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1.0 INTRODUCTION

This report summarizes and interprets results of the Racfation Environmental
Monitoring Program (REMP) conducted by Teledyne Isotopes Midwest Lavoratory
at the Prairie Island Nuclear Generating Plant, Red Wing, Minnesota, during
the period January ~ December, 1990. his program moniters the levels of
radioactivity in the air, terrestrial, and aquatic environments 1n order to
assess the impact of the plant on its surroundings,

Tabulations of the individual analyses made during the year are not included
in this report, These data are included in a reference document (Teledyne
Isotopes Midwest Laboratory, 1991B) availaii: at Northern States Power Company,
Nuclear Generation Department.

Prafrie 1sland Nuclear Generating Plant 1s located on the Mississippl River in
Goodhue County, Minnesota, and operated by Northern States Power (ompany. The
plant has two 550 Mwe pressurized water reactors., Unit 1 achieved initial
¢riticality on 1 December 1973, Commercial operation at full power began on
16 December 1973. Unit 2 achieved inftial criticality on 17 December 1974,
Commercia) operation at full power began on 21 December 1974,



2.0 MMAR Y

The Radiation Environmental Monitoring Program (REMP) required by the U.S.
Nuclear Regulatory Commission (NRC) Technical Specifications for the Prairie
Island Nuclear Generating Plant is described, Results for 1990 are summarized
and discussed.

Program findings show background levels of radioactivity in the environmental
samples collected in the vicinity of the Prairie Island Nuclear Generating
Plant, with the exception of some of the additional special ground, well, and
surface water samples. These special ground, surface, and well water samp!es
are summarized and documented separately in Appendix D.



3.1

3.0 RADIATION ENVIRONMENTAL MONITORING PROGRAM (REMP)

Program ign an nterpretation

The purpose of the Radiation Environmental Monitoring Program (REMP) at
the Prairie lsland Nuclear Generating Plant 1s to assess the impact of
the plant on its environment. For this purpose, samples are collected
from the air, terrestrial, and aquatic environments and enalyzed for
radiocactive content. In addition, ambient gamma radiation levels are
monitored by thermoluminescent dosimeters (TLDs).

Sources of environmental radiation include the following:

(1) Natural background radiation arising from cosmic
rays and primordial radionuclides;

{2) Fallout from atmospheric nuclear detonations;
(3) Releases from nuclear power plants;

(4) Inaustrial and medical radicactive waste;, and
(8) Fallout from nuclear accidents.

In interpreting the data, effects due to the plant must be distinguished
from those due to other sources.

A major interpretive aid in assessment of these effects 1s the design of
the monitoring program at the Prairie Island Plant which 15 based on the
indicator-control concept. Most types of samples are collected both at
indicator locations (nearby, downwind, or downstream) and at control
locations (distant, upwind, or upstream)., A plant effect would be
indicated 1f the radiatfon level at an indicator location was signifi-
cantly larger than that at the control location. The difference would
have to be greater than could be accounted for by typical fluctuations in
radiation levels arising from other sources.

An additional 1interpretive technique finvolves analyses for specific
radionuclides present in the environmental samples collected from the
plant site, The plant's monitoring program includes analyses for tritium
and fodine-131. Most samples are also analyzed for gamma-emitting
isotopes with results for the following groups quantified: zirconfum«95,
cesium=137, cerium-144, beryllium-7, and potassium-40, The first three
gamma-emitting fsotopes were selected as radiological fimpact indicators
because of the different characteristic proportions in which they appear
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in the fission product mix produced by a nuclear reactor and that pro-
duced by a nuclear detonation., Each of the three isotopes 1s produced 1n
roughly equivalent amounts by a reactor: each constitutes about 10% of
the total activity of fission products 10 days after reactor shutdown,
On the other hand, 10 days after a nuclear explosion, the contributions
of 2irconium95, cerium«l44, and cesium=137 to the activity of the
resulting debris are in the approximate ratio 4:1:0.03 (Eisenbud, 1963).
Berylliums? s of cosmogenic origin and potassium-40 1s a naturally-
occurring isotope. They were chosen as calibration monftors and should
not be considered radiological impact indicaters.

The other group quantified consists of niobium«35, ruthenium-103, and
«106, cesfum-134, bariumelanthanum-140, and cerium-l14l., These 1sotopes
are released in small quantities by nuclear power plants, but to date
their major source of injection into the general environment has been
atmospheric nuclear testing, Nuclides of the final group, manganese-54,
iron=59, cobalt-58, and «~60, and zinc-65, are activation products and
arise from activation of corrosion products. They are typical components
of a nuclear power plant's effluents, but are not produced in significant
gquantities by nuclear detonations,

Other means of distinguishing sources of envirenmental radfation can be
employed in interpreting the data. Current radiation levels can be
compared with previous levels, including those measured before the Plant
became operational. Results of the plant's monitoring program can be
related to those obtained in other parts of the world, Finally, results
can be related to events known to cause elevated levels of radiation in
the environment, e.g., atmospheric nuclear detonations,

Progr ription

The sampling and analysis schedule for the environmental radiation
monitoring program at Prairie lsland 1is summarized in Table 5,1 and
bricfly reviewed below, Table 5.2 defines the sampling location codes
used in Table 5.1 and specifies for each location its type (indicator or
control) and its distance, direction, and sector relative to the reactor
site. To assure that sampling is carried out in a reproducible manner,
detailed sampling procedures have been prescribed (Teledyne Isotopes
Midwest Laboratory, 1987).

To monitor the air environment, airborne particulates are collected on
membrane filters by continuous pumping at five locations. Also, airborne
fodine 1s collected by continuous pumping through charcoal filters at all
of these locations., Filters are changed and counted weekly, Particulate
filters are analyzed for gross beta activity and charcoal filters for
fodine<131. A monthly composite of all particulate filters is gamma-
scanned on an HP Ge or Ge(Li) detector. One of the five locations 1s a
control (P«1), and four are indicator (P2, P«3, Ped, and P«f).
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As a “Lessons Learned" commitment, ambient gamma radiation 1s monitored
at thirtystwo (32) locattons, using CaSoq:Dy dosimeter with four sensi.
tive areas at each location: ten (10) in an inner ring in the genera)
area of the site boundary, fifteen (15) in the outer ring within 4 « §
mile radius, six (6) at special interest locations and one control locas
tion, 11,1 miles distant from the plant. They are replaced and measured
quarterly. Also, & complete emergency set of TLDs for all locations is
placed in the field at the same time as regular sets. The emergency set
is returned to TIML quarterly for annealing and repackaging.

Milk samples are collected monthly from six farms (five indicator and
one control)s A new milk location (P-36) was added to the program in
November, 1990)., The milk is collected biweekly during the growing
season (June - September), becsuse the milk animals may be on pasture.
A1l samples are analyzed for 1odine-131 and gamma-emitting isotopes.

For additional monitoring of the terrestrial environment, leafy green
vegetables (cabbage) are collected annually from the highest 0/Q garden
and a control location (P«25) and analyzed for fodine-131, Corn 1s
collected annually only from fields irrigated with river water and a
control location (P«25) and analyzed for gamma-emitting isotopes. Also,
well water is collected quarterly from four locations and analyzed for
tritium and gamma-emitting isotopes. Additional special well water and
ground water 1s collected monthly from six locations and quarterly from
three locations near the plant and analyzed for tritium and gamma-emitting
isotopes.

River water 1s collected weekly at two locations, one upstream of the
plant (P«5) and one downstream (P«6, Lock and Dam No, 3)s Monthly
composites are analyzed for gamma-emitting isotopes. Quarterly compe-
sites are analyzed for tritium,

Drinking water 1s collected weekly from the City of Red Wing well,
Monthly composites are analyzed for gross beta, iodine-131, and gamme-
enitting isotopes. Quarterly composites are analyzed for tritium,

The aquatic environment is also monitored by semi-annual upstream and
downstream collections of fish, periphyton or finvertebrates, and bottom
sediments., Shoreline sediment 1s collected semi-annually from one
location. Al samples are analyzed for gamma-emitting isotopes.

Pr X ion

The Program was executed as described 1n the preceding section with the
following exceptions:

1. No air particulate and [-131 data was available
for Location P3 for the collection period 2nding
02-05+90 because of pump failure.



2. No data was avatlable for vegetation from Location
P24 becaure the sample was lost in transit,

3., The TLL data for the fourth quarter of 1980 for
Location P«14B was not aveilable because TLD weas
1ost in the field.

Deviatiens from the program are summarized in Table §.3. The responsie-
bilities of collecting and shipping samples were trensferred to Nuclear
Radiological Services (NRS) effective January 1, 1990, An additional
person has been added to NRS since March 1, 1980, Additional efrort will
be made to collect any missed milk sample 1f milk wil! become available
shortly; damaged or missed TLD holders will be investigated, replaced, or
reloceted which are similar to the actions that have been taken 'n the
past.

3.4 iaborstory Procedures

3.5

A1l 1odine~131 analyses in milk and drinking water were made Ly usira a
sensitive radiochemical procadure which involves separation of the
element by use of an fon-exchange resin and subsequent beta counting.

A1l gamma-spectroscopic analyses were performed with an WP Ge or Ge(L1)
detector. Levels of iodine-13]1 in cabbage were determined by WP Ge or
Ge(L1) spectrometry. Levels of airborne fodine-131 in charcoal samples
were measured by HP Ge or Gelli) spectrometry,

Tritium levels were determined by liguid scintillation technique.

Analytical procedures used by the Teledyne lsotopes Miawest Laboratory
are specified in detail elsewhere (Teledyne lsotopes Midwest Laboratory,
1986), Procedures are based on those prescribed by the National (enter
for Radiological Health of the U. §, Publfc Health Service (U. 5. Public
Health Service, 1967) and by the Health and Safety Laboratory of the
U, S. Atomic Energy Commission (U, S$. Atomic Energy Commission, 1972).

Teledyne lsotopes Midwest Laboratory has a comprehensive quality control/
quality assurance program designed to assure the reliability of data
obtained. Details of TIML's Quality Assurance Program are presented
elsewhere (Teledyne lsotopes Midwest Laborstory, 1991)., The TIML Quality
Assurance Program includes participation in Interlaboratory Comparison
(Crosscheck) Programs. Results obtatned 1n crosscheck programs are
presented 1in Appendix A,

Program Modification

During the growing season, milk producers were monitored to determine
when the dairy animals were on pasture or fresh cut feed, The frequency
of milk samples was increased to semimonthly during the grazing period
because animals were on pasture or fresh cut feed. One milk Incation was
added to the program in November 1990.



3.6 Lend Use Census

In accordance with Technical Specification 4,10, paragraph 61, a land use
census 18 conducted in order to identify the location of the nearest milk
animal, the nearest residence, and the nearest garden of greater than
500 ft2 producing fresh leafy vegetables in each of the 16 mcteorolo?icol
sectors within a distance of & miles, This census 1s conducted at least
once per 12 months between the dates of May 1 and October 31, New loca-
tions are added to the radiological environmental monitoring program
within 30 days, and sampling locations having lower calculated doses or a
lower dose commitment may be deleted from this monitoring program after
October 31 of the year in which the land use census was conducted.

This land use census insures the updating of the radiation environmental
monitoring program should sampling locations change within the 5 mile
radius from the plant,

The 1990 Land Use Census was completed on August 30, 1890, This census

did not fdentify any locations of exposure pathways different from those
used in the program during the first six months of the year, Milk anu
?crdon sample locations did not change due to the requirements of the
and use census.






days, respectively), and in 198% (15.8 end 16.3 mR/91 cays, respectively).
No plant effect on ambient gamma radiation was indicated.,

A1rggrn! P!rgicglgtog

The average annual gross beta concentration in airborne particulates was
nearly identical at both indicator and control locations (0.024 and 0,023
pCi/m3), respective and was about the _same as the levels gbserved
in 1982 (0.026 pCi/m?), 1983 (0.033 pCi/m3), 1984 (0.024 pCi/md), 1985
(0,025 pCi/m3), 1986 (0.025 pCi/md), and 1987 (0.024 pCi/m3). It was
slightly lower than in 1988 (0.03 pCi/m3 at both indicator and control
locations) and 1989 (0.028 pCi/m’), The average of 0,025 pCi/m® for
1986 does not include the results from May 19 to June 9, 1986, which were
influenced by the accident at Chernobyl.

A spring peak in beta activity had been observed almost annually for many
years (Wilson *& 1s, 1969)., It had been attributed to fallout of
nuclides from the stratosphere (Gold et al., 1964), It was pronounced
in 1981, occurred to a lesser degree in 1982, and did not occur in
1983, 1984, 1985, 1987 or 1988. In 1986, the spring peak could not be
identified because 1t was overshadowed by the releases of radiocactivity
from Chernobyl. The highest averages for gross beta were for the month
of January and the first quarter. The increase of beta activity during
winter months were also observed in 1983, 1984, 1985, 1986 (exclusive of
the period between May 19, 1986 and June 9, 1986), 1987, 1988, and 1989.

Two pieces of evidence indicate conclusively that the elevated activity
observed during the fourth quarter was not attributable to the Plant
operation. In the first place, elevated activity of similar size occurred
simultasreously at both indicator and control locations. Secondly, an
identical pattern was observed at the Monticello Nuclear Generating
Plant, about 100 miles distant from the Prairie Island Nuclear Generating
Plant (Northern States Power Company, 199la).

Gamma spectroscopic analysis of quarterly composites of air particulate
filters yielded similar results for indicator and control locations.
Beryllium«7, which is produced continously in the upper atmosphere
by cosmic radiation (Arnold and Al-Salth, 1955), was detected 1in all
samples. All other gamma-emitting isotopes were below their respective
LLD limits.,

Airborne lodine

Weekly levels of airborne jodine-131 were below the iower limit of
detection (LLO) of 0.07 pCi/m3 in all samples.
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Crops

One sample of cabbage ~as collected in September and analyzed for l-131.
The 1-131 level was below 0,01% pCi/g wet weight in both samples. There
was no indication of a plant effect.

The field sampling personnel conducted a survey and found that there was
no river water taken for irrigation into fields within 5 miles down stream
form Prairie Island Plant, Therefore, it was not necessary to c<ollect and
analyze corn samples.

Fish

Fish samples were collected in May and September, 19%0. The only isotope
detected was naturally-occuring potassium-40 and there was no significant
difference between upstream ard downstream resulits, There was no indica-
tion of a plant effect.

Aggggic Insects or Periphyton

Aquatic 1insects (invertebrates) or periphyton were collected in May and
October, 1990, The samples were analyzed for gamma-emitting isotopes.
A1l gamma-emitting isotopes except potassium-40 were below their respec-
tive LLDs. No plant effect was indicated.

Bottom and Shoreline Sediments

Sediment collections were made in May and October, 1.90. The samples
were analyzed for gamma-emitting isotopes.

Cs-137 was detected in one bottom sediment upstream sample (0.093 pCi/g
dry weight).

A1l other gamma-emitting isotopes, except naturally-occurring potassiume-
40, were below their respective LLDs. No plant effect was indicated,
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Teble 5.1 Sample collection and analysis program, Prairie lsland Nuclear
Generating Plant, 1990,

. Locations Collection Analysis

Todes Type end Type and
| Med 1 um No . (and Type)d  Frequency®  Frequency®
Ambient radiation 32 P=0lA = P=10A ¢/Q Anbient gamma
(TLDS) P=01B « P-15B
P01S = P=065
P10
Afrborne particulates 5 P«1(C), P=2, C/W GB, G5 (QC of
Ped, Ped, Pub each location)
Afrborne fodine 5 Pal(C), P=2, Ped C/W 1=131
Ped, Peb
M1k §  Pelb, Pel7, Pel8 G/Md 14131, GS
Pald4, P=25(C), P36
River water 2 P=§(C), P=b G/W GS(MC), H=3(QC)
Drinking water 1 Pell G/W GB(MC), 1-131(MC)
GS(MC)’ H"B(QC)
Well water 4 P=26(C), P=6, 6/Q He3, GS
Pag, Ped
Edible cultivated 2 P=25(C), P=24 G/A 1=131
crops - leafy green
vegetables
Fish (one species 2 P=19(C), P=13 G/SA GS
edible portion)
Periphyton or 2 P«§(C), P=12 G/SA GS
invertebrates
Bottom sediment 2 P=20(C), Pe6 G/SA GS
Shoreline sediment 1 Pel2 G/SA @GS

® Location cooes are defined in Table 5,2, Control stations are indicated
p BY (C). A1l other stations 2are indicators.
Collection type is coaed as follows: C/ = continuous, G/ = greb.
Collection frequency is coded as follows: W = weekly, M = monthly, Q =
quarteriy, SA = semiannually, A = annually.
Analysis type 1s coded as follows: GB = gross beta, GS = gamma spectroscupy,
He3 = tritium, l1=i31 = fodine 131. Analysis frequency 1s coded as follows:
4 MC = monthly composite, QC = quarterly composite.
Milk 1s collected biweekly during the grazing season (June = October) if
milch animals are on pasture,



Table 6.2,

?;gpling locations, Prairie Island Nuclear Generating Plant,

Uistance and

Type of Direction from
Code Typed Collection Site Samp1 &P Site Stack
Pel ¢ Air Station Pel AP, Al 11.8 ut @ 316°/NNW
Pel Air Station P2 AP, Al 0.6 mi @ £94°/WNKW
Ped Alr Station Ped AP, Al 0.8 m @ 313°/NN
ped Afr Station P-4 AP, Al 08 mi @ 358°/N
Pk C Upstream of Plant Rw, BO 2.3 mi @ 348°/NNW
Pt Lock & Dam #3 & Air AP AL RW,WW,BS 1,6 mi @ 129°/SE

Station P«b
Peg Cammunity Center W 1.0 mi @ 321°/WNw
P9 Plant Well #2 Wi Qe3 mi @ 306°/NW
Pell Red Wing Service Center DW 3.3 m @ 158°/SSE
P12 Downstream of Plant BO, SS 3.0 m @ 116°/ESE
P-.3 Downstream of Plant ¢ 3.5 mi @ 113°/ESE
pe1t Gustafson Farm M 2.3 m @ 173°%/55¢E
Pelb Johnson Farm M 2.6 mi @ 60°/ENE
P=17 Place Farm M 3.5 mi @ 25°/NNE
P18 Christensen Farm M 3.8 m @ 88°/E
Pel9 Upstream of Plant F 13 mi @ O%/N
P20 Upstream of Plant F 0.9 m © 45°/NE
P.24 Suter Residence VE 0.6 mi G 168°/5SE
P25 C Rohl Farm M, WW, VE 12,9 mi @ 362°/N
P36 Nosdanl Farm M 3.0 mt @ 9°/N
neral Ar f the S$i r

P<01A Property Line TLD 0.4 mt @ 359°/N
F=02A Property Line TLD 0.3 m @ LU%/N
P=03A Property Line TLD 0.5 m @ 183°/§
P-04A Property Line o 0.4 mi @ 204°/55W
Pe06A Property Line TLD 0.4 mi O 225°/5W
P=06A Property Line TLD 0.8 mi @ 249°/WSHW
P=07A Property Line TLO 04 mi @ 268°/W
P=08A Property Line L 0.8 mi @ 291°/NNW
P=09A Property Line 0 Qe? mi @ 317°/NW
P=10A Property Line TL0 0.6 mi @ 333°/NNwW

14
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Table £.3, Missed collections and analyses, 1990, Prairie lsland Nuclear
Generating Plant, A1l required sample. were coliected and analyzeo
as scheduled excepi the folluwing.

Collection
| Date or
| Sample Analysis Location Period Comments
| Air Particulates Gross beta Ped 02+06-90  Pump fatlure.
and Charcoa) 1«131
Vegetation 1131 Pe24 09-10-50 Sample lost in
transit.,
’ Thermoluminescent Aubient Pe14B ath Qtr, Lost in the field.
Dosimeters (TLDs) Radiation 1990

16

B e e e e e B S 2 A o L » 3



[ s1p T S206°0 S6-W-47
@ e are 920670 59w
[ T T 19070 @%-53
o eV I »IG5°6 e
o o e £100°0 5
(295" 0-€90°6) W/ ESE @ W= 0
is/e) a¢ 3d w045 “9-g
(5997 0-29079) (850" 0- 1907 6) S EIE & Ve e {590 9-oew"a)
@ {s/3) 5570 {a/9) 25070 €4 $0LWIS “E-4 {9t/9%) worw | 2268 ]
b )
(g7 1)4)
{ 265" 0-%00" 1) (050" 6-680° 0} mn/ 06l 8 =5 (650" 6-100°0) SRR IRy
o {es/€5) 2070 (es725) s2o7@ -4 w193 “2-4 | (¥12/012) e29°0 | 0€0°0 a2 3 2us0q11y
- TEE
s a-osa) s i st @ e Tl Ceuey { t=a3u07)
o ivie) &9 (o/9} €791 wesBuuiy "8 "J0-4 v o sames | (sAep [6/89) au
WS/ LT (seaay Iseau]
("m0 3q (1°§1-9"%1) @ . 27 “miny (rsi-v iy re39ds )
0 ivama 355 o/} @1 jwosgeysen ) “Sip-4 (s2/82) &9t oi 2 wawen | (sdep a/we) auy
{Iwersip
!" SFjie 5 -9
(" moiaq - o2-¢ i) @S 6Ty ey iy ez-z-ct) buiy 3300)
9 §Saa) 395} fa/v} o781 wosiepuy M D4 (85763) 991 o't &5 awmen | (sfep 6/9w) N
{ £swpunog 315
5/ .E8% W ey (PasRuIy
{95 ol & ¥ 5UG " {est-0°21) “Bury sduu])
1Gapeay 29 £ ot

e} 11

Jaadosg ‘Wil 4

{ovsoe) o751

17










02

—_— B It S S SR e

Teble 5.8, Radiological tnvirommental Memitoring Program Susmary (comt imwed)

Rawe of Faciltty Proirie Island Neclear Generat ing Plant Docket No. 56-282, 50-306
tocation of Facility Gocahue, Minnesote Reporting Peried _ Jamwary - Decomber 1990
{County, State)
Location with Mighest

Co-58 " L]

zﬁ:a)-..; {o0-60 15 410 - - as &
In-6% 30 ail - - aLe @

Cs-138 = are - - ate [

Cs-137 18 <4ib - - @10 o

Ba-l2-140 15 aip - - Qe o

Ce-1a8 3 are - - «ip o

well Wster w3 2z | 130 ate - - awe o

o) - 2

#n-58 15 s - - «ip [3

Fe-59 % 418 - - ais [}

Co-58 15 atp - - ALl 2

Co-60 15 ais - - 419 [

In-65 30 aie - - “aip o

Ir-m-95 15 ap - - alp 0

€s-134 e aie - - e o

€5-137 19 aip - - ale e

Ba-12-100 15 ap - - aip £}

Ce-188 45 aLe - - 410 S

R e e - e
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Table 5.4. Radiological Environmertal Moritoring Program Summary {cont imsed}

Rame of Facility Pratrie Island Muclesr Generating Plast Docket No.

R P S R S S————

50-282, 50-306

B T en—

tocation of Facility Gnrodhue, Minnescts Reporting Period _ Jaswary - Becember 1990
(Cousty, State)
Indicator Location with Mighest Control
tample iype and Locations Anmsal Mean tocat toms Nember of
Mean !‘ i
Crops - Cabbage -13 1 e.01s a4 - - 410 [
(pCi/g wet)
Fish - Flesh 159 4
(pliig wet)
r-en 6.1 2.52 (2r2) P-1%, Wstream of 2.96 {(2/2) 2.96 (272) @
{2.2¢-2.81) flamt, 1. 3mt @ (2.57-3.%%) {2.57-2.3%)
o/
#in-54 2.02i <o - - a4Ls ]
Fe-58 9095 aLp - - aip e
fo-58 ©.030 aip - - “ip 9
Lo-60 8.020 aLe - - <itp ¢
In-65 805 <ih - - 19 L
Ir-m-95 ¢.957 aib - - 412 L]
(s-138 6.018 <a1p - - e ¢
{s-137 0.02% <aipp - - “aup L]
Ba-1a-120 a.1s aip - - a1e o
invertebrates 85 1
(pCi/g wet)
Be-7 a3 aip - - <1e [
-20 2.57 «aLp P-5 {(), Upstrees 4.5¢ (v/2) .54 {1/2) L
of Plant, 2.3 mi
@ 348" e
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APPENDIX A

INTERLABORATORY COMPARISON PROGRAM RrSULTS

NOTE: TIML participates in intercomparison studies administered by U.S. EPA
Environmental Monitoring Systems Laboratory, Las Vegas, Nevada. The
results are reported in Appendix A, Also reported are results of
in-house spikes and blarks. Appendix A is updated twice a year; the
complete Appendix is included in January and July monthly reports only,
Please refer to January and July Reports for information.

; January, 1991
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Appendix A
Interlaboratory Comparison Program Results

Teledyne !sotopes Midwest Laboratory (formerly Hazleton Environmental Sciences)
has participated in interlaboratory comparison (crosscheck) programs since the
formulation of its quality control program in December 1971. These programs
are operated by agencies which supply environmental-type samples (e.g., milk er
water) containing concentrations of radionuclides known to the 1ssuing agency
but nut to participant laboratories, The purpose of such a program is to
provide an independent check on the laboratory's analytical procedures and to
alert it to any possible problems.

Participant laboratories measure the concentrations of specified radionuclides
and report them to the 1issuing agency. Several months later, the agency
reports the known values to the participant laboratories and specifies control
limits., Results consistently higher or lower than the known values or outside
the control 1limits indicate a need to check the 1instruments or procedures

used.

The results in Table A-1 were obtained through participation in the environ-
mental sample crosscheck program for milk, water, air filters, and food samples
during the period January 1986 through December, 1990, This program has been
conducted by the U.S. Environmental Protection Agency Intercomparison and
Calibration Section, Quality Assurance Branch, Environmental Monitoring and
Support Laboratory, Las Vega<, Nevada.

The results in Table A-2 were obtained for thermoluminescent dosineters (TLDs)
during the period 1976, 1977, 1979, 1980, 1984, and 1985-19i6 through partici-
pation in he Second, Third, Fourth, Fifth, Seventh, and Eighth International
Intercomparis.n of Environmental Dosimeters under the sponsorships listed in
Table A-2, Also Teledyne testing results are listed.

Table A-3 lists resuits of the analyses on in-house spiked samples.
Table A-4 1ists results of the analyses on in-house "blank" samples.
Attachment B lists acceptance criteria for “"spiked" samples.

Addendum to Appendix A provides explanation for out-of-limit resuits.,

A-2
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U.S. Environmental Protection Agency's crosscheck program, comparison

of EPA and Teledyne lsotopes Midwest Laboratory results for milk,

water, air filters, and food samples, 1986 through 1990,

Concentration in pCi/Lb

EPA Resultd

Lab Sample Date TIML Result Control
Code Type Collected Analysis 22¢¢ ls, N=] Limits
STF-447  Food Jan 1986 Sr-89 24,322.5 25.045,0 16,3-33,7

SP-90 17033006 1000*1.5 7.4'1206
1‘131 22.7:2.3 2000:006 916'3004
CS'137 1603:0c6 15.0‘5.0 603'2307
K 527246 950+144 701-1199
STW-448  Water Feb 1986 Cr-51 45,043.,6 38.05.0 29.3-46,7
C0-60 19.7:1.5 1800:540 9.3'26-7
in-65 44.,0£3.5 40.025.0 31,3-48,7
RU‘lOG <900 00035.0 000'807
CS'134 28-32203 3000:500 2103'38.7
Cs-137 23.720.6 22.025,0 13,3-30,7
STW=449  Water Feb 1986 H=3 5176248 52272525 4317-6137
STW-450  Water Feb 1986 U total 8.020.0 9.026.0 0.0-19.4
STM-45]1  Milk Feb 1986 [+131 7.020,0 9.026.0 0.0-19.4
STN'452 Hater Mdr 1986 Ra'226 308!001 401!0.6 3.0‘502
Ra-228 11.020.5 12.4£1.8 9.2-15.5
STW=452  Water Mar 1986 Gr. alpha 6.720.6 15.0£5.0 6.3-23.7
Gro beta 7.3:006 80025.0 0-0‘16.7
STW-454  Water Apr 1986 [-131 7.020.0 9.026.0 0.0-19.4
STW=455  Water Apr 1986
456 (Blind)
Sample A Gr. alpha 15.021.0 17.0£5.0 8,3-25,7
Ra-226 3.1:0.1 2.920.4 2.1=3.7
RG-ZZB 1-510.2 200:003 105'205
Uranium 4.720.6 §.026.0 0.0-15.4
Sample B Gr. beta 28,721.2 35.025,0 26.3-43,7
SF'89 5-7:0.5 7-0:500 000'15.7
5?-90 ?-02000 7.0!1.5 4.4‘9'6
Co=60 10.721.5 10,025.0 1.3-18.7
Cs=134 4.0%1.7 5.025,0 0.0-13.7
Cs=137 5.320.6 5.025,0 0,0-13,7

A=3



Table A-l., (continued)
Concentration in pCi/Lb
EPA Resyltd
Lab Sample Date TIML Result Control
Code Type  Collected Analysis 220¢ 1s, N=] Limits
STAF-457 Air Apr 1986 Gr. alpha 13.720.6 15.025,0 6.3-23,7
Filter Gr. beta 46 .,320.6 47.025.0 38.3-55.7
5"-90 14.7:0.6 1800*1.5 15-4‘2006
Cs=137 10.720.6 10,025,0 1.,3-18.7
STU-458 Urine Apr 1986 Tritium 4313270 4423189 4096-4750
STW=-459  Water May 1986 Sr-89 4,320.6 5.025.0 0.0-13.7
Sr-90 5.0£0.0 5.,0£1.5 2.4-7.6
Gro betﬂ 110311 02 15101500 6-3"2307
STW-461  Water Jun 1986 Cr«51 <9.,0 0.025.0 0.0-8.7
Co=60 66.0¢1.0 66.05.0 §7.3-74.7
n=65 87 .321,.5 86.0£5.0 77.3-94,7
RU°106 3907:205 50'0’500 41.3’5807
Cs=134 49,322.5 49.0¢5.0 40,3-57.7
CS'137 10.3:105 1000:500 103‘18.7
STW-462  Water Jun 1986 Tritium 3427225 31051361 2499-3751
STM-464 Milk Jun 1926 Sr-89 <1.0 0.0¢5,0 0.0-8,7
Sr-80 15.320.6 16.021,5 13.4-18,.6
[«131 48,3£2.3 41.026.0 30.6-51 .4
Cs=137 43,721.5 31.025.0 22.3-39.7
K 1567+114 160080 1461-1739
Gr. beta 18.721.2 18,025.,0 9.3-26.7
STW-467  Water Aug 1986 [«131 30.320.6 45,026.0 34.,4-55.4
STW-468  Water Aug 1986 Pu-239 11.320.6 10.11.0 8.3-11.9
STW-469  Water Aug 1986 Uranium 4,020.0 4,0£6.0 0.0-14.4
STAF-470 Air Sep 1986 Gr. alpha 19.321.5 22.025.,0 13.3-30.7
471 Filter Gr, beta 64 ,022.6 66.025.0 §7.3-74.7
472 Sr-90 22.021.0 22.025.0 19,4-24.6
Cs=137 25.721.5 22,0£5.0 13.3-30.7
STW=473  Water Sep 1986 Ra=-226 6.020,1 6.120.9 4,5-7.7
Ra-228 8.,7%1.1 9.121.4 6.7-11.5

k-4
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Table A-l.,

(continyed)

Concentration in pCi/Lb

EPA Resultd

Lab Sample Date TIML Result Control
Code Type Collected Analysis 220€ ls, N=l Limits
STW-474  Water Sep 1986 Gr. alpha 16.323,2 16.025.0 6.3-23.7

Gr- beta 900’100 800‘500 000'15-7
STW-475  Water Oct 1986 Cr-51 63,325.5 59.025,0 50.3-67.7
Co-60 31.0£2.0 31.,0%5.0 22.3=39.7
in=657 87.3£5.9 85.025,0 76,3-93.7
Ru-106 74,727 .4 74,0¢5.0 65.3-82.7
Cs=134 25.720.6 28,0%5,0 19,3-36.7
Cs-137 46 ,321.5 44,0¢5.0 35,3=52.7
STW-476  Water Oct 1986 He3 5918260 59732597 4938-7008
SPW-477  Water Oct 1986
(Blind)
Sample A Gr, alpha 34,046.0 40.025.0 31.3-48,7
Ra-225 5.8:002 600:009 4.4’7-6
Rd-zza 2.7:1.0 5'0’0-8 307‘6.3
Uranium 11.020,0 10.026.0 0.0-20.4
Sample B Gr. beta 38,7%1.2 §1.045.0 42.3-589.7
Sr-89 5.020,0 10.025,0 1,3-18.7
SP-QO 3;0:0.0 4.021-5 104'606
C°'60 2407:102 2400:500 15.3‘3207
CS'134 1100:2.0 12.035.0 303'2007
Cs-137 9.321,2 8.025.0 0,0-20.4
STM'479 Mi‘k NOV 1986 Sr‘89 70711-2 900*500 0.3‘1707
Sr-80 1.020.0 0.021.5 0.0-2.6
[-131 §2.323.1 49.026.0 38.6-59.4
Cs=137 45.,723.1 39.0£5.0 30.3-47,7
K 14892104 1565278 1430-1700
STU-480 Urine Nov 1986 He3 554026 52572912 4345-6169
STW-481  Water Nov 1986 Gr, alpha 12.0¢4.0  20,025.0 11.3-28.7
Gr. beta 20,02£3.5 20.0£5.0 11,3-28.7
STW-482  Water Dec 1986 Ra-226 6.720.2 6.8¢1.0 5.0-8.6
Rﬂ-228 5.2:002 1101:107 8.2'1400
STW-483  Water Jan 1987 Sr-89 19.725.0 25.025.0 16.3-33,7
Sr-90 21.022.0 25,021.,5 22.4-27.6




Table A-1. (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type Collected Analysis 220¢ ls, N=l Limits
STW-484  Water Jan 1987 Pu-239 17.022,3 16,721,7 13.8-19.6
STF-486 Food Jan 1987 Sr-90 36,024,0 49.0210,0 31,7-66.3
[-131 78.,0£3.4 78.028.0 64.1-91.9
Cs~137 89.723.0 84,025,0 75.3-92.7
K 942156 980249 895-1065
STF-487  Food Jan 1987 Sr=90 2.,020,0 vee
(Blank) 1-131 <2
Cs=137 <@ .-
K 9932102 .-
STW-488  Water Feb 1987 Co=60 49.0£0.0 50.025,0 41.,3-58.7
Zﬂ-55 960017.2 91.025.0 8203'9907
Ru-106 92.0220.2 100,04 .2 91,3-108,7
Cs-134 53.023.4 §9.025.0 50.3-67.7
CS°137 89-31406 870025.0 7803'9507
STW-489  water Feb 1987 He3 41302140 42092420 34794939
STW-490  water Feb 1987 Uranium 8.321.2 8.,026.0 0.0-18.4
STM-491  Milk Feb 1987 [+131 10.020.0 9.020.9 7.4-10.6
STH'492 Uater Mar 1987 Gro ‘lpha 3.7:1.2 300:5.0 0‘0'11.7
Grc beta 11-3:102 13-0:500 4'3'2107
STW-493  Water Mar 1987 Ra-226 7.020.1 7.321,1 5.4-9,2
Ra‘zze 701:203 705:101 5;5'915
STW=454  Water Apr 1987 [-131 8.02£0,0 7.020,7 5.8-8.2
STAF-495 Air Apr 1987 Gr. alpha 15.0£0.0 14,025.0 §.3-22.7
Fi]ter Gro beta 4100:200 43001500 34.3'51.7
Sr=30 16,321,2 17.081.% 14.,4-19.6
Cs=137 7.0£0,0 8.025.0 0.0-16.7
STW-486  Water Apr 1987
497 (Blind)
SGMD]e A Gro a]phd 30.711.2 30-0:8.0 1601'“309
Rd-226 3.9!0.2 3.9:0.6 209'409
Rd"zza 40910-9 400!006 3-0'500
Uraniva 5.020.0 5.026.0 0.0-15.4
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Table A-1.

(continued)

Concentration in pCi/Lb

EPA Resultd

Lab Sample Date TiML Result Control
Code Type Collected Analysis t20€ 1s, N=] Limits
STW-508  Water Aug 1987 Pu-239 5.820.2 5.320,5 4.4-6.2
STW-509  Water Aug 1987 Uranium 13,320,3 13.0¢6.0 2,6-23,8
STAF=510 Air Aug 1987 Gr, alpha 9.720.4 10.025,0 1.3-18.7

F”tel’ Gr. beta 2803‘0.5 30.0:5;0 2103"38.7
Sr-90 10,020,9 10,021.5 7.4-12.6
Cs~137 10.021.0 10,025,0 1.3-18.7
STW=511  Water Sep 1987 Ra-226 9.920,1 9.7¢1.5 7.2-12.2
Rd-228 811!104 6031100 406'8.0
STW=512  Water Sep 1987 Gr, alpha 2.020,6 4,025.,0 0.0-12.7
Gr‘ bet‘ ll.3tlo3 12002500 303'2007
STW=513  Water Sep 1987 Hed 44732100 44922449 3714-5270
STW-514  wWater  Oct 1987
(BYind)
Sample A Gr. alpha 29,3£2.6 28,0£7,0 16,9-40.1
Ra-226 4,920.1 4.820,7 3.6-6,1
Ra'zze 4.2:100 3.6:0.5 2.7‘4-5
Uranium 300*001 3002600 000'13:4
Sample B Sr-89 14,3¢1.3 16,0¢5.0 7.3-24,7
$F°90 907:004 10-031.5 7."1206
CO'GO 1607!300 16.0:5.0 703'2407
CS'134 16.7:2-3 1600:5.0 703‘2407
(5‘137 2403:303 2400*5.0 1503’3207
STW=516  Water Oct 1987 Cr-51 80.3217.5 70.025.0 61.3-78.7
Co-60 16.022.3 15.025.0 6.3-23.7
Ru-106 §7.32¢15.4 61.025,0 52.3+69,7
Cs-134 23.722.5 25.025.0 16.3-33,7
Cs-137 51.723.2 §1.0£5.0 42.3-59.7
STU-517  Urine Nov 1987 H=3 72672100 74322743 6145-8719
STwW=518  Water Nov 1987 Gr. alpha 3.0£2.0 7.0£5,0 0.0-15,7
Grc beta 15.7:2.3 19002500 10.3“2707
STW=519  Water Dec 1987 [+131] 26.023.0 25,046.0 15.6-36 .4
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Table A-1. (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type Collected Analysis $20¢ ls, N=] Limits
STW-544  Water Aug 1988 [=131 80.0£0.,0 76 .028.0 62.1-89.9
STW-545  Water Aug 1988 Pu=239 11.020.2 10.221.0 8.5-11.9
STW-546  Water Aug 1988 Uranium 6.020,0 6.026.0 0.0-16.4
STAF-547 Air Aug 1988 Gr. alpha 8.0£0,0 8.025,0 0.0-16,7
Filter Gr. beta 26.321.2 29,025,0 20,3-37.7
SP-QO 8-0:2'0 8.01105 504'10'6
Cs=137 13.022,0 12.025,0 3.3-20.7
STW-548  Water Sep 1988 Ra-226 9.320.,5 8.422,6 6.2-10,6
Ré'zzs 508:004 5.4:106 4.0‘608
STW-549  Water Sep 1988 Gr. alpha 7.022.0 8.025,0 0.0-16.7
GF. beta 1103:102 10.0t5.0 1-3‘18.7
STW-550  Water Oct 1988 Cr-51 252.0214,0 251.0225.0 207.7-294.3
Co-60 26.0£2.0 25.025,0 16.,3-33.7
Iin-65 158.3£10.2 151.0215.0 125.0-177.0
Ru=-106 163.029,2 152.0215,0 126.0-178.0
CS'134 2807:5.0 25-015.0 1603‘3307
Cs=137 16.321.2 15.025,0 6.3-23.7
STW-551  Water Oct 1988 H=3 23332127 23162350 1710-2927
STW=552  Water Oct 1988
553 (Blind)
Sample A Gr. alpha 38,328.0 41.0£10.0 23.7-58.3
Ra-226 4.520.5 5.0£0.8 3.6-6.4
RO-ZZS 4-4:0.6 502:0.8 305‘6.4
Uranium 4,721.2 5.026.0 0.0-15.4
Sample B Gr. beta 51.323.0 54.025.0 45.,3-62.,7
Sr-89 3.721,2 11.0£5.,0 2.3=19,7
S(‘-QO 1007:1.2 10001105 704"1206
CS-134 15'32203 15.0!500 603'2307
CS'137 16172102 15-0:5.0 6.3'23'7

A=l1



Table A-1. ({(continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type Collected Analysis 220¢ ls, N=i Limits
STM-554 Milk Oct 1988 Sr-89 40,327.0 40,025,0 31.3-48.7
SF-QO 51 00:200 60.0:3.0 54 08“6502
[-131 94,03.4 91,0£9.,0 75.4-106.6
Cs=137 45.024.0 50.025.,0 4] ,3-58.7
£ 1500245 1600£80 1461-1739
STU-555 Urine Nov 1988 H=3 30302209 30252359 2403-3647
STW-556  Water Nov 1988 Gr. aipha 9.0£3.5 9.0£5,0 0.3-17.7
Gro beta 9.7:102 9.0:5.0 0-3"17 -7
STW-557  Water Dec 1988 [-131 108.,7£3.0 115,0¢12,0 94,2-135.8
STW=539  Water Jan 1989 Sr-89 40.028,7 40,025.0 31.3-48,7
Sr-90 24 ,3£3.1 25.021.5 24 .,4-27.6
STW-560 Water Jan 1989 Py-239 5.8¢1,1 4.2¢0.4 3.5-4.9
STW-561  Water Jan 1989 Gr. alpha 1384152 8.025.0 0.0-16.,7
Gr, beta 5.321.2 4.025.0 0.0-12.7
STW-562  Water Feb 1989 Cr-51 245246 235224 193.,4-276.6
Co=60 10.0#£2.0 10,025,0 1,3-18,7
In=65 170£10 15616 39.2-186.7
Ru=106 18127 .6 178118 46 .8-209.2
Cs-134 9.7£3.0 10.025.0 1,3-18.7
CS'137 110711.2 10'0!500 1.3'1807
STW-563  Water Feb 1989 [-131 109,024,0 106.0211.0 86.9-125.1
STW-564  Water Feb 1989 H=3 2820220 27542356 2137-3371
STW-565  Water Mar 1989 Ra-226 4,2¢0.3 4,920,7 3.7=6.1
Ra-22& 1.9¢1.0 1.,720.3 1.2+2.2
STW-566  Water Mar 1989 U 5.0£0,0 5.0£6.0 0.0-15.4
STW-567  Air Mar 1989 Gr. alpha 21.721,2 21.025.0 12.,3-29.7
Filter Gr., beta 68.324.2 62.0£5.0 §3.3-70.7
Sr-30 20.022.0 20,0¢1.5 17.4-22.6
Cs-137 21.321,2 20.0%5.0 11,3-28.7

A=12






Table A-1.

(continued)

Concentration in pCi/Lb

EPA Resultd

Lab Sampie Date TIML Result Control
Coae Type Collected Analysis 2206 ls, N=l Limits
STW-580  Water Sep 1989 Sr-89 14,7¢1,2 14,025,0 5:3-22.7

Sr-90 9.781.2 10.0¢1,5 7.4-12.6
STw-581  Water  Sep 1989 Gr. alpha 5.0¢0,0 4,0¢5,0 0.0-12.7
Grn Betﬂ 807‘203 600!500 000'1‘ 7
STN'583 Hater OCt 1989 86'133 6003*1000 5900!6.0 48-6 Ggu‘
Co-60 29.024,0 30,0¢5.0 21.1-38.,7
In=65 132,326,0 129,0213.,0 106.5-151.5
Ru=106 165.326,1 161.,0£16.,0 133.3-188.,7
Cs=134 30.720.1 29.025,0 20,337.7
Cs-137 66.3¢4.,6 59,025.0 50.3-67.,7
STW-584  Water Oct 1989 He3 3407+150 34962364 2866-4126
STW=585  Water Oct 1989
566 (Blind)
S‘mp]e A GF. A]ph& ‘1072904 49.0*12.0 2802'6908
Ra-226 7.920.4 8,421,3 6.2-10.6
Ra-228 4.420,8 4.120.6 J.1-5.1
U 12.020.0 12,026.0 1.6-22.4
Samp]e 3 Gr. Betd 3107:2.3 3200:500 2303'4007
Sr-89 13-3:4.2 150025.0 6-3'2307
Sr=90 7.022,0 7.023,0 4,4-9.6
Cs=134 5,020.0 5.0£5.0 0.0-13.7
CS‘137 700:0.0 500:500 000'13'7
STW-587  Water Nov 1989 Ra-226 7.9¢0.4 8.7¢1.3 6.4-11,0
Ra°228 809:102 9.3:1-2 609‘11-7
STW-588  Water Nov 1989 U 15.020,08 15.,026.0 4.6-25.4
STH'Seg Nater Jan 1990 Sr'sg 22.7:5‘0 2500*5.0 1603'3307
Sr-90 17.321,2 20,021.5 17.4-22.,6
STW=591  Water Jan 1990 Gr. Alpha 10.323.0 12.025,0 3:3-20.7
GF. Beta 1203*102 1200:500 343'2007




Table A-1, (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Cede Type Collected Analysis 220 ls, N=l Limits
STW-592  Water Jan 1990 Co=60 14,722.3 1525,0 6.3-23.7
2"-65 13500‘6.9 139-0:1400 11‘08'16302
Ru=106 133.3213.4 139,0¢14,0 114,.8-163.2
C$'134 1703*102 18003500 9Q3-26'7
Cs=137 19,3¢1,2 18,0¢5.0 9.3-26.7
Ba-133 78.020.0 74 .,0¢7.0 61.9-86.1
STW-593  Water Feb 1990 Hed 48271283 49762498 4113-5839
STW-594  Water Mar 1990 Ra=-226 5.020.2 4,920,7 4,1-5.,7
Ra-228 13.520,7 12.7¢1.9 9.4-16.0
STW-595  Wwater Mar 1990 U 4,0:0.0 4,06.0 0.0-14.4
STN-595 A‘r M‘r 1990 Gro A]pha 7033102 5.0:500 0'0'1307
F‘]ter GF. Betd 3400*000 3100:500 22.3'3907
Sr«80 10.020.0 10.021,5 7.4-12.6
C$'137 9033102 1000:500 103'18.7
STW=597  Water Apr 1980
898 (Blind)
Sample A Gr. Alpha 81.023.,% 90,0£23,0 50.1-129.9
Rl'226 4-9:014 5.0:0.8 306'6-‘
Ra-228 10.620,3 10,221,5 7.6-12.8
U 18071300 2000’6.0 906'3004
Sample B Gr. Beta 51.0210.1 52.025.0 43,3-60.7
Sr-89 9.321.2 10.025.0 1.3-18.7
SF-90 100313.1 1000!105 803'1107
Cs-134 16 .020,0 15.025.0 6.0-23.7
Cs=137 19,022.0 15.025.0 6.3-23.7
STM=599  Milk Apr 1990 Sr-89 21.723.1 23.025.0 14,3-31.7
Sr-80 21.027.0 23.025.0 14.3-31.7
1'131 98.7:102 99-0310.0 81'7‘11603
Cs=137 26,026.0 24,0£5.0 15.3-32.7
K 1300.0269.2 1550.0278.0 1414,7-1685.3
STW-600  Water May 1990 sr-89 6.022.0 7.0£5.0 0.0-15.7
Sl'"go 6.7:102 ?002500 000'15.7
STW=601  Water May 1990 Gr, Alpha 11.022.0 22.026.0 11,6-32.4
Gr, Beta 12.321.2 15.0£5.0 6.3+23.7
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(continued)

Concentration fn pCi/LP

EPA Resultd

Lab Sample Date TIML Result Control
Code Type  Collected Analysis £20¢ ls, N=l Limits
STW-602 Water  Jun 1990 Co~60 25,3¢2.3 24,025,0  15,3-32.7

in=65% 165,0¢10.6 148,0215.0 130.6-165.4
Ru~106 202,7¢17.2 210,0£21,0 173.6-240.4
(5=134 23,721.2 24,025,0 18.2+29.8
Cs«137 27.723.1 25.025,0 16,3-33.7
Ba-133 100,728.1 99.0£10.0 81.,7-116.,3
STW-603  Water Jun 1990 He3 29274306 29332358 2312-3554
STW-604  Water Jul 1990 Ra=226€ 11,820.9 12.121.8 9.,0-15,2
Ra-228 4,121.4 §.121.3 2.8+7.4
STh-806  Water Jul 1990 U 20,3%1.7 20.823.0 15,6-26.0
STW-606  Water Aug 1990 1=131 43.0%1.2 39.0£6,0 28,6-49.4
STH'607 N&ter HUQ 1990 PU'239 100031.7 901*019 705'10.7
STW-608 Air Aug 1990 Gr. alpha 14.020,0 10,025.0 1.,3-18,7
Filter Gr. beta 65.321.2 62,0¢5,0 §3,3-70.7
SP-90 19.03609 20.035.0 1103'2807
Cs=137 19.022,0 20.025.0 11,3-28.7
STH‘GOQ Nater SQP 1990 Sr‘ag 9-03200 1000:500 1-3’1807
Sr-90 9.022.0 9.025.0 0,3=17.7
STM-610  Water Sep 1990 Gr. alpha 8.321.2 10.045,0 1.,3-18,7
Gr. beta 10-3:102 1000!500 103'1807
STM=611 Milk Sep 1990 Sr-89 11.723.1 16.025.0 7.3-24,7
Sr°90 1510:000 2000:500 1103‘2807
1‘131 6300:600 5800:6.0 d7o6°6804
Cs-137 20.022.0 20,025.0 11,3-28.7
K 1673.3£70.2 1700,0£85.0 1552.5-~1847,5
STW=612  Water Oct 1990 Co-60 20.323.1 20.045,0 11.3-28.7
Zn-65 116,3£12,2 115,02i2.0 94,2-135.8
Ru=106 152.0¢8.0 15i.0215.0 126.0-177,0
C5'134 1100:0.0 12.0:5'0 303'2007
CS'137 14.0:2-0 12'02500 303-20.7
Ba-133 116.7¢9.9 110,0£11.0 90.9-129.1
STW=613  Water Oct 1990 H«3 71672330 7203¢720 5954-8452
A-16
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Table A-1. (continued)

Concentration in pCi/Lb

EPA Resultd

Lab Sample Date TIML Result Control
Code Type Collected Analysis 220¢ ls, N=l Limits
STW-614  Water Oct 1990
615
Sample A Gr, alpha 68.7¢7.2 62.0¢16,0 34,2-89.8
R¢-225 1209t0n3 13.6‘2.0 10.1'1701
RG-:’ZB 4.2:0.6 5003103 207'703
U 10.‘!006 10021300 5.0‘1504
Sample B Gr, beta 55.,028,7 53.025.0 44 ,3-61.7
Sr-89 15.722.9 20.025,0 11,3-28,7
Sf‘-90 1200:200 15-0:500 6:3'2307
55'134 900:1-7 7.0:5.0 0-0'15.7
CS°137 707:1.2 5-0:500 0.0'1317
STH=616  Water Nov 1990 Ra=226 6.8¢1.0 7.451.1 5.56-9.3
Ra-228 5.321.7 7.721.9 4.,4-11,0
STW=6179 Water Nov 1990 U 35,020.4 35,5¢3.6 29.3-41.7

@ Results obtained by Teledyne Isotopes Midwest Laboratory as a participant in
the environmental sample crosscheck program operated by the Intercomparison and
Calibration Section, Quality Assurance Branch, Environmental Monitoring and
Support Laboratory, U.S. Environmental Protection Agency (EPA), Las Vegas,

Nevada.

b A1l results are in the pCi/1, except for elemental potassium (K) data in
miik, which are in mg/1; air filter samples, which are in pCi/filter; and food,

wnhich 1s in mg/kg.

€ Unless otherwise indicated, the TIML results are given as the mean % 2

standard deviations for three determinations.

d USEPA results are presented as the known values and expected laboratory

precision (1s, 1 determination) and control limits as defined by EPA.

€ NA = Not analyzed.

f ND = No data; not analyzed due to relocation of the lab.

9 Sample was analyzed but the results not submitted to EPA because deadline

was missed (all data on file).



Table A-2. Crosscheck program results, thermoluminescent dosimeters (TLDs).

mR
Teledyne Average 224
Leb Result Known ?All
Code TLD Type Measurement 2208 Value®¢ Participants)
2nd International Inteccomparison®
116-2 Cagﬁ;gn Field 17.021,9 171 16,427,7
Lab 20,8124,1 el.3 18.847.6
3rd International Intercomparison®
1153  CaFp:Mn Field 30,7£3.2  34,9:4.8 31.543.0
s Lab 89,626 .4 91.7214,6 86.2¢24,0
4th International Intercomparisonf
115-4 Ca:E{:n Ficld 14,1¢1.1 14,1¢1.4 16.029,0
Lab (Low) 9.321.3 12.,2¢2.4 12.0¢7.4
Lab (High) 40,411 .4 45.829.2 43,9213.2
5th International Intercomparison9
115-5A  CaF2:Mn Field 31.421.8 30.026.0 30.2¢14.,6
i Lab at beginning 77.425,8 75.227.6 75.8240,4
Lab at the end 96.6¢5.8 88,.4:8.8 90.7431.2
115-58 LiF-100 Field 30.324.8 30.026.0 30.2¢14.,6
A Lab at beginning 8l.127.4 75.2%7.6 75.8240 .4
Lab at the end 85.4211,7 88.428.8 90,7231.2
7th International Intercomparisonh
115-7A  LiF-100 Field 75.422.6 75.826.0 75,1229.8
ey Lab (Co=60) 80.023,5 79.924.0 77 .9227 .6
Lab (Cs=i37) 66.622.5 75,023 .8 73.0£22.2
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Table A-2. (continued)
s, mi
Teledyne Average 2209
Lab Result Known ?A]I
Code TLD Type Measurement 2204 Value® Participants)
115-78  CaF2:Mn Field 71.522.6 75.826,0 75.)229.8
i Lab (Co~60) 84,826.4 79.924,0 77.9427.6
Lab (Cs~137) 78,811.6 75,023.8 73.0222.2
116«7C  CaS04:0y Field 76 .822.7 75.826,0 75.1429.8
o Lab (Co=60) 82.523.7 79,924.0 77 9427 .6
Lah (Cs-137) 79.023.2 75.023.8 73.0222.2
8th International Intercomparison'
115-8A LiF-100 Field Site 1 29.5t1 .4 29.721.5 28.9¢12.4
i Field Site 2 11,320.8 10.420.5 10.129,06
Lab (Cs=237) 13.720.9 17,220.9 16,246.8
115-88 Cafg:Mn Field Sit/ 1 32.321.2 29.721.5 28.9212.4
it Field Sice 2 9.0:1.0 10.,40.5 10.129.0
Lab (Cs=137) 15.820.9 17.2%0.9 16.226.8
115-8C CaSC4:Dy Field Site ! 32.320.7 29.7¢1.5 28.9¢12.4
i Field Site 2 10.620.6 10.420.5 10.129.0
Lab (Cs=137) 18.120.8 17.220.9 16.2:6.8
Teledyne Testing
89-1 LiF=100 Lab 21,020.4 22.4 -
Chips
89-2 Teledyne Lab 20,9£1.0 20,3 .-
CasS0q4:Dy
Cards







Table A-3.

In=house spiked samples,

Concentration (pli/L)

Lab Sample Date TIML Expected
Code Type Collected Analiysis Result Known Precision
n=3 Activity ls, n=32
C=M]~6 Milk Feb 1986 Sr-&9 6.021.9 6.423.,0 8.7
Sf‘-90 1402:107 120922-0 502
[-131 34,243.8 35.2¢3.5 10.4
Cs-134 32.0¢1.8 27 .3%5.,0 8.7
Cs-137 35.822.1 35.05.0 8,7
QC«W-14 Water Mar 1986 Sr-89 1.6£0.4 1.621.0 741
Sr‘go 2.4:002 2.4:2.0 402
QC-W-15 Water Apr 1986 1-131 44.,922.4 1.527.0 10.6
Co-60 10.621,7 12.125,0 7.1b
Cs-134 30.2¢2.4 25 .8%2,0 7,10
Cs-137 21,921.9 19,925,0 7.1b
QC-MI-7 Milk Apr 1986 [-131 39.7£3.3 4] ,527,0 10.4
Cs-134 28.722.8 25.828,0 8.7
Cs=137 21.242,8 19.925,0 8.7
SPH~1 Water May 1986 Gr. alpha 15.8¢1.8 18.025.0 5¢
QC-W-16 Water Jun 1986 Gr. alpha 16.2¢0.7 16.922.5 8.7
Gr. beta 38.423,5 3 .225,0 8.7
QC-M1-9 Milk Jun 1986 Sr-89 <1.0 0.0 7.10
sr-90 120611.8 13-3:3.0 4.2b
1-131 38.9¢7.0 34.,827.0 10.4
CS-134 3300:304 3601:5'0 807
CS°137 3805:208 3900:500 8.7
SPW-2 Water Jun 1986 Gr. alpha 16 .8¢1 .8 18.025.0 5¢C
SPW=3 Water Jun 1986 Gr. 2lpha 17.720.8 18.025.0 5¢
QC-wW-18 Water Sep 1986 Cs-134 34,725.6 31.325.0 8.7
Cs=137 51.127.0 43.328.,0 8.7
QC-W=-18 Water Sep 1986 Sr-89 13.624,1 15.623.5 7.1b
Sr-90 6.4£1.6 6.222.0 4,2b




le] [ A‘3 .

In-house spiked samples (continued)

Concentration (pCi/L)

Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
n=3 Activity ls, n=32
QC-W+21 Water Oct 1986 Co=-60 19,222,2 18.523.,0 8,7
Ce=134 31.,725,2 25.,648,0 8,7
CS'137 2308*100 2106:5.0 8.7
QC-MI-11 Milk Oct 1986 Sr-89 12,321.8 14 ,323,0 8.7
QC-W-20  wWater  Nov 1986  H-3 38552180 39602350 5200
QC-W=22 Water Dec 1986 Gr. alpha 9,8¢1.4 11,2:4,0 8.7
Gr. beta 21,722.0 23,825,0 8.7
QC~W=23 Water Jan 1987 [=131 29.822,5 27.9¢3,0 10.4
QC-MI-12 Milk Jan 1987 [-131 36,5¢1,3 32.625.,0 10.4
Cs~137 32.624,2 27 ,428.0 8.7
QC-MI=13 Milk Jan 1987 Sr-89 10.422.1 12.224,0 8,7
Sr‘go 14.6:106 12.6:3.0 502
1'131 49-5:102 54.9$800 10.4
Cs=134 <1.6 0.0 8.7
Cs=137 33.320.6 27 .428.0 8.7
QC~W=-24 Water Mar 1987 Sr-89 24,7¢3.6 25.925,0 8.7
Sr=90 23,923.8 22 ,828.,0 9.2
QC=W=25 Water Apr 1987 [=131 28.,0¢1.9 29,325,0 10.6
QC-MI-14 Milk Apr 1987 [=131 25,0£2,2 23.925,0 10.4
Cs-134 2.1 0.0 8.7
Cs=137 34.2£2.0 27 .2¢7.,0 8.7
QC-W=26 Water Jun 1987 He3 3422:100 33622300 520
Co=~60 24 821 .4 26,527,0 8.7
(s-134 <2.0 0.0 8.7
Cs=137 21.220.5 21.627.0 8.7
QC-w=-27 Water Jun 1987 Gr. alpha 8.5¢1.9 10,124.0 8.7
Gr, beta 22,621.9 21.2¢5,0 8.7
QC-W-28 Water Jun 1987 Gr. alpha 8.7¢1,3 10,124,0 8.7
Gr. beta 12.225,2 9,423.0 8.7













Table A=3. In-house spiked samples (continued)
Concentration (pCi/L)
Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
n=3 Activity ls, n=34
QC-W-56 Water Oct 1989 Co=60 15.2¢0.9 17,415,0 8.7
Cs~134 22,1244 18.,948.,0 8,7
Cs=137 27.2¢1,2 22,948,0 8,7
QC-W=57 Water Oct 1989 He3 3334222 33792500 724
QC-W-58 Water Nov 1989 Sr-89 10,9¢1,4d 11,121,0d 8.7
Sr=90 10,421 ,04 10,321,0¢ 5.2
OC-W=59 Water Nov 1989 Sr-89 101,026,0d 104,1¢10,5¢ 17,5
Sr-90 98,023.03 95.0£10,0¢ 17,0
QC-wW=60 Water Dec 1989 Gr. alpha 10,821,1 10.624,0 8.7
Gr, beta 11.620,5 11.424,0 8.7
QC-MI=26 Milk Jan 1990 Cs~134 19.321.0 20.,818,0 8.7
Cs=137 25.,2¢) .2 22.8:28,0 8.7
« QC-MI-27 Milk Feb 1990 Sr=90 18.,021.6 18.825,0 5.8
QC-MI-28 Milk Mar 1990 [=131 63.822,2 62.,626.0 6.3
QC-MI-61  Water Apr 1990 Sr-89 17.925.5 23,128,7 8.7
Sr=90 19,422.5 23,.545,2 56
QC-MI1-29 Milk Apr 1990 [-131 90,729.2 82,528.5 10.4
Cs-134 18,321.0 19,725.0 8.7
Cs-137 20,3:1.0 18,2%5,0 8.7
QC-w-62 Water Apr 1990 Co~60 8,7:0.4 9,425.0 8.7
Cs=134 20,020.2 19,7£5.0 8.7
Cs=137 28.7:] .4 22.7%5,0 8.7
QC-W=63 Water Apr 1990 [-131 63.528.0 66.026,7 6.6
QC-wW=-64 Water Apr 1990 He3 19412130 1826 ,02£350.0 724
QC-W=-65 Water Jun 1990 Ra=-226 6.420,2 6.921.,0 1.0
QC-W=66 Water Jun 1990 U 6.2¢0,2 6.026.,0 6.0
A-26
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Table A=3, In<house spikec samples (continued)
Concentration (pCi/L)
Lab Sample Date TIML txpect ed
Code Type Collected Analysis Result Known Precision
ned Activity ls, ne38
QC=MI1=30 Milk Jul 1990 Sr-89 12.,820,4 18,4210,0 8,7
Sre90 18,221 .4 18,726,0 §.2
C"ls‘ ‘6 00'103 ‘9 .085.0 807
Cs=137 27.621,3 25,325,0 8.7
WC-wW-68 Water Jun 1990 Gr. alpha 9.820,3 10.626,0 8.7
Gr, beta 11,420,6 11.327,0 8.7
QC-M1=31 Milk Aug 1990 1+131 68,.82] .6 6].4212,3 10.4
QUeW=69 Water Sep 1990 Sr-89 17,741 .6 19.2#10,0 8.7
SP-QO 13.9*1.6 17c“1000 502
QC-M]«32 Milk Oct 1990 i=131 34 ,820,2 32.446,5 8.7
Cs=134 25.8¢],2 27.,3210,0 8.7
Cs=137 25,3220 22.,4210,0 8.7
QC=w=70 Water Oct 1990 Hed 2365259 22762455 605
QC=W=71 Water Oct 1990 1«131 55.920,9 61.,6¢10.4 10,4
AC=We73 Water Oct 1990 Co=60 18,322,7 16,825,0 8,7
C3'134 2803‘203 27.015.0 8.7
Cs-137 22.,7¢1.3 22 .,4125,0 8.7
QCeW=74 Water Dec 1990 Gr, alpha 21 ,42),0 26.,126,5 11,3
Gr, beta 25,9¢1.,0 22,325.6 9.7
8 n= 3 unless noted otherwise.
b ne2 unless noted otherwise.
€Cn= ] unless noted otherwise,
d Concentration in pCi/ml,
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Table A-4, In<house "blank" samples (con.inued)
ncentration i
cceptance
L&b Sample Date Results Criteria
Code Type Collected Analysis (4,66 o) (4,66 o)
SPS-6723 Milk Jan 1989 Sr-89 <0,6 <
Sr«90 1,920,858 <]
1«131 <0.2 <]
Cs=134 <4,3 <10
Cs=137 <4.4 <10
SPW-6877 Water Mar 1989 Sr-89 <0.4 <h
Sr«80 <0.6 <l
SPS-6963 Milk Apr 1989 1-131 <0,3 <]
Cs=134 <5.9 <10
Cs=137 6,2 <10
SPW-7561 Water Apr 1989 Hed <150 <300
SPW=7207 Water Jun 1989 Ra-226 <0,2 <1
Ra~228 <0,6 <]
SPS-7208 Milk Jun 1989 Sr«89 <0,6 <5
Sre90 2.120,58 <l
1-131 <0,3 <]
Cs=134 <6.4 <10
Cs=137 7.2 <10
SPW-7558 water Jur 1989 Gross alpha <0,2 <l
Gross beta <1.0 <4
SPS«7322 Milk Aug 1989 Sr-89 <1.4 <
[«131 0.2 <1
(s=134 <6.9 <10
C“"137 (802 <10
SPW-7559 Water Sep 1989 Sr«89 .0 <5
Sr«90 <0,7 <l
SPW-7560 Water Oct 1989 1-131 0,1 <]
SPW-7562 Water Oct 1989 He3 <140 <300
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ADDENDUM TO APPENDIX A

The following is an explanation of the reasons why certain samples were outside
the control limit specified by the Environmental Protection Agency for the
I"terlaboratory Comparison Program starting January 1987,

EPA
TIML Control
Result Limit
Lab Code Analysis (pCi/L)® (pCi/L)8 Explanation

STM=5604 Sr-89 57.024,3 60,3+77,7 Milk had high fat content which
Sr-90 32,021,0 32.4-37,6 made analyses difficult, Ad-
dition of errors to TIML result
would put values within EPA
control 1imits, EPA als» had
the same problem in analyzing
its own sample,

STw-511 Ra-228 8.121.4 4,6-8.0 TIML results ar2 usually within
EPA control 1imits., Analysis
of the next sanple was within
EPA control limits, No further
action is planned,

STW-5616 Cr-6l 80.3217.,5 61.3-78.7 Results in the past have been
within EPA control limits and
TIML will monitor the situation
in the future.

STF-524 K 1010,72168,6b 1123.5-1336.50 Error in transference of data.
Correct data was 1105233 mg/kg.
Results in the past have been
within the 1imits and TIML wil)
monitor the situation in the
future.

STw-532 1=131 9.022.0 6.2-8.8 Sample recounted after 12 days.
The average result was 8,8:1,7
§c1/L (within EPA contreol

fmits)., The sample was
recounted in order to check the
decay. Results in the past
have been within the limits and
TIML will continue to monitor
the situation in the future.

2 Reported in pCi/L unless otherwise noted.
b Concentrations are reported in mg/kg.
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ADDENDUM TO APPENDIX A (continued)

Explanation

EPA
TIML Control
Result Limit
Lab Code Analysis (pCi/L)® (pCi/L)®
STH°53‘ CO’GO 6303*1.3 ‘1 03'5807
sm.ss‘ Sf"90 51 00:200 54 08'65a2
STW-560 Pu=239 5.821.1 3.5-4,9
STw-568 Ra-228 2.621,0 2.7+4,5
STM=570 Sr89 26,0:10,0 30,3-47,7
Sr-80 45,7242 49.,8-60,2

High level of Co-60 was due to
contamination of beaker., Beaker
was discarded upon discovery of
contamination and sample was
recounted, Recount results
53,2¢3,6 and 50,922,4 pCi/L.

The cause of low result was due
to very high fat content in the
milk, It should be noted that
63% of all participants failed
this test. Also, the average
for all participants was
54,0 pCi/L before the Grubb
and 55.8 pCi/L after the Gruob.

The cause of high results is
not known it 1s suspected that
the standard was not properly
calibrated by supplier and f1s
under investigation, New
Pu=236 standard was obtained
and will be used for the next
test,

The cause of low results is not
known., Next EPA crosscheck
results were within the control
limits. No further action is
planned,

The cause of low results was
falsely high recovery due to
suspected Incomplete calcium
removal, Since EPA sample was
used up, internal spike was
prepared and analyzed. The
results were within control
1imits (See table A-3, sample
QC-M1-24), No further action
is planned.

& Reported in pCi/L unless otherwise noted.
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1.0.

2.0.

3.0.

Data Reporting Conventions

All activities except gross alpha and gross beta, are decay corrected
to collection time or the end of the collection period.

Single Measurements

Each single measurement is reported as follows:
3 W
where x = value of the measurement;

$ = 2 ﬁounf;ng uncertainty (corresponding to the 95% confidence
evel).

In cases where the activity is found to be below the lower 1imit of
detection L it is reported as

<L

where L = {s the lower 1imit of detection based on 4.660 uncertainty
for a background sample.

Duplicate Analyses

3.1, Individual results: xj t s
X2 t )

Reported result: Xt s

where x = (1/2) (x) + x3)

s = (1/2) Vsi + sg

3.2. Individual results: <L
<L2

Reported result: <A

where L = lower of L) and ()
3.3. Individual results: x ¢ s
<A
Reported result: xts ifx>L;

<L otherwise

8.2



4.0.

Computation of Averages and Standard Deviations

4.1

4.2

4.3

4.4

4.5.

Averages and standard deviations listed in the tahles are computed
from all of the individual measurements over the period averaged,
for example, an annual standard deviation would not be the average
of quartcrl{ standard deviations. The average T and standard

deviation(s) of a set of n numbers xy, x3, . . . x, are defined
as follows:

.1

K'Kzl

L > gx-xzz

nel

Values below the highest lower 1imit of detection are not included
fn the average.

[f all of the values in the averaging group are less than the
highest LLD, the highest LLD is reported.

If all but one of the values are less than the highest LLD, the
single value x and associated two sigma error is reported,

In rounding «ff, the following rules are followed:

4.5.1. If the figure following those to be retained is less tnan §,
the figure is dropped, and the retained figures are kept
unchanged. As an example, 11.443 is rounded off to 11.44,

4.5.2 [f the figure following those to be retained is greater than
5, the figure is dropped, and the last retained figure fis
raised by 1. As an example, 11.446 is rounded off to 11,45,

4.5.3. If the figure following those to be retained is 5, and if
there are no figures other than zeros bheyond the five, the
figure 5 1s dropped, and the last-place figure retained is
increased by one if it is an odd number or it is kept
unchanged 1f an even number. As an exampie, 11.435 is
rounded off to 11.44, while 11.425 is rounded off to 11.42.
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Table C<1. Maximum permissible concentrations o' radioectivity in air
and water above natural background in ui . 9stricted areas.?

Air water
Gross alpha 3 pCi/md Strontium-89 3,000 pCi/
Gross beta 100  pCt/md Strontium-90 300 pCi/)
lodine-131b 0.14 pCi/md Cesium«137 20,000 pCt/1
Barium-140 20,000 pCiN
lodine-13] 300 pCiN
Potassium-40C 3,000 pCiN
Gross alpha 30 pCiNY
aross beta 100 pCi /Y
Tritium 3x 1080 pCin

% Taken from Code of Federal Regulations Title 10, Part 20, Table 11 and appro-
priate footnotes. Concentrations may be averaged over a period not greater

3 than one year. 4
From 10 CFR 20 but adjusted by a factor of 700 to reduce the dose resulting

from the air-grass«cow-milk-child pathway,
© A natural radionuc)ide.

| C-2
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1.0 INTRORUCTION

This appendix to the Radiation Environmental Monitoring Program
Annual Report to the United States Nuclear Regulatory Commission
summarizes and interprets results of the special well, ground,
and surface water samples taken at the Prairie Island Nuclear
Generating Plant, Red Wing, Minnesota, during the period January
~ December, 1990, This supplenmental special sampling program was
establish in December of 1989 when tritium was detected in »
nearby residence well sample.

Tabulations of the special sampling program individual analyses
made during the year are included in this appendix. A summary
table of tritium analyses is also included in thie appendix.



2.0 SUMMARY

This special sanpling program was established following the
detection of tritium in a nearby residerce well water sample.
The program is described and the results for 1990 are summarized
and discussed,

Prozrnn findings show a low level of tritium in a nearby
residence well, some ground water seepage samples, and some
levels slightly above the LLD in a few other well water samples.
None of the samples exceeded any limits and did not qualify as
non-routine sample results. However because of the ability to
detect tritium at levels above the control locations the
discharge canal system was modified to help preclude any further
introduction of tritium into the ground water system,



3.1

3.2

3.3

3.0 Special Txitium Sampling Frogram

Exogram Design and Data Interpretation

The purpose of this sampling program was to assess the
impact of the tritium leaching inteo the environment (ground
water system) from the discharge canal. For this purpose
special water samples are collected and analyzed for
radicactive content. After it was determined by collection
and analyses that tritium was the only isotope that we would
see at this level of leaching the gamma isotopic analyses of
special water samples was suspended.

Erogram Description

The campling and analysis schedule ror the special water
sam ling groqrm is summarized in Table 4,1 and briefly
reviewe elow, Table 4.2 defires the additional sample
locations and codes for the special water sampling program,
dome samples were not coded due to there one time sampling
or they were not offsite samples.

fpecial well and ground water is collected monthly at eix
locations, one control sample from the PINGP Biology Station
(P«30), two from the nearest residences deep and shallow
wells (P~24d and P-24s8, Suter Residence), two ground water
seepage from near Birch lLake (P-31 and P-32), and well water
from the PI Training Center(P-26). Quarterly well water is
collected from three other nearby residences (P-27, Nauer
Residence; P-28, Perkins Residence; P-2% Childs Residence).
Additional non routine sampies were collected on a non
froquent basis or a one time basis as can be seen in the
complete data table Table 4.4.

Excgram Execution

The special water sampling was executed as described in the
preceding section with the following exception:

1. No water sample was available during the months of
March, May, June, and October from the Birch Lake
iocations (P-31 and P+3?) due to high water levels
in the lake. The ground seepiya sumple locations
were under water.









Table D~4.2 Sampiing locations, for special well, ground, and
surface water samples, Prairie Island Nuclear
Generating Plant, 1990.

D.stance and

Type of Direction from
Code el Collection Site sampleb Site Stack

P-24d Suter Residence, deep 0.6 m. @ 158°/85E

well
P~24s Suter Residence, WW 0.6 mi @ 158°/S3E

shallow well
P=26 PINGP Training Center WW 0.4 mi @ 258°'/Wsw
P=27 Nauer Residence WW 0.9 mi € 154°*/8SE
p-28 Perkins Residence WW 1.0 mi @ 152°/88E
p-29 Childs Residence WW 1.2 mi @ 149°'/SSE
P=30 c PINGP Biology Station Wi 0.2 mi @ 32*/NNE
p-31 Birch Lake Seepage § 1 GW 0.8 mi @ 169°/8SE
p=32 Birch Lake Seepage ¢ 2 GW 0.7 mi @ 179*/8

& wev denotes control location. All other locations are
indicators.
P gample codes:

AP = Airborne particulate Wos Well water

Al » Afrborne ‘odine Bs = Bottom (river) sediments

Mo MLk §§ » Shoreline Seciments

VE = Vegetation/vegetables B0 = Bottom organisms (periphyton or

macroinvertebrates)
OW = Drinking water Fw Figh
RW = River water oM = Ground water
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TABLE §-4.4.9 Radiological Environmental Monitoring Program, Complete Data Tables.
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FIGURE S.1-1
SITE BOUNDARY TLD LOCATIONS
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FIGURE S.1-3
RADIOLOGICAL ENVIRONMENTAL SAMPLE
QUTSIDE 10 - MILE RADIUS

PRESCOTT, WISCONSIN

MONITORING LEGEMND
CULTIVATED CROP SAMPLING POINT

VATER & MILK SAPLING PQINTS
AIVER SEDIMENT,FISH AN PERIPHYTON QR INVEATESRATES

NSP, TLD POINTS

HOoOpO

NE2, AIR MONITORING POINTS

Revy .,

Page 63

-




2-

AP

—
- M'
E -
4
{ Etd
2 &
- v
: —
< :/
- \
(8
\ ,xmw
\!
3
A
al )
v




( fa “ |
- Moaer o Nt-S30P
Ry tuemdbabifiok ~NLSHO?
{, L. Brawmer F BEs
|, Brown MNEE
Campbell, Jr. '
Campe
Cherny
Cintuls
Colaccino
Dempsey
Farmer
Gy itespre
huC}'
Grimes
“of s
Grubelich
Hammer
lgne
Jacobson
JOnNes
Kadamb?
Kiesse |
Kond 1
L1 ke
Lraw 7 D
e LA AT
McLellan U4
Mitiman NESZTTB
Minners IR | | - At it o
Miragiia 12 Gio=
Norbersy e
Mooy MNBB 3767
Page NLS30¢
Partiow . -
Potapovs {
Slossen, VEDD
Reehardson 114
Rusenthel BB 9™ ¢
Koss
Kirdb }
Rothberyg
Russel )
. G, Scarbroug!
S L L
‘l\'"'“i"‘;’,“+€{t'3\
e P € bed
'b‘”\p a

AR

nt

amer




