7 4.3 1.9 +- &1 20.9 + 5.7 17.9 - 4.7 29.9 + 5.0
&1 8 . 14,4 - 3.8 1.7 - &.7 14%.2 +- 4.3 12.5 +- 4.1
2 8 23 138 + 3.7 12.6 +- 4.8 16,3 »~ 4.3 13.7 «- 4.2
43 8 23 12.8 +- 3.6 124 +- 4.7 13.4 +- 4.2 13.3 »- 4.1

a - The data was not avallable due to damaged or rissing dosimeters.
NRC TLD DIRECT RADIATION MONTTORING NETWORK, U.§. Nuclear Regulatory Commission, NUREG-0837, washington,
vol 13, No. 1, 2, 3, & 4, 1991,
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Table 21. Analysis of surfece water samles from site * for January - June, 1991,
WISCONSIN DIViSION OF REALTH Foin: Beach
RADIATION PROTECTION 1951

o

Measurowents in units of pCisliter

Wi - Rediation Protection data site 1, effluent channel - 0.1 mile € !
Lollection dete dafJary February March April May June
pross alpha-sol « 2.8 < 2.k < 2. < 2.8 < 2.8 < 1.3 '
gross alpha-insal « 2.4 2.8 v 2.3 < 2.8 < 2.8 < 0.9 ‘:
qross beta-sol 3.2 +- 1.2 2.8 +- 1.2 2.4 4+ 1.2 243 #+ 12 2.5 +- 1.1 2.3+ 1,1 !
gross beta-insol L B « 1.6 < 1.6 = 1.6 « 1.6 < 1.5 ‘,
W3 < 300 320 +- 230 < 300 « 3 < 360 < 300 :
Sr-89 < 2.0 <« 2.0 < 2.0 « 2.0 £ 1.1 < 0.8 :
Sr-90 < 1.0 < 1,0 < 1.0 1.6 - 0.6 0.7 % 0.3 0.9 s~ 0.4 :
1131 < 0.5 « 0.5 < 0.5 < 0.5 < 0.5 < 0.5 r
Gamna isotopic g
Mn-54 < 10 < 10 « 10 « 10 < 146 v 10 !
Fe 59 < 25 <75 < 25 ¢ 25 « 28 < 25 3
Co-58 < 18 < 15 < 15 < 15 € 15 < 15 :
Co-60 < 1% < 15 < 15 < 13 <15 ¢« 15 ;
2r- 65 < 30 « 3 < 30 < 30 < 30 < 30 -
2¢ NB- 75 <15 <15 < 15 < 15 - 45 <15 :
Cs-134 <13 < 13 « 13 < 13 « 13 « 13 5
Cs-137 < 12 €« 12 < 12 <12 « 12 <12 ;
Ba,La-140 < 15 < %5 <15 < 15 <15 < 15 !
l
. Isotopes other than those reparted were not detectaed. ;
|
:
Point Beacn data site 1, effloent channel - 0.1 mil- €, (E~12) é
Collection date January February March April May '
gross bets 2.6 + 0% 2.2 » 0.5 2.9 +- 0.8 2.3 ¢ 2% 2.6 »- 0.3 2.0 .. i
K-3 251 +- 94 153 ~- 92 i
Sr-89 <5 «5 i
Sre00 ne - (.3 < 1.0 )
i-13 = 0,5 < 0.8 < 0.5 < 0,5 ¢ 1.5 < 0.5 {
Gamma isotopic |
M- 54 < 10 < 10 < 10 < 10 < 10 « 10 .
Fe-59 s 39 < 30 < 30 % 83 <« 30 < 50 ;
Lo-58 215 « 1 < 10 « 10 < 0 < 10 '
{o-60 < 10 < 10 < 10 « 10 < 10 < 10 _'
In-65 < 30 « 30 < 3 < 30 < 30 < 30 ;
Zr Hb-95 <15 < i5 < 15 < 15 < 15 <15 ’
Cs- 136 < i0 ¢« 10 < 10 < 10 « 10 £ 19 1
Cs- 157 < W < 10 < 10 < 10 « 10 « 10
Ba,La- 140 « 15 <« 15 < 15 < 15 < 15 % 1% !
According to Point Seach Radiolsagical Effluent Yechnical specifications, stwlysis is reguired for all the !isted

radinnuclices exsapt [-131. Radionuct (des uther than those reported were not detected.
redionuc| ides are comwnly detectea Dut are rat reparted,

Naturally ocrurring
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Table 23. Anslysis of surfece water samples from sites & and 9 for January - June, 1991.

T L T P L e

WISCONSIN DIVISION OF WEALTH
RADIATION PROTECTION

Point Beach

1991

s

-

Wessurements tn units of pli/liter

Wi - Radistion ®rotsctior data

Collection date 01732/91
J~oss alpga-sol « 2.8
q°nss alpha- inso! < 2.8
gross beta-sol 2.8 +- 1.2
arass bets- insol < 1.6
H-3 < 300
Gr-872 <%0
$-90 < 1.0
1131 « 0.%
Gamma 1sc ic

Mn-54 « 10
Fe-59 < 33
Lo-58 < 5
Co-60 < 15
n-6% < 30
F& ,“PJ'% < 15
Ts-134 < 13
os-137 < 12
Ba,la-140 < 15

g /04591

2.4 - 1

<

L4

A A A A A

& & A A

A A A A

a8
2.8

o
1.6

&

D~ N
. 5 »
oo

10
e
15
15
30
13
13

15

site ¢ (PBK-17)

03704791

A A

2.9 -

s~ A A

A A

~

A A A A A A A/

Isotones other than those roporisg sere a0t detected.

Point Beach data

Coellivetion date January

gress bela
k-3

Sr-89
Sr90
=131
Gooma 1s0Topc
M- 54
Fu3n
(o-58
Co-60
085
ir-95
Cs-134

Cs 137
La- 140

A

Feltuary

0.9+« 0.2

4 - No sample was cellected because of ice.

0.5

~ 10

A

~

A A A A

-

10
10
3
s
16
10
15

§-‘-NN
]

S i
oo

0440Z/9

A A A A A A A A »

2.8
2.8
1.1
1.1

.

gs/019
< 2
€2

7.0 #- 13
<1

»
-

-
VOO O e ®

A A A A

w
<

15
13
12
1%

A A A A A A A A

site & (E-08), Coast Guard Station - 4.8 miivs SSE

Maru

2_5 o
227 +-

A A A& A A A A A A

19
30
10
10

1%
10
10
5

April

3.2

O

A A A A A A 2 A

G4

: 10

30
10
10
30
15
10
b1t
1%

May

3.V & 05

< 0.5

10

1c
0

1B
1o
10
15

A AN A A X K A R &
£

Green Bay pumpi~g station, Rc.tor - 15.6 miles NNE

06/03/91

A A

3.5 »-

AR A A

A A N 7 AR A AA

5 % &8
o N

= R R L e N
3

\B.CQO

SSais

-k -
L I

June

2.6 »-
X +-
]
<
<

<
<
<
<

A A R A A

According te Point Beauch Radinlogical Effiuent Technical Specifications, analysis is regiired fur sl the lisied

radionus | ides except 1-131.
radionuc

Radionue L ides other than thuse regorted were not detected. Naturally ocourring
4 are copwonly detected bur a'e not reported,

0.8
96

5

1

0.5

10
30
10
0
30
15
10
10
15

-
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Tabie 24. Aralysis of surface weter samples from sites 6 end § for July - December, 1991,

WISCONSIN DIVISION OF HEALTH Puint Beach
RACIATION PROTECTION 1991

Measurements in units of pCi/liter

Wl - Rediation Protection data site 9 (PBK-"7), Green Roy pumping station, Rostok - 15.6 riles NNE
Collection dut ¢ Q7701791 08705/ 09/04/91 10/07/91 11/706/91 12/02/81
gross aiphu-sol < 1.3 < 1.4 < 1.4 1.3 +- 1.0 <1.3 <13
gross aipha-insol < 0.9 « 0.9 < 0.9 < 1.0 < 0.8 < 0.8
gross beta sel 3.6 «- 1.2 2.6 » 1.2 2.3+ 11 2.5 » 1.1 2.8 ¢ 1.2 7.6+ 1
gross betg-insol <15 < 1.6 ~ 1.5 4k 14 < 1.4 < 1.4
we < 300 < 300 < 300 < 300 < 360 < 300
Sr-89 v 2.0 « 2.0 < 2.0 <07 < 0.6 < 0.9
Sr-90 «fL < 1.0 1.0 »- 0.3 < 0.8 < 0.7 #.6+ 0.3
113 ¢ 0,5 < 0. < 0.5 < 0.5 < 0.5 < 0.5
Gamma isotopic

M- 54 < 10 < 10 < 10 ~ 10 < 10 < 10
Fe-59 < F° < 25 25 < 25 < 5 <25
Cr 58 < 15 < 15 < 15 < 15 <15 <15
Co-60 <15 <« 15 < 15 < 15 < 15 < 15
265 « 30 < 30 « 30 < 30 < 30 < 30
2r Wb-95 < 15 < 15 < 15 < 15 o < 15
Cs-134 « 12 T 5 < 13 « 13 < s < 13
Cs-137 < 12 <12 < 12 < 12 < 12 < 12
Ba,La 140 < 18 < 15 < 15 <15 < 1% < 15

isotopes .ther than those repoarted were not detected.

#aint Beach deta site & (&-06), Cuas! Guard Staticn - 4.8 miles SSE

Colleciion date July August September October Novenher Decenber
gros: beta 2.4 + 0.7 2.0 +- 0.5 2.6 +- 0.8 3.3 +- 0.4 4.0 +- 0.8 3.8+ 0.6
¥-3 320 »- 92 < 182
3r-89 <5 <8
Sr-%0 <1 .1
1-1%1 < 0.5 < 0.% < 0.5 «0.5 « 0.5 <01
Gamia {sotopic

W54 < 10 < 10 < 10 < 10 < 10 <10
Fe-59 < 30 « 30 < 30 < 30 < 30 < 30
Co-58 <10 < 10 < 10 < 10 « 10 < 10
o860 < 10 < 10 <10 < 10 « 10 < 10
In-&5 « 30 <X < 30 < 30 < 30 < 30
r Nb-95 < 1 < 15 < 15 < 15 < 15 <15
Cs- 134 « W < 10 <10 < 10 <10 < 10
Cs-137 < 10 ¢« 10 < 10 < 10 < 10 < 10
8s,La- 140 < 15 < 15 < 15 < 15 <15 <15

According to Point Beack Rediuloyical Efflurnt Technice' specifications, analysis is required for all .. (isted
radionucl idos sacept |-131. Redionuclides other than those repcrted were not detected. Naturelly occurring
radiomiciides are commonly detected but are not reported.
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Tebie 26. Angly“is of shoreline sediments for 1991,

WISCONSIN DIVISION OF HEALTH Peint Beach
RADIATION PROTZCYION 199

Meanu-ements in unite of pliskg (dry)

|
i
1
e *
|
i
i

Wl - Ra“istion P . . wction data
follection duate wrf 1T/N /179 0917791
1ype shorel ine sed, shoreline sed. shoreline .,
Lecutton 1.4 miles N S.% miles SSE 0.1 mile £
site 3 (PBK-5) site 6 (PBK-6) site 1 (PBK-1C2) |
Analysis :
gross beta (dry) 1000 +- 4000 13000 +- 4000 9000 +- 4000
gross alpha (dry) < 6100 < 6100 < 6000 ,
Gamme sotopi.
LR 7700 +- 1000 11400 +- 1400 B100 +- 1000
Co-58 < 20 < 34 < 13 :
Co-60 < 53 < 40 <« 3% f
Cs-134 « 27 « 29 < 28 ;
Ca-157 37 +- 15 13+ 17 39 «- 15
R 226 201 +- 17 153 +- 15 148 +- 15 j
lsatopes other than those reported were not detectad. ;
Point Beach deta
1
Lollr stion date 0917491 097N oge 7o -
Type ahorel ing sed. shorel ine sed. shorel ine sed. }
i
Lueation 14 miles W 5.3 miles SSE 0.1 mite € '
site 3 (£-05) &1 2 6 (E-06) site Y (E-12) :
Anatlysis £
gress beta (dry) 8000 ++ 1400 9190 +- 1400 88500 +- 1400 ’
Gamna ‘sotopic :
Ce-137 40 +- 22 o A 63 =- 30 ,
Kevording tc Point Beach Radiologicel 2ffluent Specifizcations, phalysis 18 only required on the radionuciides listed, i
Padionuc Lides other than those reported were not detected., Na'urally occuering rodiomuclides are commonly detected ;
hut are not reported. i
:
!
2
i
i
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Teble 29. Analysis of vepetation cwmples for 1991.

WISCOMSIN DIVISION OF HEALTH Point geach

RADIATION PROTECI I ON %91
Meoasurements 1n units of pli/kg (wet)
Wl - Radiation Protection data
Collection date 0917/ 0w /17/9 09/17:91 09717491
Type vegetation veg tation vegetat ion vegetation
Location site 2 (PBK-6) sile & (PBK-2) site 5 (£-03) site & (FBK-&)
Analysis
gross beta (wet) 8100 + 1800 34600 +- 900 Tisd +- 1200 £300 +- 2100
gross alpha (wet) < 2200 < 1200 < 1300 < 2800
gamma isotopit
He 7 1400 +- 400 900 +- 300 400 2300 +- 400
K-40 5800 +- 1100 2300 +- &00 5900 +-:100 5000 - 600
Co-58 « 81 < 7 < &7 < 38
Co-60 < 72 < 57 < 60 < 5%
r-95 < 120 < 94 < 117 < 89
=13 < 58 < b4 < 47 < 42
Cs-134 « 73 <« 56 < 50 < 48
Cs-137 <« 5 < 46 < 48 < 43
Isotopes other than those reporter were not detected.
Point Beach data
Collection date 0917 /9 0917/ 09/ 179 091791
Type vegetation vegetation vegetation vegetation
Location site 2 (E-04) site & (E-02) site 5 (E-03) site & (E-06)
Analygsis
gross beta (wet) 4500 +- 200 3290 +- 100 4300 +- 200 2800 +- 2
gamma sotopic
1-131) < &0 <« &G < 60
Ca- 134 < &0 « 60 <« 60 &
Cs-137 « 80 < 80 < 80 80

According te Point Beach Radiclog'cal Effluent Specifications, analysis is only required on the radionuclides listed.
Radionuclides other than those “eported were not detec “ed.

but are not reported.

Naturally occurring radionuc| ides aro commonly de*ected
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