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I. Executive Summary
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his Annual Radiological Environmental Monitoring Report is a detailed report on the
Radiological Environmental Monitoring Program (REMP) conducted at Detroit Edison's

Fermi 2 nuclear power plant from January 1 through December 31, 1994

During 1994, Fermi 2 was nor-operational. On December 25, 1993, the reactor
automatcally shut down following a turbine-generator failure. The turbine suffered
mechanical damage, the exciter and generator incurred mechanical and fire damage. and
the condenser had some internal damage. The fire was contained in the turbine building,
and there was no release of radioactive contaminants during the event. The reactor and

its” associated components were not damaged during this event

Major repairs to the turbine-generator have been completed. However, Fermi 2 will
operate without the large seventh and eighth stage low pressure turbine blades, which is
expected to reduce the power output to a range of about 800 to 900 megawatts. During
the lower output period, new turbine shafts and blades will be manufactured for the
plant’s three low-pressure turbines. These major components will be installed during the

next refueling outage in 1996

In 1994, with extensive oversight by the Nuclear Regulator Commission (NRC), there
were 3 hiqui- releases from the Condensate Storage Tank resulting from the turbine
generator incident. Since the excess water from the turbine-generator incident submerged
the normal ligund release processing and monitoring equipment, the normal release
pathway was not available. Also, disposal of this large volume of water was more
ethiciently accomplished by larger (~500,000 gallons) Condensate Storage Tank batches
than by smaller (~20,000 gallons) batches from tanks in the Radwaste Building basement
I'he three Condensate Storage Tank batches were thoroughly demineralized and filtered
using portable equipment in order to ensure the activity released to the environment was
As Low As Reasonably Achievable (ALARA). The Condensate Storage Tank release
pathway and associated monitoring equipment were designed to be as similar as possible
to the normal release configuration. A new radiation monitor was purchased and installed

in the d n\‘.'.ks.'._'&' patl l'he entire discharge ;\H.‘

1 was hard-piped, and the release was
= A

routed to the circulating water decant line and monitored by the circulating water decant

line radiation monitor, as with a normal release

I'he three Lguid releases contained 2.4E40 curies of trittum and 1.1E-2 curies of other

radioactive material. While the amount of tritium released is more than from previous

years, this 1s simply because a larger volume of water was released. The tritium

concentration in plant water 1s essentially constant, and it cannot be removed. However
the dose impact of tritium is relatively low. Due to the demineralization process, the
amount of other radioactive material is fairly low compared with previous years, despite
the large volume released. After the initial three liquid releases, Fermi 2 remained a zero
lischarge plant for 1994. During 1994, no environmental samples detected activity that

was associated with the three liquid releases
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The calculated 1994 liquid effluent radiation dose to the maximally exposed individual
due to 1-131, 1-133, tritium, and particulates with half lives greater than 8 days, was 0.064
mrem to the total body and 0.085 mrem to the maximally exposed organ. (These values
are 2.2% and 0.85% of federal limits, respectively.)

In 1994 , the amount of radioiodines and particulate radionuclides with half lives greater
than 8 days in gaseous releases was 0.00027 curies. The amount of noble gases released
in 1994 was 0.49 cunies. Dose to the maximally exposed organ of the maximally exposed
individual due to I-131, I-133, tritium, and particulates with half lives greater than 8 days,
was 0.0028 mrem  This dose 1s 0.019% of the federal limit. These quantities are
considerably less than those seen in previous years due to the fact that the plant did not
operate above low power levels in 1994,

Samples coliected as part of the REMP program are analyzed by Teledyne/Brown
Engineering Environmental Servives. Radioactivity measurements for these samples are
reported in terms of sample concentration. Standard units of measure for reporting
radioactivity are the Curie (Ci) for the amount of activity, and the Roentgen (R) for the
amount of radiation exposure in free air. The unit of radioactivity used in this report is
the picocurie (pCi). A picocurie is one-one trillionth of a cunie. The unit of direct
radiation used in this report 1s milliroentgen (mR). A milliroentgen is one-one
thousandth of a roentgen. All radioactivity measurements for samples found to contain
radioactivity are reported with the 2 sigma counting error. This means that, at a 95%
confidence level, the true concentration of the sample lies somewhere between the
measured concentration and plus or minus the counting error.

The Radiological Environmental Monitoring Program is divided into four major parts.
These four parts are direct radiation monitoring, atmospheric monitcring, terrestrial
monitoring, and aquatic monitoring. In 1994, more than 900 environmental samples were
collected and approximately 1200 laboratory analyses were performed for the REMP.
The results showed that environmental radioactivity levels have not increased from
background radioactivity levels detected prior to the operation of Fermi 2.

Direct radiation measurements were taken at 67 locations using thermoluminescent
dosimeters. The average quarterly exposure was 14.0 mR/standard quarter for indicating
locations. This average exposure is equivalent to the ambient radiation levels measured
prior to the operation of Fermi 2.
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Atmospheric monitoring results for 1994 showed only naturally occurring radioactivity
and were consistent with levels measured prior to the operation of Fermi 2. No
radioactivity attributable to activities at Fermi 2 was detected in any atmospheric samples
during 1994,

Terrestrial monitoring results for 1994 of milk, grass, and leafy garden vegetable samples,
showed only naturally occurring radioactivity, radioactivity associated with fallout from
past atmospheric nuclear weapons testing, and the nuclear accident at Chernobyl (USSR).
The radioactivity levels detected were consistent with levels measured prior to the
operation of Fermi 2. No radioactivity attributable to activities at Fermi 2 was detected in
any terrestrial samples during 1994.

Aquatic monitoring results for 1994 of water, sediment, and fish, showed only naturally
occurring radioactivity and radioactivity associated with fallout from past atmospheric
nuclear weapons testing and were consistent with levels measured prior to the operation
of Fermi 2. No radioactivity attributable to activities at Fermi 2 was dewected in any
aquatic samples during 1994,

The maintenance activities and low power operation of Fermi 2 caused no measurable
radicactivity in the environment and no adverse effect on the quality of the environment
in 1994, Comparisons of 1994 environmental data, past operational data, and
preoperational data, show no long-term trends in environmental radiation levels
attributable to Fermi 2. In conclusion, the operation of Fermi 2 continues to have no
significant radiological impact upon the environment.

1-3
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2. Radiological Environmental
Monitoring Program
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2.1 Introduction

The purpose of the Radiological Environmental Monitoring Program (REMP) is to assess
the environmental impact of operating Fermi 2 and is designed to measure radiation
exposure to the public. This program also provides the verification of the effluent
monitoring prograr during routine operation of the plant and serves as an in place
sampling network in the event of an accidental release. Monitoring stations are placed at
pre-determined locations which measure any effects from operating the plant, and at
control locations which are beyond the influence of the plant.

Exposure to the public can occur through direct pathways such as inhalation or
immersion, or indirectly through the food chain. These exposure pathways are monitored
by the use of thermoluminescent dosimeters (TLDs), and by the collection of air, milk,
grass, garden produce, water, fish, and sediment samples.

Direct exposure by inhalation or immersion is measured both by TLDs and by collection
of air samples. TLDs continuously monitor the radiation environment and provide a
direct measurement of ambient gamma radiation levels. The locations of both the TLD
and air sampling sites were chosen with respect to the meteorology and population
distribution around Fermi 2. Air samples are collected through a particulate filter and an
activated charcoal filter in tandem using continuously running air samplers. The
particulate filters are analyzed individually for gross beta activity and composited for
gamma spectrum analysis. The charcoal filters are analyzed for iodine-131.

Indirect exposure can result due to radionuclides entering the food chain through
atmospheric or liquid discharges from the plant. Radionuclides released to the
atmosphere, such as 1-131, may be deposited on agricultural land and then ingested by
dairy cows or goats, becoming concentrated in the animals’ milk. Radionuclides can also
become incorporated in garden produce such as green leafy vegetables.

Monitoring for radionuclides due to liquid discharges includes collection of surface and
drinking water, fish and sediment samples. These samples are collected upstream of the
plant discharge, as a control location, and at the discharge and downstream of the
discharge, as an indicator location.

Fish are sampled semiannually and the species collected correspond to those that may be
consumed by the local population. Fish are good indicators because they tend to
concentrate radionuclides by ingestion and provide an effective mechanism for
integrating the variable concentrations of radionuclides in the water over extended
periods.

L
)
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Sediment samples are also collected semiannually. Sediment, in the vicinity of the liquid
radwaste d:scharge, represents the most likely site for accumulation of radionuclides in
the aquatic environment and, with long-lived radionuclides, a gradual increase in
radioactivity concentration is expected over time if discharges occur. Sediments,
therefore, provide a long-term indication of change that may appear in other sample
media (i.e., water and fish samples).

2.2 Preoperational Program

All nuclear power plants are required by the Nuclear Regulatory Commission (NRC) to
conduct radiological environmental monitoring before construction of a facility. This
preoperational program at Fermi 2 was aimed at collecting data needed to identify critical
pathways, and determine the existing levels of radiation and radioactive products
occurring naturally and from man-made sources in the vicinity of the plant.

Fermi 2 began its preoperational program seven years (1978) before the reactor began
operating in 1985. The data accumulated during those years established a baseline with
which to compare operational data. The program consisted of monitoring air, drinking
water, surface water, lake sediments, milk, vegetables, fish, and direct radiation in the
environment in the vicinity of Fermi 2. The elements that made up the preoperational
monitoring program are still in effect today in the operational program.

2.3 Operational Program

The preoperational program became the operational program in June of 1985 when initial
criticality was achieved for the Fermi 2 reactor. The sampling and analysis program in
the operational phase continuously monitors direct radiation, radioactivity in the air, lake
water and sediments, drinking water, groundwater, cow and goat milk, and local garden
vegetables.

Lo
'
o
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2.4 Quality Assurance

An important part of the environmental monitoring program at Fermi 2 is Quality
Assurance (QA). QA is a program that provides a method to check the adequacy and
vahdity of the monitoring program. The QA program accomplishes this by independent
annual audits by qualified personnel, strict adherence to written procedures, and good
record keeping practices. The QA program is designed to identify possible deficiencies in
the REMP so that corrective actions can be initiated promptly.

The QA program at Fermi 2 is conducted in accordance with the guidelines specified in
NRC Regulatory Guide 4.15, “Quality Assurance for Radiological Monitoring
Programs”™.

Detroit Edison requires its contract analytical laboratory to participate in the Unitea States
Environmental Protection Agency's (EPA) Interlaboratory Comparison program. In the
EPA Interlaboratory Comparison program, participant laboratories receive from the EPA
blind spiked environmental samples of known activity concentration for analysis. After
the samples have been analyzed by the laboratory, the EPA reports the known activity
concentration of the samples to the laboratory. The laboratory compares their results to
the EPA reported concentrations to determine any significant deviations, investigates
such deviations if found, and initiates corrective action as necessary. Participation in this
program provides assurance that the contract laboratory is capable of meeting accepted
criteria for radioactivity analysis. The results of the 1994 EPA Interlaboratory
Comparison for Teledyne/Brown Engineering, the Fermi 2 contracted analysis laboratory,
are tabulated in Appendix A.
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3.1 Environmental Thermoluminescent Dosimetry

Radiation is a normal component of the environment resulting primarily from natural
sources, such as cosmic radiation and naturally occurring radionuclides; and to a lesser
extent, from manmade sources such as fallout from past nuclear weapons testing. The
earth 1s constantly bombarded by cosmic radiation in the form of high energy gamma rays
and particulates. The earth’s crust also contains natural radioactivity material, such as
uranium and potassium-40, which contributes to the background radiation. Direct

radiation monitoring primarily measures 1onzing radiation from cosmic and terrestrial

Detroit Edison uses thermoluminescent dosimeters (TLDs) to measure direct gamma
radiation in the environs of Fermi 2. Environmental TLDs sv pplied by Teledyne/Brown
Engineering are presently being used to measure direct radiation. These TLDs are 25%
by weight Calcium Sulfate encased in Teflon. The TLDs are thoroughly tested to comply
with NRC Regulatory Guide 4.13 and American National Standards Institute's (ANSI)
publication N545-1975, which assure accurate measurements under varying

environmental conditions before being placed in the field. Indicator TLDs are located
within an approximate ten mile radius of the plant and control TLDs are generally located
greater than ten miles. While in the field, these TLDs are exposed to background
radiation and, if measurable, gaseous effluents and direct radiation from Fermi 2
Environmental TLDs are exchanged and processed on a quarterly basis. The TLDs' data
are reported in terms of milliroentgen per standard quarter (mR/std gtr), a standard
Quarter being 91.3 days. Regardless of the duration of TLD exposure in the field, the data
have been normalized to a standard quarter to allow convenient intercomparisons with the

net value

I'he average exposure for indicator and control TLDs during the preoperational program

1
indicator TLDs ranged from 13.6 mR/std jir to 21.0 mR/std gtr. The annual averag

£
exposure for control anged from 15.5 mR/std gtr to 21.9 mR/sid gts

was 17.3 mR/atd gtr and 17.6 mR/std gtr, respectively. The annual average exposure for

Frora | ) 1O pos tor indicator and control TLDs was 15

» 4 i i
mR/std 16.1 mR/std gtr, respectively. The annual average ¢ Xposure for

I'LDs ranged from 13.6 mR/std gt 20.3 mR/std gtr. The annual average exposure for

control TLDs ranged from 134 n dqtrto 22.2 mR/std qtr. As Figure 3-1 and Figure

3-Z Ulustrate, the operational pen rom 1985 to 1993 was consistent with the

Wil

pres peraliona ;?‘.v}_'l im
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In 1994, the TLD monitoring program included sixty-seven (67) TLDs. The indicator
I'LLDs had an average exposure of 14.0 mR/std qtr and ranged from 9.1 to 22.6 mR/std
qtr. The control TLDs had an average exposure of 14.6 mR/std qtr and ranged from 11.5

to 17.7 mR/std qtr. As Figure 3-1 and Figure 3-2 illustrate, the average exposure for
indicator and control TLDs is consistent with previous years, including preoperational
years and show no impact from direct radiation on the environment

Fermi 2 TLD Gamma Exposure

Historical Averages and Ranges

Figure 3-1

FERMI2 ANNUAL TLD GAMMA DOSE

Figure 3.2
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Table 3-1 shows the average 1994 TLD exposure for each meteorological sector at
specified distances from the Fermi 2 reactor. On average, the indicating TLDs had a
lower exposure than control TLDs. The blank cells in Tabie 3-1 represent areas that are
over Lake Erie, or areas that are least likely to be affected by the operation of the plant.

1994 Average TLD Exposure by Meteological Sector
and Distance From Fermi 2 Reactor (mR/std qtr)

SW 12.6 15.1 14.1
WSW 17.7 15.0 13.6 15.0
W 15.8 15.2 15.0
WNW 13.5 15.5 13.6
NW 14.0 14.3 13.4

NNW 14.3 15.2 12.8

age 0N R T

For 1994, the TLD data is consistent with preoperational and prior operational data.

3-3
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4. Atmospheric Monitoring
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4.1 Introduction

A potential exposure pathway to humans is inhalation of airborne radioactive materials.
Detroit Edison continuously samples the ambient air surrounding Fermi 2 for
radioactivity. Air sampling began in 1979, during the preoperational program. At each
sampling location, a mechanical air sampler is used to draw a continuous volume of air
through two filters designed to collect particulates and radioiodines. Air samples are
collected weekly and analyzed for gross beta and iodine-131 activities. The particulate
filters for each sampling location are combined on a quarterly basis to form a “composite
sample” and are analyzed for strontium-89/90 and gamma emiiting isotopes. There are
four indicator sampling locations which were selected based on an evaluation of the
predominant wind directions. A fifth sampling location is approximately 14 miles west
of the plant and is considered to be a control location unaffected by the operation of the
plant.

4.2 Air Sampling

During the preoperational program, excluding the year 1981, the average gross beta for
indicator air samples was 2.6E-2 pCi/cubic meter and ranged from 2.0E-2 to 4.0E-2
pCi/cubic meter. The average gross beta for the control samples was 2.5E-2 pCi/cubic
meter and ranged from 1.9E-2 to 3.5E-2 pCi/cuhic meter.

In late 1980, the Peoples Republic of China conducted an atmospheric nuclear weapon
test. The fallout from this test was detected in Fermi 2 environmental air samples in

1981 (see Figure 4-2). The average gross beta for 1981 was 1.6E-1 pCi/cubic meter for
indicator samples and 2.4E-1 pCi/cubic meter for control samples. Gamma spectroscopic
analyses of the particulate filters revealed cesium-137, cerium-141, cerium-144,
ruthenium- 103, ruthenium- 106, zirconium-95, niobium-95, manganese-54, and antimony-
125 in the atmosphere as a result of this test,

From 1985 to 1993 the average gross beta for indicator samples was 2.2E-2 pCi/cubic
meter and ranged from 2.0E-2 pCi/cubic meter to 3.4E-2 pCi/cubic meter. The average
gross beta for the control samples was 2.2E-2 pCi/cubic meter and ranged from 2.0E-2
pCi/cubic meter to 3.3E-2 pCi/cubic meter. In 1986, as shown in Figure 4-2, there was a
slight increase in gross beta activity and a 2. 7E-1 pCi/cubic meter “spike™ in the iodine-
131 activity. These elevated activity levels have been attributed to the nuclear accident at
Chernobyl (US.S.R.) on April 26, 1986. For the cperational period from 1985 to 1993,
excluding 1986, the air sampling data 1s consistent with preoperational data.  Figure 4-1
shows a graphical comparison between preoperational and operational gross beta activity.

4-1
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During 1994, two hundred and sixty (260) particulate air filters were collected and
analyzed for gross bzta activity and two hundred and sixty (260) charcoal filters were
collected and analyzed for iodine-131. The average gross beta for indicator samples was
2.3E-2 pCi/cubic meter and ranged from 8.8E-3 to 4.6E-2 pCi/cubic meter. The average
gross beta for control samples was also 2.3E-2 pCi/cubic meter and ranged from 1.2E-2
t0 4.2E-2 pCi/cubic meter. The following table contains the annual average gross beta
results of all five sample locations for 1994.

1994 Average Gross Beta Concentrations in Air Particulates

(pCi/m’)
Station Description (sector/distance) Average +/- 2 std. dev.
API-1 () Estral Beach (NE/1.4 mi.) 2.3E-2 4/- 1.5E-2
API-2 (1) Site Boundary (NNW/0.6 mi.) 2.3E-2 +/- 14E-2
API-3 (I) Site Boundary (NW/0.6 mi.) 2.3E-2 +/- 1.4E-2
API-4 (C) North Custer Rd. (W/14 mi.) 2.3E-2 +/- 1.5E-2
API-5 (1) Erie St. (§/1.2 mi.) 24E-2 +/- 1.5E-2

Table 4-1

(1) = Indicator Station (C) = Control Station

The air particulate gross beta activity for each sampiing period is shown in Figure 4-3.
As the graph indicates, gross beta activity varies throughout the year. This variation is a
common yearly trend and is primarily an effect of seasonal precipitation. However, wind
patterns, dust loading and pollen can affect the gross beta activity. None of the charcoal
filters collected showed detectable levels of iodine-131. Twenty (20) quarterly particulate
filter composites were prepared and analyzed for strontium-89/90 and gamma emitting
isotopes. Only naturally occurring potassium-40 and beryllium-7 were detected in these
samples. For 1994, the aiv sampling data is consistent with prior operational data and
preoperational data. Figure 4-1 shows a graphical comparison of preoperational, prior
operational, and 1994 average gross beta activity. The broader range for 1994 is due to
seasunal variations, while the ranges for the preoperational and prior operational data are
based on annual averages.

42
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Figures 4-2 and 4-3 show that there have been no impacts on the environment from
airborne beta and iodine-131.

4.4
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5. Terrestrial Monitoring
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5.1 Introduction

Radionuclides released to the atmosphere deposit on soil and vegetation, and therefore,
may eventually be incorporated into milk, meat, fruits, vegetables, or other food products.
To assess the impact of Fermi 2 operations to humans from the ingestion pathway,
primary food product samples such as milk, grass and green leafy vegetables are collected
and analyzed for radioactivity. The following sections discuss the type 2ad ficquency of
terrestrial sampling, analyses performed, and a comparison of 1994 data to previous

operational and preoperational data.

5.2 Milk Sampling

The milk sampling portion of the REMP is perhaps the most impoitant aspect of the
program. This is because a major radiation exposure pathway to the nhublic can be the
consumption of milk from local grazing animals (dairy cows or goats). Milk is collected
from one indicator location and one control location semimonthly when «nimals are in
the pasture, and monthly at other times. The milk is analyzed for iodine-151, gamma
emitting isotopes, and strontium-89/90.

Milk sampling began in 1979 during the preoperational program. During this time
period, milk samples were only analyzed for iodine- 131 and gamma emitting isotopes.
From 1979 to 1984, cesium-137 and naturally occurring potassium-40 were the only
isotopes detected in milk samples. The cesium-137 ceacentration averaged 3. 6E+0
pCi/liter and is due to past atmospheric nuclear weapons testing.

During the operational period between 1985 and 1987, milk samples were only analyzed
for iodine-131 and gamma emitting isotopes. In 1986, after the nuclear accident at
Chernobyl (USSR) iodine-131 and cesium-137 were detected in both indicator and
control milk samples. The average concentration for iodine-131 was 3.7E+0 pCi/liter and
6.6E+0 pCi/liter for cesium-137 in 1955, The analysis for strontium-89/90 began in

198K, and strontium-90 is routine’ , detected in both indicator and control milk samples
because of past atmospheric nuclear weapons testing. Since 1988, the average
concentration for strontium-90 has been 2.2E+0 pCi/liter. Naturally occurring potassium-
40 was also detected in milk samples during this operational period. For the operational
period from 1985 to 1993, excluding 1986, the milk sample data is consistent with the
preoperational data.
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During the 1994 ] and Use Census, a new milk sampling location was identified and
added to the program. This new indicator location was designated as M-9 and measures
radioactivity levels in goat milk. Thirty six (36) cow milk samples and four (4) goat milk
samples were collected and cnalyzed for iodine-131, gamma emitting isotopes, and
strontium-89/90. No iodine-131 was detected in any of the samples. Strontiuni-90 was
also detected in both indicator and control milk samples and 1s due to falout from past
atmospheric weapons testing. The indicator samples had an average strontium-90
concentration of 1.7E+0 pCi/l and ranged from 1.1E+0 pCi/l to 4.9E+0 pCy/l. The
contro! samples had an average strontium-90 concentration of 1.3E+0 pCi/l and ranged
from 3.7E-1 pCi/l 10 2.3E40 pCi/l. Naturally occurring potassium-40 was detected in
both indicator and control samples. For 1994, the milk sampling data is consistent with
prior operational data and preoperational data.

Historical Strontium-90 Concentrations
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Figure 5-1

In 1970, the concentration of strontium-90 in local milk was 6 pCi/liter according io the
Michigan Department of Health's “Milk Surveillance”, Radiation Data and Reports, Vol.
11-15, 1970-1974. Figure 5-1 show: e calculated decay curve for the 1970
concentration of strontium-90 and the average concentrations since 1988. Figure 5-1
illustrates that the inventory of strontium-90 in the local environment is decreasing with
time and closely follows the calculated decay curve. This supports the rationale that the
inventory of strontium-90 in the environment is due to fallout from past atmospheric
nuclear weapons testing.
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5.3 Grass Sampling

At times when milk samples are not available, grass samples are collected at both the
control milk sample location and the location where milk is not available. This has
occurred in the past when the owners of a dairy animal have declined to participate in the
REMP program or when an animal temporarily stops producing milk, as the case for this
year. Grass samples are analyzed for iodine-131 and gamma emitting isotopes.

Grass sampling began in 1985 in the operational program. In 1986, after the nuclear
accident at Chernobyl (USSR), iodine- 131, cesium-134, and cesium-137 were detected in
both indicator and control grass samples. Also during the operational period between
1985 and 1991, naturally occurring potassium-40 and beryllium-7 w-s detected in both
indicator and control samples. Cesium-137 was also detected in both indicator and
control samples at an average concentration of 5.5 pCi/kg during the operational program.
This cesium activity is attributed to fallout from past atmospheric weapons testing and to
the nuclear accident at Chernobyl.

During 1994, two (2) grass samples were collected and analyzed for iodine-131 and
gamma emitting isotopes. Only naturally occurring potassium-40 and beryllium-7 were
detected in these grass samnles. For 1994, the grass sample data are consistent with
previous years.

5.4 Garden Sampling

Fermi 2 collecis samples of broad leaf vegetables from indicator locations identified by
the Annual Land Use Census. Samples are also collected at a control location that is at a
distance and direction which is considered to be unaffected by plant operations. Samples
are collected once a month during the growing season (June through September) and are
wnalyzed for iodine-i31 and gamma emitting isotopes.

V egetablz sampling started in 1982. During the preoperational program, only naturally
aecurring potassium-40 was detected in both indicator and control vegetable samples.

During the operational period from 1985 to 1990, only naturally occurring potassium-40
was detected in both indicator and control vegetable samples. However, in 1991, 1992,
and 1993 cesium-137 was detected in one indicator sample each year and had an average
concentration of 1.2E+1 pCi/kg. With the exception of the cesium-137 activity, the
operational period from 1985 to 1993 was consistent the preoperational program.
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Cesium-137 may become incorporated into plants by either uptake from the soil or direct
deposition on foliar surfaces. Since cesium-137 has never been detected in any gaseous
effluent sample from Fermi 2, and there has been no recent atmospheric weapons testing
or nuclear accidents, the incorporation of cesium-137 by direct deposition is highly
unlikely. The most probable source of cesium-137 in vegetable samples is the uptake of
previously deposited cesium-137, which has leached into the soil. This cesium activity is
attributed to fallout from past atmospheric weapons testing and to the nuclear accident at
Chernobyl (USSR).

During 1994, thirteen (13) vegetable samples were collected and analyzed for iodine-131
and gamma emitting isotopes. No iodine-131 was detected in vegetable samples during
1994, Naturally occurring potassium-40 and beryllium-7 were detected in both indicator
and control vegetable samples. For 1994, the vegetable sample data is consistent with
prior operational data and preoperational data.
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6. Aguatic Monitoring
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6.1 Introduction

Lake Erie, on which Fermi 2 borders, 1s used as a source for drinking water, as well as for
recreational activities such as fishing, swimming, sunbathing, and boating. For this
reason, Lake Erie and its tributaries are extensively monitored for radioactivity.

The aquatic monitoring portion of the REMP consists of sampling raw municipal
drinking water, surface water, groundwater lake sediments, and fish for the presence of
radioactivity due to the operation of Fermu 2. The following sections discuss the type and
frequency of aquatic sampling, analyses performed, and a comparison of 1994 data to
previous operational and preoperational data.

6.2 Drinking Water Sampling

Detroit Edison continuously monitors drinking water at one control location and two
indicator locations using automatic compositing samplers. Indicator water samples are
obtained at the Monroe water intake located approximately 1.1 miles south of the plant
and at the Fermi | potable water plant located approximately 0.3 miles south southeast of
the plant. Detroit municipal water is used for the control samples and is obtained at the
Allen Park water intake located approximately i8.6 miles north of the plant. The
automatic samplers collect sample aliquots at time intervals that are very short (hourly)
relative to the compositing period (monthly) in order to assure obtaining a representative
sample. Drinking water samples are collected on a monthly basis and analyzed for gross
beta, strontium-89/90, and gamma emitting isotupes. The monthly samples for each
location are combined on a quarterly basis to form a composite sample which is then
analyzed for tritium activity.

Drinking water sampling was initiated in 1979, and samples were analyzed for gross beta,
gamma emitting isotopes, and tritium as part of the preoperational program. The average
annual gross beta for indicator drinking water samples, excluding 1981, was 3 4E+0
pCi/liter and ranged from 2.1E+0 to 4 3E+0 pCi/liter. The average annual gross beta for
control drinking water samples during this time period was 3. SE+0 pCi/liter and ranged
from 2.9E+40 to 4 SE+0 pCi/liter. In 1980 and 1983, cesium-137 was detected in drinking
water samples at levels ranging from 5.4E+0 pC/liter to 1.9E+! pCi/hiter. Tritium was
also detected during the preoperational program and had an annual average of 3.2E+2
pCi/liter and ranged from 2.6E+42 to 4. 5E+2 pCi/liter. The presence of cesium-137 and
detectable levels of tritium in these water samples is due to fallout from past atmosphe ic
nuclear weapons testing and naturally occurring tritium.
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In 1981, as shown in Figure 6-2, the average gross beta was 9. 8E+0 pCvliter for indicator
water samples. This anomalous gross beta activity is a direct result of an atmospheric
nuclear weapon test conducted by the Peoples Republic of China in late 1980. Figure 6-2
also shows that, except for the Chinese weapons testing, the histeric drinking water
sampie data is below the lower limut of detection (4 pCi/liter) required by US
Environmental Protection Agency's National Interim Primary Drinking Water
regulations. Even during the Chinese weapons testing, the drinking water samples did
not exceed the USEPA’s maximum allowable criteria of 5.0E+1 pCi/iiter gross beta.

From 1985 to 1993, the average annual gross beta activity for indicator drinking water
samples was 3.0E+0 pCi/liter and ranged from 2.4E+0 to 3.9E+0 pCv/liter. The average
annual gross beta for control drinking water samples was 2.6E+0 pCi/liter and ranged
from 1.9E+0 to 3.3E+0 pC/liter. Figure 6-1 compares the average gross beta
concentrations and ranges for the preoperational and operational programs.

The analysis for strontium-89/90 began in 1988 and strontium-90 has been detected in
both indicator and control samples. The average annual strontium-90 activity for
indicator samples was 7.3E-1 pCi/iiter and ranged from 4.8E-1 to 1.2E+0 pCi/liter. The
average annual strontium-90 activity for control samples was 7.6E-1 pC/liter and ranged
from 7.1E-1 to 8.0E-1 pCi/liter. Tritium was also detected in both indicator and control
drinking water samples during this time period. The average annual tritiura activity for
indicator samples was 2. 8E+2 pCi/liter and ranged from 2.2E+2 to 3.9E+2 pCi/liter. The
average annual tritium activity for control samples was 3.0E+2 pCi/liter and ranged from
2.7E+42 t0 3.4E+2 pCi/liter. The presence of strontium-90 and detectable levels of tritium
in these water samples is due to fallout from past atmospheric nuclear weapons testing
and naturally occurring tritium. For the operational period from 1985 to 1993, the
drinking water sample data is consistent with the preoperational data.

In 1994, thirty-seven (37) drinking water samples were collected and analyzed for gross
beta, gamma emitting isotopes, strontium-89/90, and tritium. The average annual gross
beta for indicator samples was 3.5E+0 and ranged from 2.2E+0 to 4. 9E+0 pCi/liter. The
average annual gross beta for control samples was 2. 8E+0 pCi/liter and ranged from
1.7E+40 to 4. 5E40 pCi/liter. Figure 6-1 graphically compares the average gross beta
concentrations and ranges for the preoperational, operational and 1994 data. No gamma
emitting isotopes or strontium-89/90 activity was detected in drinking water samples
during 1994. Twelve (12) quarterly composite drinking water samples were prepared and
analyzed for tritium. No tritium activity was detected in drinking water samples for 1994,
For 1994, the drinking water sample data is consistent with prior operational data and
preoperational data.
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6.3 Surface Water Sampling

Detroit Edison continuously monitors surface water at two locations using automatic
composite samplers. As with drinking water, surface water aliquots are collected at time
intervals that are very short (hourly) relative to the compositing period (monthly) in order
to assure obtaining a representative sample. Indicator surface water samples are obtained
at the Fermi 2 General Service Water building, located approximately 0.3 miles south
southeast from Fermi 2. The control surface water samples are obtained from Trenton
Channel Power Plant's cooling water intake on the Detroit River which is approximately
11.7 miles north north east of Fermi 2. Surface water samples are collected on a monthly
basis and analyzed for strontium-89/90 and gamma emitting isotopes. The monthly
samples for each location are combined on a quarterly basis to form a quarterly composite
sample and are analyzed for tritium.

Surface water sampling began in 1979 and the samples were analyzed for gamma
emitting isotopes, and tritium. During this preoperational program no gamma emitting
isotopes, except for naturally occurring potassium-40, were detected. Tritium was
detected in both indicator and control samples during this time period and had an annual
average of 3.2E+2 pCi/liter and ranged from 2.2E+2 to 4. 1E+2 pCi/liter. This tritium
activity represents the background concentration due to naturally occurring tritium and
trittum produced during past thermonuclear weapons testing.

From 1985 to 1993, as part of the operational program, surface water samples were
analyzed for gamma emitting isotopes and tritium. The analysis for strontium did not
begin until 1988, and strontium-90 was detected in both indicator and control samples.
The average strontium-90 concentration for this time period was 1.1E+0 pCi/liter and
ranged from 5.3E-1 to 2.4E+0 pCi/liter. In 1990, two indicator samples showed
detectable activity for cesium-137 at an average concentration of 1.2E+1 pCi/liter and
ranged from 9.7E+0 to 1.5E+1 pC¥/liter. The presence of cesium-137 and strontium-90
in these water samples is due to fallout from past atmospheric nuclear weapons testing.
Tritium was also detected in surface water samples during this time period at a
concentration of 2.3E+2 pCi/liter and ranged from 1.6E42 to 3.1E+3 pCi/liter. This
tritium activity is consistent with background levels measured during the preoperational
program.

In 1994, twenty-five (25) surface water samples were collected and analyzed for gamma
emitting isotopes and strontium-89/90. From the twenty-five monthly samples, eight (8)
quarterly composite samples were prepared and analyzed for tritium. No activity was
detected in any surface water sample for this monitoring period. For 1994, the surface
water sampling data is consistent with prior operational data and preoperational data.
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6.4 Groundwater Sampling

All municipal water supplies within 25 miles of Fermi 2 are from streams or lakes. In
areas not served by municipal water systems, water supplies for domestic use are
generally obtained from private wells. These wells penetrate aquifers composed of
glacial drift deposits or soluble limestone and dolomite formations. The water is highly
mineralized and contains significant amounts of sulfate and hydrogen sulfide. The
network of private wells presently in use forms the source of water for domestic and
livestock purposes in farms and homes west and north of the site. However, with the
construction of new water plants and distribution systems, the water use trend in the area
1s from groundwater to surface water.

Groundwater Well Levels For 1994
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Figure 6-3

The subsurface hydrology of the local area is such that the groundwater gradient is to the
east toward Lake Erie. To verify that a reversal of the groundwater gradient has not
occurred, the water level of each well is measured once a month. For 1994, this data is
plotted in Figure 6-3 and shows the west to east gradient and the seasonal variances of the
local groundwater.
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Groundwater is collected on a quarterly basis from four wells surrounding Fermi 2. The
groundwater 18 analyzed for gamma emitting isotopes and tritium. Sampling location
GW-4 which is located approximately 0.6 miles west north west is designated as the
control location because 1t is up-gradient and is least likely to be affected by the operation
of the plant. The other three sampling locations are down-gradient from Fermi 2 and

designated as indicator locations

Groundwater sampling began in 1987, during the operational period of the REMP
program. From 1987 to 1989 no radioactivity was detected in groundwater samples. In
1990, one control sample had an activity of 7.71E+0 pCi/liter for cesium-137 and one

indicator sample had a tritium activity of 9.9E+1 pCi/liter. The presence of cesium-137

in the 1990 control water sample is due to fallout from past atmospheric nuclear weapons
testing leaching into the soil and becoming incorporated into the groundwater. The
trittum activity in the 1990 indicator sample 1s consistent with background surface water
levels measured during the surface water preoperational program Comparing past
surface water sampling to groundwater samples is plausible, since surface water recharges
groundwater. From 1991 to 1993, only naturally occurring potassium-40 was detected in

groundwater samples

In 1994, sixteen (16) groundwater samples were collected and analyzed for gamma
emitting 1sotopes and trittum. Only naturally occurring potassium-40 was detected in
groundwater samples during this period. For 1994, the groundwater sample data is

consistent with past operational data

6.5 Sediment Sampling

Sediments often act as a sink (temporary or permanent) for radionuclides, but they may
also become a source, as when they are resuspended during periods of increased
turbulence or are dredged and deposited elsewhere. Sediment, in the v icinity of the liquid
discharge point, represents the most likely site for accurnulation of radionuclides in the
aquatic environment and, with long-lived radionuclides, a gradual increase in
radioactivity concentration would be expected over time if discharges occur. Sediment.
theretore, provides a long-term indication of change that may appear in other sample

media (1.e., water and fish samples)




Fermi 2 - 1994 Annual
Radiological Environmental
Operating/Monitoring Report

Lake Erie shoreline and bottom sediments from five locations are collected on a
semiannual basis and are analyzed for gamma emitting isotopes and strontium-89/90.
There is one control location and four indicator locations. The control sample is collected
near the Trenton Channel Power Plant's cooling water intake. The indicator samples are
collected at Estral Beach, near the Fermi 2 liquid discharge area, the shoreline at the end
of Pointe Aux Feaux, and Indian Trails Community Beach.

During the preoperational program there was not a control location, and indicator samples
were analyzed for gamma emitting isotopes. During the preoperational program, except
for naturally occurring isotopes, only cesium-137 was detected in sediment samples. For
this time period the average cesium-137 concentration was 3.3E+2 pCi/kg and ranged
from S.0E+1 to 6.6E+2 pCi/kg. The presence of cesium-137 in these sediment samples is
due to fallout from past atmospheric nuclear weapons testing.

From 1985 to 1993, cesium-137, strontium-90, and naturally occurring isotopes were
detected in sediment samples. The average cesium-137 concentration for indicator
samples was | .6E+2 pCi/kg and ranged from 2.6E+1 to 3.6E+2 pCi/kg. The control
sample had an average cesium-137 concentration of 1.4E+2 pCi/kg for this time period
and ranged from 1.0E+2 to 1.8E+2 pCi/kg.

The analysis for strontium-£%.90 began in 1988, and strontium-90 has been routinely
detected at similar concentrations in both indicator and control samples. The average
strontium-90 activity for indicator samples was 9.6E+1 pCi/kg and ranged from 2.8E+1
to 1.6E+2 pCi/kg. The average strontium-90 activity for control samples was 2.5E+2
pCi/kg and ranged from 1 4E+2 to 3.1E+2 pCi/kg. The presence of cesium-137 and
strontium-90 in these sediment samples is due to fallout from past atmospheric nuclear
weapons testing.

In 1990 and 1991, the Spring samples taken at the Fermi 2 liquid discharge line (Location
S-2) showed activity for plant related isotopes (manganese-54, cobalt-58, cobalt-60, and
zinc-65) and was determined to be a result of liquid effluent from Fermi 2. The sample
results were well below any regulatory reporting limits and were consistent with the
activity released from the plant in liquid effluents and the dose impact was negligible.

In 1994, ten (10) sediment samples were collected and analyzed for gamma emitting
isotopes and strontium 89/90. Strontium-90 was detected in two indicator sediment
samples with an average concentration of 8. 4E+1 pCi/kg. Cesium-137 was detected in
one control sample at a concentration of 1.1E+2 pCi/kg. The presence of cesium-137 and
strontium-90 in sediment samples is due to fallout from past atmospheric nuclear
weapons testing. Naturally occurring isotopes of potassium, beryllium, radium, and
thorium were also detected in both indicator and control sediment samples for this
sampling period. For 1994, the sediment sample data is consistent with prior operational
data and preoperational data.
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Figure 6-4 shows the historical concentration of cesium-137 in sediment samples from
1978 to 1994, Using the data from these years, and the statistical method of least squares,
an exponential curve can be calculated that represents the cesium-137 concentration in
sediment. This curve has a negative slope which indicates the overall concentration of
cesium-137 in the environment is decreasing with time. This supports the rationale that
the inventory of cesium-137 in the environment is due to fallout from past atmospheric
nuclear weapons testing and not from the operation of Fermi 2.
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Figure 6-4

6.6 Fish Sampling

Samples of fish are collected from Lake Erie at three locations on a semiannual basis.
There are two control locations and one indicator location. The two control locations are
offshore of Celeron Island and Brest Bay. The indicator location is approximately 1200
feet offshore of the Fermi 2 liquid effluent discharge. Edible portions of the fish are
analyzed for gamma emitting isotopes and strontium-89/90.

During the preoperational program fish samples were only analyzed for gamma emitting
isotopes. Only cesium-137 and naturally occurring potassium-40 was detected during this
time period. The average concentration of cesium-137 for indicator samples was 3.5E+1
pCi/kg and 4.2E+1 pCi/kg for control samples. The presence of cesium-137 in these fish
samples 1s due to fallout from past atmospheric nuclear weapons testing.
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From 1985 to 1993, cesium-137 and naturally occurring potassium-40 were detected in
fish samples. The average cesium-137 concentration for indicator samples was 5.2E+1
pCi/kg and ranged from 2.0E+1 to 7.2E+1 pCi/kg. The average cesium-137
concentration for control samples was 5.5E+1 pCi/kg and ranged from 2.5E+1 tc 9.7E+1
pCi/kg. Figure 6-5 shows a graphical representation of cesium-137 comparing
preoperational and operational average concenirations and ranges.

The analysis for strontium-89/90 began in 1990, and strontium-90 has been routinely
detected at similar concentrations in both indicator and control samples. The average
strontium-90 concentration for indicator samples was 5.6E+1 pCi/kg and ranged from
2.0E+1 10 1.3E+2 pCi/kg. The average strontium-90 concentration for control samples
was 4.5E+1 pCi/kg and ranged from 1.2E+1 10 7.7E+1 pCi/kg.

The presence of cesium-137 and strontium-90 in these fish samples is due to fallout from
past atmospheric nuclear weapons testing. For this operational period, the fish sample
data is consistent with prior preoperational data.

In 1994, twenty-two (22) fish samples were collected and analyzed for gamma emitting
isotopes and strontium-89/90. Cesium-137, strontium-90 and naturally occurring
potassium-40 was detected in both indicator and control fish samples. The average
cesium-137 concentration for indicator samples was 3.8E+1 pCi/kg and ranged from
20E+1 10 5.5E+1 pCi/kg. The average cesium-137 concentration for control samples
was 3.3E+] pCi/kg and ranged from 2. 4E+1 to 4.3E+1 pCi/kg. Figure 6-5 shows a
graphical comparison of cesium-137 average concentrations and ranges between
preoperational, operational, and 1994 data.

Strontium-90 was detected at similar concentrations in both indicator and control fish
samples in 1994. The average concentration of strontium-90 for indicator samples was
1.7E+1 pCi/kg and ranged from 6.0E+0 to 4. 5E+1 pCi/kg. The average concentratios of
strontium-90 for control samples was 2.1E+1 pCi/kg and ranged from 7.3E+0 to 5.3E+1
pCi/kg.

The presence of cesium-137 and strontium-90 in the 1994 fish samples is due to fallout
from past atmospheric nuclear weapons testing. For 1994, the fish sample data is
consistent with prior operational data and preoperational data.
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Cesium-137 Concentrations in Fish Samples
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7. Land Use Census
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7.1 ntroduction

An annual Land Use Census is conducted in accordance with the Fermi 2 Offsite Dose
Calculation Manual (ODCM), control 3.12.2, and satisfies the requirements of Section IV.B.3
of Appendix I to 10 CFR Part 50. This census identifies changes in the use of unrestricted areas
to permit modifications to monitoring programs for evaluating doses to individuals from
principal pathways of exposure.

The annual Land Use Census is conducted during the growing season and is used to identify,
within a radius of 5 miles, the location of the nearest residences, milk animals, meat animals,
and gardens (greater than S0 square meters and containing broad leaf vegetation) in each of 16
meteorological sectors surrounding Fermi 2. Gardens greater than 50 square meters are the
minimum size required to produce the quantity (26 kg/year) of leafy vegetables assumed in
Regulatory Guide 1.109 for consumption by a child. To determine this minimum garden size,
the following assumptions were made: (1) 20% of the garden is used for growing broad leaf
vegetation (i.e., lettuce and cabbage); and (2) a vegetation yield of 2 kg/square meter.

7.2 1994 Land Use Census Results

The 1994 Land Use Census was performed during the month of August. The 1994 data
was compared to the 1993 data to determine any significant changes in the use of the
land. No changes were found in the category of the nearest residences. Two new milk
animal (goats) locations were identified, one in the north sector and one in the west
sector. The owner of the goats in the north sector agreed to participate in the REMP
program. This new indicator milk location, designated as M-9, was added to the program
and is located at 6658 Labo Road. Numerous meat animals were identified during this
census, but are not part of the REMP sampling program and are used for informational
purposes only. Eight new garden locations were identified during this census. The
garden located at 6200 Langton (1993 critical receptor) was not identified in this census
due to a dry growing season. However, this garden has the potential to produce enough
vegetation to qualify as the nearest garden and was used to calculate the “critical
receptor”. The “critical receptor” is the individual living offsite who could receive the
highest dose due to iodine-131, iodine-133, tritium and particulates with haif lives greater
than eight days in gaseous effluents.

To determine the location of the “critical receptor”, all age groups and all relevant
pathways for each of the meteorological sectors were evaluated. The evaluation was
designed to qualify the “critical receptor” and not quantify the annual dose to the “critical
receptor”. The potential dose for each location was calculated using Equation 7-14, of
Section 7.8.1 of the ODCM. The effluent data from 1993 was used to perform the
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calculations due to the fact the plant was not operating in 1994, The calculations showed that
the “critical receptor” is located at 6200 Langton for 1994, The potential exposure pathways
are inhalation, ingestion (vegetation), and ground plane with the maximum organ being the
thyroid. This is the same “critical receptor” as was determined by the 1993 Land Use Census.
For this reason, no changes to the REMP were required with the exception of adding the new
milk sample location. The information gathered during the 1994 Land Use Census is tabulated
and presented in Tables 7-1 through 7-4.
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1994 LAND USE CENSUS
Closest Residences
Table 7-1
Distance Change

Year Sector Address (mi) (mi)
1993 NE 6760 Lakeshore 1.13

1994 NE 6760 Lakeshore 1.13 NC
1993 NNE 6460 Brancheau 1.07

1994 NNE 6460 Brancheau 1.07 NC
1993 N 6362 Brancheau 1.09

1994 N 6362 Brancheau 1.09 NC
1993 NNW 5701 Post 1.09

1994 NNW 5701 Post 1.09 NC
1993 NW 6577 Leroux 1.04

1994 NW 6577 Leroux 1.04 NC
1993 WNW 6200 Langton 0.66

1994 # WNW 6200 Langton 0.66 NC
1993 w 6001 Toll

1994 w 6001 Toll NC
1993 WSW 4981 Pte Aux Peaux 1.39

1994 WSW 4981 Pte Aux Peasux 1.39 NC
1993 SW 5194 Pte Aux Peaux 1.27

1994 SW 5194 Pte Aux Peaux 1.27 NC
1993 SSW 5820 Pte Aux Peaux 1.12

1994 SSW 5820 Pte Aux Peaux 1.12 NC
1993 S 4834 Long 1.03

1994 S 4834 Long 1.03 NC

ESE-SSE  Lake Ene
NC = No Change

# = 1994 Critical Receptor
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1994 LAND U “E CENSUS
Closest Lardens
Tabie 7-2

Distance Change
Year Sector Addres (mi) (mi)
1993 NE 7491 Sovey 1.96
1994 NE 12197 Sovey 2.31 +0.35
1993* NNE 6441 Brancheaux 1.09
1994 NNE 7195 Lakeview 1.91 +0.82
1993* NNE 9501 U.S. Turnpike 383
1994* NNE 9501 U.S. Turnpike 383 NC
1963 N 6080 Trombly 1.64
1994 N 6080 Trombly 1.64 NC
1993 NNW 7025 Melvina 1.30
1994 NNW 7025 Melvina 1.30 NC
1993 NW 6511 Leroux 1.05
1994 NWwW 7175 Forest 1.61 +0.56
1993* # WNW 6200 Langton 0.66
1994 WNW 6594 N.Dixie Hwy 1.74 + 1.08
1993* WNW 8200 Gierman 14.6
1994* WNW 8200 Gierman 14.6 NC
1993 W 5681 Toll 1.55
1994 W 5681 Toli 1.55 NC
1993 WSW 4420 Pte Aux Peaux 1.98
1994 WSW 4611 Pte Aux Peaux 1.77 -0.21
1993 SW 4998 Elm 1.41
1994 SW 4971 Elm 1.46 +0.05
1993 SSW 4375 Fifth 1.47
1994 SSW 4384 Ave C 1.53 +0.06
1993 S 6151 Goddard 1.18
1994 S 6139 Goddard A9 +0.01

ESE - SSE  Lake Erie
NC = No Change

* = Participants in REMP program
# = 1994 Critical Receptor
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1994 LAND USE CENSLUS
Milk Locations
Table 7-3
Distance Findings

Year Sector Address (mi)

1993 NE No Identified Locations

1994 NE No Identified Locations

1993 NNE No ldentified Locations

1994 NNE No Identified Locations

1993 N No Identified Locations

1994* N 6658 Labo 4.15 Goats
1993 NNW No Ildentified Locations

1994 NNW No Identified Locations

1993 NW No ldentified Locations

1994 NW No Identified Locations

1993* NW 2705 Labo 541 Cows
1994 * NW 2705 Labo 541 Cows
1993 WNW No Identified Locations

1994 WNW No Identified Locations

1993 W No Ildentified Locations

1994 w 6248 Williams 2.70 Goats
1993 WSW No Identified Locations

1994 WSW No Identified Locations

1993 SW No Identified Locations

1994 SW No Identified Locations

1993 SSW No Identified Locations

1994 SSW No Identified Locations

1993 S No ldentified Locations

1994 ) No Identified Locations

ESE - SSE  Lake Erie

* = Participants in REMP sampling program
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1994 LAND USE CENSUS
Meat Locations
Table 7-4
Distance Findings
Year Sector Address (mi)
1993 NE None None
1994 NE None None
1993 NNE 7136 Reaume 3.26 Pork Products
1993 NNE 7500 Reaume 3.39 Beef Cows
1993 NNE 9501 U.S. Turnpike 383 Beef Cows
1994 NNE 7250 Reaume 3.30 Beef Cows
1994 NNE 9501 U.S. Turnpike 3.83 Beef Cows/Chickens
1993 N 6344 Trombly 1.83 Beef Cows
1993 N 10409 N. Dixie Hwy 4.52 Sheep
1994 N 6344 Trombly 1.83 Beef Cows
1994 N 10409 N. Dixie Hwy 452 Sheep
1993 NNW 3740 Labo 481 Beef Cows
1994 NNW 4856 Anteau@ 293 Chickens
1994 NW 8288 Swan Creek 3.05 Beef Cuws/Sheep
1994 NW 3239 Newport 4.28 Beef Cows
1994 NW 6994 N. Dixie Hwy 1.89 Chickens
1994 NW 8288 Swan Creek 3.05 Beef Cows/Sheep
1994 NW 3239 Newport 428 Chickens
1993 WNW 4262 Post 2.06 Beef Cows/Sheep
1993 WNW 4167 Post 2.25 Pork Products
1993 WNW 3674 Post 2.76 Sheep
1994 WNW 6200 L angton 0.66 Chickens
1994 WNW 4262 Post 2.06 Beef Cows/Sheep
1994 WNW 4167 Post 2.25 Pork Products
1994 WNW 3403 Post 299 Beef Cows
1993 W 6651 N. Stony Creek 4.74 Sheep
1994 W None None
1993 WSW 3979 N. Dixie Hwy 2.88 Beef Cows
1994 WSWwW 3979 N. Dixie Hwy 2.88 Beef Cows
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1994 1LAND USE CENSUS
Meat Locations (cont.)
Distance Findings

Year Sector Address (mi)
1993 SW 5194 Pte Aux Peaux 1.27 Beef Cows
1994 SW 5194 Pte Aux Peaux 1.27 Beef Cows
1993 SSW None None
1694 SSW None None
1993 S None None
1994 S None None

ESE - SSE  Lake Erie

@ = Residence address next to identified meat location
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8.1 Introduction

In 1994, the major deviations frem scheduled REMP activities were the loss of TLDs due
to vandalism, and the loss of electrical power to air sampling and water sampling
equipment. The following sections list all deviations, changes and corrective actions
from the normal sampling schedule for 1994. These deviations did not have a significant
impact on the execution of the REMP.

8.2 Direct Radiation Monitoring

All TLDs are placed in the field in inconspicuous locations to minimize the loss of TLDs
due to vandalism. During 1994, two hundred sixty eight (268) TLDs were placed in the
field for the REMP program and one (1) emergency and four (4) REMP TLDs were found
missing. Section 8.2.1 lists all deviations and changes to the Direct Radiation Monitoring
program.

8.2.1 Environmental TLDs

On May S, TLDs T-20, T20E, and T49 were found missing during the mid-second quarter
inspection. T-20 was immediately replaced with spare TLD #3 and T-49E (“E"
represents the emergency TLD) was used for the quarterly read.

On June 30, T-7 was moved to a new location. T-7 is now located on Detroit Edison
utility pole #8235-9056, on the north side of North Custer Road, past Doty Road adjacent
to Michigan Gas Utility’s pumping station. The TLD was moved from the original
location at the request of the land owner.

On June 30, during the second quarter TLD exchange, T-30 and T-32 were found
missing. The TLDs were replaced with the third quarter TLDs and T-30E and T-32E
were used for the second quarter reads. Location T-20 (spare TLD #3) was only in the
field for fifty-seven (57) days, however, the exposure was normalized to a standard
quarter (91.3 days).
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8.3 Atmospheric Monitoring

In the Atmospheric Monitoring program, two hundred and sixty (260) particulate and
charcoal cartridges were scheduled to be collected in 1994. All samples were collected as
scheduled, however, three (3) samples had reduced sample volumes due to electrical
power outage or equipment malfunction. Section 8.3.1 lists all deviations and changes to
the Atmospheric Monitoring program.

8.3.1 Air Sampling

On January 4, air sampler API-1 was found not operating due to a blown fuse in the fuse
box that feeds power to the sampler. This fuse box is maintaired by Detroit Edison’s
lines division. The Wayne/Monroe lines division was contacted and the fuse was
replaced. The sampler only ran sixty (60) hours during the sampling period. For this
reason the weekly sample and the first quarter composite sample are considered to be less
than representative.

On May 3, the sample head for sampler API-3 was found not seated correctly in the
quick-disconnect connector. This caused an air flow restriction which resulted in a low
voiume for the sampling period. The quick-disconnect was tightened to ensure proper
seating of the sample head. For this reason the weekly sample and the second quarter
sample are considered to be less than representative.

On June 28, air sampler API-4 was moved to a new location. API-4 is now located on
Detroit Edison utility pole #8235-9056, on the north side of North Custer Road, past Doty
Road adjacent to Michigan Gas Utility's pumping station. The air sampler was moved
from the original location at the request of the land owner.

On November 22, the air sample for API-5 had a slightly reduced volume. After an
investigation, it was determined that the air sampler was down for approximately four (4)
hours due to a power outage. For this reason the weekly sample and the fourth quarter
composite sample are considered to be less than representative.

8.4 Terrestrial Monitoring

During 1994, forty (40) milk samples were scheduled to be collected. Two (2) samples
were not collected due to the fact that one animal stopped producing milk. To
compensate for the lack of milk, four (4) grass samples were added to the schedule.
However, due to seasonal availability, only two (2) grass samples were obtained.
Sections 8.4.1 through 8.4.3 list all deviations and changes to the Terrestrial Monitoring
program.
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8.4.1 Milk Sampling

On September 8, a new indicator milk location, designated as M-9, was added to the
program and is located at 6658 Labo Road. This location was identified during the
annual Land Use Census.

During the months of November and December no milk samples were collected at
location M-9 because the animal stopp2d producing milk.

8.4.2 Grass Sampling

For the month of December, grass samples were not collected at M-9 and M-8 (control
sample) due to seasonal availability.

8.4.3 Garden Sampling

All scheduled garden samples were collected in 1994,

8.5 Agquatic Monitoring

During 1994, thirty-six (36) drinking water, twenty-four (24) surface water, sixteen (16)
groundwater, and ten (10) sediment samples were scheduled to be collected. In addition,
twenty-two (22) fish samples were to be collected for the Aquatic Monitoring program.
Due to loss of electrical power, two (2) grab samples were collected; one drinking water
and one surface water sample. Sections 8.5.1 through 8.5.5 list all deviations to the
Aquatic Monitoring program.

8.5.1 Drinking Water Sampling

On August 15, drinking water sampler DW-1 was found rot operating due to loss of
electrical power. This loss of power was due to severe storms that passed through the
area on August 13 and 14, 1994, A grab sample was taken and the sampler was reset and
put back into service. For this reason the monthly sample for August and the third quarter
composite sample are considered less than representative.
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8.5.2 Surface Water Sampling

On August 15, surface water sampler SW-3 was found not operating due to loss of
electrical power. This loss of power was due to maintenance on the K-10 breaker which
provides power to the General Service Water (GSW) pump house. A grab sample was
taken and the sampler was reset and put back into service. For this reason the monthly
sample for August and the third quarter composite sample are considered less than
representative.

8.5.3 Groundwater Sampling

All scheduled groundwater samples were collected in 1994,

8.5.4 Sediment Sampling

All scheduled sediment samples were collected in 1994,

8.5.5 Fish Sampling

All scheduled fish samples were collected in 1994.

8-4



Fermi 2 - 1994 Annual
Radiological Environmental
Operating/Monitoring Report

9. Program Summary



16

Tablc -1 Radioiogical Environmental Moni* ~mi«g Program Summary

Name of Facility: Ennco Fermi Unit 2
Location of Facility: 30 miles southeast of Detroit. Michigan (Frenchtown Township)

Dockst No.© 50-341

Location with Highest
Type Number of uo Locations Locations Non-routine

Gamma (TLD) Gamma Radiation 1.0E+0 140  (250252) T-25 (Indicator) 18.2 (4/4) 146 (16/18) None

Background 266 9110226 14410226 1151177

{mR/std qtr)

Airborne GB 260 1.0E-2 23E-2  (2087208) API-5 (indicator) 2.4E-2 (52/52) 2.3€E-2 (52/52) None

Particuiates 8.8E-3t0 4 6E-2 1.3E-21t0 3.9E-2 12E-210 4 2E-2

(pCvoum.) GS 20
BE-7 N/A 1.4E-1 (16/186) APi-3 (Indicator) 1.5E-1 (4/4) 1.4E-1 (4/4) None

1.2E-1to 1.7E1 1.3E-1 to 1.7E1 1.3E-1 to 1.7E-1
K-40 N/A 1.2€-2 (5/16) APL-5 {Indicator) 2.5€-2 (1/4) 89E-3 (1/4) None
5.8E-3 1o 2.5E-2 2 5E-210 2.5€-2 89E-310 8.9E-3

MN-54 N/A <MDA <MOA None
CO-58 N/A <MDA <MDA None
FE-59 N/A <MDA <MDA None
CO-6C N/A <MDA <MDA None
IN-65 N/A <MDA <MDA None
ZRANB-95 N/A <MDA <MDA None
RU-103 N/A <MDA <MDA None
RU-106 N/A <MDA <MDA None
CS-134 5.0E-2 <MDA <MDA None
C§-137 6.0E-2 <MDA <MDA None
BA/LA-180 N/A <MDA <MDA None
CE-11 NA <MDA <MDA None
CE-144 N/A <MDA <MDA None
RA-226 N/A <MDA <MDA None
TH-228 N/A <MDA <MDA None
SR89 20 N/A <MDA <MDA None
SR-90 N/A <MDA <MDA None

Airborne 131 260 70E-2 <MDA <MDA None

fodine

(pCicu.m )

Joday Surionuopy/Sumaadg)
[puawiuonauy pndojorpoy
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Table 9-1 Radiclogical Environmental Monitonng Prograr ' Summary (cont }

Name of Facility: Ennce Fermi Unédt 2 Docket No.. 50-341 Reporting Penod:  January - December 1994
Location of Facility. 30 miles southeast of Detroit, Michugan (Frenchtown Township)
Locat-n with Highest
Sample Type and Indhcator Contraoi Nurnber of
Type Numbet of Lo Locations Locations Non-routine
{Urits) Analysis 4 MosnendRange | ‘location _m_r Resuts
Ml 131 40 1.0E+0 <MDA <MDA None
(pCT)
SR-89 40 N/A <MDA <MDA None
SR-90 N/A 1 7E+0 (22/22) M-8 {indicator) 2.1E+0 (44 1.3E+0 (1818) None
1 1E+0 10 4 9E40 {goat milk) 1 7E+010 4 9E+D S5.7E-110 2.3E+0
GS 40
BE-7 N/A <MDA <MDA None
K-40 N/A 1.5E+3 (22/22) M-9 (Indicator) 20E+3 (4/4) 1.3E+3 {1818) None
13E+310 7 1E+3 {goat mili) 18E+310 2 1E+3 1.2E+3 10 1. 6E+3
MN-54 N/A <MDA <MDA None
CO-58 NA <MDA <MDA None
FE-58 NA <MDA <MDA None
CcO-80 N/A <MDA <MDA None
ZN-B5 N/A <MDA <MDA None
ZR/NB-25 N/A <MDA <t None
RU-103 N/A <MDA <MDA None
RU-106 N/A <MDA <MDA None
CS-134 1.5E+1 <MDA <MDA None
CS-137 18Es1 <MDA <MDA None
BA/LA-140 15€+1 <MDA <MDA None
CE-141 NA <MDA <MDA None
CE-144 N/A <MDA <MDA None
RA-226 N/A <MDA <MDA None
TH-228 N/A <MDA <MDA None
Grass 131 2 8.0E+1 <MDA <MDA None
{pCihg wet;
GS 2
BE-7 N/A 58E+3 (V1) M-9 (indicator) 509E4+3 (1) 4 9E+3 (1) None
59E+310 59E43 58E+310 59E+3 49E4+3 10 49E+3
K-40 N/A 7 3E4+3 (1/1) M-8 {Control) 7 4E+3 /1) 7 4E+3 (171} None
7.3E+310 7.3E+3 74E+310 7 4E42 74E+310 7 4E4+3
MN-54 N/A <MDA <MDA None

Joday Surionuop/Sunwaado)
[prurwuonsuzg fondojorpoy
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Table 9-1 Radiological Environmental Monitoring Program Summary (cont )

Name of Facility. Enrico Fermi Unit 2 Docket No.. 50-341
Location of Facility: 30 miles southeast of Detroit, Michigan (Frenchtown Township)

Reporting Period.  January - December 1994

Location with Highest
Sampie Type and indicator N'#E\ Control Number of
Type Number of Lo Locations Locations Non-routine
Uiy Arsiyn rem 1L Locetion Soenoni oy 3 Nean ol tngs Sonie
Grass {com.j cO-58 N/A <MDA <MDA None
(pCikg wet} FE-50 N/A <MDA <MDA None
CO-60 NA <MDA <MDA None
ZIN-65 N/A <MDA <MDA None
ZR/NB-95 N/A <MDA <MDA None
RU-103 N/A <MDA <MDA None
RU-106 N/A <MDA <MDA None
CS-134 6.0E+1 <MDA <MDA None
CS-137 8.0E+1 <MDA <MDA None
BA/LA-140 N/A <MDA <MDA None
CE-141 N/A <MDA <MDA None
CE-144 N/A <MDA <MDA None
RA-226 N/A <MDA <MDA None
TH-228 N/A <MDA <MDA None
Vegetables 131 13 6.0E+1 <MDA <MDA None
(pCikg wet) Gs 13 None
BE-7 N/A 2.8E+2 6/11) FP-1 (indicator) 35E42 (3/8) 1.7€+2 (12) None
1.3E+2t0 4 4E+2 19E+2 10 4 4E42 1.7E+210 1 TE+2
K-40 NA 31E+3 (1111) FP-1 (Indicator) 4.0E+3 (6/6) 2.8E+3 12/2) None
8.9E+2 10 58E+3 22E+310 58E+3 27E+310 3.0E+3
MN-54 N/A <MDA <MDA None
CO-58 N/A <MDA <MDA None
FE-59 N/A <MDA <MDA None
CO-60 N/A <MDA <MDA None
ZN-E5 N/A <MDA <MDA None
ZR/NB-95 N/A <MDA <MDA None
RU-103 N/A <MDA <MDA None
RU-108 N/A <MDA <MDA None
CS-134 6.0E+1 <MDA <MDA None
CSs-137 8 O0E+1 <MDA <MDA None

woday Sursonuop/Sunmiade)
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