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PREFACE

The staff of Teledyne Isotopes Midwest Laboratory was responsible for the acquisition of the
data presented in this report. Samples were collected by members of the staff of the
Monticello Nuclear Generating Plant, Northern States Power Company. The report was
pretﬁared by L.G. Huebner, Manager, Teledyne Isotopes Midwest Laboratory. He was assisted
in the report preparation by other staff members of this laboratory.
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1.0 INTRODUCTION

This report summarizes and interprets results of the Radiation Fnvironmental Monitoring
Program (REMP) conducted by Teledyne Isotopes Midwest Laboratory at the Monticello
Nuclear Generating Plant, Monticello, Minnesota, during the period January - December, 1995.
This Program monitors the levels of radioactivity in the air, terrestrial, and aquatic
environments in order to assess the impact of the Plant on its surroundings.

Tabulation 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,
1996a) available at Northern States Power Company, Monticello Nuclear Generating Plant,
Radiological Services Department.

Monticello Nuclear Generating Plant is a 545 MWe boiling water reactor located on the
Mississippi River in Wright County, Minnesota, and operated by Northern States Power
Company. Initial criticality was achieved on 10 December 1970. Full power was achieved on 5
March 1971 and commercial operation began on 30 June 1971.



2.0 SUMMARY

The Radiation Environmental Monitoring Program (REMP) required by the U.S. Nuclear
Regulatory Commission (NRC) Technical Specifications for the Monticello Nuclear Generating
Plant is described. Results for 1995 are summarized and discussed.

Program findings show background levels of radioactivity in the environmental samples
collecte” in the vicinity of the Monticello Nuclear Generating Plant.

No effect on the environment due to the operation of the Monticello Generating Plant is
indicated.



3.1

The purpose of the Radiation Environments! Monitoring Program (REMP) at the
Monticello Nuclear Generating Plant is to .ssess the impact of the Plant on its
environment. For this purpose, samples are collected from the air, terrestrial, and
aquatic ervironments and analyzed for radioactive content. In addition, ambient
gamma =.diation icvels are monitored by thermoluminescent dosimeters (TLD's).

Sources of environment.l 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) Industrial and medical radioactive waste; and
(5) 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 is the design of the monitoring
program at the Monticello Plant which is 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 if the radiation level at an indicator location was significantly 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 interpretive technique involves analyses for specific radionuclides present
in environmental samples collected from the Plant site. The Plant’s monitoring program
includes analyses for tritium and iodine-131. Most samples are also analyzed for
gamma-emitting isotopes with results for the following groups quantified: zirconium-95,
cesium-137, cerium-144, beryllium-7, and potassium-40. The first three gamma-emitting
isotopes were selected as radiolog\ical impact indicators because of the different
characteristic proportions in which they appear in the fission product mix produced by
a nuclear reactor and that produced by a nuclear detonation. Each of the three isotopes
is produced in 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 zirconium-95, cerium-144,
and cesium-137 to the activity of the resulting debris are in the approximate ratio
4:1:0.03 (Eisenbud, 1963). Beryllium-7 is of cosmogenic origin and potassium-40 is a
naturally-occurring isotope. They were chosen as calibration monitors and should not be
considered as radiological impact indicators.

The other group quantified consists of niobium-95, ruthenium-103 and -106, cesium-134,
barium-lanthanum-140, and cerium-141. These isotopes are released in small quantities
by nuclear power plants, but to date their major source of injection into the general



3.2

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 quantities by nuclear
detonations.

Other means of distinguishing sources of environmental radiation are employed in
interpreting the data. Current radiation levels are 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.

P B

The sampling and analysis schedule for the Radiation Environmental Monitoring
Program (REMP) at the Monticello Plant is summarized in Table 5.1 and briefly
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 (Monticello
Generating Plant REMP Surveillances, Current Revision). Maps of sampling locations
are included in Appendix D.

To monitor the air environment, airborne particulates are collected on membrane filters
by continuous pumping at five locations. Also, airborne iodine is 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 iodine-131. Quarterly composites of particulate filters from each
location are gamma-scanned on a HP Ge or Ge(Li) detector. One of the five locations is
a control (M-1), and four are indicators (M-2, M-3, M-4, M-5). One of the indicators is
located in the geographical sector expected to be most susceptible to any atmospheric
emissions from the Plant (highest D/Q sector).

As a “Lessons Learned” commitment, ambient gamma radiation is monitored at thirty-
seven (37) locations, using CaSO4:Dy dosimeter with four sensitive areas at each
location: fourteen (14) in an inner ring in the general area of the site boundary, sixteen
(16) in the outer ring within 4-5 mile radius, six (6) at special interest locations and one
control location, 11.1 miles distant from the plant. They are replaced and measured
quarterly. Also, a complete emergency set of TLD's 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 three farms (two indicator and one control).
There are currently only two milk producers within the indicator area. The milk is
collected biweekly during the growing season (May - October), because the milk animals
may be on pasture. All samples are analyzed for iodine-131 and gamma-emitting
isotopes.

Leafy green vegetables (cabbage) are collected annually from the highest D/Q garden
and a control location and analyzed for iodine-131. Corn and potatoes are collected
annually only if the field is irrigated by water in which radioactive effluent has been
discharged. Analysis is for gamma-emitting isotopes.




Program Description (continued)

The terrestrial environment is also monitored by collection of well water from four
locations on a quarterly basis. All samples are analyzed for tritium and gamma-emitting
1sotopes.

River water is collected weekly at two locations, one upstream of the plant and one
downstream. Monthly composites are analyzed for gamma-emitting isotopes.
Quarterly composites are analyzed for tritium.

Drinking water is collected weekly from the City of Minneapolis water supply, which is
taken from the Mississippi River downstream of the Plant. Monthly composites are
analyzed for gross beta, iodine-131, and gamma-emitting isotopes Quarterly
composites are analyzed for tritium.

The aquatic environment is also monitored by semi-annual upstream and downstream
collections of fish, invertebrates, and bottom sediments. Shoreline sediment is collected
semi-annually from one location. All samples are analyzed for gamma-emitting
iIsotopes.

Program Execution

The Program was executed as described in the preceding section with the tollowing
exceptions:
(1) No upstream river water sample (M-8) was collected during the
months of January and February, 1995 due to unsafe ice
conditions on the river.

There was no TLD data for location M-04B for the third quarter
of 1995. The TLD was lost in the field.

Deviations from the program are summarized in Table 5.3.

Laboratory Procedures

The iodine-131 analyses in milk and drinking water were made using a sensitive
radiochemicai procedure which involves separation of the iodine using an ion-exchange
method and solvent extraction and subsequent beta counting.

All gamma-spectroscopic analyses were performed with an HPGe or Ge(Li) detector.
Levels of iodine-131 in cabbage and natural vegetation were determined by HPGe or
Ge(Li) spectrometry. The concentrations of airborne iodine-131 in charcoal samples
were measured by HPGe or Ge(Li) spectrometry.
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3.6

Laboratory Procedures (continued)
Tritium was determined by a liquid scintillation technique.

Analytical procedures used by the Teledyne Isotopes Midwest Laboratory are on file
and are available for inspection. Procedures are based on those prescribed by the
National Center for Radiological Health of the U.S. Public Health Service (U.S. 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 Isotopes Midwest Laboratory has a comprehensive quality control/quality
assurance program designed tc assure K\e reliability of data obtained. Details of TIML's
QA Program are presented elsewhere (Teledyne Isotopes Midwest Laboratory, 1992).
The TIML QA Program includes participation in Interlaboratory Comparison
(crosscheck) Programs. Results obtained in crosscheck programs are presented in
Appendix A.

P Modifications

The control ground water sample and control milk sample location (M-10) was moved
approximately one mile NNW due to the farmer at the previous location going out of the
ilking business.

Land Use Census

In accordance with the Technical Specifications 4.16 Paragraph B1, a land use census
shall be conducted and shall 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 meteorological sectors within a distance of 5 miles. The

census shall also identify the locations of all milk animals and all 500 ft2 or greater
gardens producing broad leaf vegetation in each of the meteorological sectors within a
distance of three miles. This census shall be conducted at least once per year between
the dates of May 1 and October 31. New locations shall be added to the radiation
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. The
1995 land use census was conducted between July 26 and August 08, 1995. No changes
to the highest D/Q garden, residence or dairy locations from the 1994 census were
identified. The highest D/Q locations remained; Resident (0.6 mi./SW), Garden (0.7

mi./SSW), and Dairy (3.7 mi./WNW). Detailed land use census data are specified | n

Land Use Census and Critical Receptor Report, August 23, 1995, Monticello Nuclear
Generating Plant, Radiological Services Department).



4.0 RESULTS AND DISCUSSION

All of the scheduled collections and analyses were made except those listed in Table 5.3.

All results are summarized in Table 5.4 in a format recommended by the Nuclear Regulatory
Commission in Regulatory Guide 4.8. For each type of analysis of each sampled medium, this
table lists the mean and range for all indicator local »ns and for all control locations. The
locations with the highest mean and range are also shown.

4.1

4.2

: heric Nuclear D . | Nuclear Accid

There were no reported atmospheric nuclear tests in 1995. The last reported test was
conducted by the People’s Republic of China on October 16, 1980. The reported yield
was in the 200 kiloton to 1 megaton range.

There were no reported accidents at nuclear facilities in 1995.
Summary of Preoperational Data

The following constitutes a summary of preoperational studies conducted at the
Monticello Nuclear Generating Plant during the years 1968 to 1970, to determine
background levels expected in the environment, and provided, where applicable, as a
means for comparison with present day leveis. Strict comparisons, however, are difficult

ic make, since background levels of radiation were much higher in these years due to
radioactive fallout from the atmosphere. Gross beta measurements in fallout averaged

20,600 pCi/m? in 1969 and 12,000 pCi/m2 in 1970. These levels are reflected
throughout the various media tested.

In the air environment, ambient gamma radiation (TLDs) averaged 9.1 mR/4 weeks
during preoperational studies (1970). Gross beta in air particulates in 1969 and 1970

averaged 0.20 pCi/m3. Present day levels have stabilized at around 0.025 pCi/m3,
Airborne radioiodine remained below detection levels.

In the terrestrial environment of 1968 to 1970, milk, agricultural crops, and soil were
monitored. In milk samples, low levels of Cs-137 and Sr-90 were detected. Cs-137
levels averaged 16.7 pCi/L. Soybean crop measurements in 1969 averaged 35.5 pCi/g
for gross beta and 0.3 pCi/g for Cs-137. Gross beta measured in soil averaged 51.7
pCi/g . Present day measurements for cesium-137 are below detection levels in milk and
agricultural crops.

The aqueous environment was monitored by testing of river water, bottom sediments,
fish, aquatic vegetation, and periphyton. Specific location comparison of drinking, river,
and well water concentrations for tritium and gross beta are not possible. However,
tritium background levels, measured at seven separate locations from 1968 to 1970,
averaged 970 pCi/L. Present day environmental samples measure below detection
levels. Values for gross beta, measured from 1968 to 1970, averaged 9.8 pCi/L in
upstream and downstream Mississippi River water, 4.4 pi/L for well waters, and 18.6
pCi/L for lake waters. Gamma emitters were below t « io: 2r limit of detection (LLD).
In bottom sediments, gross bet”, background levels in 1 " v averaged 49.8 pCi/g for both
upstream and downstream samples. Cs-137 activity averaged 0.10 pCi/g for both
upstream and dowuwsweam samples. The lower levels of Cs-137 occasionally observed
today can still be attributed to residual activity from a' mospkeric fallout.
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Gross beta levels in fish flesh averaged 5.3 pCi/g in 1968 and 1969. Cs-137, measured
in 1969 and 1970, averaged 0.044 pCi/g. Gross beta background levels, in 1970, for
aquatic vegetation, algae, and periphyton samples measured 86.7 pCi/g, 76.5 pCi/g,
and 28.1 pCi/g respectively.

4.3 Program Findings

Results obtained show background levels of radioactivity in the environmental samples
collected in the vicinity of the Monticello Nuclear Generating Plant in 1995.

s mubient Radiation (TLD's

Ambient radiation was measured in the general area of site boundary, at outer ring 4 - 5
mi. distant from the Plant, at special interest areas and at one control location. The
means were similar for both inner and outer rings (14.4 and 13.6 mR/91 days,
respectively). The mean for special locations was 13.9 m1%/91 days. The mean for the
control location was 12.7 mR));lcl days. The differences are not statistically significant.
The dose rates measured at the inner and outer ring locations and the control location
were similar to those observed in 1984 (13.6 and 13.4 mR/71 days, respectively); in
1985 (12.7 and 12.4 mR/91 days, respectively); in 1986 (14.2 and 12.8 mR/91 days,
respectively); in 1987 (15.4 and 14.2 mR/91 days, respectively) in 1988 (14.7 and 13.0
mR/91 days, respectively); in 1989 (15.2 and 14.1 mR/91 days, respectively); in 1990
(16.2 and 15.2 mR/91 days, respectively); in 1991 (15.5 and 15.9 mR/91 days,
respectively); in 1992 (15.1 and 14.4 mR/91 days ); in 1993 (15.8 and 15.3 mR/91
days, respectively) and in 1994 (14.3 and 13.2 mR/91 days, respectively). No plant
effect on ambient gamma radiation was indicated (Figure 5-1).

Airh Particul

The average annual gross beta concentration in airborne particulates was almost

identical at indicator and control locations (0.024 and 0.025 pCi/m3, respectively) and
were similar to levels observed in 1984 (0.025 . €.02% pCi/m3, respectively), 1985
(0.025 and 0.024 pCi/m3, respectively), 1986 (' pCi/m3), 1987 (0.026 pCi/m3), in
1988 (0.030 pCi/m3), in 1989 (0.027 and 0.025 p+w1/m3, respectively), in 1990 (£.022
pCi/m3), in 1991 (0.024 pCi/m3), in 1992 (0.023 pCi/m3), 1993 (0.024 and 0.023
pCi/m3, respectively) and in 1994 (0.023 ana 0.024 pCi/m3, respectively) . The data
for 1986 does not include the results from May 19 to June 9, 1986, which were influenced
by the accident at Chernobyl. (Figure 5-2).

A spring peak in beta activity had been observed almost annually for many years
(Wilson et al., 1969). It had been attributed to zallout 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 through 1995. In 1986, the spring peak could not be identified
because it was overshadowed by the releases of radioactivity from Chernobyl. The
highest averages for gross beta were for the months of January and December, and the
first and fourth quarters, as in 1984 through 1995 (exclusive of the period between May
19, 1986 and June 9, 1986).

Two pieces of evidence indicate conclusively that the elevated «ctivity observed during
the first and fourth quarters was not attributable to the Plant operation. In the first
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place, elevated activity of similar size occurred simultaneously at both indicator and
control locations. Secondly, an identical pattern was observed at the Prairie Island
Nuclear Generating Plant, about 100 miles distant from the Monticello Nuclear
Gerrating Plant (Northern States Power Company, 1996b).

Gamma spectroscopic analysis of quarterly composites of air particulate filters yielded
similar results for indicator and control locations. Beryllium-7, which is produced
continuously in the upper atmosphere by cosmic radiation (Arnold and Al-Salih, 1955)
was detected in all samples, with an average of 0.084 pCi/m3 at both indicator and

ﬁ?:ltrol locations. All other gamma-emitting isotopes were below their respective LLD
imits.

Aid lodi

Weekly levels of airborne iodine-131 were below the lower limit of detection (LLD) of

0.07 pCi/m?3 in all samples with one exception (location M-5 for the week ending June

13, 1995). The LLD could not be reached due to an extremely low volume (1 m3)
caused by sampler pump failure.

Milk
lodine-131 results were below the detection limit of 1.0 pCi/L in all samples.

Cesium-137 results were below the LLD level of 15 pCi/L in all samples.

No other gamma-emitting isotopes except naturally-occurrinf potassium-40, were
detected in any of the milk samples. This is consistent with the finding of the National
Center for Radiological Health that most radiocontaminants in feed do not find their
way into milk due to the selective metabolism of the cow. The common exceptions are
radioisotopes of potassium, cesium, strontium, barium, and iodine (National Center for
Radiological Health, 1968).

In summary, the milk data for 1995 show no radiological effects of the plant operation.
River W .« Drinkine W

Tritium was below the LLD of 330 pCi/L in all samples. Gross beta in Minneapolis
drinking water averaged 2.3 pCi/L and was less than or similar to average levels
observed in 1977 (3.4 pCi/L), in 1978 (3.8 pCi/L), in 1979 (3.4 pCi/L), in 1980 (3.2
pCi/L), in 1981 (3.5 pCi/L), in 1982 (2.9 pCi/L), in 1983 (3.3 pCi/L), in 1984 (2.8
pCi/L), in 1985 (2.8 pCi/L), in 1986 (2.5 pCi/L), in 1987 (2.4 pCi/L), in 1988 (2.7
pCi/L), in 1989 (2.6 pCi/L), in 1990 (2.2 pci/L), in 1991 (2.9 pCi/L), in 1992 (2.1
pCi/L), in 1993 (2.6 pCi/L) and in 1994 (2.0 pCi/L). Comparisons with gross beta
data reported by EPA for Minneapolis drinking water sample collected in 1975, 1976,
1977, and 1978 indicates that concentrations of these nuclides are remaining fairly
constant and are in the range of drinking water levels i uther parts of the country (U.S.
Environmental Protection Agency, 1975, 1976, 1977, 1978). Camma-emitting isotopes
were below detection limits in all surface water samples. There was no indication of a
plant effect.



Well Water
The tritium level was below the LLD level of 330 pCi/L in all samples. All gamma
isotopic results were below detection limits. There was no indication of a plant effect.

Crops

Two (2) samples of cabbage were collected in September and analyzed for iodine-131.
The I-131 level was below 0.028 pCi/g wet weight in both samples. There was no
indication of a plant effect. There were no liquid releases to the Mississippi River in

1995; therefore, no cor . potato samples were collected for analysis from irrigated
fields.

Eish

Fish samples were collected in April and October. Flesh was separated from the bones
and gamma-s-anned. Potassium-40, the naturally-occurring isotope, was found to be
similar in upstream and downstream samples (2.81 and 2.79 pCi/g wet weight,
respectively). All gamma-emitting isotopes were below their respective LLD levels.
There was no indication of 2 plant effect.

Invertebrates

Two samples were collected in April and two in October. The samples were analyzed
for gamma-emitting isotopes. All isotopes were below detection limits. There was no
indication of a plant effect.

B | Shoreline Sedi

Bottom and shoreline sediment collections were made in April and October and
analyzed for gamma-emitting isotopes. Cesium-137 was detected in one upstream and
two downstream bottom sediment samples, averaging 0.08 pCi/g dry weight, and in
two shoreline sediment samples, averaging 0.26 pCi/g dry weight, indicating the
influence of fallout deposition. Similar levels of activities and distribution were
observed in 1978-1994. The only other gamma-emitting isotope detected was naturally-
occur~ng potassium-40. There was no indication of a plant effect.

10
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Table 5.1. Sample collection and analysis program, Monticello Nuclear Generating Plant, 1995.

‘ Locations Collection Analysis
Medium No. Codes (and Type)® Frequency? Type€
Ambient Radiation (TLD's) 37 M-01A - M-14A C/Q Ambient gamma
M-01B - M-16B
M-01S - M-06S
M-01C
Airborne particulates 5 M-1(C), M-2, M-3, C/W GB, GS (QC of each
M-4, M-5 location)
Airborne lodine 5 M-1(C), M-2, M-3, C/W 1-131
M-4, M-5
Milk 3 M-10 (C), M-24, G/md 1-131, GS
M-28
River water 2 M-8(C), M-9 G/W GS(MCQ), H-3(QC)
Drinking water 1 M-14 G/W GB(MCQC), I-131(MC)
GS(MC), H-3(QC)
Well Water 4 M-10(C), M-11, G/Q H-3, GS
M-12, M-13
Edible cultivated crops - 2 M-10(C), M-27 G/A 1-131
Cabbage
Edible cultivated crops - Corn® 1 M-19 G/A GS
Edible cultivated crops - 1 M-21 G/A GS
Potatoes®
Fish (one species, edible portion) 2 M-8(C), M-9 G/SA GS
Algae or Aquatic Insects 2 M-8(C), M9 G/SA GS
Bottom Sediment 2 M-8(C), M9 G/SA GS
Shoreline Sediment 1 M-15 G/SA GS

m’m& beta, GS = gamma
= monthly composite,

s trouop{
QEe: quarterly

4 Location codes are defined in Table 5.2. Control stations are indicated by (C). All other stations are indicators.

Collection type is coded as follows: C/ = continuous, G/ = grab. Collection frequency is coded as follows: W=
weekly, M = monthly, Q = quarterly, SA = semiannually, A = annually.

€ Analysis type is coded as follows: GB
Analysis frequency is coded as follows:

Milk is collected biweekly during the grazing season (May - October) if milk animals are on pasture.

H-3 = tritium, 1-131 = iodine 131.
composite.

€ Collected only if the field is irrigated by water in which liquid radioactive effluent has been discharged.
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Table 5.2. Sampling locations, Monticello Nuclear Generating Plant, 1995,

Distance and

Type of Direction from
Code Type?  Collection Site Sampleb Site Stack
M-1 C Air Station M-1 AP, Al 11.1 mi @ 306°/NW
M-2 Air Station M-2 AP, Al 0.8 mi @ 140°/SE
M-3 Air Station M-3 AP, Al 0.6 mi @ 104°/ESE
M-4 Air Station M-4 AP, Al 0.9 mi @ 150°/SSE
M-5 Air Station M-5 AP, Al 2.7 mi @ 136°/SE
M-8 Upstream of Plant RW, BS, BO, F 0.2 mi @ 285°/WNW
M-9 Downstream of Plant RW, BS, BO, F 0.2 mi @ 62°/ENE
M-10 Goenner Farm M, WW,VE 12.5 mi @ 323°/NW
M-11 City of Monticello wWw 3.2 mi @ 128°/SE
M-12 Plant Well #1 Ww 0.2 mi @ 267°/W
M-13 Ernst Residence wWw 0.6 mi @ 202°/SSW
M-14 City of Minneapolis DW 36.0 mi @ 128°/SE
M-15 Montissippi Park SS 1.6 m1 @ 117°/ESE
M-19 River Irrigated Corn Field®©
M-21 River Irrigated Potato Field¢
M-24 Weinand Farm M 4.8 mi @ 180°/S
M-27 Wise Residence - VE 0.7 mi @ 208° /SSW

Highest D/Q garden
M-28 Hoglund Farm 3.7 mi @ 300°/WNW
Highest D/Q dairy

M-01A North Boundary Road TLD 0.7 mi @ 353°/N
M-02A North Boundary Road TLD 0.8 mi @ 23°/NNE
M-03A North Boundary Road TLD 1.1 mi @ 43°/NE
M-04A Biology Station Road TLD 0.7 mi @ 92°/E
M-05A Biology Station Road TLD 0.6 mi @ 112°/ESE
M-06A Biology Station Road TLD 0.6 mi @ 133°/SE
M-07A County Road 75 TLD 0.5 mi @ 158°/SSE
M-08A County Road 75 TLD 0.5 mi @ 183°/S
M-09A County Road 75 TLD 0.4 mi @ 203°/SSW
M-10A County Road 75 TLD 0.3 mi @ 225°/SW
M-11A County Road 75 TLD 0.4 mi @ 250°/WSW
M-12A County Road 75 TLD 0.7 mi @ 273° /W
M-13A North Boundary koad TLD 1.1 mi @ 317°/NW
M-14A North Boundary Road TLD 0.8 mi @ 338°/NNW
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Table 5.2. Sampling locations, Monticello Nuclear Generating Plant, 1995 (continued).

Distance and
Type of Direction from
Code Type?  Collection Site Sampleb Site Stack
Appmmmlx.imimles.

M-01B Sherco #1 Air Station TLD 46 mi @02°/N
M-02B County Road 11 TLD 44 mi @ 17°/NNE
M-03B Intersection of County Roads TLD 4.5 mi @ 49°/NE

73 & 81
M-04B 196th St.-Siren Pole TLD 4.2 mi @ 67°/ENE
M-05B City of Big Lake TLD 44 mi @87°/E
M-06B County Road #14 and 196th St. TLD 43 mi @ 116°/ESE
M-07B Monte Industrial Drive TLD 44 mi @ 135°/SE
M-08B Intersection of Hwy. 25 TLD 4.6 mi @ 162°/SSE

and Davidson Ave.
M-09B Norbert Weinand Farm TLD 4.7 mi @ 180°/S
M-10B Acadia Ave. LD 4.4 mi @ 206°/SSW
M-11B Clifford Vanlith Farm TLD 4.2 mi @ 225°/SW
M-12B Lake Maria State Park TLD 4.4 mi @ 253°/WSW
M-13B Bridgewater Station TLD 41 mi @271°/W
M-14B Richard K. Anderson Residence TLD 45 mi @ 228°/WNW
M-15B Red Oak Wildbird Farm TLD 4.5 mi @ 308°/NW
M-16B Sand Plain Research Farm TLD 4.3 mi @ 338°/NNW
M-01S Osowski’s Orchard TLD 0.7 mi @ 230°/SW
M-02S Edgar Klucas Residence TLD 0.7 mi @ 142°/SE
M-03S Big Oaks Park TLD 1.3 mi @ 89°/E
M-04S Pinewood School TLD 2.3 mi @ 132°/SE
M-05S Rivercrest Christian Academy  TLD 2.6 mi @ 112°/ESE
M-06S Monticello Public Works Bldg.  TLD 2.7 mi @ 136°/SE
M-01C C Kirchenbauer Farm TLD 11.5 mi @ 323°/NW

a “C” denotes control location. All other locations are indicators.
b Sample Codes:

AP = Airborne particulates
Al = Airborne lodine

M = Milk

VE = Vegetation/vegetables
DW = Drinking water

RW = River water

TLD= Thermoluminescent Dosimeter

WW = Well water

BS = Bottom (river) sediments

SS = Shoreline Sediments

BO = Bottom eorganisms (periphyton or
macroinvertebrates)

F = Fish

€ Collected only if the field is irrigated by water in which liquid radioactive effluent has been
discharged.
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Table 5.3. Missed collections and analyses for 1995 at the Monticello Nuclear Generating Plant.
All required samples were collected and analyzed as scheduled except the following:
Collection | Reason for not Plans for Preventing
Sample| Analysis Location| Date or |conducting REMP Recurrence
Period as required
River | Gamma, M-8 | Jan., 1995 Unsafe ice Collect sample at intake
Wazer H-3 conditions when ice conditions prevent
use of normal sample point.
River | Gamma, M-8 | Feb. ,1995 Unsafe ice Collect sample at intake
Water H-3 conditions when ice conditions prevent
use of normal sample point.
R
TLD | Gamma | M-04B | 3rd Qtr., TLD lost in the Second occurrence of
1995 field. vandalism at this location.
TLD relocated across road
at less obvious location.
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Figure 5-1. Offsite Ambient Radiation (TLDs); average of inner and outer ring indicator
locations versus control location.
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Figure 5-2. Airborne Particulates: analysis for gross beta, average mean of all indicator
locations versus control location.
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