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Fermi 2 1481 Annua! Radiological
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Drinking water, surface water, and groundwater monitoring resulls were
consistent with the results obtained prior to the operation of the plant Nane of
the 1891 water samples showed detectable radioactivity due to the operation of
Fermi &

The maximur, dose to a member of the general public due 1o radicactivity
released as gaseous effluents was I2ss than 0 1% of the annual limit

The maximum dose to & member of the genera: public due to radicactivity
released as hiquid effluents was less than 0 1% of the annual limit

Comparisons of 1991 environmental data, pre-1991 data, and preogerational data
showed that the operation of Fermi 2 had no significant radiological impact upon
the environment.

in October of 1991, sediment samples were collected in the cooling water
discharge canal as part of the Fermi 1 Environmental Monitoring Program. These
sumples showed low concentrations of Mn-54, Co-60, Zn-65, and Cs-137 Given
that Mn-54 and Zn-65 have short half lives (approximately 250 days), and that the
lagt discharge from Fermi 1 was made in June 1975 it is unlikely that these
radicisotopes in these samples resulied from the operation of Fermi | Detroit
Edison believes that the radioactivity in these sediments is ‘he result of the
recirculation of plant liquid effluent releases Detroit Edison is conducting
additional sampling and monitoring to evaluate the recirculation of liquid
releases. The ovaluation of this additional sampling and monitoring will be
provided when it is complete.
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Fish are sampled samiannially and the species collected currespont to those
that may be consumed by the local population. Fish are good indicators because
they tend to concentrate radionuciides by ingestion and provide an effective
meachanism for integrating the variable con~entrations of radionuclides in the
water over extended periods

e ol

Sedimants are also collected semiannually Sediment, in the vicinity of the liquid
radwaste discharge, represents the most likely site for accumulation of
radionuclides in the aquatic environment and, with long-lived rachonuclides, a
gradual increase in radioactivity concentration is expected over time Sediments,
therefore, provides a long-term indication of change that may appear in other
sa.nple media (i.e A water and fish sampies).

‘ PREOPERATIONAL PROGRAM

| All nuclear power plants are required by the Nuclear Regulatory Commission
(NRC) to conduct radiological environmental monitoring before construction of a
facility. This preoperational program at Fermi 2 was aimed at collecting data
needed to identify critical pathways, and deiermine 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 precperational program seven years (1978} before the plant
J_ began producing power in 1985 The data accumulated during those years
1 established a baseline for which to compare operational data. The program
consisted of monitoring air, drinking water, surface water, iake sediments, milk,
vegetables, fish, and direct radiation in the environment in the vicinity of Ferm 2.
The elements that made up the preoperational monitaring program are still in
effect today

OPERATIONAL | 90GRAM

g The preoperational program became the operational program in June of 1985
F when initial criticality was achieved for the Fermi 2 reactor. The sampling and
15 analysis pragram 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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CUALITY ASSURANCE

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

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

Detroit Edison requires its contract analytica! laboratory to participate in the
United States Environmental Protection Agency's (EPA) crosscheck program. In
the EPA crosscheck program, participant laboratories receive from the EFA
environmentai samples of known activity for analysis. Arer the samples have
been analyzed by the laboratory, the EPA re “ts the known activity o1 the
sampies to the laboratory. The laboratory's re. ts are compared to the EPA
reported concentrations to determine any deviations. In 1981, Teiedyne Isolopes
porrectly analyzed, within one standard deviation, 82% of the EPA crosscheck
samples Of the six sampies which did not fail within this range, fou: were within
two standard deviations, and two were within three standard deviations of the EPA
values. Participation in this program provides assurance that the laboratory is
capable of meeting accepied criteria for radicactivity analysis. The resuits of the
1991 EPA crosscheck p ogram are tabulated in Appendix A,

2-4
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TERRESTRIAL MONITORING PROGRAM

INTRODUCTION

The terrestrial monitoring portion of the REMP provides for a continuous
surveillance of the non-aquatic env ronment 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 monitcrs direct radiation in the environment surrounding Fermi 2. The
following sections discuss the type and frequency of terrestrial samgpling,
analyses performed, and a comparison of 1891 data o previous operational and
preoperational data

DIRECT RADIATION

Detroit Edison uses thermoluminescent dosimeters (TLDs) to measure direct
qamma radiation in the invircns of Fermi 2. Teledyne Isotopes environmental
1.0s are presently being used to measure direct radiation  These dosimeters
are 25% by weight Calcium Sulfate encased in Teflon. The TLDs are thoroughly
tested to comply with NAC Regulatory Guide 4,13 and American National
Stundards Institute's (ANSI) publication N545-1975. which assure accurate
measurements under varying environmental conditions before being placed in the
field. While in the fieid, these TLDs are exposed to background radiation and, if
measurable, gaseous effiuents and direct radiation from Fermi 2. Environmental
TLD: are exchanged and processed on a quarterly basis Indicator TLDs are
locaied 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 1 \Rem/Std Qtr and 17.5 mRem/Std Qtr for control TLDs. The annual average
exposure for indicator TLDs ranged from 13.6 mRem/Std Qtr to 21.0 mRem/Std
Qtr. The annual average exposure for control TLDs ranged from 155 mRem/Std
Qtr to 21.9 m3em/Std Qtr

From 1985 to 1990 the average exposure for indicator TLD# was 16 6 mRem/Std
Qtr and 17.4 mRem/Std Qtr for control TLDs. The annual average exposure for
ingzator TLDs ranged from 147 mRem/Std Qtr to 20.3 mRem/Std Qtr.  The
annual average exposure means for control TLDs ranged fram 13.9 mRem/Std Qtr
to 22.2 mRem/Std Qtr.  As Figure 3-1 shows, the operational period from 1985 to
189u was consistent with the preoperational program

3-2
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AIR SAMPLING

Detroit Edison continuously samples the atmosphere surrounding Fermi 2 for
radioactivity Air sampling began in 1979 during the preoperationai pregram At
each sampiing location a mechanical air sampler is used to draw a continuous
volume of air through two filters designed to collect particulates and radioiodines
Air samples are collected weekly and analyzed for gross beta and lodine-131
activities The particulate filters for each sampling location are combined on a
quarterly basis to form a "composite sample" and are analyzed for Strontium
89/90 and gamma 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 unatfected by the operation of the plant

During the preoperational program, excluding the year 1981, the average gross
beta for indicator air sampiles was 2 6E-2 pCi/cubic meter and ranged from
20E-2 10 40E-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 pCl/cubic
meter.

in late 1980, the Peopies Republic of China conducted an atmospheric nuclear
weapon test The faliout from this test was detected in Fermi 2 environmental air
samples in 1981 The average gross beta for 1981 was 1 6E-1 pCil/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-12§ in the atmosphere as
a result of this test,

From 1885 to 1990 the average gross beta for indicalor samples was 2 5E-2
pCifcubic meter and ranged from 2 1E-2 pCi/cubic meter to 3 4E-2 pCi/cubic
meter. The average gross beta for the control semples was 2 4E-2 pCi/cubic
meter and ranged from 2.0E-2z pCi/cubic meter to 3 3E-2 pCi/cubic meter. in
1986, as shown in Figure 3-2, there was a slight increase in gross beta activity
and a 2.7€-, pCi/cubic meter *spike* in the lodine-131 activity. These elevated
activity levels have been attributed to the nuclear accident at Chernobyl
(US.SR) on April 26, 1986. For the operational period from 1985 to 17

excluding 1986, the air sampling data is consistent with the preoperational data

3-4
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ENVIRONMENTAL AIR SAMPLING
AVERAGE GROSS BETA and |-131
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During 1991, two hundred and fifty-nine (259) particulate air filters were
collected and analyzed for gross beta activity and two hundred and hfty-eight
{258) charcoal filters were collected and analyzed for I-131.  The average gross
bets for indicator samples was 2 2E-2 pCi/cubic meter and ranged from 6.1E-3 to
3.4E-2 pCi/cubic meter. The average gross beta for control samples was also
2 2E-2 pCi/cubic meter and ranged from 1 1E-2 to 3.9E-2 pCi/cubic meter. The
morthly average gross beta is shown in figure 3-3.  The extremely small
variations in the monthly gross beta averages are afiributable to atmopheric
factors such as wind patterns, percipitation, dust loading, pollen count, etc. None
of the charcoal filters collected showed detectable levels of |-131

Twenty (20) guarterly particulate filter composites were prepared . nd analyzed

fot Sr.89/90 &. 4 gamma emitting isotopes. Only naturally occurring i+-40 and
Be-7 were detected in these samples
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in 1970, the concentration of Sr-80 in (ocal milk was 6 pCi/iner according to the
Michigan Department of Health's *Milk Surveillance’. Radiation Data and
Reports, Vol 11-18 1870-1974 Figure 3-4 shows the calculated decay curve for
the 1970 concentration of Sr.90 and the average concentrations since 1988
Figure 3-4 shows the inventory of S§r-80 in the local environment |s decreasing
with time and closely follows the calculated decay curve This would suggest
that the inventory of Sr-90 in the environment is due 1o past atmosuheric nuclear
weapons testing.

ENVIRONMENTAL MILK SAMFLES
Sr-90 CONCENTRATION

pCi/liter
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in adgdition o milk sampling, grass samples, when available are coliected at the
control locttion and near the critical receptor's iocatior. during each sampling
period and are analyzed for I-131 and gamma emitting 1sotopes Grass sampies
are collected, instead of m'ik, adjacen! to the critica! receptor's location because
the individuals at th , residence do nat participate in the REMP program

Grass sampling began in 1985 in the operational program. During the operational
period between 1985 and 1990, naturally occurring K-40 was detected in both
indicator and control grass samples. Ts-137 was also detected in both indicator
and control samples and had an average concentration of 5 56+ 1 pCi/kg wet In
198., after the nuciear accident at Chernobyl {USSR) 1131, Cs-134 and
Cs-137 were detected in both indicator and control grass samples

During 1991, twenty-four (24) grass samples were taken and analyzed for |-131
and gamma emitting isotopes. Naturally occurring K-40 and Be-7 were detected
in both indicator and control grass samples Cs- 187 was also detected in both
indicator and controi samples Two out of twelve indicator sampies showeo
positive activity for Cs-137 and averaged 4 7E+1 pCi/kg wet. One conirol
sample showed activity for Cs-137 at a concentration of 1.2E+41 pCi/kg wet The
prasence of Cs-137 in grass samples is due to past atmospheric nuslear weapons
testing and the nuclear accident ai Chernobyl (US S8.R). For 1821, the grass
sample clata is consisten! with previous years.

GARDEN SAMPLING PROGRAM

Fermi 2 collects samples of leafy vegetables from indicator locations identitied by
the Annual Land Use Census. Samples are also collected at a control location
that is at a distance and diraection which is considered to be unaftected by plant
operations Samples are collected once a month during the growing season
(June through September) and are analyzed for |-131 and gamma emitting

isotopes.

Vegetable sampiing started in 1882 During the precperational program, only
naturaily occurring K-40 was detected n both indicator and control vegetable
samples. During the operational period from 1985 to 1990, oniy naturally
occurring K-40 was detected in both indicator and control vegelable sampies

3-8
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During 1991 twenty-two (22) vegetable samples were coliected and analyzed for
1131 and gamma emitting isotopes. Naturally sccurring K-40 and Be-7 were
detected in both indicator and control vegetable sampies One indicator sample
showed activity for Us- 137 with a concentration of 1 2E+1 pCi/kg wet  The
presence of Cs-137 in vegetable samples can be attributed to past atmospheric
nuclear weapons testing and possibly to the nuclear accident at Chernoby!
(USSR) Since Cs-137 has never been detectad in any gaseous effiuent
sample from Fermi 2, and since the pathway from Fermi 2 to vegetables would be
the desposition of gasecus effiuents on the ground. it appears that none of the
; Cs-137 activity in vegetables is due to Fermi 2 effiuents. For 1991 the vegetatie
| sample data is consistent with prior operaticnal data and preoperational data
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AQUATIC MONITORING PROGRAM

INTRODUCTION

fhe aguatic monitaring 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 cf the plamt.  The following sections
discuss the type and frequency of aquatic sampling, analyses parformed, and a
comparison of 1991 data to previous operational and preoperational data.

DRINKING WATER SAMPLING

Detroit Edison con'inuously monitors drinking water at one control location and
one indicator location using automatic compositing samplers. In this program
composite sample aliquots are coilected at time intervais that are very short
(hourly) relative to the compositing period (monthly) in order to assure obtaining
& representative sample. Indicator water sampies are obtained at the Monroe
water intake !ocated approximately 1.1 miles souith of the plant  Detroit
municips! water is used for the control samples and are obtained at the Allen
Park water intiike located approximately 18.6 miles north of the plant. Drinking
water sampies are collected on a monthiy basis and analyzed for gross beta,
strontium 88/80, and gamma emitting isotopes. The month. - samples for each
location are combined on a guarteriy basis to form a quarterly composite sample
and are analyzed for tritium.

Drinking water sampling began in 1979 and the sampies were only anaiyzed for
gross beta, gamma emitting isotopes, and tritium. The average annua! gross heta
for indicator drinking water sampies, excluding 1981, during the precperational
program was 3 4E+0 pCi/liter and ranged from 2 1E+0 1o 4 8E+0 pCi/liter. 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 to 45E+0 pCi/liter. In
1880 and 1983 Cs- 137 was detected at leveis ranging from 5 4E+0 pCi/liter to
1.9E+1 pCilliter. Tritium was alsc detected during the preoperational program
and had an annual average of 3.2E+2 pCi/liter and ranged from 26E+2 to
4 SE+2 pCi/liter

4-2
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DRINKING WATER SAMPLES
AVERAGE ANNUAL GROSS BETA
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Figure 4-1

in 1981, as shown in Figure 4-1, the average gross beta was 9.8E + 0 pCi/liter for
indicator water samples. This enomalous gross beta activity is a direct result of
an atmospheric nuciear weapon test conducted by the Peopies Republic of China
in late 1880. L

From 1965 to 1980, the average annual gross beta activity tor indicator drinking
water samples wag 2. 70+ 0 pCi/liter and ranged from 2 4E+ 0 to 2 9E +0 pCi/liter.
The average annual gross beta for control drinking water samples was 2 3E+0
3 pCi/liter and ranged from 1 8E+0 to 2 7E+ 0 pCi/liter. The analysis for Sr-89/90
began in 1988 and Sr-90 has been detected in both indicator and centrol
samples. The average annual Sr-80 activity for indicator samples was 8 4E-1
pCi/liter and ranged from 4 BE-1 to 1 2E+40 pCi/iiter. The average annual Sr-90



gﬁ?ﬁ_ S (pmecy v . S ——— i P T T ————

\
|
Fermi 2 1991 Annual Radiclogical l
Environmental Monitoring Report |

, pCi/liter. Tritium was also detected in both indicator and contral drinking water
; samples during this time pericd The average annual tritium activity for indicator
‘ samples was 2 BE + 2 pCi/liter and ranged from 2 2E+2 10 39F + 2 pCi/liter  The
average annua! tritium activity for control samples was 3.0E+2 pCi/liter and
ranged from 2 TE +2 10 3 9E 4+ 2 pCi/iiter. For the operational period from 1985 to
1990, the drinking water sampie data is consistent with the preoperational data

\
|
activity for control samples was 7 5E-1 pCi/iiter and ranged from 7. 1E-1 to 8 OE -1 !
[

In 1981, twenty-four (24) drinking water samples were collected and analyzed for
gross beta, gamma emitting isotopes, Sr-89/90, und tritium.  The average annual
gross beta for indicator sampies was 3 8E +0 and ranged from 3 0E+Cto 5 1E+0
pCi/liter. The average annual gross beta for comwrol samples was 3 3E+0
pCi/liter and ranged from 2 4E+0 to 4 2E+0 pCi/iter. No gamma emitting
isotopes were detected in drinking water samples during 1991 5r-90 was
detected in both indicator and control samples. One indicator sample had a
Sr-90 activity of 5.0E-1 pCi/liter. The average annual Sr-90 activity for control
r samples was 7 6E-1 pCi/liter and ranged from § SE-1 to 8 3E-1 pCi/liter.  The
~ presence of Sr-80 in drinking water samples is due to past atmospheric nuclear
weapons testing  Eight (8) quarterly composite drinking water samples were
prepared and analyzed for tritium.  No tritium activily was detected in arinking
water samples for 1991  For 1991, the drinking water  “nle data is consistent
with prior operational data and preoperational data bec *itium is only rarely
detected in drinking water samples

.* SURFACE WATER SAMPLING

: Detroit Edison continuously monitors surface water at two locations using
& automatic composite samplers. As with drinking water, surface waler aliquotls
[ are collected at time intervals that are very short (hourly) relative to the
f compositing period (monthly) in order to assure obtaining a representative
sample  Indicator s'wface water samples are obtained at the rermi 1 water
intake which I8 approximately 0.3 miles south south east from Fermi 2 The
control surface water samples are obtained from Trenton Channel Power Plant's
cooling water intake on the Detroit River which is approximately 11 7 miles rorth
north east of Fermi 2. Surface water samples are collected on a monthly basis

|
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and analyzed for strontium 89/80 and gamma emitting isotopes  The monthly
samples for each location are combined on a quarterly basis to form a quarterly
composite sample and are analyzed for tritium

Syrface water sampiing began in 1978 and the samples were only analyzed for
gammia emitting sotopes, and tritium. During this preoperational program no
gamma emitting isotopes. except for naturally ocourfing K-40, were detected
Trittum was detected in both indicator and control sampies during this ime period
and had an annual average of 3.20 42 pCi/liter and ranged from 2 2E+2 1o
4 1E+2 pCilliter

From 1985 to 1989, no gamma emitting isotopes were detected in surface water
samples. Sr80 was detected in both indicator and control samples.  The
average annual Sr-80 aoctivity for indicator samples was 1 8E+0 pCi/liter and
ranged from 8.3E-1 to 2 4E+0 pCi/liter. One control sample had a Sr-90 activity
of 7.6E-1 pCi/liter. Tritium alcy was detected in both indicator and control
samples for this time pericd The average annual tritium activity for indicator
samples was 2 3E+2 pCi/iiter and ranged from 1 BE+2 to 31E+2 pCi/liter One
control sample had a tritium activity of 2 4L +2  In 1990, two indicator sampies
showed detectable activity for Cs-137 at an average concentration of 1 2E+1
pCi/liter and ranged from 8 7E+ 0 to 1. SE+1 pCi/liter.

In 1891, twenty-four {24) surface water samples were coliectad and analyzed for
gamma emitting isotopes, Sr-89/90, and tritium.  Naturally occurring K-40 was
the only gamma emitting isotope that was detected in surface water samples
Sr-90 was detected in one indicator sample at a concentation of 5. 3€-1 pCi/liter
The pressnce of 5r-90 in surface water samples is due lo past atmospheric
nuclear weapons testing Eight (8) quarterly composite surface water samples
wera prepared and analyzed for tritium.  No trittum activity was detected in
surface water samples for 198' For 1991, the surface water sampling data is
consistent with prior operational aata and precoperational data

4.5
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GROUNDWATER SAMPLING

Groundwater is collecled on a quanerly basis trom lour wells surtounding Fermi
2 The groundwater is analyzed for gamma emitting isotopes and tritium  The
subsurface hydrology of the iocal area is such that groundwater flows towards
Leke Erie  For this reason sampling location GW-4 which is located
approximately 0.6 miles west north west is leas! likely 1o be atected by *he
operation of the plant

Groundwater sampling began in 1987 From 1687 to 1989 no radicactivity was
detected in grou wwater samples (n 1990, one control sample had a Cs-137
activity of 7. 71E40 pCi/liter and one i1 ator sample had a tritium activity of
9 RE+ 1 pCliiter

In 1981, sixteen (16) groundwater samples were collecled and analyzed for
¢ mma emitting isotopes and tritium.  Naturally occurring K-40 was the only
gamma emitting isctope detected in groundwater samples No tritium was
detected in groundwater samples. For 1981, the groundwater sample dals is
consistent with ¢ rior operational data and preoperational data

SEDIMENT SAMPLING

Lake Erie shoreline and botiom sediments from five locations are collected on a
semiannual basis and are analyzed for gamma emittir g isotopes and strontium
B88/60. There is one control location and four indicator locations The control
sampile is collected near the Trenton Channe! 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 ° ‘¥ Peaux, and Indian Trails
Community Beach

During the precperational progiam there was not a contro! location and samples
were only analyzed for gamma emitting isotopes During the preoperational
program, except for naturally - surring isotopes, only Cs-137 was detected in
sediment samp'es. For this time period the average Cs-137 cancentration was
3.3E+2 pCi/kg and ranged from § 0E + 1 &= 6 BE + 2 pLilkg
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From 1985 10 1990, the average annua! Cs-137 concentration for indicator
samples was 2 0E+2 pCi/kg and ranged trom 26E+1 to 36E+2 One control
sample had a Cs- 137 concentration of 1 1E 42 for this time period The analysis
for $1-89/90 begarn in 1988 and S51-90 has been detected in both :ndicator and
contro: samples  The average annual Sr-80 activity for indicator samples was
1.3E+2 pCi/kg and ranged from 1 OE+2 1¢ 1 6E+2 pCi/kg. The average annual |

I

i

|
|
|

Sr-90 activity for control sampl s was 2 7TE+2 pZi/kg and ranged from 2 36+ 2
to 31E+2 pCi/kg. In 1990, the Spring sample taken at the Furmi 2 discharge line
8-2 showed activity for plant related isotopes (Mn-54 Co-60, and Zn-65) and _ras
a result of liquid eMluent from Fermi 2

o TS Y  F

ENVIRONMENTAL SEDIMENT SAMPLES

CS-137 CONCENTRATION "
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Figure 4-2

Figure 4-2 shows the concentration of Cs-137 in sediment samples from 1078 to
1991 appears to be decreasing with time.  The line shown in this figure is a
computer generated best fit trend line.  This would verify that the inventory of
Cs-137 in lahe sediments is due to past atmospheric nuclear weapons testing
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In 1991, ten (10) sediment samples were collected and analyzed for gamma
&nitting isotopes and strontium 89/80  Naturally ocourring K-40 and Th.228
were detected in both indicator and control sediment samples Cs- 137 was
detected in both indicator and control sediment samples  One indicator sample
showed a Cs-137 concentration of 6 5E+ . pLi/kg and two control samples had
an average con- centration 6t 1 6E+2 pCi/kg and rangedfromi 1 5E+2 to 1 6E+2
pCifkg  Sr-80 was detected in one indicator sample at a concentration of
28E+1pCi/kg.  The presence of Cs- 137 and 8180 in sedit.ent samples is due
to past atmospheric nuclear weapons testing

As in 1990, the Spring 109 sediment sample taken at the Fermi 2 discharge line
§:2 showed dutectable activity for plant related isotopes (Mn-54, Co-00, and
Co-58). The concentration of Mn-54 was 1 9E+2 pCi/kg, Co-60 was 1 4E+2
pCi/kg and Co-58 was 8 5E+1 pCi/kg These plant related isotopes are the
direct result of liquid effiuents being discharged into Lake Erie from Fermi 2. Tnis
activity is consisment with the activity released in liquid e*“'uests. The fall 1991
samples did not show plant related activity at any locauwon including §-2 For
1991, the sediment sample data s consistent with prior operational data and
preoperational data

FISH SAMPLING

Samples of fish are collected from Lake Erie at three locations on & 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 teet offshore of the Fermi 2 liquid discharge,
Edible portions of the fish are analyzed for gamma emitting isotopes and
strontium 88/90

During the precperational program only naturally occurring isotopes and Cs- 137
were detected The average Cs-137 concentration for indicator samples was
36E+1 pCi/kg and 4 2E+1 pCi/kg for control samples. Preoperational fish
samples ‘were only analyzed for gamma emitting isotopes

From 1985 to 1880, the average Cs-137 concentration for indicator samples was

S 2E+1 pCi/kg and ranged from 20E+1 10 72E+1 pCi/kg. The average Cs-137
concentration for control samples was 5 5E + 1 pCi/kg and ranged from 2 $E+ 1 to
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1091+ NNE
1980 NNE
1981* NNE
1990 NNE
1991* NNE
1990* NNE
1991 N
1990 N
1991 NNW
1990 NNW
1991 NW
1990 NW
1991 WNW
1990 WNW
1991 WNW
1990* WNW
1961 W
1990 w
1991 WSW
1990 WSEW
1991 SwW
1990 SW
1991 SSwW
1890 S8W
1991 8
1990 S
ESE - SSE
NC ~ No Change

TABLE 62 GARDENS

6441 Brancheau
6441 Brancheau
7806 Labo
7806 Labo
9501 Tumpike Hwy.
501 Turmnpike Hwy.

6372 Trombly
6244 Brancheau

5846 Trombly
5701 Post

7335 Forest
5131 Post

6170 Leroux
6834 Dixie Hwy

8200 Geirman (comrol)
8200 Geirman (control)

5681 Toll
5000 Leroux

5111 Spaulding
5053 Spaulding

4828 Elm
4995 Elm

5823 Shady Lane
4326 C Street

6348 Sterling
6233 Highland

Lake Erie

* Participants in REMP sampiing program.
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1981 Program Execution

In 1991, the major deviations from scheduled REMP activilies were the loss of
TLDs cue 10 thelt, the loss of une air particulate sample due to sample equipment
tailure, the loss of two charcoal certridges due to cartridge failure and sample
equipment lailure, seasonal unavailability o grass sampies, and drinking water
oquipment maltunctions. The following list all deviations and corrective actions
fiom the normal sampling schedule for 1991 These deviations did not have a
significant impact on the executicn of the REMP

Environmental TLDs

All TLDs are placed in the tield in inconspicus s locations to minimize the loss of
TLls due 1o pilterage. During 1991, two hurdred fifty two (252) TLDs were
placed in the fieid and wvight (8) were found missing This represents a 96 .8 per
cent successtul colection rate.

On 01/24/01 T-17 was fuund missing during weekly air sample exchan_e and
was repiaced with a spare TLD

On 04/02/u1, during the quarterly TLD exchange the following TLDs were found
nissing and were replaced T-8 1.55 T7.59

On 05/07/91, during routine sampling -3 was found missing due to utility pole
inplacement The TLD was repiaced on the new pole with a spare

On 08/16/91, duiing the mid-guarter TLD inspection, the following TLDs were
found miesing and replaced with spares: T-11, 7-24 -

n 10/08/91, during routine sampling T-11 was found missing and was replaced

with a spare  T-11 was also relocated to the corner of Milliman and Jefferson,
nne pole south of the criginal location

Air Sampling

During 1991, five hundrea twenty (520) air samples were scheduled to be
coliected and two were not collected This represents a 99 5 per cent successful
collection rate for the year

6-2

N e L R e e R e e el e et e = e



[ TR T T TR ey —— T - I B e i

Fermi 2 1991 Annual Radiolegical
Environmental Monitoring Report

On 06/19/91, the charcoal cartridge at APIL.1 came apart during weekly
exchange and was unable to be analyzed All cartridges are now Inspecled
visually for manutacture's defects prior o use

On 10/09/91, during filter exchange API-1 was found inoperable due to a blown
fuse and the sampie had insutficient volume 10 be analyzed The tuse was
replaced during filter exchange

On 08/21/91, during filter exchange API-1 was found inoperabile due to a blown
' fuse and the sample hac sufficlen volume to be analy .«0. The fuse was replaced
during filter exchange

During the week of 12/22/91, all air samples had a sample period of eight (8)
days due to the holiday season

Milk Sampling

During 1991, fifty-seven (57) milk samples including the three from M-4, were
collected. This represents a 100 per cent successful collection rate for the year.

Starting on 04/04,31, duplicate milk samples were taken at each location This
enhancement to the prograrm was instituted as a guality control check of the lab

. On 06/20/81, milk sampling location M-4 (Roelant Farm, 39 mi, NNE) was
added to the REMP program as an enhancement However, the cow was sold
and only three samples were obtained from this location,

Grass Sampling

| During 1991, thirty-six (36) grass samples were scheduled to be collected and
| twelve were not collected due to seasonal unavailability. !t should be noted that
when grass samples were not available the miik producing animals ware not in
the pastures grazing For all scheduled samples this represents a 66 6 per cent
successful collection rate for the year

| Grass samples ate 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 1o the local climate. Grass samples were not available during the
fullowing sampiing periods: 01/10/91, 02/07/91, 03/07/91, 04/04/91, 11/14/81,
and 12/12/9

6-3
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Water Sampling

Chromium-§1 (Cr-51) analysis was added to the water sampling program as a
program enhancemer! because this isoptope is @ major constituent of Fermi 2's
liquid radwas'e

Drinking Water Sampling

During the year drinking water sampler DW-1 was modified 1o provide a reliable
and a fully representative sample The original sampling equipment consisted of
a mechanical timer connected to 8 solenoid operated valve. The time which the
solenoid valve was open was not adjustable Once per hour the timer would
energize the solenoid and open the valve to sample the water in the system The
amount of the sample (aliquot) was controlled using a needle valve in the sample
line. Due to fluctuating plant system pressure (20 1o 50 psi), and needle valve
fouling, a fully representative sample was not always obtainable

in March of 1991, the mechanical timer and solencid valve were replaced with a
positive displacement sampling pump (Masterflex sampler) This sampling pump
provides a representative sampls But due to the fluctuating plant pressure the
tygon tubing, usec' to draw the sample, over time became fatigued and would
spiit.

The sampiing equipment was modified to include a pressure regulating valve in
line with the sampler The pressure regulator is set at approximately 6 psi to
prevent tubing failure Also, a digital intervalometer (timer) has been installed to
operate the pump at precise intervals. The system was setup to sample hourly
and provide a five gallon monthly composited sampie This system has provided
a reliable representative sample since it was installed During 1891, of the
twenty four (24) drinking water samples collected four (4) were considered
partial samples and fifteen (15) were considered to be less than fully
representative. This represents a 21 per cent successful collection rate for the
year

On 01/28/91, the drinking water samples collected at locations DW-1 and DW-2
for the month of January is considered to be less than fully representative due to
flow rate adjustments during the month

On 02/18/91, a grab sample was taken at location OW-1 due to equipment
maltunction. The sample was sent to the 1ab 10 be composited with the scheduled
monthly sample.
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On 02/25/91, the drinking water s&mpiv collected at location DW-1 for the month
of February was considered a partial sample due to the Jrab sample taken on
02/18/81 and considered to be less than fully representative due to flow rate
adjustments during the month

On 08/11/91, a grab sample was taken at lpcatiun DW-1 due 1o equipment
maltunction The sample was ssfit 10 the lab 10 be composited with the scheduled
monthly sample

On 03/25/91, the drinking water sample collected at location DW-1 for the month
of March was considered a partial sample due to the grab sample taken on
03/11/81 and considered to be less than fully representative due to flow rate
adjustments during the month

On 03/25/91, the drinking water sample collected at location DW-2 for the month
of March was considered to be less than fuily representative due 1o flow rate
adjustments during the month

On 04/01/71, a grab sample was taken at iocation DW-1 due to equipment
malfunction. The samg . was sent to the lab to be composited with the scheduled
monthly sample.

On 04/16/91. a grab sample was taken at location DW-1 due to equipment
malfunction. The sample was sent t¢ the iab to be composited with the scheduled
maonthly sample

On 04/29/91, the drinking waie sample collected at location DW-1 tor the month
of April was considerad a partial sample due o the grab samples taken on
04/01/91 and 04/18/91 anrd considered to pe iess than fully representative due to
flow rate adjustments during the month

On 04/29/91, the drinking water sample collected at location CW-2 for the month
of April was considered to be less than fully representative due to flow rate
adjustments during the month

On 05/28/91. the drinking water samples collected at locations DW-1 and DW-2

for the month of May was considersd to be less than fully represeniative due to
fiow rate adjustments during the month

6-5
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On 06/24/91, the drinking water samples collected at locations DW-1 and DW-2
for the month of June was considered 10 be less than fully representative due to
sample flow rate adjustments during the month

On 07/29/91, the drinking water sainp ¢8 collected at locations DW-1 and DW-2
for the month of July was considerad to be less than fully representative due 10
sample flow rate adjustments during the month

On 08/05/01, a grab sample was taken at location DW-1 since the valve on
sampling line had been inadvertently shul by water plant personnel auring
maintenance The sample was sent '> the lab 1o be composited with the
scheduied monthly sample

On 08/19/81, a grab sample was taken at location DW-1 due 1o a blown fuse on
the sampling equipment The sample was sent to the !ab 1o be composited with
the scheduled monthly sample

On 08/28/91, the drinking water sarnple collected at location DW-1 for the month
of August was considered a partial sample due to the grab samples taken on
08/06/91 and 08/18/91

On 10/29/91. the drinking water sample collected at location DW-2 for the month
of October was considered to be less than fully representative cue to sample flow
rate adjustments during the monith

On 12/30/91, the drinking water samples collected at locations DW-1 and DW-2
for the month of December was considered to be less than fully representative
due to sample flow rate adjustments during the month

Surface Water Sampling

During 1991, twenty !osur (24) surface water samples were collected and four (4)
were considered t) be less than fully representative samples Tris represents a
B3 per cent successful collecticn rate for the year.

On 01/28/91, the surface water sample collected at location SW-1 for the month

of January was considered 1o be less than fully representative due to corrosion in
sample line. Corrosion was removed and sample flow rate retuined to normal.
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On 01/28/91, the surtace water sample collected at location SW-2 for the month
of January was considered 1o be less than fully renresentative due to ice ir the
sample line The ice was removed and sample fiow rate returned 1o normal

On 02/25/91. the surface water sample collected at iocation SW-1 for the month
of February was considered 1o be less than fully representative due to reduction
in sampie flow rate to compensate for smaller size collection container

On 12/30/91, the surface water sample collected at iocation SW-2 for the month
of December was considered 1o be less than fully representative due 1o j0e in the
sample line, The ice was rémoved and sample fiow rate returned to normal

Laboratory Deviations

One fish sampie (Carp) coliectea at location F-2 on 10/11/81 had a Minimum
Detectable Activity (MDA) above the required Lower Limit of Detection (LLD) for
Fe-59. The MDA was <280 pCi/kg and the required LLD s <260 pCi/kg This
deviation was due 1o a fluctuation in the background count rate at the laboratory
There was no sample available for recounting when it was determined that the
Lower Limit of Detection (LLD) had not been met
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Table 7-1 Radiclogical Environmental Monitoring Program Summary

Name of Facility: Fermi 2 Docket No.. 50341
Location of Facility 30 miles southeast of Detret, Michigan {Frenchiown Township)

Location with Fighest " 1
Sampie Ty, and _ AonueiMean Number of :
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"
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Table 7-1 Radiclogical Environmenta! Monitoring Program Summary (cent)

Name of Faciiity: Fermi 2 Decket No.. 50341 Reporting Period  Januar, - December 1561
Location of Facifty 30 miles scutheast of Detror. Michigan (Frenchtown Township) i

G8 = gross beta, GS = gemma scan |

LD = Fermi 2 Technicsl Specitications LiD: nominal iower limit of detection based on 4 66 sigma error for background samyle |

<MDA = Less than the iab's minimum Aetectable activity which is less than the LLD.

Mean and range based upon detectabie measurements anly Fraction of detectable measwements &t specified loustione i

is indicated in parentheses (F). :

Locations are spacified by Fermi 2 code and are described in section 8 0 Sampling Locations. ;

Non ~routine resuits sre those which are reportable sccordingto Fermi 2 Technical Specifications F

Note Other nuclides were considered in anaysis results but only those identifiable were reported in addition to Tech Spec fisted (-
nuclides.
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Table 8- 1 Direct Radiation

o

T NE/38 1.3mi Poile on Lakeshore in Estral |
Beach Twenty three poles S of
Lakeview.

T2 NNE /22 12mi Tree at the termination of |
Brancho St

T3 N/8 1A mi Pole on NW comaer of Swan Boat |
Club's fence .

T4 NNW/337 06 mi On Site Boundary Fence by AP |
#2 on Toll Rai.

5 NW/313 06 mi On Site Boundary Fence by AP| |
#3 on Toll Ra.

T6 WNW/293 0.6 mi Pole on NE comer of Bridge I
over Toll Rd.

T7 W/270 142 mi Pole behind Doty Farm at 7612 N C
Custer Rd.

T8 NW/305 18mi Pole on NE comer of Dixie Mwy |
and Post Rd

T9 NNW/334 1.5 mi Pole on NW comer of Trombley |
and Swan View Rd

T10 N/6 21 mi Pole on 8 side of Masserant two |
poles W of Chinavare

T11 NNE/23 6.3 mi Pole on NE comer of Milliman |
and US Tumpike

T2 NNE/29 6.3 mi Pole naar tree in the N area of |
parking lot at Pointe Mouillee
Game Area Field Office

| = Indicaor C = Control
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NW/315

WNW/283
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wEW/247
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WBW257

WSW/239

enre

SSW/195
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44mi

39mi

4.9 mi

49 mi
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28 mi

12mi
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AW T L2 E

Pole on SW comer of Labo and
Dixwe Hwy.

Pole on 8E comer of Labo and
Brandon near RR tracks.

On pole behind Newpornt Post
Office.

Pole on SF comer of War and
Past Ras.

Pole on NE comer of Nadeau snd
Laprad near mob.le home park.

Pole on SE comer of Mefitel ana
Murd Rds.

First pole E of Fermi siren an
Waterw arks Rd at the NE coma:
of Stering State Park Rd and
Waterworks (in Sterling State
Park).

Pole on § side of Williams Rd,
eight poles W of Dixie Hwy.

Pole on N side of Pear! at
Parkview in Woodland Beach.

Pole on N side of Pointe Aux
Peaux two poles W of Long.

Pole on S side of Pointe Aux
Paaux, one pole W of Huron
next 1o vent pipe.

e e e e i e

e
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(able 81 Direct Radiation (cont.)

T27

T28

T33

T34

Sw/22s

Sw/229

wew/237

Wew/247

WEW/255

WNW/295

NW/317

NNW/338

| = Indicator C = Control

1.5 mi

1.1mi

6.8 mi

10.7 mi

103 mi

78 mi

a6 m

10.3 mi

92 mi

97 mi

On fence post W of Fermi Gate |
along Pointe Aux Peaux Rd.

Pole on Toll Rd., thineen |
poles S of Fermi Dr.

Pole on Toll Rd, six poks. 3 of |
Fermi Dr.

Pole on NE comer of McMillan |
and E-t Front St

Pole on 3E comer of Monar Cc
Craek and LaPlaisance.

Pole on E side of 8 Dixie, one C
pole S of Albain.

Pole an north side of St. |
Mary's Park parking lot at Eim
and Monroe St.

1st pole W of entrance to C
Mion *Pat* Munson

Recreationa' Reserve on Narth

Custer Rd.

Pole on comer of Stony Creek |
and Finzel Rds.

Pole on W side of Grafton Rd. |
First Pole N of Ash and Grafton
intarsaction.

Pole on E side of Port Creek, {
first nolke S of Will—-Carleton
Rd.



W'.——' -y e

T Ty I SR e e rree ki e T PPN ERSN—m——
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Table 8- 1 Direct Radiation (cont.)

Tas N/359 6.9 mi Pole on S Side of § Huron River |
Dr. across from Race St.

T36 N/358 9.1mi Pole on NE comer of Gibrahar |
and Cahill Rds,

Ta7 NNE/21 a8 mi Poie on S comer of Adams and |
Gibranar across from Humbug
Marina.

T38 WNW/294 1.7 mi On pole at the residence on i
6594 N. Dixie Highway

T39 S/176 I3 mi SE comer of Pratected Area |
Fence (PAF).

T40 $/170 0.3 nd Midway along OB~ on PAF. |

Ta1 S3E/161 0.2 mi Midway between OBA and Shield |
Wali on PAF,

Ta2 SSE/149 0.2 mi Midway along Shield Wall on |
PAF.

T43 SEM31 0.1 mi Midway between Shield Wall i
Aux Boilers on PAF, -

Ta4 ESEN09 0.1mi Opposite OSSF door on PAF. I

Tas E/86 0.1 mi NE Comer of PAF. |

146 ENE/G7 0.2mi ME side of barge slip on fence. i

T47 $/185 0.1 mi South of Turbine Sidg. "ollup |
door on PAF.

T48 SW/2%% 0.2mi 30 ft. from comer of AAP on |
PAF.

| = Indicator C = Control



T49 WEW/251
TS0 w/270
51 N/3
Ts2 NNE/20
T53 NE/85
T54 §/189
TsS WEW/261
756 WSW/2ss
57 W/260
58 WSW/248
T59 NW/325

| = Indicator C = Control

Fermi 2 1991 Annual Radiologcal
Environmental Monftoring Report

Table 8 -1 Direct Radiation (cont.)

1.1 mi

08 mi

0.4 mi

0.4 mi

0.2 mi

0.3 mi

33mi

49 mi

27 mi

49 mi

26 mi

Comer of Site Boundary fence
north of NOC along Critical
Path Rd.

Site Boundary fence near main
gate by the south Bullit Street

sign

Sits Boundary fence north of
north Cooling Tower.

Site Boundary fence at the
comer of Arson and Tower.

Sit2 Boundary fence east of
South Cooling Tower.

Pole next to Fermi 2 Visitors
Center.

Pole on south side of Nadeau
eas' of Soch Elementary School.

Pole at entrance to Jeffersan
Middie School on Stony Craek
Rd.

Pole on north side of William
Rd. across ro.n Jefferson High
School entrance.

Pole west of Hurd Elementary
School sign.

Pole north of St. Charles
Church entrance on Dixie Hwy.



e Fermi 2 1991 A .nual Radiological
Enviconmental Monitaring Repon

3 Table 8- 1 Direct Radiation (cont.)

T60 NNW/341 25mi 1st pole north of North |
Elementary School's entrance on
Dixie Hwy.

T Bt = Y 'S

161 W/268 10.1 i Pole at SW comer of Stewart I
and Raisinville Rds.

T62 Sw/2az 97 mi Pole at NE comer ul Albain and I
Hull Rds.

s T63 WSW/245 96 mi Pole at NE coma: of Dunbar and |
Telegraph Ras.

A e ey = e

Jm

I e I —

I o VR I O W W
'

o T ) I T i e e T T BN

| = Indicaior C = Control

il A A T e e e e e e e e A A e )



Air Particulate




M = monthiy
SM = semimonthly when animals are graz ng

]
i
]
1
i






DRINKING WATER
DW-1 5/174
DW-2 N/

SURFACE WATER

SW-1 SSE/160

Sw-2 NNE/2)
SITE WELLS

GW-1 SN7s

GW-2 SSW/208

GW-3 SW/226

Cw- ¢ WNW/299

M = monthly Q = quarnerly

Fermi 2 1991 Annual Radiological
Environmentai Monitoring Repon

Tabie 8- 5 Water Sample L ocations

186mi

03 mi

N7 m

04mi

1.0mi

1.0 mi

0.6 mi

Monroe We «- Station N Side of Pointe Aux Drinking Water
Peav x 1/2 Biock W of Long Rd

Detroit \¥ater Station Deinking Water
14700 Moran Rd, Allen Park ([Control)

Fermi 1 Raw Lake Water intake Structure Surface Water

DECo’'s Trenton Channel Power Plant imtake  Surface Water
Structure (Screenhouse #1) (Contol}

Approx 100 ft W of Lake Erie, EF - 1 Parxing lot Groundwater
near gas fired peakers

4 1t S of Pointe Aux Peaux (PAP) Rd Fence Groundhwater
427 ft W of whare PAP crosses over Stonay

Point's Western Dike

143 ft W of PAP Rd Gate, 62 ft N of Groundwater
PAP Rd Fence

42t Sof Langton Rd, B RE of Groundwater
Tolt Rd Fence

8-11
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DATA TABLES




| STATION.
(NUMBSR!

TO1
Toz
TO3
T04
T0S
TOB
TO7
TO8
TO9
T10
T
T2
T3
T14
T15
Ti8
T17
T18
T19
T20
T21
T2z
T23
Te4
T25
T26
Te7
28
Te9
T30
Ta1
T32
T33
T34
T35
T36
137

1

7 [ —

FIRST
QUARTER
122 + 04
148 + 05
118 + 04
124 + 04
134 + 05
130+ 04
142 + 09

-
130 + 06
143 + 058
115+ 03
118+ 03
148 + 06
143 + 12
138 + 06
147 + 09
136 + 0.7
142 + 02
168 + 04
157 + 08
137 + 11
147 + 07
146 + 06
147 + 1.5
173 + 09
165 + 1.1
120 + 05
132 + 07
1836 + 15
127 + 07
1356 + 10
143 4 08
134 + 03
134 4+ 09
134 + 06
147 + 14
140 + 02

FERMI 2
TiD ANALYSIS
(mRem/Std Qtr)

SECOND
QUARTER
109 + 058
134 + 07
103 4+ 03*
109 + 05
126 + 02
119+ 02
130 + 07
131 + 04
124 + 09
128 + 03
100+ 06
102 + 05
136 + 06
137 ¢+ 01
135 + 08
126 + 05
111 4+ 14
125+ 05
139 4+ 08B
144 + 05
123+ 04
126 + 06
140 + 0S8
120+ 02
145 + 27
151 + 09
10.7 + 03
115+ 04
123 + 05
106 + 086
122 + 06
137 + 04
11.9 + 01
112+ 04
112+ 08
126 4+ 07
118 + 07

THIRD
QUARTER
127 + 03
146 + 14
109 + 04
141 + 05
140+ 09
130 + 0S8
161 + 08
137 + 08
133+ 07
154 + U9
110+ 10
117+ 03
163 + 1.2
146 + 11
143+ 13
142 + 1.0
119+ 05
136 + 08
161 + 11
156 + 11
128 + 0F
45 + 1.2
145 <« 089
121 + 08
180 + 12
164 + 09
1184+ 26
144 + 11
136 + 0S5
121 + 04
143 + 11
41 + 07
130+ 08
138§ + 0.7
126 + 06
136 + 12
13.7 + 11

* For details of lost/missing TLDs see section 6 (Program Execution)

Fermi 2 1991 Annual Radiological
Environmental Monitoring Repon

FOURTH

QUARTER

127 4+ 0.7
148 + 086
11.7 + 08
135+ 0b
138 4 086
136 + 04
141 + 03
138+ 03
131 + 07
143 + 02
1830 + 1.7
1186+ 10
141 + 10
144 + (07
137 + 07
133 + 06
11.7 + 04
1832 + 08§
147 + 06
162 + 086
127 + 06
138 + 07
1456 + 06
127 + 05
158 + 05
157 + 02
116 + 10
126 + 05
132 + 06
116 + 06
129 + 02
134 + 04
126 + 06
122 + 03
124 + 086
139 + 02
131 + 09






e o e &

'5 memisrmTyn

31E 02-03(5 03
?335 ~02 + 30E-03

| 30E-02 + 3.(E-03¢I

| 26E-02 + 30E-03

 27E-02 + 4.0E—03

¥, A

 31E-02 + 40E- oa

30E-02 + 30E-03

26E-02 + 3.0E- 03
26E-02 + 30E~03

| 1.7E-02 + 30E-03
| 22E-02 + 30E-03
gl 22E-02 4+ 30E-03
P 21E-02 + J.0E-03
. 1.2E-02 4+ 20E-03
195—02+ 805—03

16E-02 + 30E-03
192-02 + 30E-03
24E-02 + 30E-03
23E-02 + 30E-03
1.0E-02 + 20E--03
18E-02 4+ 30E-03

RS e

Lﬁ SEESE SR e

26E-02 + 30E—-03| 26E—02 + 4.0E~03.

29E-02 + 30E-03 27E-02 + 40E-03

3.26-92 + 3.0E- 03 29E-02 + 3.0E-03 3.1E-02 + 3.0E- 93,
27E-02 4 3%-03? 25602 + 20E-03 25E-02 + 30E-03

20E-02 + 305-03* 29E-02 + 30E—03
27E-02 4 30&—03f 27E-02 + 30E-03
27E-02 4 30E-03 26E-02+ 30E-03
1.8E-02 + 30E-03. 18E-02 + 30E-03 21E-02 + 30E-03
21E-02+ 30E-G3| t BE-02 4+ 30E-03
23E-02 + 30E-03 226-02+ 30E-03

25602 + 30F—03 2.1E-02 + 30E-03,
1.0E-02 + 20E-03 1.2E-02 + 20E-03
17E-02 + 30E-03 20E-02 + 3.0E-03

i

R, Vs

Note: AP1—4 is the control location and AP -1, AP1- 2, AFi—3 and APi—5 are indicator locations

Ferm: 2 1991 Arnual

Radioogical
Environmental Monitoring Report

=
. API-5

27E-02+ 40E-03!
34E-02+ 30E-03
28E-02+ 30E-03
27E-02+ 30E-03
32E-02+ 40E-03
28E-02 + 30E~-03

20E-02 + 30E-03
26E-02 4+ 30E-03
22E-02 + 30E-03
14E-02 + 30FE-03
226-02 4+ 30E-03

28BE-02 + 4.(£—-03?

e p——
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FERMI 2
AR PARTICULATE ANALYSIS
SECOND QUARTER
Gross Beta (pCi/cum )
I G *“"I;*f‘ﬁ:“:“’f‘:— *”“x‘g‘"‘:‘z“* ’*‘;;' P A R TR s

_Collected  ° = API-1_ J{-, A2 % API-3 4;_ M-8 kNS
:‘ I .

04/03/91 | 23E-02 + 3,05-03' 20E-02 4+ 3.0E- o:sT 1.7E-02 + 20E-03 Z1E-02 + 30E-03 23E-02 + 30E-03
04/10/91 | 21E-G2 + 30E-03] 2.1E-02 + J0E-03 19E-02 4+ 30E-C3; 18E-02 + 30E-03 19E-02 + 30E-03
04/17/91 | 1.3E-02 + 20E—03] 15602 + 30E~03 15E—02 4+ 20E-03 16E-02 + 30E-03 16E-02+ 3.0E-03
04/24/91 | 12E-02 + 20E-03 1.3E-02 + 20E-03 1.1E-02 + 20E-03| 1.1E-02 + 20E-03 1SE-0Z + 2.0E~03
05/01/91 | 20E-02 + 30E-03, 23602 + 3.0E—03] 20E-02 + 30E-03/ 20E-02 + 30E-03 26E-02 + 30E-03.
05/08/91 | 31E-02 + 7.0E-03| 28602 + 6.0E—03| 3.1E-02 + 6.0E-03' 30E-02 + 70E-N3 2BE-02 4+ 7.0E-03
05/15/91 | 24E-02 + 30E-03] 21E-02 + 3.0E-03, 20E-02 + 3.0E-03 2.2E-02 + 3UE-03 23F-02+ 30E-03
05/22/91 | 19E-02 + 30E—03' 22E-02 + 30E-03 16E—02+ 3.0E-03 18E-02+ 30E-03 20E-02 + 3.0E—03
05/29/91 | 19E-02 + 3.0E-03| 20E-02 + 30E-03 1.7E-02+ 20E—03 17E-02+ 20E-03 226-02 + 30E-03
06/05/91 | 1.3E-02 + 30E~03| 14E-02 + 30E-02 1.4E-02+ 30E-03 1.4E-02+ 30E-03 18E-02 + 30E-03
06/12/91 | 1.3E-02+ 30E-03 16602+ 30E-03) 1.1E-02 + 20E-03 15E-02+ "O0E-03 16E-L2+ 30E~03
06/19/91 | 26E-02 + 30E-03 14E—02+ 3.0E-03/ 1.4E—-02 + 306~ 03 165-02 + 30E-03 16E-02 + 30E-03
06/26/41 | 21E-02 + 30E—03, 19E-02 + 3.0E— ~03' 1.8E-02 + 30E- oa; 226-02 + 30E-03 21E-02 + 30E-03

Note: AP1—-4 is the control location and API—-1, API-2, APi-3 and AP|-5 are indicator locations
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FERMI 2
AIR PARTICULATE ANALYSIS
FOURTH QUARTER
Gross Beta (pCi/cum }
" Date I | t £ & I ]
Couectga__._,_‘ G - oA B i J A3 1 apes . APes
10/02/91 21s~02+ 3.0E- 035 16E-02 + 30E-03 1.7E-02 + 20E— °3I 18E-02 + 30E-03 22602+ 30E-03
10/09/91 | 19E—02 + 30E—03 20602 + 3.0E—03 20E—02 + 30E-03 23E-02 + 30E~03
10/16/91 ‘135 02 + 3.0E~ oa}{zoe-oza, 30E-03 18602+ 30E-03 20E-02 + 30E-03 24E-02+ 30E-03
10/23/91 | 26E-02 + 3.0E-03 25E-02 + 30E~03 25F-02+ 3.0E—03 26E-02 + 30E-03 28E-02 + 30E-03
10/30/91 ‘19E 02 + 3.0E-03 14E-02 + 20E-03| 1.9E-02 + 3.0E-03 1.8E-02 + 30E-03 20E-02 + 3.0E -03
11/06/91 | 32E-02+ 40E-03 3.0E—02+ 30E--03 26E-C2+ 30E-03 Z9E-02+ 40E-03 32E-02+ 40E-03
11/13/01 | 23E-02 + 30E-03 19E-02 + 30E—03 20E-02 + 30E-03 19E-02 + 30E~03 18E-02 4 20E-03
11/20/91 | 32E-02 + 4.0E~03, 3.1E-02 + 30E—~03 3.1E-02 + 30E-03 39E-02 + 40E-03 30E-02+ J0E-03
11/27/01 | 1.8E-02 + 30E- oali 14E-02 + 20E-03| 18E-02 + 30E-03, 16E~02 + J0E-03 18E-02+ 30E-03
12/04/91 | 21E-02 + 3.0E-03  18E-02 - 50603 18E-02+ 30E-03 21E-02 + 30E-"3 21E-02+ 30E-03
12/11/91 | 29E-02 + 30E-03] 26E-02 + 30E-03 2BE-02+ 30E-03 26E-02 + J0E-03 25E-02 + 30E-03
12/18/91 | 29E-02 + 30503, 30E~02 + 30E-03 32E-02 + 30E-03) 29E-02 + 30E-03 30E-02 4+ 30E-03

12/26/91  14E-02 + 30E-03 18E-02 + 30E-03, 17E-02+ 30E-03 15E-02 + 30E-03 14E-02+ 30E-03

§
SR BERRSIEESIETISTn e ERns—. SR . & i~

* See section 6 (Program Execution) for details of lost sample.

Note: APi—4 is the control location and APl -1, AP1-2, AP1-3 and AP1-5 are indicator locations
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FEAMI 2

AIR PARTICULATE QUARTERLY COMPOSITE ANALYSIS

APi-2 (indicator)

{pCifcu. m.)
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RU-103
RU- 106
CS-134
CE-141
CE-144
TH-228

BA/LA - 140

uwa%‘
CS-137

8 4
m

SR-90
BE-7
K-40
MN-54
CO-58
FE-59
CO-80

SR-89
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FERMI 2
AIR PARTICULATE QUARTERLY COMPOSITE ANALYSIS

API-3 (indicator)
(pCijeu. m )

T ———————— T e e A e e o

_Nuclide | First Quanter g _SecondQuanter i ThraQuarer . FouthQuarter |

§ B : § !

SR-89 | < 20E-03 . < A.0E-04 ﬁ < 90E-04 | < 10E-01 i
SR-90 | < 1.0E-04 | < 4.0E-05 g < B.0E-04 | < 40E-04

BE-7 | 59E-02 + 6.7E-03] 3.1E-02 + 3.3E-03 B4E-02 + 1.0E-02 826-02 + 1.1E-02
K-40 | 126-02 + 45E-03] < 20E-03 | < 20E-02 . < 80E-03
MN-54 = < 50E-04 . < 1.0E-04 . < BOE-04 < 50E-04
CO-58 | < 6.0E-04 . < 1.0E-04 ! < BOE-04 < 7.0E-04
FE-53 < 20E-03 . < B5.0E-04 | <« 20E-03 < 3.0E-03
CO-860 < 50E-04 © < 20E-04 ;f < S50E-04 < B6.0E-04
ZN-65 = < 1.0E-03 | < 30E-04 . < 1.0E-03 < 1.0E-03
 ZR/NB-95 < 7.0E-04 | <« 20E-04 . <« BOE-D4 < B.OE-D4
RU-103 = < B.OE-04 . < 3.0E-04 . < 1.0E-03 < 1.0E-03
RU-106 | < 5.0E-03 i < 10E-03 i < S0E-03 < 5.0E-03
C8-134 | < S0E-04 i < 1.0E-04 .« 50E-04 < 50E-04
CS-137 | < S0E-04 | < 1.06E-04 | < 60E-04 < S5.0E-04
BA/LA~ 140 < 3.0E-03 L < 50E-03 | < 1.0E-02 < 20E-02
CE-141 < 90E-04 | < 6O0E-04 | < 20E-03 < 2.0E-03
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Fermi 2 1991 Annual Radiological
Environmental Monitoring Repon

FERMI 2
AIR IODINE ANALYSIS

FIRST QUARTER

1131 (pCi/ou.m )
wwm«i« R 13 Selalne = - IM’ ' }
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SECOND QUARTER
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FDate | % ] o A
-m- '.-1 - s —::H(;cm;mn&:gumr&.&[
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. 06/05/01 |« 20E-02/< 20E-02 < 20E-U2 < 20E-02|< 7.0E-03
06/12/91 |< 20E-02|< 20E-02 < 20E-02/< 20E-02 < 20E-02
G5/19/91 | \ < 20E-02 < 10E-02 ¢« 20E-02 < 20E-02
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Ferm: 2 1981 Annual Radic ogical
Environmental Mor toring Renort

FEAMI 2
MILK AN/ LYSIS
M-8 (Control)
pCi)
e, oty . — e e
FEM,MA-T. M EESERE S L/ MRS PO SIS W ) S—
. SR-89 | < 20E+00 < 3.0E+00 < 20E+00 . < 20E+00
SR-90 11E400 + 20E-C1 156400 + 20E-01 36E-01 + 18E-01, < G6O0E-O1
=131 | < 20E-00 < 1.0E-01 ! < 10E-01 . < 1.0E-01
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E o = Py R ok sl o — PR T E—— i PR § e — . ]
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Fermi 2 1991 Annual Radiological
Environmental Monitoring Report

e e | e

i
! H

1-131 | < 20E+00 < 4.0E+00 < 5.0E+0C L < 10E+01 _
BE-7 | < 20E+02 < 20E+02 < 20E+02 f 1.7E+02 + 59E+01
K40 54E+03 + 54E+02 3.7E403 - 3.7E+02 586403 + 58E4+02/ 30E+03 + 30E+02
MN-54 | < 20E+01 I < 1L0E+0" . < 1.0E+01 | < BOE+OC ’
CO-58 . < 20E+01 | < : DE+01 | < 10E+01 < B.0E+00
FE-5 < 505401 | < 40E+01 | < 4.0E+01 < 2.0E+01
CO-60 < 27E+M i < 20E+01 ! < 1.0E+O1 I < 7O0E+00
- ZN-65 | < 40E+0 | < 3.0E+401 . < 30E+01 < 20E+01
1 ZRINB-95| < 20E+ | < 20E+M < 20E+01 < B.0E+00
. RU-103 | < 20E+01 | < 20E+01 < 20E+0 < 10E+01
| RU-106 @ < 1.0E+02 | < 1.0E+02 < 1.0E+02 < 6.0E+01
. CS-134 < 20E+01 [ < 20E+01 | < 10E+01 < 7.0E+00
CS-137 @ <« 20E+01 | < 20E+01 I < 1OE+01 < TOE+00
| BALA-140 < BOE+01 | < BOE+D1 . < 5.0E+D < 30E+01
CE-141 | < 4.0E+01 | < S0E+01 I < 4UE+01 < 20E+01
CE-144 | < 10E+02 . < 10E402 . = 9CE+01 < 50E+01
RA 226 < 3.0E+02 . < 30E+02 . < 30E+02 < 1.0E+02
TH-228 < 20E+01 i < 3.0E+01 | < 20E+0 < 1.0E+01
i i

l
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Fermi 2 1991 Annual Radiological
Environmental Monitoring Repon

FERMI 2
VEGETABLE ANALYSIS

1-131 < 6.OE+00 < 7.0E+00 h
| BE-7 1.7E402 + 7.7E+01 38E+02 + 80E+01|
| K-40 6.5E+03 + 65E+02 426403 + 416402

MN-54 | < S.0E+00 . < 7.0E400 i
| CO-58 | < 1.0E+01 ! < 9.0E+00
| FE-859 < 3.0E+01 | < 20E4+01
I CO-60 < 90E+00 I < BOE+00
i IN-65 | < 20E+01 § < 20E+01
i znma—esg < 1.0E+01 | < 9.0E+00
| RU-103 | < 1.0E+01 | < 1.0E+00
¢ RU-106 < 7.0E+01 i <« 6.9E+01
| CS-134 | < 9.0E+00 | < T.0E+00
' CS-137 < 9.0E+00 ¢ < 7.0E+00
| BALA-1 < 40E+01 | < 30E+01
. CE-141 | < 3.0E+01 | < 20E+01

CE-144 | < 7.0E+01 . < BOE+01
. RA-226 % < 20E+02 . < 10E+02
| TH-228 j < 20E+01 . < 1.0E401
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=131
BE-7
K-40
MN 54
CO-58
FE-59
CO-60
ZN-65

ZR/NB-—-95 |
RU-103 |
RU-106 |
CS~-134 |
CS-137 |
BA/LA -140

CE-141

CE-144

RA - 226
TH-228

FERM! 2
VEGETABLE ANALYSIS

FP-8 (Indicator)
(PCi/kg wet)
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Farmi 2 1991 Annual Radiclogical
Environmantal Monitoring Report

FERMI 2
VEGETABLE ANALYSIS

FP—6 (Indicator)
(pCifkg wet)
f o
][ _ Nuciide | | Anubab 0820591
| =13 < 9.0E+00 E < T.0E+00 !
| BE-7 2BE+02 + 1.4E+02, 55E+02 + 11E+02
. K-40 | 46E+03 + 4BE+02 426403 + 426402
. MN-5 @ < 1.0E+O01 ! <« 1.0E+01 .
. CO-58 | < 20E+01 . < 10E+01
. FE-59 | < 4.0E+01 | < 30E+01
. CO-60 | < 1.0E+01 | < LOE+™M
: ZN-68 < 3.0E+01 I <« 20E+01
| ZRINB-95 | < 2.0E+01 | < 1.0E+D1
. RU-108 | < 20E+01 | < 20E+01
, RU-106 = < 1.0E+02 | < 9.0E+01
. CS8~134 | < 2.0E+01 | < 10E+01
i C8-137 ¥ < 20E+01 ’ < 1.0E+01
- BALA-140, < 6.0E+01 ‘ < S50E+01
. CE-141 | < 40E+0C1 | < 3.0E401
. CE-144 I <« 90E+0D1 . < B.OE+01
- RA-226 @ < 30E+02 | < 20E+02
. TH-228 | < 3.0E+01 . < 20E+01
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Fermi 2 1991 Annual Radiclogical

FERMI 2
SUNFACE WATER ANALYSIS
SW-1 (indicator)
{pCifY)
U i j - il ﬂ . ety
[ Noide | ovemers | wemsmrc 1 owsm | owem |
: i | }
. SR-89 ; < 20E+00 i’ < 1.0E+00 ! <« 20E+00 . < 3.0E+00
| SR-90 | < S50E-0 | < 4.0E-D1 |« 1.0E+00 I <« 50E-01
BE-7 |« 40E+O {I < S.0E+0% | < 50E+D | < 3.0E+01
K-40 | < 10E+02 . < 9CE+0 | < 1GE .02 | < S0E+D1
CR-51 | 5 i - ! , < 3.0E+0
MN-54 | < 4.0E+00 | < 40E+00 | < 40E+00 < 20E+00
CO-58 = < 40E+00 i < EOE400 . < 50E+00 < 3.0e+00
FE-58 | < Q90E+00 . < 1.0E+01 = {.0E+01 < 7.0E+00
CO-60 < 4.0E+00 . < 40E+00 | < 40E+00 . < 3.0E+00
ZN-65 < B.0E+00 . < 9.0E+00 | < 10E+01 < B.UE+00
ZR/INB-95 < 40E+G | < 60E+00 | < 50E+00 < 30C+00
RU-103 = < 5.0£+00 | < TOE+400 . < B.0E+00 < 3.0E+90
RU-106 & < 3.0E+01 | < 40E401 | < 40E+01 - 39E4+01
CS-134 < 4.0F+00 | < 40E-00 | < 50E+00 < 3.0E+00
CS-137 < 4.0E+00 . < 50E+00 . < 50E+400 < 4.0E+00
BA/LA-140 < 9.0E+00 | < 10E+01 .« 10E+0f < 7.0E+00
CE-141 @ < 90E+00 | < 1.OE+01 I < 1.0E+01 < B6.CE+00
CE-144 < 3.0E+O1 | < 4.0E+01 | < 3.0E+01 < 20E+M
RA-226 | <« BOE+01 . < 1.0E+02 ! < 9.0E+01 < 6.0E+0C1
TH-228 = < B.0E+00 | < BOE+00 . < 70E+00 < S0E+00

* See section 6 (Program Execution) for details of Cr—51 analysis and less than fully = presentative sampling.
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Fermi 2 1991 Annual Radiologica!
Environmental Monitoring Report

FERMI 2
SURFACE WATER ANALYSIS
SW-2 (Controf)
(pCifY
eyt SR s r— e i agien
Nuchide | oi/esjer* I ozeset L oS¢ L 042981
; ; u !
SR-89 < 20E+00 . < 20E+00 | < 20E+00 . < 20E+00
SR-90 < 5.0E-01 . < 40E-01 E < BOE-O1 . < 1.0E+00
BE -7 < 40E+01 | < S0E+01 | < 4.0E+01 < 4.0E+01 r
K-40 | < 1.0E+02 | < 1.0E+402 L < 10E+02 < 1.0E+02
CR-51 | . r . ; * < 4.0E4+01
MN-54 = < 4.0E+00 | < 40E+00 & < 40E+00 < 4.0E+00 ﬁ
CO-58 = < 4.0E+00 . < S0E+00 < 5.0E+00 < 40E+00 A
FE-59 | < 9.0E+00 | < 1.0E+01 . < 1.0E+O01 < 9.0E+00
CO-60 < 4.0E+00 | < 40E+00 | < 40E+00 < 40E+00
. ZN-65 | < 90E+00 . < 1.0E+01 | < 905400 < B.OE+00
ZR/NB-95 < 4.0E+00 | < 50E+00 | < S50E+00 < 40E+00
RU-103 | < S50E+00 | < B.0E+00 . < B.0E+00 < S50E+00D
RU-106 @ < 4.0E+01 . < 40E+01 | < 4.0E+01 < 3.0E+01
CS-134 < 4.0E+D0 < 40E+00 I < 40E400 < 40E+00
CS-137 < 4.0E+00 < 4.0E+00 < 40E+00 < 4.0E+00
BALA-14C < 1.0E+D < 1.0E+01 < 1.0E+401 < 90E+00
CE-141 < 8.0E+00 < 1.CE+01 < 1.0E+01 < Q0E+00
CE-144 @ < 3.0E+01 . < B.0E+01 < 3.0E+0 < 30E+01
R&-226 < BOE+MN . < BOE+O1 < BOE+01 < BOE+01
TH-228 @ < 7.0E+00 | < 7.0E+00 < 70E+00C < 7.0E+00
. -

|
|
{
|
|
\
{
1
|
|

* See section 6 (Program Execution) for Hetails of C-51 analysis and less than fully representative sampling.
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Fermi 2 1991 Annual Radiological
Enivornmental Monitoring Report

FERMI 2

DRINKING AND SURFACE WATER ANALYSIS
FOR TRITIUM

Quarterly Composite of Monthly Samples
(pCin)

STATION | FIRST E SECOND THIRD 5{ FOURTH |
NUMBER |_QUARTER | QUARTER | QUARTER | QUARTER |

1,

DW-1 | < 90E+02| < s».oawzj < s.ot-:+oz,{ < 1.0E+03
i i

|
i ‘ !
DW-2 | < Q0E+02 < S0E+02| < G0E+02| < 1os+oaf

en R e R T

< S0E+02] < 905+02if
I‘ i
< 905+02 < 1.0E+03|

m————c———
|
2
I
el
 EORREIRRA
A
© |
R R
4+ 1
8 §_=__’;
A
B
+
8
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Fermi 2 1991 Annual Radiological
Environmental Monitoring Repaon

FERMI 2
SEDIMENT ANALYSIS
§-1 (Indicator)
(pCi/kg dry)

‘{ T R SRR & e e w e St~ Vo e S —— L r e =3 s -T
E;:.:N_s.%:.a SErrseageges :M‘; b s T T T lg"1.’9| e e
. SR-89 | < 7.0E401 < 7.06401
 SR-90 | < 20E+0f . < 20E+01 :
 BE-7 . < 3.0E+02 . < 4.0E+02 r
i K-40 : 11E+04 + 11E+03 126404 + 126403
| MN-54 | < 20E+01 < B3.0E+01 :
| CO-58 | < 30E+01 < 3.0E+01 |

FE-59 < BOE+O1 < B.0E+01 !‘

CO-60 < 3.0E+01 < 3.0E+01 i

ZN-65 < 7.0E401 < B.0E+01 !
ZR/INB-95 | < 3.0E+401 < 4.0E+01 f
. RU-103 < 3.0E+01 < 40E+M i
| RU~106 < R2.0E+02 | < 29E+02 ?t

CE-134 < 2.0E+01 - < 3.0E+01 ]

C85~137 < 2.0E+01 | 6.5E+01 + 27E+01|
BALA-140 | < 1.0E+02 < 1.0E+02 ,

CE-141 < 6.0E+01 < B.OE+01 %

CE~144 < 1.0E+02 E < 20E+02

RA-226 | SOE+02 + 34E+402' <« _JE+02

TH-228 |  29E+02 + 2.95+ow1 41E+02 + S4E+0)
| ] i
. e AP M S IR

........



Fermi 2 1991 Annual Radiological
Environmerital Monitoring Repont

FERMI 2
SEDIMENT ANALYSIS

§-2 (Indicator)

(pCi/kg dry)

T L o S e e e i e = — i ST o L L |
i S L e
s i
< B.0E+O1 - < 2.0zZ+02 ’
i 2BE+01 + 14E401] < T7.0E+01 '
. < J.0E+02 |« 3.0E+02 |
11E+04 + 115403 99E+03 + 99E+02
19E+4+02 + 29E+01, < 20E+01 b
85E401 + 31E+01] < 20E+01 [
14E402 + 38E+01, < 2.0E+01 :
< 7.0E+01 . < 50E+01 1
< J.0E+01 . < J.0E+01 1
< 4.0E+01 . < 3.0E+01 ‘
< 2.0E+02 . <« 20E+02 *
< 3.0E+01 < 2.0E+0 |
< J.0E+01 | < 2.0E+01 ‘.
< 1.0E+02 < 9.0E+01 ;i
< 7.0E+01 . < B.0E+O1 i
< 20E+02 |« 20E+02 I
| < 5.0E+02 | 99E+02 + 41E+02
f: 1.5E+02 + 23E+01] 36E+02 + 44E+01|
\ |
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Fermi 2 1961 Annual Radiological
Environmental Mornitoring Repon

FEWMI 2
SEDIMENT ANALYSIS
§-3 (Indicator)
(pCi/kg dry)
'.:’4-.’2.*-.”_;.‘::'_.;_. s T - -.-_'I{ = s -— == — ,!.
B, - T PSR L R SR R
J It
< B.0E+01 | < 1.0E+02 '
< 2.0E+01 < 4.0E+01 ?z
< 20E+02 < 30E+02 i
| 9BE+03 + 98E+02| 1.2E404 + 1. 2E+03
| < 2.0E+01 < 20E+01 !
| < 20E+0 | < 3.0E+01 ':
- < 6.0E+01 . < 8.0E+01 |
< 20E+01 | < 20E+01 |
. <« S50E+01 . < B6.0E+O1 !
ZR/NB-95 < J0E+01 < 3.0E+01 ‘
< 3.0E+01 < 3.0E+01
< 2.0E+02 . < 20E+02 i
< 20E+01 | <« 3.0E+01 .
. < 20E+01 . < 2.0E+01 k
BALA-140 | < 1.0E+02 < 1.06+02 |
< 4.0E<01 < 6.0E+01 !
| < 1.0E+02 < 20E+02 ?
- < 3.0E+402 < 40E+02
170402 + 1.7E+01] 19E+02 + 24E+01 Iff
e SElette RIS R T S St S SN L
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Ferini 2 1991 Annual Radiological
Environmental Monitoring Report

FERMI 2

SEDIMENT ANALYSIS

£-4 (Indicator)

(pCi/kg dry)

AN P LAY i e
mem_,_ _ osze i iopee |
g,_‘ SR-89 | < 70E+01 L: < 40E+02 1
| SR-90 I < 1.0E4(1 | =< 1.0E+02 i
| BE-7 | < 20E+02 | < 3.0E+02 '
. K-40 i 1.2E+04 + 1.2E+03) 12E+04 + 12E+03‘
. MN-54 | < 20E+01 |« 2.0E+01 :
- CO-58 | < 20E+01 | < 3.0E+01 i
| FE-89 | < 6.0E+01 | < BOE+01 i
. CO-80 | <« 20E+01 . < 2.0E+01 |
. ZN-65 < B.0E+01 .« 6.0E+01 !
| ZR/NB-95 < B3.0E+01 < 3.0E+01 ‘
| RU-103 - < 2.0E+01 < 3.0E+01 ,
| RU-106 | < 2.0E+01 < 20E+02 I
 CS-134 | < 20E+01 < 2.0E+D1 !
. C8~-137 | < 3.0E+01 . < 2.0E+01 |
| BALA-140 | < 3.0E+01 .« 1.0E+02 |

CE-141 | < 4.0E+01 < BOE+0!1 {
| CE-144 | < 1.0E+02 . < 1.0E+402 i
- RA-226 | < 50E+02 | 54E+02 + 29E+02
| TH-228 | 1.7E+02 + 24E+01] 1.6E+02 + 1.8E+01) .
e e e s e e e e e T R e e e S U )
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Fermi 2 1991 Annual Radiological
Ervironmental Monitoring Report

FERMI 2
SEDIMENT ANALYSIS
§~5 (Control)
(pCi/kg ary)

P e T j y |
T HE R SERERS DN L |
| SR-89 | < 1.0E+02 | < 1.0E+02 :

8R-90 | < 3.0F+01 | < 3.0E+M

BE-7 . < 4.0E+02 | < 4.0E+02 i

K-40 ‘ 1.2E404 + 1.r~s+oai’ 11E+04 + 1.0E+03
 MN-54 | < 3.0E401 | < 3.0E+01 |

CO-58 ‘; < 4.0E+01 k < 40E+01

FE-59 | < 10E402 < 1.0E+02

CO-60 < 3.0E+01 < 3.0E+01

ZN-65 < B.0E+01 . < B.DE+01

ZRNB-95 = < 40E+01 | < G.0E+01

RU-103 | < 4.0E+01 i‘ < 5.0E+01 g

RU-106 | < 20E+02 | < B0E+02 ;

CS-134 | < 3.0E+01 . < 40E+01 i

CsS-137 | 1.6E+02 + 2.3E+01| 1.5E+02 + 4.2E+01)
BALA-140 < 1.0E+02 < 1.0E+02 |

CE-141 | < B8.0E+01 < 9.0E+01 |

CE-144 | < 20E+02 | < B.0E+02 |

RA-226 | 7.5E+02 + 43E+02] 1.0E+03 + 6.0E+02)
| TH-228 37E+02 + 37E+01] 49E+02 + 4.9E+01
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APPENDIX A

INTERLABORATORY COMPARISON

PROGRAM RESULTS
















