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Program Summary

The purpose of the Radiological Environmental Monitoring Program (REMP) is 1o assess the
environmental impact of operating Fermi 2. This program also provides the verification of the effluent
monitoring program 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. At Fermi 2, the monitoring program 15 designed to measure radiation exposure to the
public. 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 using thermoluminescent
dosimeters (TLDs), and by the collection of air, milk, 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 activiry and composited for
gamma spectrum analysis, The charcoal filters are analyzed for lodine-121 (1-131). Radionuclides can
enter 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 animal’s 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.
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Fish are sampled semiannually anc the species collected correspond to those that may be consumed by
the local population. Fish are good indicators because they tend 1o concentrate radionuclides by
ingestion and provide an effective mechanism for integrating the variable concentrations of radionu-
clides in the water over extended periods. Sediments are also collected semiannually. Sediment, in the
vicinity of the liquid radwaste discharge, represents the most likely site for accumulation of radionu-
clides in the aguatic environment and, with long-lived radionuclides, a gradual increase in radioactivity
concentration is expected over time. Sediments, therefore, provides a long-term indication of change
that may appear in other sample media (1.c., water and fish samples).

Preoperational program

All nuciear power plants are required by the Nuclear Regulatory Commission (NRC) 1o 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 plant
began producing power in 1985, The data accumulated during those vears established a baseline for
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 preaperational monitoring program are sull in effect today.

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 air, lake sediments and water, drinking water,
groundwater, cow and goat milk, and local garden vegetables.
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TABLE 41

FERMI 2
Number of Somples Number
Medio locations collected Frequency Type of analysis of analyses
Thermoluminescent &3 250 Quarterty Gaomma dose 250
Dosimeters
Air Porticulate 5 265 Weekly Porticulote-Gross beta radicoctivity 265
Air logine 5 265 Weekly Radioiogine 131 265
Gammg isotopic of composite
by location (Quarterty) 20
Stontium 89/90 (Quarterly) 20
Surface Water 2 24 Monthly Gamma isotopic (Monthly) 24
Strontium 86/90 (Monthly) 24
H-3 composite (Quarterly) 8
Drinking Water 3 e Monthly Gomma isotopic (Monthily) %
Strontium 89/90 (Monthty) 29
Gross beta (Monthly) 28
H-3 compostte (Quarterly) 9
Ground Water 4 16 Quarnierly Gamma isotopic 16
H-3 16
Figh 3 2 Semiannually Gammg sotopic (on edible portion) 29
Strontium 89/90 26
Sediment <! 10 Semannually Gammao isotopic 10
Strontium 89/90 10
Wik 3 46 Monthly & Gomma isotopic 46
semimonthly Rodiciodine -131 a5
Stontium 89/90 45
Grass 2 24 Monthily & Gummo $50topic 24
semimonthly Rodioiodine - 131 24
Leaty Vegetabies a 24 Monthiy Gammg isotopic 2
ot time of harvest Rodioioding-131 {on edible portion) 24
Total 99 982 1312

Conzinyed on page 4-6
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TABLF 4-1
Operational Sampling and Analysis
continued from page 4-5
FERMI |
Number of Samples Number
Medio locations collected Frequency Type of analysis of analyses
Row Woter 7 14 Semignnually Gross beto 4
Sediment 3 6 Semiannually Gomma spec 6
Total 10 20 20
ONSITE EFFLUENTS
Number of Somples Number
Media locations coliected Frequency Type of analysis of analyses
Liguid ] 4 Quaonerty* Strontium 89/90 4
iron 85 4
Goseous . 7 28 Quarery** Strontium 89/90 28
Total N ) 32 Monthly /Weekly Noble gases/Gamma isotopic 36
GRAND TOTAL
Number of Samples Number
Medio locations collected Frequency Type of analysis of analyses
117 1034 1368
* If discharge: have been performed
** Ax pare of normal plan: operanions, additional samples are saken ou a weekly and monshly basis
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Nuclear Regulatory Commission Monitoring Program

The U.S. Nuclear Regulatory Commission (NRC) Direct Radiation Monitoring Netwaork is operated
in cooperation with the State of Michigan's Division of Radiological Health. This program provides
continuous measurement of ambient radiation levels of radiation around the Fermi 2 site. Ambient
radiation levels result from naturally occurring radionuclides present in the soil, cosmic radiation from
outer space and the contribution, if any from the monitored nuclear plant. This network both
establishes background radiation levels from routine facility operation as well as being available to

determine the radiological impact of any abnormal facility operations.

The NRC maintains 21 thermoluminescent dosimeter (TLD) locations around Fermi 2. Their
location is listed in Table 10-1. The TLD's are collected by State of Michigan representatives and are
analyzed independently of the Fermi 2 TLD's. This independent assessment of the ambient radiation

levels around Fermi 2 is consistent with the Fermi 2 TLD monitoring program measurements.

The results from the NRC monitoring program are published quarterly in NUREG 0837 titled NRC
TLD Divect Radsation Monssoring Network.
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Terrestrial Monitoring Program

Introduction

The terrestrial monitoring portion of the REMP provides for a continuous surveillance of the non-
aquatic environment surrounding Fermi 2. The program consists of monitoring the atmosphere, milk,
grass, and vegetables for radioactivity that might originate from the operation of the plant. The
program also monitors direct radiation in the environment surrounding Fermi 2. The following
sections discuss the rype and frequency of terrestrial sampling, analyses performed, and a comparison
of 1992 data to previous operational and preoperational data.

Direct radiation

Detroit Edison uses thermoluminescent dosimeters (TLDs) to measure direct gamma radiation in the
environs of Fermi 2. Teledyne Isotopes environmental TLDs are presently being used to measure direct
radiation. These dosimeters are 25% by weight Calcium Sulfate encased in Teflon. The TLDs are
thoroughly tested 1o 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. 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. Indicator TLDs are located
within a ten mile radius of the plant and control TLDs are located greater than ten miles. The average
exposure for indicator TLDs during the preoperational program was 17.3 mRem/Std Qur. and 17.6
mRem/Std Qur. for control TLDs. The annual average exposure for indicator TLDs ranged from 13.6
mRem/Std Qur. 10 21.0 mRem/Std Qur. The annual average exposure for control TLDs ranged from
15.5 mRem/Std Qur. 10 21.9 mRem/Std Qur. From 1985 to 1991 the average exposure for indicator
TLDs was 16.1 mRem/Std Qur. and 16.8 mRem/Std Qur. for control TLDs. The annual average
exposure for indicator TLDs ranged from 13.6 mRem/Std Qer. 1o 20.3 mRem/Std Qu. The annual
average exposure means for control TLDs ranged from 13.4 mRem/Std Qur. 10 22.2 mRem/Std Qtr.
As Figure 3-1 shows, the operational period from 1985 to 1991 was consistent with the preoperational

program.

6-3
Tervestrial Mouttoring Report






| Ferm 2~ 1992 Annual
Radiologicai Fruvivonmental
Monstarsng Repors

Air sampling

Detronn Edison continuously samples the atmosphere surrounding Fermi 2 for radioactivity. Air
sampling began in 1979, during the preoperational program. At each sampling location a mcchanical
air sampler is used to draw a continuous volume of air through two fikers designed to collect
particulates and radioiodines. Air samples are collected weekly and analyzed for gross beta and lodine-
131 acuvities. The parriculate 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 emitting 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. During the preoperational program,
excluding the year 1981, the average gress 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/cubic 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 envitonmental air samples in 1981. 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 Cs-137, Ce-141, Ce-144,
Ru-103. Ru-106, Zr-95, Nb-95, Mn-54, and Sb-125 in the atmosphere as a result of this test.
From 1985 10 1991 the average gross beta for indicator samples was 2.4E-2 pCi/cubic meter and
ranged from 2.1E-2 pCi/cubic meter to 3.4 pCi/cubic meter. The average gross beta for the control
samples was 2.4E-2 pCi/cubic meter and ranged from 2.0E-2 pCilcubic meter to 3.3E-2 pCi/cubic
meter. In 1986, as shown in Figure 6-2, there was a slight increase in gross beta activiry and a
2.7E-1 pCilcubic meter “spike” in the lodine-131 activity. These elevated activity levels have been
artributed to the nudlear accident at Chernobyl (US.S.R.} on April 26, 1986. For the operational
period from 1985 to 1991, excluding 1986, the air sampling data is consistent with the
preoperational data,

6-5
Tervestrial Mongoring Report




Fermi 2 ~ 1992 Annua

J.

Radiologncal Envevonmenial

Ad 8 i -
vianitoring Repori

Fieuwe 6.2
gure -4

Environmental Air Sampling

i : v | 2 ”
HETRYT DCla anG

il Monstoring Report







Milk and grass sampling

The milk and grass sampling portion of the REMP is perhaps the most important aspect of the
program. This is because a major radiation exposure pathway to the public can be the consumption
of milk from local grazing animals (dairy cows or goats). Milk 1s collected from two indicator locations
and one control location semimonthly when animals are on pasture and monthly at other umes. The
milk is analyzed for 1-131, gamma emitting isotopes, and $r-89/90. Milk sampling began in 1979 in
the preoperational program. During this time period milk samples were only analyzed for 1-131 and
gamma emitting isotopes. From 1979 10 1984 Cs-137 and naturally occurring K-40 were the only
isotopes detected in milk samples. During the operational period between 1985 and 1987, milk
samples were also only analyzed for 1-131 and gamma emitting isotopes. In 1986, after the nuclear
accident at Chernobyl (U.S.S.R.), I-131 and Cs-137 were detected in both indicator and control milk
samples. The analysis for Sr-89/90 began in 1988 and Sr-90 is now routinely detected in both indicator
and control milk samples. The presence of $1-90 in milk and other environmental samples is due to
past atmospheric nuclear weapons testing. Naturally occurring K-40 was also detected in milk samples
during this period. For the operational period from 1985 to 1991, excluding 1986, the milk sample
data is consistent with the preoperational data. During 1992, forty six (46) milk samples were collected
and analyzed for 1-131, gamma emitting isotopes, and $r-89/90. Nawrally occurring K-40 was
detected in both indicator and control samples. The indicator samples had an average K-40
concentration of 1.3E+3 pCi/l and ranged from 1.1E+3 pCi/l to 1.8E+3 pCi/l. The control samples
had an average K-40 concentration of 1.4E+3 pCi/l and ranged from 1.2E+3 pCi/l to 1.7E+3 pCi/l.
Sr-90 was also detected in both indicator and control milk samples. Both indicator and control samples
had had an average S1-90 concentration of 2.0E+0 pCi/l. The indicator samples ranged from 7.6E-1
pCi/l to 4.3E+0 pCi/l. The control samples ranged from 4.9E-1 pCi/l 1o 5.3E+0 pCill.

For 1992, the milk sampling data is consistent with prior operational data and preoperational data.

In 1970, the concentration of $r-90 in local milk was 6 pCi/liter according to the Michigan
Department of Health's “Milk Surveillance”, Radiation Data and Reports, Vol. 11-15, 1970-1974.
Figure 6-4 shows the calculated decay curve for the 1970 concentration of $r-90 and the average
concentrarions since 1988, Figure 6-4 shows the inventory of $r-90 in the local environment is
decreasing with time and closely follows the calculated decay curve. This would suggest that the

wnventory of $-90 in the environment is duc to past atmospheric nuclear weapons test'ng,
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Garden sampling program

Fermi 2 collects samples of leafy vegetables from indicator locations identified by the Annual Land Use
Census. Samples are also coliected at a control location that is ar a distance and direction which s
considered 10 be unaffected by plant operations. Samples are collected once a month during the
growing season (June through September) and are analyzed for 1-131 and gamma emitting isotopes.

Vegetable sampling started in 1982, During the preoperational program, only naturally occurring
K-40 was detected in both indicator and control vegerable samples. During the operational period
trom 1985 to 1990, only naturally occurring K-40 was detected in both indicator and control vegetable
samples. In 1991 Cs-137 was detected in one indicator sample with a Cs-137 concentration of 1.2E+1
pCi’kg wet wt. The presence of Cs-137 in vegetable samples can be attributed to past atmospheric
wezpons testing and possibly to the nuclear accident at Chernobyl (U.S.SR.).

During 1992, twenty four (24) vegetable samples were collected and analyzed for I1-131 and gamma
emitting isotopes. Naturally occurring K-40 and Be-7 were detected in both indicator and control
vegetable samples. One indicator sample detected naturally occurring Th-228. The same indicator
sample showed activity for Cs-137 with a concentration of 1.1E+1 pCi/kg wet wt. The presence of
Cs-137 in vegetable samples can be attributed to past atmospheric nuclear weapons testing and
possibly to the nuclear accident at Chernobyl (U.S.S.R). Since Cs-137 has never been detected in any
gascous effluent sample from Fermi 2, and since the pathway from Fermi 2 to vegetables would be
the deposition of gaseous effluents on the ground, it appears that none of the Cs-137 activity in
vegetables is due to Fermi 2 effluents. For 1992, the vegetable sample data is consistent with pnor
operational data and preoperational data.
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Aquatic Monitoring Program

Introduction

The aquatic monitoring portion of the REMP provides a continuous surveillance of Lake Erie, on
which the plant site borders. The program consists of monitoring raw municipal drinking water,
surface water, groundwater, lake sediments, and fish for radioactivity due to the operation of the plant.
The following sections discuss the type and frequency of aquatic sampling, analyses performed, and

a comparison of 1992 data to previous operational and preoperational data.

Drinking water sampling

Detroit Edison continuously monitors drinking water at one control location and two indicator
locations using automatic compositing samplers. In this program composite sample aliquots are
collected at rime intervals that are very short (hourly) relative to the compositing period (monthly) in
order to assure obtaining a representative sample. Indicator water samples are obtained at the Monroe
water intake located approximately 1.1 miles south of the plant and at the Fermi 1 potable water plant
located approximately 0.3 miles south southeast of the plant. Detroit municipal water is used for the
control samples and are obtained at the Allen Park water intake located approximately 18.6 miles north
of the plant. Drinking water samples are collected on a monthly basis and analyzed for gross beta,
Strontium 89/90, and gamma emitting isotopes. The monthly samples for cach location are combined
on a quartetly basis to form a quarterly composite sample and are analyzed for tritum. Drinking water
sampling began in 1979 and the samples were only analyzed for gross beta, gamma emitting isotopes,
and tritium. The average annual gross beta for indicator drinking water samples, excluding 1981,
during the preoperational program was 3.4E+0 pCi/liter and ranged from 2.1E+0 to
4.3E+0 pCifliter. The average annual gross beta for control drinking water samples during
this time period was 3.5E+0 pCi/liter and ranged from 2.9E+0 1o 4.5E+0 pCi/liter. In 1980 and
1983 Cs-137 was detected at both control and indicator locations, levels ranging from 5.4E+0 pCi/
liter to 1.9E+1 pCifliter. Tritium was also detected during the preoperational program and had an
annual average of 3.2E+2 pCi/liter and ranged from 2.6E+2 to 4.5E+2 pCilliter.

7-3
Aguatic Menstoring Program




Dirinking Water Samples




in 1988 and 5r-90 has been detected in both indicator and control saiuples. The average annual
Sr-90 activity for indicator samples was 7.3E-1 pCifliter and ranged from 4.8E-1 to 1.2E+0 pCi/liter.
The average aanual $1-90 activity for control samples was 7.6E-1 pCi/liter and ranged from
7.1E-1 o 8.0E-1 pCifliter. Tritium was also detected in both indicator and control drinking
water samples during this time period. The average annual tritium activity for indicator samples was
2.8E+2 pCifliter 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+2 10 3.4E+2 pCilliter. For the
operational period from 1985 to 1991, the drinking water sample data is consistent with the
preoperational data. In 1992, twenty nine (29) drinking water samples were collected and analyzed
for gamma emitting isotopes, Sr-89/90, and tritium. Twenty eight (28) of the drinking water samples
were analyzed for gross beta. The average annual gross beta for indicator samples was 3.4E+0 and
ranged from 1.4E+0 to 6.4E+0 pCilliter. The average annual gross beta for control samples was
3.0E+0 pCi/liter and ranged from 1.6E+0 10 5.1E+0 pCi/liter. No gamma emitting isotopes were
detected in drinking water samples during 1992. Nine {9) quarterly composite drinking water samples
were prepared and analyzed for rritium. No tritium or strontium 89/90 activity was detected in
drinking water samples for 1992. For 1992, the drinking water sample data is consistent with prior
operational data and preoperational data.




Surface water sampling

Detron 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 1o the compositing period (monthly) in order to assure obtaining a representative
sampie. Indicator surface water samples are obtained at the Fermi 1 water intake and the Fermi 2
General Service Water building, both locations are approximately 0.3 miles south southeast from
Fermi 2. The control surface warer samples are obtained from Trenton Channel Power Plant’s cooling
water intake on the Detroit River which s 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
emirting 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 only analyzed for gamma enitting isotopes, and tritium. During this preoperational
program no gamma emitting isotopes, except for naturally occurring K-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 pCifliter and ranged from 2.2E+2 1o 4.1E+2 pCifliter. From 1985 to 1989, no gamma
emitting isotopes were detected in surface water samples. Sr-90 was detected in both indicator and
control samples. The average annual $1-90 activity for indicator samples was 1.6E+0 pCi/liter and
ranged from 8.3E-1 1w 2.4E+0 pCi/liter. One control sample had a $r-90 activity of
76E-1 pCifliter. Tritium also was detected in both indicator and control samples for this time
period. The average annual tritium activity for indicator samples was 2.3E+2 pCifliter and ranged
from 1.6E+2 10 3.1E+2 pCifliter. One control sample had a tritium activity of 2.4E+2. In 1990,
two indicator samples showed detectable activity for Cs-137 ar an average concentration of
1.2E+1 pCi/liter and ranged from 9.7E+0 1o 1.5E+1 pCilliter. In 1991, 5+-90 was detected in one
indicator sample at a concentration of 5.3E-1 pCifliter. The presence of $r-90 in surface water
samples is due 1o past atmospheric nuclear weapons testing.

In 1992 twenty four (24) surface warer samples were collected and analyzed for gamma emitting
wotopes, S1-89/90, and writium. No gamma emirting isotopes or Sr-89/90 were detected in surface
water samples. | cht (8) quarterly composite surface water samples were prepared and analyzed for
rritium. No tritiun: acuvity was detected in surface water samples for 1992, For 1992, the surface water
sampling data is consistent with prior operational data and preoperational dara.
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Groundwater sampling

Groundwater is collected on a quarterly basis from four wells surrounding Fermi 2. The groundwarer
18 analyzed for gamma emitting isotopes and tritium. The subsurface hydrology of the local area is such
that groundwater flows towards Lake Erie. For this reason, sampling location GW-4 which is located
approximately 0.6 miles west north west is least likely to be affected by the operation of the plant.
Groundwater sampling began in 1987. From 1987 to 1989 no radioactivity was detected in
groundwater samples. In 1990, one control sample had a Cs-137 acuvity of 7.71E+0 pCifliter and
one indicator sample had 2 tritium activity of 9.9E+1 pCi/liter. In 1991 only naturally occurring
K-40 was detected in grou fwater samples. In 1992, sixtcen (16) groundwater samples were collected
and analyzed for gamma emitting isotopes and trinum. No gamma emitting isotopes or tritium
were detected in groundwater samples. For 1992, the groundwater sample data is consistent with
prior operational data and preoperational data.

Sedrment sampling

Lake Erie shoreline and bottom sediments from five locations are coliected on a semiannual basis and
are analyzed for gamma emitting isotopes and Strontium 89/90. There is one control locatior. 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 liquid discharge area,
the shoreline at the end of Pointe Aux Peaux, and Indian Trails Community Beach. During the
preoperational program there was not a control location and samples were only analyzed for gamma
emitting isotopes. During the preoperational program. except for narurally occurring isotopes, only
Cs-137 was detected in sediment samples. For this uime period the average Cs-137 concentration was
3.3E+2 pCifkg and ranged from 5.0E+1 to 6.6E+2 pCi/kg.

7.7
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In 1992, ten (10) sediment samples were collected and analyzed for gamma emitting isotopes ani!
Stontum 89/90. Naturally occurring gamma emitting isotopes were detected in both indicator and
control sediment samples. Cs-137 was detected in one contro] sediment sample. The control sample
showed a Cs-137 concentration of 1.0E+2 pCi/kg. $1-90 was detected in three indicator samples at
an average concentration of 4.8E+ ] pCi/kg and had a range of 3.7E+1 10 5.9E+ 1 pCi/kg. The presence
of Cs-137 and $r-90 in sediment samples is due to past atmospheric nuclear weapons testing, For 1992,
the sediment sample data is consistent with prior operational data and preoperational data except that
activity was not seen at location S-2 asin 1990 and 1991. This 1s consistent with the fact that no liquid
discharges occurred berween July 1991 and December 1992 and that the long term build-up of |
radioactivity in sediments is not significant. '

Fish sampling

Samples of fish are collected from Lake Eric at three Jocations 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
discharge. Edible portions of the fish are analyzed for gamma emitting isotopes and Strontium 89/90,
During the preoperational program only naturally occurring isotopes and Cs-137 were detected. The
average Cs-137 concentration for indicator samples was 3.5E+1 pCikg and 4.2E+1 pCikg for
control samples. Preoperational fish samples were only analyzed for gamma emitting isotopes.
From 1985 to 1991, the average Cs-137 concentration for indicator samples was 5.2E+1 pCiikg and
ranged from 2.0E+1 to 7.2E+1 pCi/kg. The average Cs-137 concentration for control samples was
5.5E+1 pCilkg and ranged from 2.5E+1 1o 9.7E+1 pCifkg. The analysis for 51-89/90 began in
1990 and Sr-90 has been detected in both indicator and control samples. The average S$1-90 ]
concentration for indicator samples was 7.9E+1 pCifkg and ranged from 2.7E+1 1o 1.3E+2 pCilkg,
The average 51-90 concentration for control samples was 5.2E+1 pCi'kg and ranged from 2.7E+1 10
7.7E+1 pCilkg,

In 1992, twenty nine (29) fish samples were collected and analyzed for gamma emitting isotopes
and 26 of the samples were analyzed for Swontium 89/90. The only gamma emitting isotapes u

detecied in these samples were naturally occurring. 5r-90 was detected in both indicator and

control fish samples. The average concentration of Sr-90 for indicator samples was 4. 7E+1 pCi/kg and
ranged from 7.3E+0 1o 1.1E+2 pCi/kg. The average concentration of $:-90 for control samples was
6.4E+1 pCitkg and ranged from 3.2E+0 10 3.7E+2 pCilkg.
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An annual Land Use Census is conducted by Detroit Edison in order to update information used
to estimate radiation dose to the public and to determine if any modifications 1o the Radiological

Environmental Monitoring Program are necessary. This information ensures that these programs
are as accurate as possible. The Land Use Census is required by Title 10 of the Code of Federal
Regulations, Part 50, Appendix 1 and Fermi 2 Offsite Dose Calculation Manual. The Land Use
Census is conducted a maximum distance of 5 miles from Fermi 2, and identifies the Jocations of the
nearest milk producing animals, the nearest residence, and the nearest garden (greater than 50 square
meters and containing broad leaf vegetation) in each of the 16 meteorological sectors. Gardens greater
than 50 square meters is the minimum size required to produce the quanuty (26 kg/year) of leafy
vegetables assumed in Regulatory Guide 1.109 for the 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.c., lettuce and cabbage), and (2) a vegetation yield of 2 kg/square meter.

1992 Land Use Census results

T ————

The Land Use Census was conducted during the month of August in 1992. The census data was
obtained by driving all roads within a five mile radius and in some cases performing door-to-door
surveys. The data was then compared with the 1991 data 1o determine any changes in the Jocal area.
The analvsis of the new Land Use Census data showed that there was a new critical recepror for
calculation of offsite dose duc to gaseous efluents. The critical receptor is the individual living offsite
who receives the highest dose due to 1-131, 1-133, H-3 and products with half lives greater than eight
days in gascous effluents. Other minor changes were found in the 1992 data when compared to the
1991 data and were determined to be insignificant. The information gathered during the 1992 Land
Use Census is tabulated and presented in tables 8-1 through 8-3.




| Fermi 2 - 1992 Annual

Radioiogzcal Emaronmenial
Momitoring Repor:
Table 8-1
Residences
Distance Change
Year Sector Adadress (Miles) (Miles)
1992 NE 6750 Lakeshore 1.13 NC
1991 NE 6760 Lokeshore 113
1992 NNE 6460 Brancheou 107 NC
1991 NNE 6460 Broncheau 1.07
1992 N 6362 Brancheau 109 004
1991 N 6200 Bianchett 1.13
1992 NNW 5701 Post 109 NC
1991 NNW 5701 Post 1.09
1902 NW 6577 Leroux 1.04 NC
1991 Nw 6577 Leroux 1.04
1992¢ WNW 6200 Langton 0.66 NC
1991 WNW 6200 Langton 0.66
T W 001 Toll 1.1 NC
1991 W 6001 Toll 1.1
T WSW 4981 Pte Aux Peaux 1.39 NC
1991 WSW 4981 Ple. Aux Peaux 1.39
1902 SW 5194 Pte. Aux Peoux 1.27 NC
1991 Sw 5194 Pte. Aux Peoux 1.27
1992 SSw 5820 Pte. Aux Peaux 112 NC
1991 SSw 5820 Pte. Aux Peaux 1.12
1992 3 4834 Long 103 NC
1991 S 4834 Long 1.03
ESE - SSE Lake Erie
NC - No Change
# - 1992 Critical Recepor
8-4
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Change
Yeor Sector Address (Miles) (Miles)
1992 NE 7491 Sovey 1.96 NC
1991 NE 7491 Scvey 196
1992° NNE 6441 Brancheau 1.09 NC
1991 NNE 6441 Brancheau 1.09
1992° NNE 7806 Labo 40 NC
1997° NNE 7806 Labo 40
1992° NNE 9501 Turnpike Hwy. 383 NC
991t NNE 2501 Turnpike Hwy 3.83
1992 N 6080 Trombly 164 0.33
1991 N 6372 Trombly 197
1992 NNW 7007 Schuler 1.33 -0.01
1991 NNW 5846 Trombly 1.34
1992 NW 7335 Forest 1.73 NC
1991 NW 7335 Forest 1.73
1992°¢# WNW 6200 Langton 0.66 063
1991 WNW 6170 Leroux 1.29
1992° WNW 8200 Geirman (control) 1446 NC
1991° WNW 8200 Geirman (control) 146
1992 w 6001 Toli 1.1 0.44
1991 W 5681 Toll 1.65
1992 WEW 5068 Spoulding 235 Sikel]
1991 WSW 5111 Spoulding 2.36
1992 SW 4971 Eim 1.46 L0
1991 SW 4828 Eim 1.47
1997 SSwW 4777 $t. Clair 1.17 026
1991 SSw 5823 Shady Lane 143
1992 ) 6151 Goddard 1.18 007
1991 : 6348 Steriing 1.25
ESE - SSE Loke Erie

NC - No Change

* Parniciganss n REMP sampling program

& - 1992 Crivical Recepsor.

8-5
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Table 8.3
Milk Locations
Distonce
Year Sector Address (Miles) findings
1992 NE No identified Locations — NA
1991 NE No identified Locahons - NA
1992 NNE No identified Locatior.s - NA
1991 NNE No ldentified Locations — NA
) N No identified Locations - NA
1991 N No identified Locations — NA
1997 NNW No identified Locations - NA
1991 NNW No identified Locations — NA
1992° NW 3239 Newport Rd 428 Cows
1991° NW 3239 Newport Rd 428 Cows
1092° NW 2705 Labo 54 Cows
1997° NW 2705 Labo 54 Cows
B 1992 WNW 4262 Post 206 Goats
1991 WNW 4262 Post 206 Goaots
1982 W No igentified Locotions to— NA
1991 w No identified Locations —_ NA
1092 WSW No identified Locations - NA
1991 WSW No identified Locations - NA
1902 Sw No Identified Locations — NA
1991 SW No igenfified Locations - NA
1992 SSW No identified Locations - NA
1997 SSwW No ideniified Locations — NA
1997 - No lgentified Locations -_— NA
1991 8 No ldentified Locations -— NA
ESE - SSE Loke Erie
* < Particspated in Fermi 2 REMP,
NA - No Milk Anzmals
8-6
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1992 Program Execution

In 1992, the major deviations from scheduled REMP activities at Fermi 2 were the loss of TLDs due
to theft, air sampler equipment failure, scasonal unavailability of grass samples, and drinking water
sampling equipment malfuncrions. The following list includes all deviations and corrective actions
from the normal sampling schedule for 1992. These deviations did not have a significant impact on
the execution or validity of the REMP.

Envivonmental T1.Ds

All TLDs are placed in the field in inconspicuous locations to minimize the loss of TLDs due 1o
pilferage. During 1992, two hundred fifty two (252) TLDs were placed in the field and four (4) were
found missing. This represents a 98.4 per cent successful collection rate.

On 05/15/92, during the mid-quarter TLD inspection the following TLD was found missing and was
replaced with a spare: T-20.

On 07/62/92, during the quarterly TLD exchange the following TLD was found missing and was
replaced duning the TLD change our: T-12.

On 08/21/92, during the mid-quarter TLD inspection, the following TLD was found missing and
replaced with a spare: T-10.

On 01/05/93, during the quarterly TLD exchange the following TLD was found missing and replaced
during the TLD change out: T-20.

Aisr sampling

During 1992, five hundred thirty {530) air samples were scheduled to be collected. Six (6) of the five
hundred thirty (530) air samples collected were considered to be less than representative of the sample
period due 1o equipment failure. This represents a 98.9 per cent successful collection rate for the year.

On 01/08/92 all air samplers ran six (6) days due 1o the holiday season.

On 07/15/92, during filter exchange API-1 was found inoperable due to a blown fuse. The fuse was
replaced during filter exchange. The sample had sufficient volume to be analyzed.

93
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On 07/15/92, during filier exchange API-2 was found inoperable due to the sampling pump carbon
vanes that were shattered. The carbon vanes were replaced and the sampler was calibrated. The sample
had sufficient volume 1o be analyzed.

On 08/10/92, API-1 was found inoperable due to a blown fuse. The fuse was replaced and the sampler
was restarted. On 08/12/92 the sample was collected and sent for analysis. The sample had sufficient
volume to be analvzed.

On 08/12/92, during filrer exchange API-4 was found inoperable due 1o a storm power outage (no
power to utility pole). On 08/14/92 during filter exchange and after power was restored to the utlity
pole a new sampling unit was installed and calibrated. The sample had sufficient volume to be analyzed.

On 08/19/92, during filter exchange AP1-1 was found inoperable due to a blown fuse. The fuse was
replaced during filter exchange. The sample had sufficient volume to be analyzed.

On 09/23/92, during filter exchange API-1 was found inoperable due 10 2 pump mal.unction. The
sampling unit was replaced and calibrated. The sample had sufficient volume to be analyzed.

On 11/25/92, charcoal cartridge at AP1-3 ran only six (6) days. The charcoal cartridge was removed
for a special analysis. The sample had sufficient volume to be analyzed.

Milk sampling

During 1992, forty six (46) milk samples, were collected. This represents a 100 per cent successful
collection rate for the vear.

On 08/13/92, milk sampling location M-3 (Yoas Farm, 4.2 mi., NW) was dropped from the REMP
program due 10 all milk animals being sold.

Grass sampling

During 1992, thirty-six (36) grass samples were scheduled 10 be collected and ten were not coliected
due to scasonal unavailability and two samples for December were not collected due to grass sampling
being dropped at locations M-7 and M-8. These locations were dropped as a result of the identification
of anew critical recepror during the 1992 Land Use Census. It should be noted that when grass samples
were not available the milk producing animals were not in the pastures grazing. This represents a 72.2

94 |
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per cent successful collection rate for the year, Grass samples are scheduled to be collected with milk
samples at sample locations M-7 and M-8 throughout the year. However, grass is not always available

due to the local climate. Grass samples were not available during the following sampling penods.
On 01/16/92, grass samples M-7 and M-8 not collected due to scasonal unavailability.
On 02/13/92, grass samples M-7 and M-8 not collected due to scasonal unavailability.
On 03/12/92, grass samples M-7 and M-8 not collected due 10 seasonal unavailabiliry.
On 04/16/92, grass samples M-7 and M-8 not collected due to seasonal unavailabiliry.

On 11/12/92, grass samples M-7 and M-8 not coliected due to seasonal unavailability.

Water sampling

During 1992 enhancements were made to the drinking and surface water samplers. The samplers were
modified according to the locations and systems in the plants that they operate in. The samplers were
installed into protective locking cabinets to eliminate problems that have occurred in the past from
inadvertent power ..uterruptions and vandalism. The modifications have shown improvement in
obtainir.g reliable and representative samples.

Drinking water sampling

During 1992, of the twenty nine (29) drinking water samples collected, three (3) were considered
partial samples and less than fully representative. This represents a 89.6 per cent successful collection
rate for the year.

On 05/26/92, the drinking water sample collected at location DW-1 for the month of May is
considered 1o be less than fully representative due to the power interruption to the sampler, the week
of 05/04/92. At this time a grab sample was collected and sent to the lab 1o be analyzed.

On 06/03/92, a new modified sampler was installed at location DW-2. This Jocation has provided a
reliable and representative sample since it was installed.

9-5
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On 07/27/92, the dnnking water sample coliecied ar location YW-1 for the mondh of July is
considered to be less than fully representative due 1o equipment failure on 07/15/92. At this time a grab
sample was collected and sent to the lab 1o be composited with the July sample.

On 09/30/91, rthe dnnking water sample collected ar location DW-1 for the month of September
is considered 1o be less than fully representatve due 10 a power interruption to the sampler on
09/16/92. At this time a grab sample was taken and sent 10 the lab 1o be composited with the
Seprember sample.

On 10/07/92, it was determined that surface water location SW-1 would become drinking water
location DW-3. This was done as a program enhancement.

Surface water sampling

During 1992, twenty four (24) surface water samples were collected. This represents a 100 per cent
successful collection rate for the year.

On 04/13/92, the sampler ar location SW-2 was modified with a digital timer. This system has
provided 2 reliable and representative sample since it was mnstalled.

On 10/07792, a new surface water location SW-3 located at the Fermi 2 General Service Water building
was added to the REMP as a program enhancement.

Laboratory Deviations

Three fish samples collected in May of 1992, were lost during the ashing phase of the fish samples.
Three of the beakers containing fish broke and the ash contents spilled out onto the bottom of
the furnace. In doing so, the integrity of the sam oie: was compromised and samples were reported
as lost in analysis.

The drinking water grab sample collected at DW-1 on 05/04,92. iid not have gross beta, Sr-89/90 and
gamma spectroscopy analyses performed. Instead, laboratory personrel performed on lodine 131
analysis. The sample was discarded before the correct analyses could be performed.
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Tabie 10-1

NRC Meteorviogical  Distance
Station Co-location Sectoi/Azimuth from Reactor
Number  Number (ADpProx) Description
k| NG T 13 mi tstal Beach. Pole on Lakeshore
23 Poles S of Lakeview (Special Areq)
12 NNE/2Z 1.2mi East of termination of Brancheau 5t on post
(Special Areq)
13 N/9 1.1 mi Pole NW comer of Swar: Boat Club fence
(Special Arec)
14 NNW/337 0émi She boundary and Toll Rd. on Site fence by AP2
T NW/313 g6m Site boundary and Toll Rd. on Site fence by APL3
16 WRW/293 gomi Pole. NE comer of Bridge over Toll kd
17 w270 142 mi Pole behind Doty Fam ot 7512 N. Custer Rd.
8 NW/305 19mi Poie on Post R, near NE comer of
Dixie Hwy. and Post Rd.
9 NINW/334 15mi Pole, NW comer of Trombiey and Swan View Rd.
N/é 21mi Poie. § side of Massarant—2 poles W of Chinovare
NNE/23 é6Zmi Pole. NE comer of Milimar, ang Jefferson
NNE/29 bami Pointe Moullee Game Arec Feid Office.
Pole near tree, N area of parking lot
N/356 aim Labo ana Dive Hwy_. Pole on SW comer wifh iight
NNW/337 A4 mi {abo and Brandon, Pole on St comer near RR
NW/315 aom Pole behind Newpon Post Office
WNW/283 49mi Pole. Sk comer of War and Post Rds.
W/271 49 m Pole, NE comer of Nodeau and Laprad
near mobiie home park
WSw 247 48 mi Fole, NE comer of Mentel and Hurd Rds
NRC 16 SW/236 §Zm Tst pole £ of Fermi siren on Waterworks Rd..
NE comer of intersection—Stering State Park Ra.
Entrance Drive/Waterworks (in Sterling State Park)
NRC 14 WEW/257 27mi Pole. 5 side of Wiliams Rd.. & poles W of Dixie Hwy
(Special Area)
NRCIS WEW/239 28mi Pole. N side of Pearl at Parkview Woodiond Baach
(Specidl Ared)
122 NRC13 SN2 1.2mi Pole N side of Pointe Aux Peouy, 2 poles
W of Long—Site Boundary

5
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1 = Indicasor C = Control Q@ = Quarierly contirmued on page 10-4
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Fermy 2 - 1992 Annsual

Radivlagical Environmental
Monitoring Report :
Tabie 10-1 |
Direct Radiation |
continued from page 10-3 !
i
NRC Meteoroiogical  Distance |
Station Co-location  Sector/Azimuth tom Reactor :
Numbe:  Number (Approx)  Description Frequency Type |
123 NRCT1 7195 Tim Pole. S sde of Pone Aux Peaux, | pole Q } |
W of Huron next to Vent Pipe—Site Boundary 1
T24 NRCO SW/225 12mi Fermi Gate olong Pointe Aux Peaux Q ! :
on fence wire W of gate—Site Boundary |
125 WEW/257 i5mi Pole. Toll Ra —13 poles § of Ferm Drive S [ ;
26 WESW/259 1imi Pole. Toll kd — poles S of Ferm) Drive e i |
127 NRC17 SW/225 68 mi Pole. NE comer of McMillon and East Front St :
(Special Area) :
28 NRC32 SW/220 07 m Pole. SE comer of Mortar Creek and LaPlasance @ C |
0 WSW/257 10.3m Pole. £ side of South Dixie Hwy., 1 pole S of Abain @ e |
30 NRC 18 WaW/247 TBm Pole. 5t Mary s Park, comer of £im and Morvoe 8T, @ i |
§ side of parking lof next 1o fiver (Special Areq) §
1Al WSW/255 Gemi 1st pole W of enfrance dnve, Milfon “Pat” Munson @ C |
Recreational Reserve on North Custer Rd. |
132 NRC29 WNW/205 D3m Pole. comer of Stony Creex and Finzel Ras. [<) | [
133 NRC28 NW/317 S2m Pole. W sige of Grafton Rd.. 1 pole N of Ash Q i '
and Grafton intersection |
T34 NNW/338 97m Pole. E side of Port Creek. | pole & of @ ] ;
Wil-Carieton Ro. |
3% NRC26 N/356 6o mi Pole. S side of South Huron River D, across Q | |
from Race 3t (Special Areq) '
136 NRC40 /358 9imi Poie, NE comer of Gibraitar and Cahill Rds. Q l :
137 NNE/Z1 9Em Pole. § comer of Adams and Gibraffar Qe | '
across from Humbug Maring |
138 WNW/294 1.7 mi iesidence—o594 North Dixe Hwy. =) i :
T30 57176 0am 5t comer of Protecied wrea Fence (PAF) < | |
140 S/170 0ami Midway along OBA—PAF) Q i :
141 SSE/181 0.2mi Midway between OBA and Shieid Wall on PAF Q ] '
142 SSENAS 02 mi Midway aiong Shieid Wall on PAF Q i
143 SE/131 oim Midwoy befween Shieid Wall and Aux Bollers on PAF @ i l
7] £SE7100 oim Oppostte OSSF door on PAF Q i :
145 £/B6 01mi NE comer of PAF Q ]
146 ENE/67 0.2mi NE side of barge slip on fence < ]
73] /185 oim § of Turbine Bullding roliup door on PAF Q ]
T48 SW/235 02mi 301 from comer of AAF on PAF Q 1
I = Indicator C = Conrol Q = Quarterly continued on page 10-5
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Table 10-1
Direct Radiation
continued from page 10-4
NRC Meteorological  Distance
Station Co-location Sector/Azimuth from Reactor
Number  Numbe! (Approx) Description Frequency Type
Y Tim Comer of Sfe Boundary fence, N of NOC along (<) T
Crtical Poth Rd
150 w7270 09 mi Site Boundary fence near main gate o i
by the South Bullit St sign
151 N/3 0dm Site Boundary fence. N of North Cooling Tower Q ]
152 NNE/20 04 mi Stte Boundary fence, comer of Ason and Tower (&) i
53 NE/5S 02mi Ste Boundary fence, E of South Cooling Tower S ]
54 5/189 03mi Pole next 10 Fermi 2 Vistors Center @ |
155 WSW/25] 3.3 mi Pole. N sioe of Nadeau kd. across from Sodt & |
Elementary School Marguee
796 WSW/255 49mi Poie. entrance to Jefferson Miadie School Q
on Stony Creek Rd.
7 W/260 2'm Fole. N side of Wiliom Rd. across from Q
Jefferson High School entrance
158 WSW/24¢ 49 mi Pole, W of Hurd Elementary School Marguee Q
89 NW/325 26 mi Pole, N of St. Charles Church enfrance on Dixie Hwy. @
160 NNW/341 25mi 1st pole N of North Elementary Schoo!’s enfrance [s]
on Dixie Hwy
161 W/268 161 mi Pole. SW comer of Stewart and Rasinville Ras Q
162 SW/j232 §7mi Pole. NE comer of Albain ond Hull Ras. [«
163 WSW/245 9b6mi Fole. NE comer of Dunbar and Telegraph Ras S
! = Indicaror C = Control Q = Quarterly
10-5
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Table 10-2

Air Particulate/Air lodine Sample Locations |

Meteorological  Distance |

Stofion  Sector/Azimuth  from Reactor |
Number  (Degrees) (Approx) Description Medio Frequency Type

AP NE/30 14mi Eshol Beach Fole on Lokeshore, Radioiodine/ w ] s

18 Poles § of Lokeview (Nearest Particulotes “

Community with highest X/Q)

APL-2 NNW/337 0é6mi Site Boundary and Toll Rd. Radioodine/ W | ,
't on Sie Fence by T4 Particulates
AP NW/313 0&mi Site Boundary and Toll Pd.. Radioiodine/ w |
on Site Fence by 1-5 Particulates :
APL-4 W/270 142 mi Pole, behind Doty Fam Rodioiodine/ w C
7512 North Custer Rg Particulates
API-S 5191 1.2 mi One poie 5 of Pointe Aux Pegux Radioodine/ W ]
— Rd. on Erie St Particulotes
! = Indicator C = Contrel W = Weekly .
1
|
Table 10-3 :
Milk/Grass Sample Locations
]
|
Meteorologicol Distonce :
Stafion  Sector/Azimuth  from Reactor
Number (Degrees) (Approx) Description Mggc Frequency Type
W2 NW/319 E4mi eaume Fom—2705 East Labo Tk SN | |
M3 NW/317 42 mi Yoos Form—3239 Newport Ro Wik M-S I :
-7 WHNW/301 21 mi Webb Farm—4562 Post d Grass M-SV |
M-8 WHW/286 Somi Calder Darv:033d Fnzel Rd. (Control) Milk/Grass M-SM L

! = Indicator C = Control M = Monthly SM = Semsmonthly :
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Table 10-4

Vegetable Garden Sample Locations

Meteorological  Distance
Station  Sector/Azimuth  from Reactor
Number (Degrees) (Approx) Description
P NNE/2) 30mi 9501 Tumpike Highway
a3 NNE/12 L1mi 644 Brancheau
FP-5 NNE/19 44 7606 Labo
s WNW/290 145 mi 8200 Geinman (Controfl)

1 = Indicaror C = Control M = Monthiy

Table 10-5

Water Sample Locations

Meteorological Distance
Station  Sector/Azimuth  from Reoctor
Number (Degrees) (Approx)  Description Medio Frequency Type
Drinking Water
T DWA §/174 Tim Morvoe Water Station N Sige of Drinking Water M z
Pointe Aux Peaur 1/Z Block W of
Long Ra.
DW-2 N/8 185 mi Detroit Water Station Drinking Water
14700 Moran Rd.. Alien Park (Control)
Dw-3 SSE/160 03mi Fermi | Row Loke Water Drinking Water
intake Structure

Surtace Water

SW-1 SSE/ 160 0.3mi Farrni | Row Loke Water Surface Water
intake Structure

SW-2 NNE/20 117m DECo's Trenton Channel Power Surfoce Water
Piant ntake Structure (Screenhouse
#1) (Control)

SSE/ 160 0371 DECo's Farmi 2 General Service

Water Intake Structure

Approx. 100, W of Lake Ene, EF1 Grounawate!
Parking iot near gas fired peokers
41 S of Pointe Aux Peaux (PAP) Rd Groundwater
Fence 427 ft. W of where PAP crosses
over Stoney Point's Western Dike
SW/226 10mi 1438 W of PAP Rd Gate. Groungwotes

62t N of PAP Rd Fence

WINW/299 Dé&mi 42 1.5 of Langton Rd., 8 fi £ of Grounawater
Toll Ra. fence

1 = Indicasor C = Control M = Monthly Q = Quarterly

10-7
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Table 10-6

Fish and Sediment Sample Locations

Fermi 2 - 1992 Annual
| Radsological Environmental
Monztormg Repor:

Meteoroiogical  Distance
Station  Sector/Azimuth  from Reactor

Number  (Degrees) (Approx)

Description

Media Frequency Type

Sediments

51 SSE/165 09m Poirte Aux Peaux. Shoreline o Sediment SA |
500 ft. offshore sighting directly to
Land Base Water Tower
52 E/81 ~02mi fermi 2 Discharge. approx. 200 ft Sediment SA I
offshore
T &3 NS Tim Estrol Beach, approx. 200 ft Sediment SA i
oftshore. off North shoreline where
Swan Creek and Lake Eie meet
S4 WSW/241 i0mi indion Trails Communtty Beach Sediment SA ]
T 885 NNE/XD 1.7 mi DECo s Trenton Channel Power Sediment SA C
Piant intake arec (Control;
e
[ NNE/31 $5mi Celeron Isiond (Control) Fish SA C
TF2 Ems 0dmi Fermi 2 Discharge (approx. 1200 Fish SA |
ft_ offshore)
3 WSW/238 4Emi Breast Bay Manna Arec (Contrah Fisn SA |
1 = Indicator C = Control SA= Semiannually
10-8
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FIGURE 10-1
SAMPLING LOCATIONS
BY STATION NUMBER

(SITE AREA)

LEGEND

® T -DIRECT RADIATION

® API - AIR PARTICULATES/AIR IODINE

4 S - SEDIMENTS

® DW/SW - DRINKING WATER/SURFACE WATER
B GW - GROUND WATER

3 * M- MILK

@ FP - FOOD PRODUCTS

* F-FISH
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FIGURE 10-3
SAMPLING LOCATIONS
BY STATION NUMBER
{LESS THAN 10 MILES)

SCALE IN MILES

LEGEND

w» T -DIRECT RADIATION
API - AIR PARTICULATES/AIR IODINE
A S - SEDIMENTS
® DW/SW - DRINKING WATER/SURFACE WATER
® GW - GROUND WATER
* M- MILK
® FP - FOOD PRODUCTS
* F-FiSH




14

FIGURE 10-4
SAMPLING LOCATIONS
BY STATION NUMBER
(SITE AREA - LAKE ERIE)

LEGEND

T - DIRECT RADIATION

AP1 - AIR PARTICULATES/AIR 1ODINE

S - SEDIMENTS

DW/SW - DRINKING WATER/SURFACE WATER
GW - GROUND WATER

M - MILK

FP - FOOD PRODUCTS

* F-FISH

Poem e
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US EPA Interlaboratory Comparison Program for 1992

Starting in 1991, Detroit Edison contracted Teledyne Isotopes East Laboratory to provide analytical
results of REMP environmental samples. Teledyne Isotopes participates in the Environmental
Protection Agency's (EPA) crosscheck program.

In the EPA crosscheck program, participant laboratories receive from the EPA 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 its results 1o the EPA reported concentrations to determine any significant deviations,
investigates such deviations if found, and initiates corrective action if necessary. Participation in this
program provides assurance that the contract laboratory is capable of meeting accepted criteria for

radioactivity analysis.

In 1992, seventy-seven (77) EPA crosscheck samples were analyzea by Teledyne Isotopes East. The
Teledyne results for seventy-three (73) (95%) of these samples agreed with the EPA analysis resules
within one standard deviation {allowing the reported standard deviation in both sets of results). Of the
4 results which did not agree within one standard deviation, 3 agreed within 2 standard deviations, and
one within 3 standard deviations. As required, the 4 deviauions were investigated. The probable cause
of the largest discrepancy was determined to be dilution error, and corrective measures have been taken.
Corrective action was determined not 1o be necessary in 2 of the discrepancies, and the investigation
of one discrepancy is in progress. The results are shown in the following tables and indicate that
Teledyne Isotopes is capable of routinely performing high quality analysis on environmental samples.

A-3
US EPA Inserlaboratory

Comparison Program for 1992
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Radiological Envivonmensal
Moussoring Report
Teledyne Isotopes
US EPA Interlaboratory Comparison Program for 1992
Collection Teledyne
Date Media Nuclide EPA Resulf () isotopes Result (b)
0/1, /92 Water -89 5100 +/- 5.00 4567 +7- 153
5190 20.00 +/- 5.00 1847 +/- 153
B VS Water Gr-Alpha 30.00 +/-8.00 2500 +/-400
Gr-Befo 30.00 +/- 5.00 31067 +/-058
02/07792 Water i3 5900 +/- 600 6100+/- 173
02/14/92 Water Co-60 4000 +/-5.00 3800 +/-2.65
In-65 148.00 +/- 1500 14500 +/- 173
Ru-106 203.00 +/- 2000 191.00 +/- 21.65
Cs- 134 31.00+/-5.00 20.00 +/- 2.00
Cs-137 2900 +/- 5.00 5367 +/- 262
Bo-132 76.00 +/- 8.00 7567 +/- 1.51
02721792 Water Ha 790400 +/- 790.00 7800.00 +/- 100.00
03/06/92 Water Ro-226 10.10 +/- 1.50 £30+/-095(0)
RQa-228 1650 +/-390 2000 +/- 200
03/27/92 Air Filter Gr-Alpha 7.00+/- 500 11.33+/-058
Gr-Beto 41.00 +/-5.00 4300 +/-1.00
$1-90 15.00 +/- 5,00 1267 +/- 0.58
Cs137 10.00 +/- 500 1100+/-1.73
04714/92 Water Gr-Beto 140,00 +/- 21.00 9800 +/- 2.00 (&)
5180 1500 +/- 500 1600 +/- 1.00
590 17.00 +/- 5.00 1433 +/-1.15
Co60 56.00 +/- 500 5500 +/- 1.73
Cs-134 24.00 +/- 5.00 2267 +/- 153
Cs-137 22.00 +/- 500 2467 +]- 3.06
Gr-Alpha 4000 +/- 1000 3433 +/-208
Ro-226 V490 +/- 2.20 1333+/-208
Ro-226 1400 +/- 3.50 15334/-0568
04/24]92 Milk 5r-89 36.00 +/- 500 3600 +/-458
Sr-90 2900 +/-500 2600 +/-0.00
L 131 7800 +/- 800 7167 +/-404
Cs-137 3900 +/-500 4567 +/-2.31 (@)
K 171000 +/- 86,00 168000 +/- 72 11
05708792 Water 5r-89 29.00 +/- 500 2400+/-1.73
5190 800 +/- 500 633+/-058
05715/92 Water Gr-Aipho 15.00 +/- 500 1000 +/- 1.00
Gr-Beta 4400 +/-500 44467 +/-1.15
A-4
US EPA Interlaboratory

Comparison Program for 1992




Feron 2 ~ 1992 Avnual

Radiologscal Ewmronmensal
Monitoving Report
Collection Teledyne
Date Media Nuclide EPA Result (@) Isotopes Result (b)
06/05/92 Water Cod0 2000 +/- 500 7133 +/-058
in45 .00 +/- 10.00 10700 +/- 3.61
Ru- 106 14700 +/- 1400 12700 4/- 1153
Cs-134 15.00 +/- 5.00 1500 +/- 1.00
Cs-137 15.00 +/- 5.00 16.00+/- 1.00
Bo-133 98.00+/- 1000 0333 +/-6.03
06719/92 Water H-3 212500 +/- 347 .00 210000 +/- 000
07717/99 Water Ro-226 2490 +/- 3.70 2333+/-115
Ro-228 16.70 +/- 4.20 1733 +/-0.58
08/07/92 Woter 1-131 4500 +/- 600 4333 +/-603
0B/28/92 "~ Alr Fiter Gr-Alpha 3000+/-800 77 33+)-058
- Gr-Beto 60.00 +/- 10.00 6900 +/- 100
590 25.00 +/- 500 2267 +/-116
Cs- 137 18.00 +/- 500 1667 +/-2.31
Co-60 7000 +/- 5.00 17.00 +/- 1.00
In65 T48.00 +,- 1500 15667 +/- 0.56
RU-106 17500 +/- 18.00 16433 4/-7 51
Cs—134 8.00+/-500 B67 +/-058
Cs-137 800+/-500 E67+/-058
80-133 74.00 +/- 7.00 7567 +/-9.29
09/18/92 Woter Gr-Alpha 4500 +/-11.00 500 +/- 2.00
Gr-Beta 50.00 +/- 500 4500 +/-1.73
0%/11/92 Water 5r-89 2000 +/- 500 16.00 +/- 1.00
5r-90 15.00 +/- 500 1300 +/-100
00/25/92 Milk S1-89 15.00 +/- 5.00 600 +/-200
$-90 15.00 +/- 5.00 1267 +/-1.15
131 100.00 +/- 10.00 P00 +/- 7.2
Cs 187 1500 +/- 5.00 1567 +/-1.15
¥ 1750 00 +/- 88.00 1660.00 +/- B5.44
10/20/92 Water Gr-Beta 5300 +/- 1000 4900 +/-265
Si-89 B.0C +/- 500 BE67 +/-D.58
5190 10.00 +/- 5.00 800+/-100
Co-60 1500 +/-5.00 1500+/- 100
Cs-134 500 +/-500 500+/-000
Cs-137 800 +/-500 B67 +/-058
Gr-Aipha 2000 +/- 7.00 27 334/-4.16
Ro-226 740 +/-1.10 723 +/- 068
Ro-228 1000 +/-2.50 10.33 +/-0.68
10/23/92 Water Ha 506200 +/- 596.00 5666 67 +/- 57 74
11 /92 Water Ro-226 750+/-1.10 527 +/-0.40 (H
RG-228 500+/-130 607 +/)- 047
A5
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Fermi 2 - 1992 Annual
Radiolowical Envi :
Momiroring Report

Footnotes:

(a) EPA Results-Expected laboratory precision (1 sigma). Units are pCi/liter for water and mili except
K is in mg/liter. Units are rotal pCi for air particulate filters.

(b) Teledyne Resulis - Average «/- one sigma. Units are pCi/liter for water and milk except K is in
mg/liter. Units are total pCi for air particulate filters.

(c) All lab data sheets were verified for accuracy. Three different detectors were used with aliquot
mgrowth umes of 9 and 19 days. Results ranged from 4 to 6 pCi/l. Dilution error has been determined
10 be the probable cause for the deviation from the spike value. Internal biweekly spike analyses have
been in control. Corrective action includes implementation of a dilution form 1o record aliquot and
solvent voiumes. Entries will be made by the technician and reviewed by the supervisor.

(d) There was large fraction of low energy beta eminters (Co-60 and Cs-134) in the sample. Detector
efficiency decicases with decreasing energy. We are required to calibrate with the high energy beta

emitters (Cs-137 and $1-90). No corrective action necessary.

{e) There 1s no apparent reason for the high Cs-137 results. The sample geometry and detector
efficiencies were verified 10 be correct. The total K and 1-131 by gamma spectroscopy were in good
agreement with EPA values. There is no trend and results were within +/- three sigma so no action
taken.

(f) An investigation is being conducted; the results will be available shortly.

A6
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TABLE B-1

Radiological Environmental Monitoring Program Data Summary

Name of facility: Fermi 2
Location of facility: 30 miles southeast of Detroit, Michigan (Frenchioum Toumship)

Docker No.: 50-341

Fermi 2~ 1992 Annyal
Radsolopical Environmental
Menzoring Repors

FERMI 2
Sample Type and Indicator Location with Highes! Annual Mean Control Number of
Type Number of Locatons lLocations Non-routine
(Units) Anglysis LD Meon and Range Location Meon and Ronge  Meon and Range  Resulls
Gomma (TLD) Gammo | 10Es0 | 130 (204/234) | T-43 (indicoton) 178 @4 137 (16/16) none
Bockground Rodiation i02t0 218 } 4710218 71168
(mRem/Std Qtr) 250
Airbome GR 265 | 1062 | 206-2 212/212) | AP (indicator) | 2. 1E-2 (53/53) 2.0F-2 (53/53) none
Panicuigtes 226-310 6 4E-2 1.26-2 f0 4.10F-2 1.26-2 104.1E-2
pCifcum.) | G520
| B&7 NA | OLIEY (1818 | AP (Indicator) 126 (@4 1.26-2 /4 none
[ 6.26-210 1561 | O4E210 14E-1 | 9.3E-210 14E-)
[ K40 NA | 1862 @16 | AP (ndicoton 1862 (3/4) 106-2 2/8) none
{ 6.7E-310 3 9E-2 $7E-210 3962 | 776810 1262
| OMIN-52 N/A <MDA <MDA none
CO-58 N/A <MDA MDA none
FE-69 NiA MDA <MDA none
{ CO-80 N/A <MDA <MDA none
1OIN-GS N/A <MDA <MDA none
IRNB-95 | N/A <MDA <MDA none
RU-103 N/A MDA <MDA none
RU-106 NiA MDA 1 <MDA none
C5-134 | 506-2 MDA | <MDA none
C5137 | 60E-2 <MDA <MDA none
BA/LA-18D | N/A <MDA <MDA none
CE-141 /A <MDA <MDA none
CE-148 | N/A <MDA <MDA none
RA-226 /A <MDA <MDA none
TH-228 N/A <MDA <MDA none
Sk-89 20 N/& <MDA <MDA none
Sk-90 N/A 2684 (1/20) API-3 (ingicator) 2684 (14 <MDA none
Aibome iodine | -131 265 | 7.08-2 <MDA <MDA none
{pClicum) |




Fermm 2 - 1992 Avmual

e .

Radsological Ervironmental
Momuoring Repors
FERMI 2
Sample Type and Indicate: Location with Highest Annua! Mean Control Number of
Types Number of Locotions Locations Non-routine
(Units) Analysis WD  Meon aond Ronge Location Mean and Range  Mean and Range Results
Wik L_»-_m % | 10EsD |  <MDA MDA none
T | 5r-80 26 | N/A | <MDA <MDA none
[ SR-90 N/A | 20840 (27/28) | W3 (ndicaton 20840 (10110 20E+0 (17/18) none
L 766-110 43640 | ToE-1 10 43E+0 | 491 10 53640
| &S |
B-7 | NA MDA 1 MDA none
K40 1 N 1.3E+3 (27/28) M-3 (indicgton L4k+3 (010 V4E+3 (1B/18) none
41 1 1E+3 10 | BE+3 1264310 18F«3 128310 | 7643
| MN-5¢ Ln:a <MDA { <MDA none
| CO56 | NA <MDA <MDA nene
[ #50 | NA MDA MDA nane
| CO-60 NIA MDA MDA none
IN-65 N/ A <MDA <MDA rone
IRINRSE | NJA MDA <MDA none
RU-103 N/A MDA MDA none
RU-106 N/A <MDA <MDA none
| C5-132 1 5«1 <MDA «<MDA none
| CS-137 | 18E+1 MDA <MDA none
[BAJLA-180 | 1 5E+1 <MDA MDA hone
[ i1 | NA MDA NDA none
Ce-lad | NA | <MDA <MDA none
RA-226 | N/A <MDA <MDA none
1 TH-228 /A <MDA <MDA none
Giross [ 131 24 | H.0F+1 <MDA <MDA nong
(pCitkg wet) | G5 24
[ BT | WA | 1863 (127121 | M-8 (Contoh | 19Esd (11712) | 19Eed (11/12) none
l 1 34842 10 5 7643 356421053643 | 35E+210 563 F3
| K-40 | NJA | B0Ee3 (1212 | W7 (ndooto 6.0E+3 (12/12) B.6E+3 (12112) none
‘ | 38643 10 B BE<3 3BE+310BBES | 41F+810 75643
MN5E | NA MDA | <MDA none
| CO-58 NiA MDA 1 <MDA none
= NA MDA 1 <MDA none
| CO60 | WA MDA | <MDA none
| 2N-85 N/A <MDA 1 <MDA none
F AT MDA MDA none
RU-103 | N/A MDA <MDA none
RU-106 | NJA MDA <MDA none
C5-138 | 60F«] MDA MDA none
C5-137 | B.OE+) MDA MDA none
BA/LA-140 | NA MDA <MDA none
CE-141 N/A <MDA <MDA none
CE- 148 | N/A <MDA <MDA none
RA-226 | N/A MDA <MDA none
TH-228 N/A <VIDA MDA none
B4
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Fermi 2 - 1992 Annual
Raduolegical Envirenmental
Monsoring Report

Location with Highes! Annual Mean Control Number of
Type Number of Locations Locations Non-routine
(Units) Anoiysis LD Mean and Range Location Meon and Ronge  Meon and kange  Results
Vegetobles | 131 24 | 60Es) <MDA MDA none
(pCifkg wet) | eS¢ |
| BE-7 ] NA | 28Ee2 (718) | FP-5 (ndicaton 38E+2 (2/6) 19642 (3/6) none
{ 4 | 97E+) 10 6542 11642 10 65E+2 | 59+110 3542
[ %20 ‘ NA | 31Ee3 (18/18) | FP-5 (indicaton 37E+3 (6/6) 23643 (£/6) none
| 1. 26+3 10 6,563 2BE+310 65643 | IT7E+Z 1041643
| MN-S4 | NiA <MDA <MDA none
| CO-58 | NaA MDA | 1 <MDA none
I Fe-59 NA | MDA i | <MDA none
| CO60 | WA | MDA | | <MDA none
["ves | NA MDA | b -
L IRNB-9E | N/A MDA | <MDA none
RU-103 | N/A MDA <MDA none
[ RU-106 | N/A <MDA <MDA none
| C5-134 | 6.0+ <MDA <MDA none
| C5137 [8081 [ 1ike) (1/18) | FP-G(ndicoton | 11Eel (1/18) <MDA none
[BA/LA-140 [ N/A <MDA <MDA none
| CE-1a1 | NA <MDA MDA none
| CE1aa | NA <MDA <MDA none
| RA-26 | N/A <MDA <MDA none
[ TH-228 | NA | 338) (1/18) | FP-8 (indicaton) 3.3E+1 (1/18) <MDA none
Drinking Water GB 28 | 40E+D | 34«0 (16/16) | DW-3 (indicaton 37640 (3/3) 30E0 (1112) none
(pCi { 1 4F+0 10 6.48+0 31k+0 10 4 BE+D 1684010 $1E+0
| S5
= NA MDA <MDA pone
S NiA | 48E+) (1/\8) | DW-) Ondicator) | 46«1 (1/14) <MDA none
| CREl | WA <MDA <MDA none
| MN-S4 | 15E+] <MDA <MDA none
| CO-56 |15k« <MDA <MDA none
I Fe-89 30841 MDA <MDA none
lf CO-60 1.6E+1 <MDA 1. <NDA none
[ 2N 308+) <MDA 1 <MDA none
| ZRMNB-95 | 156+1 | <MDA <MDA none
RU-103 NiA <MDA ! <MDA none
RU-106 NA | MDA | <MDA none
C5-134 | 1561 |  <MDA { <MDA none
C5-137 | 18f«) <MDA | <MDA none
BA/LA-14D | 1.5E+) <MDA 1 <MDA none
CE-141 | NJ/A <MDA <MDA none
CE-14a | WA MDA <MDA none
RA-226 | N/A MDA | <MDA none
TH-228 NiA <MDA i <MDA none
| #39 12063 <MDA <MDA none
| 580 20 | NiA <MDA <MDA none
| 5R-90 N/A MDA 1 <MDA none
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Ferms 2 — 1992 Annual

Monusoring Repor: |
|
| |
I
]
FERMI 2 |
Sample Type and indicator Location with Highes! Annual Mean Contol Numbe of i
Type Number of Locations Locations Non-routine :
(Units) Analysis UD  Weon and Range Location Mean and Range  Mean and Range Results |
Surtace Water Gs 24 1 |
: oCim BE-7 NA MDA MCA none i
a0 NIA MDA MDA none |
CR-51 N A <MDA <MDA none }
WMi-54 15E+1 MDA <MDA none !
CO88 | 1856+1 MDA i <MDA none !
FE-59 | 3.06+1 <MDA | | <VDA none !
CO60 | 1.56+1 <MDA MDA “one i
INo5 | 30Ee] MDA <NOA none |
ZRINB-95 | 156+ | <MDA <MDA none 1
RU-103 | WN/A | «<MDA i <MDA none |
| RU-106 | WA T <MDA ] <MDA none |
C5-138 1 15647 MDA T MDA none E
C5-137 | 1 8E+) MDA MDA none '
BA/LA-180 | 18841 MDA i <MDA none
CE-14] N/ A <MDA | <MDA none |
[ Ci-148 | WA <MDA MDA none
| RA-228 N/A <MDA <MDA none
TH-228 N/A <MDA <MDA none
[ W88 [ 20643 MDA <MDA none
[ SR80 24 | NJA MDA MDA none
| SR NiA <MDA <MDA nene
Groundwater | G5 16
©CI) BE-7 NiA MDA <MDA none
¥-a0 N/A <MDA <MDA none
CR-51 /A <MDA MDA none
MN-52 | 15k MDA <MDA none
CO-5 | |5+ MDA MDA none
FE-59 | BOEe MDA MDA none '
Co80 | 1861 DA MDA nore |
INGE | 3.0E+) <MDA, MDA none ‘
20/NB-95 | 1 5Fe] <MDA 1 <MDA none :
R0 | WA DA T MDA nore i
RU-106 | N/A <MDA MDA none
C8-138 158+ MDA <MDA none
CS-137 | 18k MDA MDA none
BA/LA-140 | 158+ <MDA T <MDA none |
Ck-12) NiA MDA <MDA none
Ci-4a | Wik MDA <MDA none
RA-226 | N/A <MDA MDA nane
228 | NiA MDA MDA none
H-3 16 | 208+a MDA MDA none |
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. Fermi 2 - 1992 Anmual
Radsologi-al Eraironmenzal
Monizoring Report
FERMI 2
Sampie Type anc Indicator Location with Highest Annual Mean Confrol Number of
Type Number of Locations Locations Nor-routine
(Units) Anglysis LD  Mean and Range Location Mean ond Range  Mean and Range  Results
Sediment | &80 | 1 |
{pCiikg dny) BE-7 N/A 6.3E+2 (2/8) $-2 indicaton) j 6.3E+2 (2/8) <MDA rone
48E42 10 7 9842 | 4BEeZ 10 7942
¥-40 N/A 12b+8 (8/8) §-2 (indcaton 1764 (2/2) 1264 (2/2) none
Q4«3 10 ) BF«d 1 6544 101 BE+4 11«8 1o 1 364
| Mi-54 N/A <MDA 1 <MDA none
{ CO-58 N/A <MDA | <MDA none
| H-50 | WA <MDA | <MDA none
| CO60 N/A <MDA Bl <MDA none
| NS5 | N/A <MDA | <MDA none
| ZRINB-95 | N/A <MDA <MDA none
[ RU-108 | N/A MDA <MDA none
RU-1D6 | N/A <MDA <MDA none
{ CS-134 [ 156} MDA MDA nore
| C5-137 | 188« <MDA §% (Control) 10642 (1/2) 10«2 (1/2) none
BA/LA-140 | 1 5E+1 MDA <MDA none
Ce-ia NiA MDA { MDA none
CE-148 | N/A <MDA MDA none
| RA-226 | NA 13643 (418) $.2 (indicator) 20k3 (2/2) 1483 2/2) none
' A4E+210 22648 | 18E+310 22643 | 1264310 16643
H-226 | N/A 40E+2(8/8) | 54 (Conto) 42842 (212 4282 202 none
| 14842 10 1 163 3IPEe210 45647 | 3OE42 10 4 5E+2
| SR8910 | NA <MDA
[ SR90 | N/A 48E+1 (3/8) §2 (ingicator) 5381 /2) MDA none
| | 37641 10 5941 47E+) 10 59E4)
Fisr: EE
(PCifkg wet BE-7 | NA <MDA <MDA none
K40 | WA | 2963 O9) 3 (Control) 32643 00/'D) 3.0 (20720) none
| | 23Be2 10 46843 24E+310 4 6E+3 | 21Ee310 46E+3
MN-54 | 1382 | <MDA 1 <MDA none
CO-58 | 13ke2 <MDA | <MDA none
FE-B0 | 26842 | <MDA | <MDA none
CO-60 {1382 ] <MDA <MDA none
| IN-65 [ 262 | <MDA <MDA none
[ ZR/NB-95 | NjA | MDA <MDA none
RU-103 | WA MDA 1 1 MDA none
RU-100 N/A <MDA (1 1 <MDA norne
C5-134 | 1.38+2 MDA <MDA none
C5-137 | 15«2 MDA MDA none
BAJLA-140 | N/A <MDA <MDA norne
Ce-141 N/A <MDA <MDA none
[TCE-iaa T WA MDA MDA none
| RA-22¢ NiA <MDA <MDA none
228 [ NA MDA MDA none
SR80 26 | NiA MDA <MDA none
% | WA | a6 oD £ iConhoh BBEe1 (O9) aE+1 (16/18) none
| i 7364090 1 182 6664010 37F+2 | 3264010 37642
B-7
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Radsological Evvironmenal
Monstoring Repors

Notes

GB = gross beta
GS = gamma scan

LLD = Fermi 2 Offsite Dose Calculation Manual (ODCM) LLD: nominal lower limit of detection based on 4.66 sigma
ersor for background sample.

<MDA = Less than the lab's minimum detectable activity which is less than the LLD,

Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations
is indicated in parentheses (F).

Locations are specified by Fermi 2 code and are described in section 8.0 Sampling Locations.
Non-routine results are those which are reportable according to Fermi 2 Offsite Dose Calculation Manual (ODCM).

Note: Other nuchdes were considered in analysss vesults, bus only those identifiable were reported in addinon 1o ODCM listed nuclides

B-8
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Fermi 2~ 1992 Annual
Radrvlogical Envivonmental
Monztoring Report

In October 1991, as part of the Fermi 1 Environmental Monitoring Program, sediment samples were
collected from the cooling water discharge canal formerly used by Fermi 1. Highly sensitive monitoring
equipment indicated low levels of radionuclides, barely above the level necessary for detection.
Although it is not uncommeon to find such low-level detectable activity near the discharges of nuclear
power plants, and although the measurements were barcly above background levels of naturally-
occurring radioactivity, Detroit Edison began an investigation to determine the source of these low-

level accumulavions,

The study, which was completed in 1992, ruled out the likelihood of any Fermi 1 operations as the
source of any of the radioactive materials present in the sample. The materials detected were:
481 uCi of Mn-54; 891 uCi of Co-60; and 270 uCi of Zn -65. Mn-54 and Zn-65 have short half-
lives of less than one vear: the latest discharge from Fermi 1 was made in June 1975. (Using conservative
numbers to estimate area and depth, the total activity was estimated 1o be 1.4 mCi.)

After sampling over one hundred additional locations and analyzing the results, it was determined that
only three areas could be potential sources of the low-level radioactivity in the cooling water channel.
These potential sources were in the General Service Water (GSW) intake and forebay area. By facility
design, however, no radioactive systems are directly connected to the GSW intake. Thercfore, analysts
suspected that the activity was part of the lake bottom material that was filtred and collected by the
GSW traveling screens, where it was then transferred to the discharge pipe and releasea into the cooling

water channel,

To confirm this theory, samples were taken from the nearby lake bortom and shorcline. These samples
revealed that the radionuclides had absorbed on the lake sediments. Due to wind-induced lake currents
and the design of the GSW forebay, the materials were concentrated in and around the forebay. But
even at these concentrated low levels, the measurements were bately above those established by
preaperational estimates (of naturally-occurring radioactivity) during the licensing process of Fermi 2.
It is believed that the presence of the radioactivity in the sediments is a result of recirculation of plant
liqud effluents, which are well under federally established standards.

-3
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The study concluded that the levels of radioactive material detected in the cooling water channel are
of no concern 1o the general public. This conclusion was based on conservative assumptions in
evaluating radiological concern: (1) the individual potentially affected lives on the land with the highest
activity, and all food and drink consumed comes from the land with the highest activity; and (2) no
credit is taken for the reduction of activity by radicactive decay over time. The radiation dose received
by this individual would be less than 1 mrem in one vear; over fifty years, the radiation dose would be
less than 0.001 mrem per year. An additional 1 mrem per year is not even a measurable dosage, given
the variation in background (i.e. naturally-occurring) radiation.

Because the low levels of radioactivity in the samples studied are no different in their potential effect
on the public than preoperational leveis of radioactive materials, there is no basis for current or future
radiological safety concern. Therefore, Detroit Edison will continue to monitor the identified locations
and address final disposition of the material at the time of decommissioning (an option stipulated
under Title 10 of the Code of Federal Regulations when no radiological concern is present; other
methods of control include retrieval and containment or in-place burial). Remediation of the affected

sites Is not an appropriate option since in the absence of radiological concern, costs would far exceed
any benefits.

In summary, sediment samples from the cooling water discharge canal indicating the presence of barely
detectable levels of radionuchides were carefully analyzed to identify the source of the emissions.
Activity from Fermi 1 operations was ruled out, and it was determined that lake currents and the GSW
forebay screens had concentrated low levels of radioactive material traceable to liquid effluents well
within federal guidelines for releases from normal plant operations. Because these low levels present
no radiological concerns, Detroit Edison will continue to analyze the identified locations as part of its
ongoing Radiological Environmental Monitoring Program.
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FERMI 2
AIR PARTICULATE ANALYSIS
Gross Beta (pCi/cu.m.)

~ Date RS e A R L S e R Sy (2 B A e T
Colte::‘M AP!-1 API-2 ] API-3 APl-4 ' APL-5 ‘
"01/02/02 3.4E-02 +- 40E-03 3.1E02 +/- 3.0E 03| 3.0E02 +/- 3.0E-03 27E-02 +/- 3.0&- 63, 26E-02 . 7“35E‘63"-
!4 01/08/92| 2.7E-02 +/- 4.0E-03) 24E-02 +- 3.0E-03| 22E-02 +- 3.0E-03| 2.9E02 +- A40E-03| 2.7E-02 +/ MJE-o:!i
 0115/82 22E-02 +/- 3.0E-03| 2.7E-02 +/- 3.0E-03) 25E-02 +- 3.0E-03 24E-C2 +- 3.0E-03 21E-02 +- 3.0E-03
| 01/22/92 28E-02 +/- 3.0E03 27E02 +- 3.0E-03 28E-02 +- 3.0E03 28EG2 +- 30E-03 28E-02 /- 3.0E-03
| 01/29/92 26E-02 +/- 3.0E-03 25E-02 +- 3.0E-03 25E-02 +- 30E-03 22602 +- 3.0E-03 23E02 +- 30E-03
| 02/05/02 2.3E-02 +- 3.0E-03 22E-02 +- 3054)3.; 22E-02 4/ 3.0E-03] 27E-02 +/- B3.0E-03 2.2E-02 +- 3.0E-03
| 02/12/92 19E-02 +/- 3.0E-03 19E-02 +/- 3.0E-03| 1.9E-02 +/- 3.0E-03 1.5E-02 +- 3.0E-03 1.7E-02 +- 3.0E-03|
( 02719/92, 2.0E-02 +/- 3.0E-03 1.9E-02 +/- 3.0E-03| 1.9E-02 +/- 3.0E-03] 2.2E-02 +- 3.0E-03) 2.2E-00 +- 3.0E-03
s; 02/26/92 1.9E-02 +/- 3.0E-03 1.8E-02 +/- 3.0E-03) 22E-02 +/- 3.0E-03 21E-02 +- ~.0E-03/ 1.9E-02 +- 3.0E-03
- 03/04/92. 22E-02 +/- 3.0E-03 21E-02 +/- 3.0E-03] 2.0E-02 +- 30E-03| 24E02 +- 3.0E-03| 2.2E-02 +- 3.0E-03
'03/11/92 3.1E-02 +/ 30E-03 18E-02 +- 3.0E-03| 1.8E-02 +- 3.0E-03 1.8E-02 +- 3.0E-03 19E-02 +- 3.0E-03
| 03/18/92) 20E-02 +/- 3.0E-03| 23E-02 +- 3.0E-03 19E02 +- 3.0E 03| 20E02 +- 3.0E-03| 1.9E02 +/- 3.0E-03,
| 03/25/92) 2.0E-02 +/ 3.0E-03) 21E-02 +- 3.0E-03 19E-02 +/ 3.0E-03 1.9E-02 +- 3.0E-03| 1.9E-02 4/ 3.0E-03
touowz‘. 1.4E-02 +/- 3.0E-03) 14E-02 +/ 3.0E-03] 1.6E02 +/- 3.0E-03] 14E-02 +- 3.0E-03] 1.2E-02 +/ 30E-03
| 04/08/92| 16E-02 +/- 30E-03 16E-02 +- 3.0E03 18E-02 +- 3.0E-03 1.9E02 +- 30E-03| 1.6E-02 +- 3.0E-03|
| 04/15/92] 1.3E-02 +/- 20E-03/ 1.9E-02 4/ 3.054)3!@ 1.8E-02 +/- 3.0E-03/ 2.0E-02 +/- 3.0E-03! 1.86-02 / 3.0E-03
| 04/22/92 1.2E-02 +/- 3.0E-03 1.2E-02 +/- 3.0E-03] 12E-02 +- 20E-03 1.2E-02 +- 3.0E-03/ 16E-02 +- 3.0E-03!
| 04729/92| 12E-02 +/ 20E-03 14E-02 /- 2.0E-03) 14E-02 +/- 20E-03| 14E-02 +- 20E-03] 1.7E-02 +/ 3.0E-03
iosma/gz 1.8E-02 +/- 3.0E-03 17E-02 4+~ 3.0E-03| 1.8E-02 +/- 30E-03( 1.9E-02 +/- 3.0E-03 15E-02 +- 3.0E-03
| 05/13/92) 14E-02 +- 20E-03 15E-02 +- 20E-03 15E-02 +- 20E-03 16E-02 +/ 3.0E-03]| 1.4E-02 +- 20E-03|
| 05/20/92. 1.7E-02 +/- 3.0E-03| 1.3E-02 +/- 20E-03] 14E-02 +/- 20E-03| 1.4E-02 +- 3.0E-03 1.3E-02 +- 20E-03
| 05/27/92| 18E-02 +/- 3.0E-03 1.8E-02 +- 3.0E-03] 20E02 +/- 3.0E-03, 2.0E-02 +/- 3.0E-03] 2.0E-02 +/- 3.0E-03|
. 06/03/92) 1.8E-02 +/ 3.0E-03 1.7E-02 4/ 2.0E-03 16E-02 /- 20E-03| 1.6E-02 +- 20E-03 15E-02 +- 20E-03
[06/10/92 21E-02 +/- B.0E-03 1.9E-02 +/- 3.0E-03| 1.7E-02 +/- 3.0E-03 1.9E-02 4/ 3.0E-03, 18E-02 +/- 3.0E-03
| 06117/92| 1.9E-02 +/- 3.0E-03 21E-02 +- 30E03| 19E-02 +- 3.0E-03] 2.2E-02 +- 3.0E-03| 2.0E-02 +- 3.0E- 03|
. 06/24/92] 1.6E-02 +/- 3.0E-03| 2.0E-02 +/- 3.0E-03 1.7E-02 +/- 3.0E-03| 1.8E-02 +/- 3.0E-03 __1.5E-02__+/- _2.0E-03|

@ All samplers (1/8/92) ran six days
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FERMI 2

AIR PARTICULATE ANALYSIS
Gross Beta (pCifcu.m.)

| Date | s el = R N R, . T
ICollected! _ __ APLY |  APL2 | APL3 | _ APL4 | APLS |
"07/01/921 2.4E-02 +/- 3.0E-03 23E-02 +- 30E-03 23E-02 +- 30E-03 26E02 +- 30E-03 21E02 +- 3.0E-03
| 07/08/92 1.5E-02 +/- 30E03 15E-02 +/ 3.0E-03 15E-02 +- 20E03 17E02 +- 3.0E-03 15E02 4+- 3.05031;
07/15/92| 3.2E-02 +/- 4.0E-03 6.4E-02 +- 13E-02 22E02 +- 30E03 21E-02 +- O30E-03 23E-02 +- 3.0E-03
| 07/22/92| 22E-02 +/- 3.0E-03 15E-02 +- 30E-03 16E02 +- 30E-03 15E-02 +- 3.0E-03 17E-02 +/- 3.0E-03
07/29/92 1.9E-02 +/- 30E-03 21E02 +- 3.0E-03 21E-02 +- 30E-03 19E02 +- 3.0E-03 22E02 +- 3.0E-03
| 08/05/92| 2.2E-02 +/- 3.0E-03| 1.9E02 +/- 3.0E-03 19E-02 +- 30E-03 17E-02 +- 30E-03 16E-02 +- 3.0E-03
| 08/12/92 33E-02 +/- 7.0E-03 21E-02 +- 3.0E-03 22E-02 +- 30E03 27E02 +- 40E-03 23E-02 +- 3.0E-03
08/19/92) 2:E-02 +/- 3.0E-03| 19E-02 +- 3.0E-03 1.8E-02 +- 3.0E-03 23E-02 +- 4.0E-03 16E-02 +- 3.0E-03
| 08/26/92 25E-02 +/- 30E-03 27E-02 +/- 30E-03 25E02 +- 3.0E-03 26E-02 +- 30E-03 24E-02 +/- 3.0E-03
| 09/02/92 1.8E-02 +/- 30E-03 16E-02 +- B3.0E03 17E-02 +- 3.0E-03 1.9E-02 +- 3.0E-03 20E-02 +- 3.0E-03
| 09/09/92 1.8E-02 +/- 30E-03 18E-02 +- 3.0E-03 1.9E02 +- 30E03 21E-02 +- 3.0E-03 1.8E-02 +- 3.0E-03
09/16/92! 1.8E-02 +- 3.0E-03 19E-02 +- 3.0E-03 19E-02 +- 30E-03 20E-02 +- 3.0E-03 19E02 +- 3.0E-03
09/23/92 24E-02 +/- 40E-03 18E-02 +- 30E-03 19E-02 +- 30E-03 19E-02 +- 30E-03 19E-02 +- 3.0E-03
09/30/92] 2.0E-02 +/- 3.0E03 18E-02 +- 3.0E-03) 20E-02 +- 30E-03 20E-02 +- 3.0E-03 1.7E02 +- 3.06-03
10/07/92| 2.1E-02 +/- 3.0E-03| 2.2E-02 +- 3.0E-03] 22E-02 +- 30E-03 24E-02 +- 3.0E-03 23E02 +- 3.0E-03
10/14/92 2.2E-02 +/- 3.0E-03| 19E-02 +- 3.0E-03 20E-02 +- 30E-03 23E02 +- 30E-03 20E-02 +/- 30E-03
| 10/21/92| 2.3E-02 +/- 3.0E-03 25E-02 +/- 3.0E-03 22E-03 +/- 30E-04 24E-02 +/- 30E-03 24E-02 +- 30E-03
| 10/28/92 2.9E-02 +/- 30E-03| 26E-02 +/- 3.0E-03 26E-02 +- 3.0E-03 28E-02 +- 3.0E-03, 3.2E-02 +- 3.0E-03
| 11/04/92, 1.6E-02 +/- 30E03 21E-02 +- 3.0E-03 20E-02 +- 3.0E-03 18E-02 +- 30E-03 19E-02 +- 3.0E-03
‘wmgzii 1.7E02 +- 3.0E-03] 1.9E-02 +/- 3.oeoafi 1.9E-02 +- 3.0E-03 22E-02 +- 3.0E-03 21E02 +- 30E03
11/18/92 15E-02 +/- 3.0E-03 18E-02 +- 3.0E-03 19E02 +- 30E-03 17E-02 +- 3.0E-03 18E02 +- 3.0E-03
| 11/25/92] 16E-02 +/- 3.0E-03 1.2E-02 +/- 3.0E-03| 1.1E-02 +- 3.0E-03) 1.3E-02 +- 3.0E-03 13E-02 +/ 3.0E-03
| 12/02/92! 26E-02 +/- 3.0E-03 21E02 +- 3.0E-03 26E-02 +- 30E-03 23E-02 +- 3.0E-03 24E-02 +- 3.0E-03
| 12/09/92| 2.0E-02 +/- 3.0E-03 19E-02 +- 3.0E-03 20E-02 +- 3.0E03 1.9E-02 +/- 3.0E-03| 18E-02 +- 3.0E-03
| 12/16/92| 1.5E-02 +- 3.0E-03 16E02 +- 3.0E-03 16E-02 +- 3.0E-03 1.3E-02 +- 20E-03 15E-02 +- 3.0E-03
| 12/23/92| 4.0E-02 +/- 4.0E-03] 3.9E-02 +- 40E-03| 46E-02 +/- 4.0E-03 41E02 +- 40E-03 44E-02 +- 40E-03
| 12/30/92] 26E-02 +/- 30E-03| 29E02 +/- 30E-03 26E-02 +- 3.0E-03 26E02 +- 3.0E-03 29E-02 +- 3.0E03

@® API-1 (7/15/92) blown fuse
@ API-2 (7/15/92) pump malfunction
@ API-4 (7/15/92) power outage
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@ API-1 (8/19/92) blown fuse
® API-4 (8/19/92) dama 'ed during storm

® API-1(9/23/92) pump maltunction
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FERM!I 2 AIR PARTICULATE QUARTERLY COMPOSITE ANALYSIS
Third Quarter (pCi/cu. m.)
: L ; 1 | P H !
- _ Nuglid i o APE3 o S SR« —_—
N B0 THEG T T1SE01 /- 120602  140E.01 o/ 140E02|  1.10E01 v/~ 110E-08]
| K40 | BA9E.03 « 37503 < 1.00E-02 |« 2.00E-02 {  121E-02 &/~ 4.00E-03| < 1.00E-02 i
| Mn54 | < 6.00DE-04 \5 5.00€-04 < 500E-04 < 300E-04 < 500E-04 !
| Co58 |« 900E-04 7. 00E-04 |« 7.00E.04 | « 6.00€-04 | <« 7.00E-04 1
| Fe59 | < 200E-03 ;< 2. 00E-03 |« 3.00E-03 | « 2.00€-03 | < 2.00E-03
. Co60 | < 600E-04 < 5.00E-04 < S.00E-04 | « 4.00E-08 |« 4.00E.04 !
Zn85 | « 1.00E-03 _ < 1.00E-03 '« 1.00€E-03 < BOOE-04 |« 1.00E-03 !
. . ZvNb0S | < B.0CE-04 < 7.00E-04 < 9.00E-04 |« 500E-04 |« 7.00E-04 i
' Ru-103 | < 1.0O0E-03 . < 1.00€E-03 '« 1.00E-03 < 8.00E-04 | « 1.00E-03 !
Ru-106 | « 5.00E-03 | < 4.00E-03 < 5.00E-03 | < ao0oE-03 |« 4.00E-03 :
| 1131 |« B.00E-02 |« 4.00E-02 < 500E.02 < 400E.02 | « 4.00€-02 i
: ; €s134 [« 6.00E-04 | < 5.00E-04 ! « 5.00E-04 = 4,00E-04 |« 5.00E-04 [J‘
| . Cs137 | « 6.00E-04 | < 5.00E-04 | < S.00E-04 < 4.00E.04 | < S.00E-04 !
| | Balla-140 | < :.00E-02 | < 9.00E-03 < 100E-02 | < 800E-03 < 100E-02 i
| Ce-181 [« 208243 |« 1.00E-03 [« 2.00E-03 L« 2.00E-03 < 1.00E-03 )
'- | Ce-t44 | < 3.00E-03 |« 2.00E-03 |« 300E-03 | « 2.00€E-03 | < 2.00E-03 “
| | Ra226 | < 100E02 |« 7.00E.03 < B.00E-03 < 7.00E-03 | < 7.00E.03 |
= | Th228 | < 9.00E-04 | « 6.00E-04 ;I < 7.00E-04 « 7.00E-04 | « 6.00E-04 i
, | Sr89 < 7.00E.04 |« 800E-04 | < S500E-04 | < 5.00E-04 < 1.00E-03 |
| | st )< vooeos < omoeos  lcosooeos i< oocokos  lc 200e0s |
| Fourth Quarter (pCi/cu. m.)
T- SR TS e =TS e pemcommeem sk T *—1 meog e =
£ N Y i i
e ! 538 3E 02 o/ BIE ,*ﬁﬁ?‘% oD
| K40 | <« 900E-03 | < 1.00E:02 | « 2.00E-02 < 7.00E-03 < 1.00E-02
Mn-54 | « 500E-04 < 5.00E.04 < 6.00E-04 < 5.00E-04 < 5.00E-04
Co58 | < 7.00E-04 < 7.00E-04 | < 9.00E-04 |« 600E-08 '« 7.006-04
| Fe50 | < 2.00E-03 < 2.00E-03 < 3.00E-03 | < 200E-03 < 2.00E-03
| Co80 |« 500E-04 < 4.00£-04 < 6.00E-04 i < 500E-04 < B.00E-04
2065 | < 100E-03 < 1.00E-03 « 200E-03 < 1.00E-03 < 1.00E-03 ~
| Z/Nb95 | < B.00E04 |« 8.00E-04 < 1.00E-03 < 7.00E-04 < 9.00E-04 i
| Ru103 |« 1.00E-03 | < 1.00E-03 < 1.00E.03 < 1.00E-03 < 1.00E-03
| Ru106 | < 400E-03 |« 4.00E-03 < 500E-03 |« 300€.03 < 4.00€-03 1
| 1131 | < B.00E-02 | < 7.00E-02 < 9.00E-02 < 6.00E-02 < 7.00€-02
| Cs134 1< 500E-04 | < 5.00E-04 < B.00E-04 |« 4.00E04 < 500E-04
| Cs-137 | < 5.00E-08 | « 4.00E-04 < B.00E-04 < 4.00E-04 < 5.00E-04
| BaLa140 | < 2.00E-02 < 1.00E-02 < 2.00E-02 < 1.00E-02 < 2.00E-02 !
| Cetdt | < 200E-03 < 1.00E-03 < 200E-03 < 2.00E-03 < 2.00E-03
| Ce-144 | < 3.00E-03 < 2.00E-03 < 3.00€E-03 |« 3.00€-03 < 2.00E-03
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| Sr-89 < !« 1.00E-03 | = BOOE.04 < B.00E-04 < 8.06c-04
530 | <_1.00E-04 <__1.00E-04 <_1.00E-04 < 100E-04
D-7




FERMI 2

AIR 1ODINE ANALYSIS

1-131 (pCllcum)

N IR SRR R 3 M R [ Date T N
Coliected | API1 | APL2 | API3 | APl4 | APLS sLCo!Iectedl _APLY
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01/0882 | < 50E-02) < 40E-02) < 40E-02) « 40E-02 < 3.0E-02] }07/15/92 *l< 50602 <
011592 | < 30E-02) < 30E-02 < 30E-02 < 30E-02 < 1.0E-02| | 0722192 | < 30E02 <
0172292 | < 30E-02) < 3.0E-02| < 30E-02) < 3.0E-02) < 1054;2« | 07/29/92 | « 3.0E-02) <
012092 | « 20E-02 <« 20E-02) < 20E-02) < 20E-02 < 1.0E- 02, | 080592 < 30E-02 <
02/05092 | < 3.0E-02| < 3.0E-02! < 3.0E-02€! < 30E-02] < 205-02" | 08/12/92 < 6.0E-02 <
02/12/92 | < 30E-02 < 30E-02) < 3.0E-02/ < 30E-02 < 20E-02, | 081992 < 40E-02 <
02/19/92 | « 40E-02 < 40E-02) < 40E-02| < 4.0E02 < 20E-02 | 08/26/92 ,i< 40E-02 <
022602 | < 20E-02 < 20E-02 < 20E-02) < 20E02 « 1.0E02] | 09/0292 < 20E-02 <
03/04/02 | « 40E-02] « 40E-02) < 40E-02| < 4.0E-02 < 10E-02 | 090992 | < 20E-02 <
031192 | « 10E-02 <« 1.0E02 < 1.0E-02 <« 10E-02 < 10E-02] | 091682 ' < 30E-C2 <
03/18/092 | « 20E-02) < 20E-02 < 20E-02 < 20E-02 < 10&4)2'1 | 092392 | < 50E-02 <
03/25M2 | « 3.0E-02| « 30E-02 < 3.0E-02 < 30E-02 < 2.0E-02 | 09/30/92 ‘A <« 3.0E- 02' <
| 0470192 | < 30E-02) < 20E-02| < 20E-02) < 20E-02) < 1.0E-02] | 1007/92 | < 3.0€-02| <
}04/0&‘92‘ < 30E-02 « 30E-02 < 30602 < 30E02 <« 20E-02 | 10/114/92 < 2.0E-02 <
04/15/82 | < 20E-02| < 20E-02| < 20E-02| < 20E-02| < 10E-02] | 1021182 | « 20E02] <
04/2292 | « 20E-02 < 20E-02 < 20E-02| < 20E02 < 20E-02] | 102892 < 30E-02 <
| 042992 | < 3.0E-02) < 30E-02) < 30E-02) < 30E-02) < 10E-02 | 11/04/92 ' < 40E-02 <
| 050692 | < 40E-02 < 40E-02| < 40E-02 < 40E02) « 20E02 | 111192 |« 30E-02 <
| 051302 | « 20E-02| « 20E-02) « 20E-02) < 20E-02 < 1.0E02] | 111802/ < 30E-02 <
052002 | < 30E-02| « 3.0E-02| « 30E-02| < 30E-02 « 20E02] | 11/2502 <« 30E-02 <
| 0527/92 | < 30E-02/ « 3.0E-02| < 3.0E-02 < 3.0E-02 < 20:—:-02[ | 1200292 | <« 20E-02 <
06/0302 | « 20E-02| < 20E-02| < 20E-02| < 20E02| < 10E02) | 120982 < 20E-02| <
06/10/92 | « 20E-02) « 20E-02) < 20E-02' < 20E-02) < 10E-02| | 12/16/82 | < 4.0E-02, <
| 061792 | < 30E-02| < 30E-02 < 3IOE-02| < 30E02) < 20E-02) | 122392 <« 40E-02| <
| 0624192 | < A0E-02; < 40E-02) < 40E-02| < 40E-02 < 20E-02, | 123082 | < 3.0E-02 <
L07/01/92 | < 20E02] < 20E-02) < 20E-02] < 2002 < 10E-02] | I

D API-3 (11/25/92) was a six day sample

D-8

‘ f
API-2 :‘ APL3 | APL4 | APLS
“30FE02' < 30FE02] < 30E-02 <« 20E-00
20E-01| <« 30E-02 < JOEM{ < 20E-02
30E-02 < 30E-02| « 3.0E-02) « 20E-02
30E-02| « 3.0E-02! < 3.0E-02] < 10E-02
30E-02) < 30E-02 < 30E-02 < 10E-02
20E-02) « 20E-02) « 3.0E-02 < 1.0E-02
30E-02 < 30E-02 <« 3.0E-02 < 10E-02
40E02) « 4.0E-02) < 40E-02) < 20E-02)
20E-02 < 20E-02) < 20E-02| < 1.0E-02
20E-02| < 20E-02) « 20E-02/ = 1.0E-02
30E-02 < 30E-02 < 30E-02] < 20E-02
30E-02| < 3.0E-02) <« 3.0E02| < 20E-02
30E-02| < 3.0E-02 <« 30E-02 < 20E-02
30E-02| < 30E-02 < 3.0E-02| « 20E-02
20E-02| « 20E-02 <« 2.0E-02| < 10E-02
20E-02] < 20E-02) < 2.0E-02| < 20E-02
30E-02 < 30E-62| < 30E-02 < 1.0E-02
40E02 < 40E-02/ < 40E-02) < 20E-02
30E-02 < 3.0E-02 < 3.0E-02 < 20E-02
30E-02| < 3.0E-02 < 30EN2 < 1.0E-02
30E-02 < 20E-02| < 3.0E-02 < 20E-02
20E-02, < 20E-02] <« 20E-02! < 1.0E-02
20502. < 20E-02]| « 20E-02 < 10E-02
3.0E-02) « 4.0E-02) < 4.0E-G2| < 20E-02
40E-02 <« 40E-02| « 40E-02| « 20E-02
3.0E-02| < 3.0E-02] < I0E02, < 20602
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FERMI 2 DRINKING AND SURFACE WATER ANALYSIS FOR TRITIUM

Quarterly Composite of Monthly Samples (pCi/l)
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activation products - Radioactive material created when stable substances are bombarded by neutron

radiation.

ALARA - Acronym for “As Low As Reasonably Achievable,” a basic concept of radiation protection
that specifies radioactive discharges from nuclear plants and radiation exposure to personnel be kept
as far below regulatory limits as possible.

alpha particle - A positively charged particle ejected from the nucle: of some radioactive elements. It
is identical 1o a helium nucleus, and has a mass number 4 and a charge of +2. It has low penetrating
power and short range. Alpha particles are casily stopped by a thin layer of paper or fabric, or the dead

outer layer of skin cells.

atom - The smallest portion of an element thar shares the general characteristics of that element and
cannot be divided or broken up by chemical means. An atom has a nudleus, composed of positively

charged protons and electrically neutral neutrons, surrounded by negatively charged clectrons.

background radiation - The radiation in man's environment, including cosmic rays from space and
radiation that exists everywhere—in the air, in the earth and in man-made marerials that surround us.
In the United States, most people receive 250 to 300 millirem of background radiation per year.
Common sources of man-made background radiation include consumer products such as color
televisions, radium dials on watches or clocks, smoke detectors, coast-to-coast jet flights, construction
materials and certain foods.

beta particle - A charged particle emitted from a nucleus during radioactive decay, with a mass equal
10 1/1837 that of a proton. A negatively charged beta particle is identical to an electron. A positively
charged beta particle is called a positron. Beta particles are easily stopped by a thin sheet of metal, plastic
ot wood.

compasite sample - A sample made of grab or continuous samples combined to represent a particular
period of time {e.g., four weekly water samples combined 10 make one monthly composite sample).
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continuous sample - A continuous sample is one that collects samples non-stop and is used 1o evaluate
conditions over a specific period of time. The typical continuous samples collected at Fermi 2 include
TLDs and air samples.

control location - A sample collection location generally more than 10 miles away from Fermi 2.
Analyses of samples collected at control locations provide information on normally occurring

background radiation and radioactivity.

coolant - A fluid, usually water, used 10 cool the nuclear reactor core by transferring the heat energy
emitted during the fission process into the fluid medium.

cosmic radsation - Penetrating 1onizing radiation, both particulate and electromagnetic, that origi-

nates in space.
eritical receptor - The segment of the population that could receive the greatest radiation dose.

eriticality— The point at which a chain reaction can be sustained without aid of an external radiocactive

source.

curie (Ci) - The basic unit used 1o describe the intensity of radioactivity in 2 sample or material. One
curie is equal to 37 billion disintegrations per second, which is approximately the rate of decay of one

gram of radium. A curie i also a quantity of any radionuclide that decays ar a rate of 37 billion

disintegrauons per second.

decay - Nudleus spontancous emission of changed particles or photons from an unstable atom.
dose - A quantity (total or accumulated) of ionizing radiation received.

dose rate - The radiation dose delivered per unit of time. Measured, for example, in rem per hour.
effiuent - 1. general, a waste material, such as smoke, liquid, industrial refuse, or sewage discharged
into the environment. Effluents discharged from the Fermi 2 Nuclear Power Plant include liquid and

gascous material containing extremely small concentrations of radionuclides. The concentrations
released are well below the limits established by the NRC.
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electron— An clementary particle with a negative charge and a mass 1/1837 that of the proton. Electrons
surround the positively charged nucleus. In an electrically neutral atom. the negative charges of the
clectrons are balanced by the positive charges of the protons.

expasure — The absorption of radiation or ingestion of a radionuclide. Acute exposure is genetally
accepted to be a large exposure received over a short period of time. Chronic exposure is low level
exposure received during a liferime or over a long period of time.

external radiation - Exposure to ionizing radiation when the radiation source is outside of the body.

fission - The splitting or breaking apart of a heavy atom into two or more fragments. When a heavy
atom such as uranium 1 split, large amounts of energy in the form of heat, radiation and one or more

neutrons are released.

fission gases - Those fission products that exist in the gascous state. Primarily the noble gases (krypton,

xenon, €1¢.).

fission products - The fragments formed by the fission of heavy elements, plus the nuclides formed by
the fragments’ radioacuve decay.

gamma ray - High energy, short wavelength clectromagnetic radiation emitted from the nucleus of
a radioactive atom. Gamma radiation frequently accompanies alpha and beta emissions and always
accompanies fission. Gamma rays are very penetrating but may be shiclded by dense materials, such
as Jead or concrete. Gamma rays are similar to X-rays, but are usually more energetic.

grab samples - A grab sample represents a single sample collected in a short period of time.

balf-life— The time in which half the atoms of a particular radioactive substance decay to a more stable
form. Measured half-lives vary from millionths of a second to billions of years,

Glossary of Terms
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indicator location - A sample collection location generally within § miles of Fermi 2. Analyses from
samples collected 2t indicator locations provide information on the radiological impact, if any,
Fermi 2 has on the surrounding environment.

internal radiation - Nuclear radiation resulting from radioactive substances in the body. Some
examples are iodine-131 deposited in the thyroid gland and strontium-90 and plutonium-239
deposited in bone tissue.

ionizing radiation - Any radiation capable of displacing electrons from atoms or molecules, thereby

producing ions. For example, alpha and beta particles, gamma and X-rays, neutrons, and ultraviolet
light.

isatope ~ One of two or more atoms with the same number of protons, but different numbers of
neutrons in their nuclei. Thus, carbon-12, carbon-13, and carbon-14 are isotopes of the element
carbon; the numbers denoting their approximate atomic weights. Isotopes have the same chemical
properties, but often different physical properties (for example, carbon-12 and carbon-13 are stable,
while carbon-14 is radioactive).

lower limit of detection (LLD) - The smallest amount of sample activity that will give a net count, for
which there is a confidence at a predetermined level, that the activity is present. The LLD is actually
a measure of the ability of an individual analysis to detect extremely minute amounts of radioactivity
in a sample,

mean - Arithmetic average. In a series of 3 or more numbers, the mean is calculated by the equation:
X =(x] +x2 + .xn)/n. Where n is the number of observations in a data set, and x1, x2, ...xn are the
various observations.

microcurie - One-millionth of a curne.

millirem - One-thousandth of 2 rem.
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neutron — An uncharged elementary particle with a mass slightly greater than that of a proton, and
found in the nucleus of every atom heavier than hydrogen-1.

noble gas - A gaseous chemical element that does not readily enter into chemical combination with

other elements. An inert gas such as krypton, xenon, neon or argon.

nuclide - A general term referring to anyknown isotope, both stable (279) and unstable (about 5000},
of the chemical elements.

ODCM - Acronym for “Offsite Dose Calculation Manual,” a document that contains the method-
ology and pazameters used in the calculation of offsite doses resulting from radioactive gaseous and
liquid effluents: in the calculation of gaseous and liquid effluent monitoring alarmi/trip setpoints; and
in the conduct of the radiclogical environmental monitoring program.

picocurie — One-trillionth of a curie.

quality control (QC)- The field check or verification of work while it is being performed to assure that
the task is properly done.

radiation - The conveyance of energy through space, for example, the radiation of heat from a stove.

Jenizing radiation is the emission of particles or gamma rays from an unstable (radioactive) atom as

a result of radioactive decay.

radioactive decay - The decrease in the amount of radioactivity with the passage of time due to the

spontaneous emission of particulate or gamma radiation from the atom.

radioactivity - The spontancous emission of radiation from an unstable isotope. Radioactiviry is a
process and radiation is the product.

Glossary of Terms
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radioiodine - A radioactive isowope of iodine. The radioisotopes of iodine are among the most
abundant of the fission products. All told, 27 isotopes of iodine are known to exist, but only the
natutally-occurring iodine-127 is stable. Of the remaining 26 radioisotopes, 12 are produced during
fission and these have half-lives ranging from 1.5 seconds to 16 million years.

radioisotope ~ The term “radioisotope” is used to specifically describe the relationship berween an
element and a radioactive isotope of that element. For instance, in describing Cs-137, one could star.
that Cs-137 is a radioisotope of cesium (stable).

rem — Acronym for “roentgen equivalent man”. The unit of dose of any ionizing radiation that
produces the same biological effect as a unit of sbsorbed dose of X-rays.

terrestrial radiation - The portion of natural radiation (background) that is emitted by naturally
occurring radioactive materials in the earth.

tritium — A radioactive isotope of hydragen {one proton, two neutrons). Because it is chemically
identical to natural hydrogen, tritium can easily be taken into the body by any ingestion path. Tritium

decays by beta emission. Its radioactive half-life is about 12-1/2 years.

unstable - An atom that will undergo radioactive decay through a nuclear reaction.
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