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i the results do not fall within allowable limits, the laboratory 8 methods and lechniques are
re-evaluated The results of this program are reviewed by Detroit Edison and are reported to the NH(
The interlaboratory comparison program results for 1880 are provided in Appendix A
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TERRESTRIAL MONITORING PROGRAM

INTRODUCTION

The terrestrial monitoring program provides continucus moritoring of the land environment
surrounding Fermi 2. The program consists of monitoring the atmosphere. milk, grass and
vegetables for redioactivity due 10 the operation of the plant Ailso, the program monitors direc!
radiation in the environment surrounding Fermi 2 The following sactions discuss the type of
sample, analysis performed and a8 cOmMparison 1o previous years data inciuding precperational
cata

DIRECT RADIATION

Gemma rac “tion is continuously monitored in the environment surrounding Ferm) 2 Detroit
Eaison deplo, , thermoluminescent dosimatgrs (TLDs) to measure this radiation. The TLDs are
thoroughly tested 1o assure accurate measurements under varying environmerdsl conditions
by ore being placed in the fiwld Environmental TLDs are exchanged and processed on a
quarterly basis While in the field these TLDs are exposed 1o background radiation and !
measurable, gaseous effiuents and direct radiation from Fermi 2 Indicator TLDs are located
within a ten mile radius of the plant and contro! TLDs are located greater than ten miles

The average exposure for indicator TLDs during the precperational program was 17 3 mRem/Std
Otr pnd 17 5 mRem/8td Qir for nontrol TLDs The annual means for indicator TLDs ranged from
18 6 .nRem/Std Qtr 1o 21 .0 mRem/Std Otr  The annual means for control TLDs ranged from. 15§
mRem/Std Qtr to 21 & mRem/Std Qtr

From 1985 10 1980 the average exposure for indicator TLDs was 16 8 mRem/Std Qtr and 181
mRem/Std Otr for cuntrol TLDs The annual means for indicator TLDs ranged from 148
mRem/E1d OQtr 1o 20 3 mRem/Std Qtr  The annual means for control TLDs rangea from 16 2
mRem/Std Otr to 22 .2 mRem/Std Otr  As Figure 3-1 shows, the operational period from 1985 to
1980 was consistent with the precperational program

3-2
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ENVIRONMENTAL TLD EXPOSURES
CONTROL vs INDICATOR

FIGURE 3-1

in 1980, the TLD menitoring program included fo. ty-six (4€) TLDs for the first three quarters, and
sixty-three (63) TLDs in the fourth quarter. In tne fourth quarter, un additional seventeen (17)
TLDs were placed in the field to enhunce the direct radiation monitoring program. Eight (8)
TLDs were placed around the site boundary, six (6) were placed &t schools within five miles of
the plant and three (3) additional TLDs were placed «t the ten mile radius

In 1980, the TLDs nearest the plant indicated a mean value of 16 0 mRem/Std Qtr. The TLDs
considerad not to be aftected by operating Fermi 2, (i.e, control TLDs) indicated a mean value
of 13 9 mRem/Std Qtr. The indicator TLDs nad a mean value of 14.7 mRem/Std Qtr and ranged
from 8.7 to 36 8 mRem/Std Qtr. T-43 (the TL.L with the highest mRem/Std Qtr value) read 36 8
mRem/Sid Qtr bacause it is located onsite adjacent to the Condensate Storage Tank (CET) The
contra! TI Ds ranged from §.5 t5 18.2 mhem/Std Qu  As Figure 3-1 shows, the average exposure
for indinator and control TLC s was siight'y lower than previous years, inciuding precperational
years Although the expositer were lower (han prévious years, they are still consistent with the
iLung-term trend

3-3
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AIR SAMPLING

Detroit Edison sontinuously monitors the atmosphere surrounding Fermi 2 for radioactivity. This
monitoring began in 1878, di. .ng tne precperational program. Air samples are changed out or
& weekly tasis and analyzed for gross beta and radioiodineg. Particulate filters are composited
and analyzed quarterly for strontium and gamma emitting isotopes. There are four indicator
sampling siies which were selected based on an evaluation of the predominant wind directicns
A fifth sampli g site is ‘ocated approximately 14 miles west of the g'ant ang is consicired 1o be
unatfected by the operation of the plant

ENVIRONMENTAL AIR SAMPLING
AVERAGE GROSS BETA and I-131
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The average gross beta for indicator air samples, excluding 1881, during the preoperationa
program was .02€ pCi/cubic meter and .025 pCi/cubic meter for control air sampies. In 1881
as shown in Figure 3- 2, tha average of the indicator samples was .16 pCi/cubic meter and the
average of the control samples was 24 pli/cubic meter. Also, in 1¥8%, during the quarterly
analyses Cs-137, Ce-141, Ce-144, Ru-103, Ru-106, 2r-85 NDL-85 Mn-54, and Sb-125 were
detected in the atmosphere These elevated activity leveis have been attributed to ar
atrmospheric weapon test by the Peoples Republic of China in late 1980
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From 1985 10 1080 the average gross beta for indicator samples was 025 pCi/cubic meter ar

024 pCi/oubic meter for control samples. The annual mecn gross beta for 'ndicator samples

ranged from C21 pCi/cubic meter to 034 pCi/cubic meter. The annual . pross beta f

control samples ranged from 020 pCi/cubic meter to 033 pCi/cublc meter. In 1986 as show
Figure 3-2, there was a slight increase in gross beta activity and a 27 pli/cumigc meter "spike

.

rhese elevaled activity leveis have been attribuled 10 the nucles

gccident at Chernoby! (US S R) on April 26, 1988 For the operationa
1889, excluding 1986, the air sampling data is consistent with the precperatior date
During 1880, two hundred and hity-nine (258) air particulaie sar.ples were collected and tw

ed forty-nine (249) were counted for gross beta radioactivity. Five sample . were 108! at
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the laboratory while being transferred from one storage facility 10 anovher Five were
cross-contaminated at the laboratory by e liquid sa nple while in storage. The average Qross
bete activity was 025 oCi/cubic meter for indicator samplee The average gross beta activity ¥
the contr ocation was 024 pCi/cubic meter. The range of the indicating locations was
pCi/cubic meter 10 060 pCi/cubic meter. The range of the contr ation was 012 ¢ ut
meter ic /5 P ul mete
At the same alians as the pe ate filters two hundred and fifty-nine (259) cha al filte
We'E ected and two hundred fifty- eight (258) were counted 10 getermine the presence
olal" the atmosphere @ Sa & was st at the laboratory while in storage. None of
the tilters showeda oele € levels of 11NE
Twenty (20) quarterly composites of particulate filters from sach sampling locaton were
unter. Composite sampies are prepared by combining the wiskiy sampies which we
ptained during the quarter at each of the air sampie locations. One control sample showe L
jetectable activity for Sr-88 and two indicator sarm: 'es showed oetectable activity for 5r-8¥ 1ust .
above the lab's LLD This activity is most likely wuwe 10 statistical variation in sample J
Nine indicator samples showed activity tor Sr.90 and three out of fou ntro! samples showed
activity for § Als ne indicator sample showed activity for Ls-13 he Sr-80 an < l
activity dete these samples (8 mostly |ikely due to residual fa from pas! weatg
testing A her gamma beta emitting radioactivity that was detected was due aturally
C g ISO10Des I
g
-
" - -



MILK AND GRASS SAMPLING

he milk and grass sampling portion of the REMP (s the most important asj
This is because the Malor radistion exposure pathway 1o the put & due
rv $oum ot @ PimMm - ’ .

k from grazing @ als (dairy cCOws Qoats
Milk s ecled from tw ndicator loce! ) T r i 8l "
¢ g the Qrazing seas he K 's anelyzed ! 13 gamms ¢

Milk samy g chat beQ Nt 1RTE In the preoperal al prograr
program omy 1131 and gamma emiiting isotopes were analyzed Fi
and naturg! K-40 were the only 1801004 8 deleciad 1 Milk sampies
During the operational oe i between 1985 and 1087, the Ial vy B8
gamme emitting isotc pes In 1988 the HEMF lab t 1 analyze ftor He
activity concentrations ranging from 7 ¢ to 375 p were Oele
Also inthe same vear Cs 137 1nactivity gntral s ranging from ¢ i
jelacted in these samples These activity sntrations have been at
»” jent al hernoby 55 R on Apr L 1 paE the perat 8
| @t ex 11 n YAC the Mmilk sa ng aate 1§ sisten! witt ® pra "
g 1880, fifty two (52) mitk samples were @oied yrom farms pan
environmental progran May and June. six (6) samples | ling
sampie. Al A ! Ar Lcaling loCAtoNs were reported as Naving
than the Fe 2 Te fication L1 110¢ The range of 1t
4 t rT8¢ ed investigat ' was determined that It
n mik for May a not due parating Fern As a
r jed as Appendix B
The contr sample y showe jetectable activity ! - .
the May ar ¢ activities T} sample i 1180 USNSE the »
e er ed ¢ he ! $ ! the ve s at . e { the rema
detactable 311 8ty » entratior bot hioat "
act iy 1§ s KRy ¢! sial's A VAT S (%] “ 1 |
& sample shows 8 detectable activity of o { ! 58 e al
WAt { ! f his activity 1 wilt i ange a
Sals a' varia $ gtell . ]




Two samples showed detectable activity for Co-6( One sample was 14 7 pC anc

was 102 p( The range for the lab's LLDs was 6 0 pCi/i 10 17 0 pC This activity falls witt
this range and i§ aisC most likely due 10 slalislical var ation in sampie counting

Analvses of Sr-90 and Cs-137 showed activity in both control and indicator 10¢ ons Ferr

C
started sampling for Sr-90 in 1988 and the levels of activity rep rted for 198 onsistent witt

previous years and are most likely due Ic t from weapons testing Five samples
were reported havinn detectable actwvily Tor 37 » range of these samoles was 3 &

to 7.06 pC The range for the lab's LLDs 3 pCi/lto 130 pC The sample results
thip

within or helow this range anc are mostly ply due to statistical variation or faliout from
weapons testing

During March 1890 g control location ( 7512 N. Custer Rd. |

Farm) sold their daiiy pquently dropped out ¢ progran A new contr

Wi | 4 -

scation was igentified in April at 833 Rd (Calder Farm The Calder Farm location i1s
15.7 km distant from the reactor and 287 degrees WNW, and is in approximately the sect
with the least prevalent wind direction a&s Celerminec Oy 1980 ten &nd sixty Mmeter annual wir

reses The Calder Farm was sampied for the fire: time 1n May for milx ang grass

miik sampling, grass sampies are CcC lected at the control location Q
wle) AlSC grass sampies &are taken adjacent to the critical recepic

k samples since this residence declines to participate in the REMP p

m-137 was detected in grass samples which was attributed 10 past weapor

n 1986 and 1987 Cesium-137 and i¢ 311 were detected (n various
Y were attributed 1o the Chernoby

were taken with
One sempie fr¢
the lab's LLC
Cs-137 was
cal variatior

grass samg
cal variatior
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AQUATIC MONITORING PROGRAM
INTRODUCTION
The squat monitarr g pr J.am Miruous monitor ng o the agust environme
sure -~"""4L"" e At Farm ant feature of the sauatic environment is Lake E1
on which the plant site Dorder. : ,an neists of monilcring mut pal arink wale
suUrface wale! groundweier iake dAments a fish for radicactivity dus (o the operast f 1
plant. The! wing sections discuss the type of sample anelyss parformed and a comparis
1o previous years data including precperational data
DRINKING WATER SAMPLING
Detroit Edison continuously monitors drinking waler at one conts cation ar ne licat
ocetion using automati mpositing samplers ndicator wa'ar samples are oblained at !
Monroe water intake located approximately 1. 1 miles south of the plant. Detroit J pal wals
s used for the cont samples which are cbtained at the Allen Fark wales take ate
ﬂ::'!"ﬁ'v‘,'y‘ r Vl"".' O)v',;ﬁv' ™y "'\NVNR'.?'SG":,Q.'”« acte n »
hasis ang analyzed for gross beta, strontium, and gamma emitting isctopes.  Als UATte
mposites of the monthly samples are analyzed for tritium. See Appendix £ 1 1I8C USS

ritiyrr he env nment
DRINKING WATER SAMPLES
AVERAGE GROSS BETA
pli/ e
2
"
"
] ' » | i
i 4 o 13 Ay | &) i-; I; ll-;* B: I; l;‘ W-
Yoar
Intcator Ssmnies ontrol Samples
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Drinking water sampling did not start until 1979 and did not include strontium analysis. The
average gross beta for indicator drinking water samples excluding 1981, during the
precperational program was 3.4 pCi/liter In 1881, as shown in Figure 4-1, the average gross
beta was 9.8 pCi/liter for indicator water samples This elevated gross bets activity has been
stiributed 10 an atmospheric weapon test by the Peoples Republic of China in late 1980 In 1980
and 1983 Cs-137 was detected at lave!s ranging from 5 4 pCi/liter to 19 pCi/liter. Additionally,
tritium was detected during preoperational years at concentrations ranging from 180 pCi/liter to
540 pCi/iter

From 1985 (o 1080 the average gross beta astivity for drinking water indicator samples was 2 €
pCi/liter and 2.3 pCi/liter for control samples. In 19088 the REMP began to analyze for strontium
and in that year Sr-90 was detected at a concentration of 1.2 pCi/liter Also, in 1988 tritium was
detected at a concentration of 338 pCi/liter. For the operational period from 1985 to 1988 the
drinking water sampling data is consistent with the preoperational data

For 1990, the average gross beta activity concentration for drinking water indicator sampies was
2.9 pCi/liter and 2.5 pCi/liter for control samples Indicator sampies ranged from 1 8 pCi/liter to
4.5 pCi/liter and the control samples ranged from 1.7 pCi/liter to 3.1 pCi/liter. Two indicator
samples were reported by the lab as having detectabie activity for Co-60 One sample was € 38
and the other was 5 78 pCi/l. The reported range of the lab's lower limit of detection (LLD) for
Co-60, however, was B3 10 15.0 pCi/l. Since the reported activity falis below this range It is
most likely due to statistical variance in counting due to the random nature of radicactivity
decay

Strontium was detected in both indicator and control samples The average Sr-90 activity
concentration was .05 pCi/liter for indicator sampies and 07 pCi/.iter for control samples  Also
Sr-89 was detected in some samples just above the lab's LLD and is most likely due to statistical
variance in sample counting

Tritium was detected in three out of the four quarterly composite samples in both indicator and
contro! samples The average tritium activity concentration for indicator samples was 22
pCi/liter and 291 pCi/liter for control samples

For 1890, the drinking water sampling data is consistent with prior operational data and
precperational data

4.3



SURFACE WATCR SAMPLING
Detroit Edison continuously monitors surfa aler 8l two local s Sur

ndicetor surface water samples are obiained we Farmi 1 waler intake wi

3 miles south south east from Fermi 2 The control surface waler samj
Trenton Channel Power Plant's cooling watar iitake on the Detroit River
s approximately 11.7 miles north north east of Fermi 2 Surface water san
a monthly basis and analyzed for strontium and gamma emitting 1801

composites of the monthly samples are analyzed for tritiun

surface water sampling started in 1879 and was analyzed for gamma
During the precperational progr gamma emitting isot
curring, were getecie B © I ng th me period the average triti;

samples was 323 p( ter and 308 p ar for control samples
1980 tritium waa detected 1n surface waler sampies al an average ncentr

n 10688 strontium analys:s 1or surface wale nand in 1989

entration ol 2 4 p @rir ne INgdicator sampie

twenty-three (23) surlace waler sampies were C« ted and analyzed N
related gamma e g Isotopes were oetecled In these samples The average 1
entration ¢ gic rgamples was 214 it and £39 pl ter ! ntrol samples
average Sr-v nCer n was 08 pl or ingicat samples ar
Als r-B9 was O« ted in t dicator and control samples just ADOVE

-

et I aTe
u .l L

w'

' 136 pli/in or indicator sampies. s period no tritium was detected Qreater thar




GROUNDWATER SAMPLING

Groundwater is collected on a guarterly basis from four wells surrounding Ferm ne
groundwater is analyzed for gamma emitt sotopes and tritium. The hydrolo

“h -

area is such that groundwater flows towards Lake Ernie For this r_ason samr
4

iW-4) which is located approximately 0 6 miles west north wes! s least likely 10
the operation of the plant

Groundwater sampling did not begin until 1987 From 1887 to 1980 no radioac

detectled in grounawaler sampies

nit Cs-137 and tritium were detected in groundwater sample Ca-137 was Oetectled
sample at location GW-4 at an activity concentration of 7.7 pC ter Tritium was detecteu

>
<

WO we scations Al locaticn GW-4 the tritium ncentration was 89 ¢ ter and at catic
GW-1. approximately 4 miles south of the niant, the concentration was 89 i &’ The

Cs-137 activity is most likely due 10 pas!t weapons testing The tritium activity detected is mos

L]

kely due to past weapons testing and from naturally occurring tritiurr

SEDIMENY SAMPLING

Shoreline and lake bottom sediments from five locations are collected a semiannus! basis

nere s cne contro ocation and four inaicator iocations These samp
gamma emitting isclopes and strontium

During the preoperational program there was not a contr ocation and samples were
z

analyzed for strontium Between the years 1978 and 1884, Cs-137 was detected every yea
except 1882 The average Cs-137 aclivity concentration foi the preoperational program was
326 pCi/kg No other, except naturalily \ 5. gamma emitting isotopes were detecte

was detected bott jics and nt samples The Sr-80 average activty entra
i ndica samples was (S [ K P Bt _‘s , SA T oS he a Vity
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n 190 tw ake sedimeni samples collected Moy showed celectable aclivily
L ¢ Zn-65 and CUs-137 One sample was taken al the Fermi ¢ dischargs ¢
deteciable activity tor Mn-54 | 80 Zn-85 and Cs- 137 The other samp'e was lake

Trails Beach (S-4) down stream of the discharge line and showed delectable aClivily

and Cs- 137 The activity in these samples was |uUst above the 'Owe

well below reportable actior mits The two samples were retrieved from the lat

sent 10 8 differen laboratory for reanalysis

A ntirmatory sample was taken at S-4 on 4-17-81, and sent 1o the laboratory 1or ana
results O this sample showea 1 aclivity above the wer limil Of detel!
May 2 1981, the da's for the October 1990 sediment sampies was receive 950
showed ! dgelectable pian! related activily
n May 1 19U the results of the reanelyzed samples were received The sample
stream Indian Trails Besach, shoved no activily above the we! nit of detectio!
taken at the gdischarge ne showed deteclable activity ¢ Mn-54 & s al
wwcentrat ns 08 ” *) na Y "":’ ted
Liguid eluen! data 1or the 4th Qquarte f 19¢ and the 18t quarte { ‘ W e\
jata indicated the 10tal activity for Mn-54 was 0 ( 60 was 0% and on-€5 was
this per i Liquid eMiuent data from 1986 1 VT I8 T o8 d Appendix
Based the sfivent data and the sample data it has been determii.ed that the
Co-80 activity in the sampile taken at the di=charge wne (5-¢) is Oue 1 v radwaste !
FOTMI ¢ Als t has been Oetermined thy tivity incicated in the sampie taken down strean
{(S-4 an not be nfirmed n fenied dus o the we' limit of dgetecltion on the s
be higher than the originally reporied activily nview O the exiremaly w aclivily leve's
found in these samples they have neglig/bie impact upon the envi, onment
8- 137 and S5r-89/80 were detecley n 19Y) sed:ment sampies n May £ 137 was Celec!s
poth inGhcator and SAMPDIeSs al levels sistent wil precperat A Cala & aAs!
perat nal gal'a t e 813 " i Sr-9 were detected n bott 40t ™
A es Al ‘evels Sinle wih precpera al dala a past opera!l 2l datla Als B9 was
jetactied In the IOber 88 s withh ¢ ’ im ] e . 5 ® AsSes 1he ! was ¢
tha ne ref 18C aClivity & $O the re s are nsdered 'alse DOKITIvE
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FISH SAMPLING

Samples of fish are collected from Lake Erie at three locations On a semiannual Dasis There
are two control locations and one indicator location. Edible portions (fillets) of the tish are
analyzed for gamma emitting sotopes and strontius

During the preoperational program only naturally ocourring isotopes &na Ls-137 were deteciedc

]
The average Cs-137 activity concentration for indicator sampies was 35
for control samples. P

pCi/kg and 42 pCiiky

recperational samples were not analyzed for strontium

)

rem 10

@

5 to 198

@O

Cs-137 was also detected in fish samples The sverage Cs-137 aciv

concentration for indicator samples was 46 pCi'kg and 56 pCi/kg for contro

activity is due to past weapons testing and 18 ccasistent with preocperationa Cala
was Jdetecled in one OUl Of elevn £

~ontrol sam
O 54

e

- s This activity 18 most likely due 10 statistica
variance in sample counting During this time period, fish sampies were not analyzed fo

strontium

During 1 our (24) fish samples were collected and an d
fn both ontrel samples The average Cs-137 activity

samples was 72 pCi/kg and 39 pCi/kg for control samples 198

analyze for strontium in fish sampies and Sr-80 was detected

mples The average $r-80 activ.iy corcentration for indicator samples was 120 p

pCi/kg tor conirol samples Also, Sr-88 was detected In some samples ana is Most likely aut
sizlistical variance ir sampie counting
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LAND USE CENSUS

1990 LAND USE CENFUS

As requited by the U S Nuclear Regulatory Commission, Detroit Edison psrforms an Annual
Land Use Census The land use census s a formal documented evaluation of the changes in
the location of the nearest resident, dairy animals (goats and cows) and gardens Locations
were identitied through Detroit Ed'son's continuing contact with neighbors of the Fermi 2 plant
as company personnel performed routine environmental sampling and observation Using
cartography and metecrology, each identified location was eva'uated

RESULTS

During the 1890 Land Use Census dairy cows were dentified at 3979 Dixie Highway Thie
location is approximately 2 8 miles from the plant in the WSW sector. As a result of this finding
the critical recep'or was: changed to this location (M-9) This change was based on the
calculation of potential dose to the critical recepter using foliage cLisumption rates of cows vs
goats

After a thorough evaluation, the critical receptor location was changed back to the original
location at 4262 Post Road (M-7) This change was due to the fact that the iodine transter factor
is ten times greater for goats thzr cows During this evaluation. two grass samples (1€ one
sampie period) were collected at 5879 Dixie Highway and are included in this report
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TABLE 5-2 GARDENS

Listance Change
Addiess (Miles) (Miles)
e ————————————— e s ———————————
. ~ ¢ . " T
ME 6940 Lakeshore 1.6
1989 NE 6940 Lakeshore 1.2
1990* NNE (1 NC
1GRG NNE L 1 1
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NNE 9501 Umpixke Hwy 4 N
NNE 6501 Tumpike Hwy 4
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TABLE 5-3 MILK LOCATIONS

1990 NE N~ identified Locations N.A
1989 NE NoO ldentif Locations N.A

1880 NNt No |dentified Locations N A
1989 NNE NoO lgentmed Locations N.A
1990 N NoO Identified Locations A
1988 N No ldentified Locations N.A
1990 NNW NO identified Locations N.A
1989 NNW No ldentified Locations N.A
1690* NW 3239 Newport Rd 43 Cows
198%* W 239 Newpon Rd 43 Cows
1990* NW DS Labo 57 Cows
1989+ NW 2705 Labo 5.7 Cows
1980 # WNW 4267 2.2 Goats
1580 # WNW 4262 e.2 Goats
199 W 5904 Mente 4 ¢ ,\.; nats
W ARt N St wereek a7 'J
W 1972 Nadeau 3.3 G
1800*" 39790 Dixie Hwy 2.8 Cows

"
L

”~
-
-

1988 SW No identified Locations N.A

NoO identfied Locations
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Fermi 2 19000 Annua! Radiological
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Revision !

PROGRAM EXECUTION

All phases of the terrestrial and aquatic monitoring were conducted in acoordance with the
Technical Specifications as implemented in the sampling schedule |f samples could not be
obtained from a specific woation, other samples were substituted where appropriate  The
following includes the details of deviations and corrective actions from the normal sampling
schedule for 1860

THERMOLUMINESCENY DOSIMETRY
No TLDs were ava'lable tor the following locations

18t Quarter:
At location T.20 the TLD was missing during the mid-quarter inspection snd was replaced on
02/27/80

2nd Guarter:
At location T-17 the TLD was missing during the mid-quarter inspectlion and was replaced on
0s5/18/80

Ird Quarter:

At location 7-11 the TLD was missing during the mid- quarer inspection and was replaced on
07/24/90. Also, T-15 and T-20 were miseing at the end of the quarter during TLD sxchange

4th Quarter:

Sevanteen (17) new iocations were added to the program during the quarterly exchange These

locstions are T-47 through T-63
All TLDs are placed in the tield in inconspicuous locations to minimize the loss of TLDs due to
vandalism

AR SAMPLING

On 01/02/90,. samples for API.5 were not available due to sampler being inadvertently left off
during the previous exchange The technician responsible was counseled

On 01/30/90, sampie for API-1 hacd a low volume due to equipment fallure The fuse was
replaced

6.2




The week

OWINgG grass samples were not ¢

and M-7 on ( 17/80, 02/14/9

sCled Qus 1|
i M-B was added

n Sentember cation M.y joed and ption M-7 was dr

€ sampie per 5 o8e page

WATER SAMPLING




Fare 1900 A a' Rad
E Ny nental M '
Hev
£/ & QIad sampie was 1aks £t Yy ue 1 " pie ! ( al! i
equipment was ediately repaire
B8/% the samiie ! W-1 weas & partial sampile LY LR L A 1
e s pDment was nedialely e Nire
i (8 ¥ ) ) 3 thie ty ' ¢ WS & Aot thae wa r pla sy St
} @an vl Tes ’ " . his Was a S04 ? " s " @1 s tha! st '
PR fi11 * ‘. art atfec s ihe pert ! the N ! ] 80 | L
(4 weekly ¢ L samples were ki I i ' 1or the ! s ¥ v
s ple 8/ 7 ) 'L 7" 1 J
11/90 the sample | vy wWas a al sampie d o sample ¢ DM
ne 4 : ent was edialely repairs
. 0 the sample ! W Was & Da Bl BAMD . L o ¢ [ ¢
N ent wns eialely Tepairs
A N A 5
vV
5/9 W ¢ Wa f £ « s ¢ ' he ¢ ¢ W A ‘
€ .
W-2 was @ priial 1% 4 4 £ %0 f 4 ' @ Wht i
f wn £ ¢ t ! x v .
J VW WAaS & ~ 3 § ' ' ¥ e § SN N .
t"hat! has Des v ' ¢ ® Al very w ¢ eral .
LABORATORY DEVIATIONS
v \ ' 4 ! W all ! i
e 14 4 ! ! . y A 314 # N v
& n . ‘ i 04 § ¢ ’ ¢
Latweds R
> . "




At particulate filters ected on 10/08/80 were naminated by & leaking water sample at t!
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Milk sampie M-8 collected on 08/23/80 and 11/08/80 was improperly prepped ! Sr-89 a -
Sr-90 with all the sample used '
Milk sample M-8 ected on 10/25/90 did not meet Tech Spec LLD for CUs-134
Grass sample M-7 collectad on 035 80 did not meet Tech Spec L tor 3 §-134 ar .
Cs-137 due to insufficient samplie size analyzed
Grass sample M-8 collected on 05/23/80 and 07/26/80 did not meet Tech Spec | l
due ! sufficient sample size analyzed

-
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Fermi 2 1000 Annual Radiological
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Ground Water samples collected on 08/14/90 did not meet Tech Spec LLD for Fe- 59, Co B
Co-56 Zr/Nb-85,. and Ba/Le-140 due 10 untimely proCessing

Fish samples F-1, F-2 and F-3 collected In October, labeis were lost during centrituging 1
Sr-BH/80 analysis

Sediment samples collected on 08,/01/00 8t §-2 and §-4 were not counted the second time |
Ba/lLe-140 due 1o ha!l-lite 1ao shorn

Sediren sample collected on 10/18/80 at 5.4 was not counted tor Ba/La- 140 due 10 hall lite
too short



PROGRAM SUMMARY




Formi 2 1990 Annuesl Rediniogice
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e
Tabie 70 -1 Radologeeal Environments! Momosng Progrem Summary
Name of Facility Envico Fermi Unit 2 Docket No 50 - 341 Reporing Neriod  Jaruery - December 1990
Locaton of F aciity 30 mies scutheast of Detrot Michigan F renchiown Township)
[ e T i T Locetion wah Highest -
Sampie Type and Indicapor Anruel Mean Contm Nourmber of
Tyoe Nurmber of uo Locasors Nes- Locatons Mor - routine
Nrborne G8 2 2 45E -2 nesno: APy -1 250 -2 15050 238 -2 S0 e
Pome slwtes 103€-2 % 60CE-2 10BE-2 %o S48E-2 J1206E -2 %o 7TSOE-2
{pCiicu m }
Gs 20
Ce- 13 SO0E-2 | <LLD <iiD N
Ce-1%7 SOCE-2 | 120E-3 NS AP -8 1206-3 NN\ <lLD Nenne
Sr - oA SHE-s N8 AP -4 1 30€E-2 (1@ 130€E-2 'y None
I88E -4 o 833 -
S - 90 o 1 29€ -4 N8 AP 5 90E -4 1 43E -4 D None
128E-5 %o 311E-4 E8SE-S 1o 31ME-4l0E-S o 194E -4
Be -7 L) S883E-2 wnE AP 2 879 -2 2w TSE-2 ') Fenm
SSOE-2 o 125E-1 TOBE-2 %0 1 25E-1
- - — '4kﬁ N—— —_—— — —r-—-—{--f- ———— e & - e — B — 1
Asrhorne i-131 258
othne TOE-2 <lLD <UD
{pCucum )
3 - 4+ —_— e ————— ﬂL- ———————— & — _—
Geamma (TLDw Tamma Ratabor 1 OE+0 147 ey T4 2¢ 1 m 139 (e Nora
Rechground >3 67 o 388 120 %0 28 S % 182
(Ll ote B
4+ - -—& ———— - - J - 4 - J» - e - ————
Surtece Water o8 23
pCn
bin -S4 156+ <iLD <LLD None
Fe- % I0E+ <lLD <L N
Co-58 185E+1 <ilLD <D e
Ce-8C 188+ <iilD <ilD Serne
Zn -85 30FE+" «<iiD <LLD Nore
e - 95 158 <ilD <iiD None i

LY




Formi 2 1990 Arnusl Radiciogic =
F maronmaertsl Montonng Report
Rewson !

Table 7 0- 1 Radiclogical Environments Momorng Program Summary (comt)

— Name of Facllity Enrico Fermi Unit 2 Docket No 50 - 341 Reporing Perud  January - December 1990
= Location of F acility 0 miles southeast of Detroit Michigan F renchiown Township) =
l " [ peation with Highest I :
Senple Type end Indiceor 8 Annuei Mean Control Number ot i
Type l Y ber of 59 Locatiors ’ Mear Lozetions Non - routine ]
Units} 4 Anatye's i Mean and Range | Locetion I Aange Mean ond Range fesue i
! i i
Surtace Water (cont )] E-/Ls 140 P L€ <LLD <LLD None ]
{pCim i’. 134 1851 <LLD <LLD None ¢
Ce- 137 1BE+t 1 24E41 @112 SW- 1 124641 212 <LLD Nene :
L 9 65 +0 %0 1 52€ + 1 96SE+0 to 1 52E 4+ i
: ; '
S-98 ' N/A BSSE-1 4N? Sw -1 BS5SE-1 AN 497E -1 AN None
’ 1 1026-% %o 190€E+0 1026E-1 tc 190E+0] 350E-2 %0 977E '4
|
| Sr - 90 N/A B34E-1 (111D) sw- 1 8346 -1 NIND) 7821 (V1/11) None l
E 223 -1 o 2ME+D 22% -1 10 20E+0] 14261 Yo 31SELD Z
i H-3 20E+3 219€ 42 (4/4) SW-2 239E+2 29 23 +2 None E
183 +1 1o ADPE+2 20+2 10 278E+2] 202642 0 278EL2 ‘f
!
’ !
Drinking i"iﬂ 24 4E+0 283+0 (1212 DW -1 203E+0 DN 2S0E+D (\and) None ‘
! Watar (pOf 183 +0 1o 4 4BE+ 0 1935 4+0 %o 4 4RE+O T2E+0 %o 308E+D
as 24 4
s [§
{ Mn 54 1SE+1 <iLD <LLD Nore
Fe- 59 JOE+1 <lLL </ 9D Neone i
Co-58 1SE+1 | <LLD <LLD None :
Co-60 156+1 J608E+0 @M DW - 1 SOBE+0 1D <iLD None !
579 +0 to 638FE4+0 5 79F +0 to 83BE 4D i
L
: Zn-85 IOE 4 <LlD <lLD Nons
{ Zi/Nb - 98 156+1 | <Ll <lLD tenne
Balls 140 1 SE+1 <LLD < 1D Mone
St -89 N/A 143E+0 @1 Dw-2 2M41E S N2 2MELD 3ND None
420F -2 to 221E 40D 7TO0E-* % S48E+0] T OSE o S4SE+O
i S 90 N/A A76E -1 YON DW -2 TOTE-Y (21D TOTE-1 N2N2 None
i + 33 -1 to B13E-1 224E -1 to 21BE40] 22461 1o 2 18E 40} '
! !

-
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Table 7.0-1 Radiological Erdronment~! Mortodng Program Summar - {cont )
Name of Facllity: Enrico Fermi Unit 2 Docket No - 50 - 341 Reporing Perdod Jsnuary - December 1990
Locetion of F aclity: 3C miles southeast of Detroit, Michigan F renchiown Township)
e S S S —— —
Sample Type and Indicator Annusl Mean Control Number of
Type Numbar of Lo Locatiors 4 Mean Locstions Non - routine
DOrinking H-3 20643 J2216+2 13w ow-2 297E+2 e 291E+2 (e None
Water (pCif 182 4+2 1o 242¢ 42 130642 10 302E+2 130642 10 392E+2
‘M, , J —— S —— R - - el ——————rs Sttt ittt ——————— ———
Mitic (pCWY) -134 52 10E4+0 [ 157E40 (21/38) 1 M3 26SE4+0 (1oNE 87SE-1 (1118 None
TI0E-2 %6 1 T34t TAOE-2 o 1 79E+1] 7T00F -3 to 293E+0
Qs 52
Co-134 15E+1 <LLD <lLD Nona
Ce-137 18E+1 §B5STE4D (2/38) M o8 S32E+0 (N4 532640 31\ None
B OBE +0 %0 7TOBRE4D 35240 1o CAZELO| 352640 to B42E+0D
Co-58 N/A 58SE40 (138 M-2 SS5€+0 (138) <iLD None
Co-80 WA 123€ 41 (2198 M2 14TE+1 11/38) <LiD None
102E+1 to VATE+1
Bala- 140 185E+1 | <LLD <LLD None
X430 SOE+2 [ 1S3E+3 (38/38) M-3 158643 (18/18) 153 +3 (18118) None
1.27E+3 10 1.78E+3 136643 %0 1 78E+3 802642 to 1 7TRESD
Sr -89 10E4+1 214E4+0 N3 M-2 S18E+0 (412 S18E +0 (an e None
TOBE -2 1o 10SE41 396E -1 to 1 TSE4113068F -1 1o 1 75E 41
Sr-90 20640 | 238640 (33735 M-23 Z4E+0 (17117 1.77E40 {13n4) None
423 -1 10 850840 BB2E -1 %0 BSOE40] 211E-1 to 4JME+0
1 > — - —— — —r —_—
Grase I-137 29 BOE+1 <LLD _ <{LD None
(pCikg wet) as 29
Cs-134 SO0E+1 <liD <iiD None
Cs-137 BOE+1 <liD M 8 420641 (18 4208 41 (1Ne None
Co-80 N/#. <iLLD M-8 183 +1 N"1ne) 163 +1 (11 & None i
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Tabis 701 Radiclonicsl Ermvironmentsl Montoring Program Summary (com )

Name of Facility: Enrico Fermi Unit 2 Docket No.. 50341 Reportng Period  Januasry — December 1990

Location of Faciity 30 milee southeast of Detroft Michigan {F renchtown Township)

Looation with Highest F
Sample Type and indicetor . Annuai Mean Controi Number of
Type Number of LLo Locatione Moan Locatiomns Non - routin
i {Units) Analysis Maan an { Rangs Location Range i Mean and Range Resufts
H !
fF aod Products -mn 23 B0E+ 1 <L\ LD <iLD None
{(oCVkg wet) i
as 23 B
Ce - 134 s0E+1 | <liD <LLD Nore i
| Cs-- 137 BOE+1 | <LiD ‘ <\iD None i
Co- 80 N/A 388641 (INT) FP-1 sear+1 (1% <lLD None i
¥ 40 SOE+2 1379643 (174D FP-1 4 O4E+3 5% 29, '3 8% None B
{ 150643 to TI12E43 328E 4+, jo 712643 1 20E423 to 346E+3 i
. :
Fish GS 24 !
§ (pCikg wel) Mn - 54 13642 <LiD <ilD None 5
] Fo-59 26642 | <lLD <iLD None i
! Go-58 1342 | <LD LD None i
§ Co- 60 13+2 <LLD i <ilD Nonm !
H 285 I 28642 <lLD <lLD None :
Ca- 134 13 4+2 <iLD <iiD None H
Cs- 137 1 5E+2 | 7.29E+ 1 (B/1Y) F-2 T29E+1 [BNY) 3926+ (413 Nons ]
‘ 12% +1 1o 181E+2 12341 to 181E4+2] 311E+1 to S5 48E+)
i 19:-89 N/A BBiE+2 (1) F-2 e8E+2 (1 1.03E4+2 (51 None
i i BA0E L0 1o 4 84F 42
@ z '
i i % -90 /A 120642 99 F-2 1 26E+2 (99 TT0E4+: (19 None '
i BAXK 40 to 3A1E42 BRI 40 to 341E4+2] 1 44E 40 o 3MES2 [
s |
¢ 1 /
% Gedimant ln.ﬂ 10 1’
{ (pCW¥kg dry) Iun A N/A 18264+ 2% $-2 28TE+Y [V | <uo Nonre ¥
g | PERE L0 to 26TE+Y
g i 60 N/A 233+ 'MW 52 23 +1 V2 <LLD None
;. i Zn-65 N/A 200654 (18 §-2 200E+1 (12 <LLD | None
E"’ 134 18641 | <LiD | <LLD | None

T HE BB BE B BN __EE e N R R aEaE =, BN = = S = e
- oF o — S : ' :
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SAMPLING LOCATIONS




Table 8- 1 Direct Rachation




Table B -1 Direct Radiation (cont.)
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Fermi 2 1680 Annual Radiological
Environmenta fAoritoring Repon
Revision 1

Table 8- 1 Direct Radiation (cont.)

, Meteorvlogica
Station Sector/Azimuth Distance from

T24 SW/225 1.2 mi On fence post W of Fermi Gate
alony Pointe Aux Peaux Rd.
(She Boundary)

T25 WSW/R261 16mi Pole on Toll Rd., thineen
poles & of Fermi Dr

T26 WEW/259 11mi Pole on Toll Rd, six poles § of
Fermi Dr.

T2? Sweas 6.8 i Pole on NE comer of McMaian
and East Fre~* S5t (Special
Area)

TZh SW/R229 10.7 mi Pole on SE comer of Monar
Creek and LaPlaisance
(Contro)

T20 WEWR37 10.3 mi Pole on E side of § Dixie, one
pole 8§ of Albain. (Control)

T30 WEw/Ra7 7Emi Pole on north side of St.
Mary's Park parking lot at Elm
and Monroe St (Special Area)

Ta WEW/R255 86 mi 18t pole W of entrance 1o
Mitton ‘Pa* Munson
Recreational Reserve on North
Custer Rd. (Control)

T32 WNW/205 10.3mi Pole on comer of Stony Creek
and Finzel Rds.

T33 NW/317 92 mi Pole on W side of Grafton Rd
First Pole N of Ash and Grafton
intersection

T34 NNW/338 8.7 mi Pole on E side of Port Creek,
first pole S of Wil Carleton
Rd



Fermi 2 1990 Annual Radological
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Tablz 8- 1 Direct Radiation (cont.)

Meteorologica
Sector/Az muth

T36

Ta7

T38

T39

T40

Ta1

Ta2

T43

Tas
Tas
T46

T4y

Ta8

NNE /21

WNW/264

8/176

SN

SSENE

SSE/N49

SE/131

ESEN09
E/B6
ENES?
/188

SwraL

91 mi

g8mi

1.7mi

03mi

03mi

0.2 mi

02 mi

01 mi

01mi
01mi
02mi

01mi

02 mi

Pole on § Side of § Muron River
Dr. acrocs from Race St.
(Special Area)

Pole on NE comer of Gibratar
and Cahil Rds

Pole on 8 cecmer of Adams ard
Gibrahar across from Humbug
Marina.

On pole &t the residence on
6594 N Dixe Highway

SE comer of Protected Area
Fence (PAF)

Midway along OBA on PAF

Midway berweer: OBA and Sheld
Wwall on PAF

Midway along Shield Wall on
PAF.

Mi~'way between Shield Wall and
Aux Bollers on PAF

Opposte OSSF door on PAF.
NE Comer of PAF.
NE side of barge slip on fence

Scuth of Turbine Bidg. roliup
door on PAF,

30 it. from comer of AAP on
PAF.
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Tabla 8- 1 Direct Radiation (cont.)

Meteorologica
Station Sector/Azimuth Distance from
Number
R P
Tao 11mi
T80 w/2Zro 0.9 mi
T81 N/3 O4mi
T82 NNE/20 04 mi
T63 NE&SS 02mi
T64 S/189 03mi
785 WEW/251 A3mi
T66 WEW/255 49 mi
T87 W/260 27 mi
T68 WEW/R4H 49 mi
T5¢9 NW/225 26mi
8-6

Comer of Site Boundary fence
north of NOC along Crtical
Path Rd

Sne Boundary fence near main
g=e by the south Bulltt Street

sign.

Ste Boundary fence nurth of
north Cooling Tower

She Boundary fence & the
comer of Arson and Tower

Site Boundary fence sast of
South Cooling Tower

Pole next to Fermi 2 Vishors
Center.

Pole on south side of Nadeau
east of Soa Elermnontary School
(Special Area)

Pole at entrance to JeNerson
Middie School on Stony Creek
Rd

Pole on north side of William
Rd across from Jefterson High
School entrance

(Special Area)

Pole west of Hurd Elementary
School sign. (Special Area)

Pole north of St. Charies
Church entrance on Dixie Hwy
(Special Area)
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Table 8- 1 Direct Radiation (oont.)

Meteorologica
Station Sector/Azimuth Distance trom
Number Deg Reactor (Apxox) Description
bl Ll S P : ROEE IR TR STRREET ) I e
T60 NNW/341 26mi 18t pole north of North
Elementary School's entrance on
Dixie Hwy (Special Area)
T61 W/268 \01mi Pole a SW comer of Stewan
and Raisnvilie Ras
Té2 SWR32 07 mi Pole &t NE comer of Albain and
Hull Rds
T63 WSW/R45 @6 mi Pole &t NE comer of Dunbar and
Telegraph Rds

L
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Tabie 8- 2 Fish and Sadiment [ ocations

Metaoroiogeal
Staton Secor/ Azeruth Distance from
Nrmber Degrees AL prox) Descrphio Mecs F
e T e e P e | A
SEDIMENTS
S-1 SSENES COmi Porte Aux Peaux. Shoreline © 500 Sedemant SA
offshore sighting dvectly 10 Land Rase
Warar T Ower
s-2 s 02mi Farmi 2 Discharge appeox 200 ® offhors Secrment SA
5-2 NET9 T1mi Etral Beach approx 200 ® offe ss Of Sacmant SA
North shoreiine where Swan Creek and | ske
£ re meet
S-4 WSW e Iomi ichan Trais Community Beach Secrment SA
s-5 NNE 20 11 7m DECo's Trantor: Channal Power Plant ntake Sadrert SA
area Contol)
FISH
F-1 NNE 3 95 mi Cateron isiand Cortrol) = SA
F-2 EB6 o&am Ferm 2 Discharge (approx 1200 % offshore) Fan SA
F-3 WSW238 48 Arest Bay Marna Area ontrof Fsh S



-1 w270 142mi Doty Fam — 7512 N Custer Rd
{Controf)

M-2 NW/I19 S4ami Reaume Farm — 2705 E Labo
M-3 NW/317 42mi Yoas Farm — 3239 Newport Rd
M-7 WNWI01 21mi Webh Farm - 4362 Post Rd

M-R WNW/ 289 9o mi Calder Dalry — 9304 Finzel Rd
(New Controf)

M-9 WSW 28 mi 3979 Diwie Highway

RILLE
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Table 8 - 4 Water Sampie . OCatons

DRINIGNG WATER

w

.

WURFACE WATER

Y

e e
aar oas fwed peakers

Apomx 100 W of

Pomtn Aux Peaux PAP) Rd Farce
whare PAP oo ; r—
irt's W Oke S59S Ove

TATAWAPAR R Gam 628N

AP R Fance
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Table 8§ -5 Ak Particulate/Alr lodine Sample L ocations

MeateOroinge.
Sector/Azmuh
:):u; et

Distance fron

Reacior ;Amw'x Dest "g"{"‘

Raroodine
Darty Liates
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