R R R R L R R R L LR R L R Rk B bl S G N A AR AR AR VR A VIR QRS AR R ARG TR R

DCTROIT EDISON FERMI-Z POWER FPLANT ==MAR-1994 17149:07.7"

HEBERBRERRARNAB P RE R RAL RN R B EF R AT RN FRRE A RRY FERERPRREAABRELIERFRERBEBRERRAREDSE®

RADIARTION FROTECTION DEPARTMENT

GAMMA SPECTROSCOFY ANALYSIS REPORT

Sample ID Nurber: LLD2QQQ

Raguistion Time: 2~MAR-1994 17:1%5:4@. 85

torage fTile: LLD2OQY.conf

REMARKS __Q; ik _\_ugﬂ.m uqu - AMH‘ - ALD

.S&L__.;&L_xm__ai_r)&&_sﬁt J = 2000 Sec (‘mmﬂl

SIGNATURE

NLSL _sl/sy

8 :eﬁgjuas/ome

REVIEWED BY»

510270257 951023
PDR  FOIA

DEER IN95-349 PDR
._nmua—nnuudu_a-—u—--u--._----ﬁiLﬂﬁugﬂﬂidhq“zL-ﬂ3H—-S;Jﬂ-iﬁﬂ&‘&ﬁﬁﬂ-—-—-—_




3 o Fage i g
Sagple ID 1 LLD2RQQ Acquisition cdate : E-MAR-1994 17:15:40

b R R R L g L R R R Rl L R R R S R R g v T e e ey

Fermi 2 Radietion Protettion Gamma Spectroscopy Report

HERERAREAERAERERE R r RS rndnes Sample Parameters # Kttt s st csn sl it inttnevsssnss
Gample 1D Number: LLDZ2QQ

Eample collection start date: S-MAR-1994 17:15:00, 00

Sample collection end date 11 2-MRAR-1%8%4 17:15%:00Q. @

Type of sample 1 1 Liter Marinell

Sanple quantity 3 1.02610E+23 ml

Sesple geometry : MiLL Operator: BFB

RERXEERERBORBRAEE N R nerr OQoguisition Paramelers SRR Xixidgsrensrensesiasrieeiss
Detector number s DET1 foquire date : E£-MAR-1994 17:15:42.85
Freset live time : @ Q0:33:120.00 Elapsed live time : @ ©@R2:33:20.22
Elapsed real time : @ Q0333:120.:2 Fercent dead time : Q.00 %

Hegunespaonepsexnrnnnenndre Calibratiorn Paraneters *E#esedteitilsitiatstmrtsrrdns
Detector number : DETI Yearly cal date 1 E-MAR-1994 13:47:45, 33
Kev/channel : 4,99924E-01 Zero offset: 3.26084E-0Q1

Daily cal date : 2-MRR-1994 13:4714%. 33

HUESRURREPUBRRERREERErRnrtd Doal Search Paranetarc 444405 bsrbsplisiidinndirsns
Start channel : .20 End channel 1 4096

Hei1ght censitivity : S. 20000 Ehape sensitivity + 10, 00000

Maximum number of iterationeg to resolve multiplets : 5%

EREE R AR RE R RN RE Ry Nuclide [dentification Fardamelers # - sitisridskrtrntesn

Energy tolerance 1 i.25000 Half life vatio : 1@, 2000Q
Abundance limit : 75,0200 Library : daceaster.nlb
Efficicney file s+ EFFD1_wmill Cfficiencies at 1 Peek wiiwryy

FRHERRERRERAEAR R L PR LR PR B R R B RRE R LT AR R TR AN B R B ERAE RSB DR BB RBEEFAFAEAEE R R LA EN AR AR an

No peaks were found

-—m---SE‘-‘inauiEuﬁ--nﬂ-JNh-m.ﬁ‘“#LN:“ﬁL‘EHEﬂ.U@“¢ny;§Lu!gutuF*M BT



«+ Minigum Detectable Activity Report

Nuclige

PE-7
F-18
NA=-E&
NE—24
MB~&7
CL~38
K~4@
AR~4 |
SC~4¢
CR~S1
MN~D4
COo-56
MMN-S6
NI-S6é
(v
CO~-58~
FE~S%
Co-6or
CU-64
NI-65
IN-6S~
IN-69M
SE-75
AS-76
BR-82
BR-83
BR-84
BR-AS
KR-83
KR-8SM
SR-8Y%
RB~86
KR-87
ER-B7M
KR~88
nn oo
Y-88
HR--89
RE~89
KR-9Q
RE~-9@
RB~9m
Y~-90M
SK=-91
Y-91
Y=91im
SR-9>
Y-92
S8R-93
Y-93
NB-94
NB~-95

Bokgnd

Sum

3.
12,
Q.
2.
v,
e
i.
4.
4.
4,
2.
2.
8.
8.
3.
4.
3,
a.
l.
3.
e.
"
S.

Energy
(hev)

4//.99
S11.Q2
1274, 54
1366.53
1014, 44
1642, 42
1460, 81
1253.64
889. 25
320. 8
834. 83
1238, 22
1810.69
158. 38
i2e. @b
810.76
1099%9. 22
1332, 49
13485, %@
1481, 84
1115, 8&
438.63
136. o0
S%3. 10
776. 49
8526.64
881. 350
802. 41
913,99
181.18
913.99
1076.63
402. 58
386. 40
196. 32
138&. 39
1836. @1
2&0. %20
131,88
1118.69%
831.69
884,23
eee. 5.
1024. 30
1204, 9Q
s”. 60
1383. 94
934. 46
S%e. 28
266.90
702.63
765.79

MDA
(uCizml)

1.6Q30E-27
1. 8GB6E-28
1. 02BRE-Q8
3.9984E-028
&, 4822E-08
1. 4582E~-Q7
3. 1852E-@8
3. 3734E~08
1.3737E~-¢7
3. 1192E-08
S. 1158E-08
5. 5z86E~08
1.0601E-08
1. 2228E-08
&.7617E-08
7. 08QRE -8
4. 2641E-08
3. 5422E-06
1. 4694F-017
7. L44RE-08
1. 44RAF -aR
1.5968E-08
E.4503E-08
2. 1704E~08
1.0439E~06
€. 959Se-e8
1.0864E--08
4. 0513E-26
2.7050E~-29
1. 7851E-08
E.7464E-07
3. 6271E-28
1.828%E~08
4.0416E-028
€. 740 iE~-06
1.4183E~-08
3.4788E~0/
&.9351E-08
1.V116E-2%
8.6341E-07
1.2040E-08
1. 0644E~Q7
1. 1124E-@5
2. 8%21E-08
' 1 38315-08
. 07307
1. 0SS8E-07
2. 8377E-07
£. 2469E-08
2.0%21E-08

Pl'd 6SZISISHALIE - -



Meniwus Detectable Rotivity Weport (continued)

‘Sample ID : LLDZOQQ

Nuclige

NB~9 %
IR-95
NB~97
IR~97
MO=99"
TC~9%Mm
fc~101
RU~1@3
TC-104
RH-1Q%
RU~10%
RU-10@6
CD-109%
AG-11em
6N-113
EN-117M
8p-122
EB-124
SB-189
TE-125M
TE~1287
TE-1&7M
XE~1287
TF-1P9
TE-129M
YE~129Mm
1-130
Bh-131
I-131
TE-131
TE-131M
XE~131M
1-132
TE-138
BR-133
BA-133M
1-133
TE=L335
XE-133
XE=133Mm
CS=134/
1-134
TE~134
BA-135M
I1-138
XE-13%
XE~135m
Cs-136
1-136
C8-137(
XE~137

Bekgnd
bum

7s
1.
9.
3
4.
x;l
11.
e.
3.
s
1,
€
S.
e.
3.
7.
2.
S
i3,
S
‘8.
6.
s.
el
6.
a.
7
7
3.
3.
6.
hl
8.
3.
6.
1.
.
7.
e.
1.
2.
6.
6.
1.
6'
2.
3.
al
1.
e'

Energy
(kel)

&33.65
756. 72
657.9@
743. 36
739.9%5
140. 850
306.81
497.28
357.99
318.90
621,84
88.03
937. 48
391.69
158. %6
563.93
602.71
427.89
1A3. 7R
417,99
57.60
202. 84
459,60
695. 88
166.56
S536.09
103, 0@
364, 48
149. 7€
773.67
163.93
667,69
e&8. i&
302, 84
E£76.09
S529.87
LB E- - 1]
81.00
233.&¢&
604,70
884,29
212,47
268. 24
1260, 41
245,79
526,56
8i8.5@
1313.02
661.6%
455. 49

Acquisition date

MDR
(uCi/ml)

<. 20QRE -8
3. 3124E-08
6. 6749E-09
2. 5936E~08
&. 1847E-@7
1.4676E-08
4, S352E-08
1. 675QE-08
2. 6381E-028
7. 3587E-Q8
3. 5679E~-08
1, 8534E-@7
3. 1027E-Q7
7.9751€E-08
&. 1942E-08
4. L174E~-08
2. 3686E-08
1.6779F-8
6. 2726E-28
4,6773E~06
1. 4752E~06
1. 8058E-05
1.6086E~-08
2. 3619E-@7
6. 1272E~-@7
=, 14068C @7
4. 7650E-09
3. 4305E-@8
2.8381E-08
6. 8957E-06
S. 4331E~-07
2. 6633E-08
1.5&8e7~086
6.2612E-08
/. LBE0E-Q08
l1.4621E-08
3. 7846E~08
4. 1586E~28
1.3157E-07
1.4394E-08
1.4417E-08
6.4945E-@8
8.56881E-08
9.9614E~-08
i.4215E~08
3. 861508
&. 7496E~-08
1, 2286E-06
1. 7883E~08
3. Q424E-07

.
-

Fage :
E~MAR-1994 17:15:4Q
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Miniwus Detectable Activity Report (continued)
Sample ID : LLDZOQOQ

Nuclide

Cs8-138
XE~138
BA~139
CE~139
C8~1459
BA-140
Ln—=14Q
BA~141
CE~141v
LA-141
BR~142
LA~142
CE~-142
CE-~144~
PR=144
ND-147
Pm-148M
EU~-13&
EU-154
EU~156
HF-181
TA~-182
W-187
RE-188
HG-203
Bl-207
TL-208
PB-212
BI-214
PB-&14
RA-224
RA-226
RC-228
TH 220
PR-234
TH-E34
U-235
NP-E39
AM-241

Bekgnd
Dum

1.
3.
Q.
‘.
7.
l.
2.
7.
S.
is
4,
3'
9.
6'
0'
ltl
3.
9.
2.

1e.

13,
3a

8.
e3.
6.
7
9.

Energy
(keV)

1435. 86
258. 31
14209, 50
165. 85
1283. 83
537, 32
1996, 4%
19e8. 22
145, 44
1354, 5S¢
e93. 128
€41.17
293. 26
133. 54
1489.195
91.1@
swl 27
344,27
1004. 76
hah. #9
462,03
1221. 42
685.81
15%. @3
e79.19
S69.67
583. 14
£38.03
699, 31
351.9¢&
240,98
186.21
338. 32
84,37
131.20
63. &9
143.76
1@b. 15
59. 54

Acquisition date

MDA
(uCi1/el)

6. 463%E-28
4. 6336E-06
1. 301 1E-28
2. 8773E-06
S. 0645E-Q8
4. 1847E~08
4.0137e-08
1. 7823E-28
1. 187RE-@6
1.5242E-07
4. 4718E-28
3. 9334E-08
8. 756 3E-08
7. 3197E-06
5. 6108E~-0A
2. a817E-08
7. 1554E~08
1, 6930E~-07
E. 648SE-07
E‘. 19135-“
1.6140E-07
6. 8753E~-08
7. 2546E- 20
1.7677€E~08
O 43Q5E -8
2.0126E-07
1, 8490E-08
1.1974E~-@7
8.E787E~-08
&.9586E-@7
4.2616E-Q7
1.2610E~07
S. 64243E-08
1. 2443E-06
8.6637E-08
4, 7001E-08
1.2871E-@7

: @~MAR-1994 17:1%:140
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e R R L R X R R R R GRS ORI U SR G ST
LR R R 13-MAR-94 1%5:117:5% HEEIRRERNBSFRR RN
) L e L T T T e
-

94198 FERM] C8T WATER

SPECTRAL FILE NAME: L941981.R3L

SEMPLLE DATE: 15-MAR=-94 Q6340300

BAMPFLE IDENTIFICATION: LS41981.RIL

TYPE OF SAMFLE: WATER

SAMFLE QUANTITY: S10. 3000 LNITG: CRAM

SAMPFLE GEOMETRY: MARSOG

EFFICIENCY FILE NAME: MERDOO% . EFF

HREERRIRERBELHEEREREEFER AR AEREW S AT P PR RB AL ECERR AR RE B R bR

¥
HCOUIRE DATE: 17-MAR-24 14:16:55 # FuriM(1232) P o<
FRESET TIMEWIVE): 600, SEC # BENSITIVITY: L. G0
ELAFGED REAL TIME: 2600, SEC # SHAFE PARAMETER 3 10.0 %
ELAPSED LIVE TIME: 3600, BEC # NBR ITERATICONS: § 2.

*
e L R R e

»
CETECTOR: ADC Detector * LIBRARY:NUZL.LIE
ALIE DATE: OQZ~FEB-94 1i:04:12 ¥ ENEFRGY HLLPQJCI: 1. 500 FE.
KEWV/ ZHNL. & .JU]¢~ 3 * HELF LIFE RATIO: 8. 00
OFFBET.: -, 7ATOOL1S KEV * ABUNDANICE LIMI: s ODA

+

PHET FAREF RS RN ERERBEF R FR LT RR A EF IR SRR R TBes BRI R Bad F Bt iy #

ENERGY WINDOW ~.24 TO 4105.26
FEK 1T ENERGY AREN BRGND FWwHM CHANNEL LEFT Fw CT8/3EC ZERX FIT
I O 288,07 62, wl. 14.67 4c7 &4 #72 D6 1.7:E-0Z 96
£ ©  365.10 S0, e . 73 7300 Tok, | 4o ok =~03 50,
> 0 427.71 & Tos 1.6 Bh4, 52 B47 14 L,.78s<0L T2,
4 5 690,83 3 o 19 S 20 L195.60 1192 33 LJZ1E-CZ2 18,3 2.27E
A - of 193 20, e 37 L207.88 1192 33 H.BR7E-02 9.9
O 661,585 o b <5, 1.3%  1321.56 1314 19 J:64E~C2 11.°
7 0 PO5.55 ?4. S0y 1.42  1888.70° 1383 12 2.861E-0% 14.9
g O 810.24 9G, 17« 1:.36 1618.01  16i8 12 1.T9E-~-02 28
7 0 B3, 38 i 24y  1.78 1666.47 16se 10 1.60E=-02 23,1 v
i 0 1114.39 3. 16, 1.09  2826.83 2213 13 R.69E~0F 33,4
! J 1172.40 287. 8. 1.83 2340,58 2331 16 7.97E~(2 &.7
12 O 1331.468 232, Co 2425 2606.34 2648 1B 6.445~-C2 b.E
FEAK SEARCH COMFLETED (REV 15.8 - ND PC VERSION DEC 88
FULSE~~ILE-UF CORRECTED DATA. CORRECTION = 1,000
UNCORR. LIVE TIME: 3600.CORRECTED LIVE TIME: 3000.
PK IT ENERGY AREA BE.GNL FWHM CHANNEL LEFT FW CTS/SEC %ERR
1 244 .57 62. 315. 14.67 489.44 472 36 1.72E-02 §6.2
- Y. - 365.15 30. 63. o 72 720,00 722 12 B.4SE~-03 40.4 'A1>f
3 ) 8427.71 63, 73. 1.86 854.82 847 14 1.74E-02 32.2 ")
4 600, 53 8. 15. 2.20 1199.63 1192 33 2.31E-02 18.3
S 604, 66 193. 20, | 2417 1207.85 1192 33 §5.37E-02 9.5
=] 661.55 * L131. 26, 1.39 1321.36 1314 1S 3J.64E-02 11.%
7 795.55 54 . 30. 1.42 15688.70 1583 12 2.61E-02 14.9




1114.3%

1172.4C

1331.&68

CCRRECT

13 9.69E-03 I3.
. TE~02

10 &.44E-0C2

1&

04 b



-

NUCLIDE

IDENTIFICATION BYSTEM

@ NUCLIDE LINE @ACTIVITY REFPORT

L

ELAFPEED LIVE TIME:

FISSION GRE

ENERGY
196.32
834,83
1 929.77
2155, 84

L392.11

NUCLIDE SBHR
B8 G

ACTIVATIUN FPRODUCT
NUCL IDE
Mh-54
co-58
CO-60

SEHR
AF
AF
i

ENERGY

834.8%

810.76
117X.,.35%

(332,49

NI=-&S e 268, 27
218,04
1481 . 34
IN~&' WF 1133 S

MaL i

SLHR
HFF

NUCL IDE
=141

ENERG
«84.,.30
364,48
636.97
- E’Q

B

PRODUCT

ENERG v
140,51
1L e 008
e 43
739,38

776,00

-
4
r

T
=
F
4

176.33
427 .89
/463,358
600, 56
639, 90
063, 23
569,32
604,70
793.88
801.%3
b&b61.65

C3-1%4 FF

Cs-137

P

Fis31I0N PRODUCT

3600,

AREA
59,
50,

287.
2T

et .

0.

s
s4ivt

P 2

20 .

193,
94.
0.
131,

{ND PLC

{(PLL.E-UP

G GND

24,
e
5

)

Br OGN
24 .
17,

B GND
63,
o I
Q.

EE.GND
Q.
6.
D
0.
0 R

——
/=t

Q.
15,
-_) 2
Q.
Q.
20.
30,
0.

26.

VERSION

“ABN
ob, O0#
13,00
10, 9€

e U T
ot e

Sdh o &0

BN
7%.98%
9. 40

100,00

14,30

e s e

0, 7O

./-I'IBN
e 5
:'1 - 2\.‘*
7 =2
.-

PR AR

NN
50, e
6. 20
b
i2.80%
8., 50
5.8%9
29, 33%
t 0 S0
17.80
11352
g8.38
19.43
G760
85. 40
B.73
85. 12#

DEC 88)

CORRECTED)

EFF
O, QOJE+QD
7. 046E~-01

G, QO0E Q0

C,UBOE+00

-

EF
w84 6E~01
8. 06IE~0O1
S 736801
S 301E~-01
1.5676E4+0C

4. G1IE=O1

Q. OODE O

6.3 E~Q1

WEFF

MO RO
1.67 6E+Q0
Q. O00E+0Q0
0. O0DE+OO

“EFF
. DOOE+QQ
UL QOOE+QO
l.o75E+00
QL. QUOE+GO
Dy OE+ 00
1.451E+00
0. GOOE+QQ
1.065E+00
i, UDUE+00
QL OOOE+OO
Q. 9C JE+QO
1. 086E+00
8.200E-01
0. 000E+Q0
9.718E-01

FAGE 1

JCI/

CRAM
LO000E O
4,.996E-11
LOO0E O
< OO0E O
LOUDE O

&y g
GRAM
LnO96E ~7
G.044E -8
7.3986E ~7
&. 687E =7
G T29E~12
7.887E-12
<OC0E O
1,674E -7

uctr/
aoRAM
« IOCE O
2.849E -8B
LO00E O
LO00E O

uers
GRAMm
LO00E O
LO00E O
1.282E ~6
LO00E O
LO00E O
« OOOE 0
2s 162 ~7
LO00E O
6.456E ~7
LOUOE O
LO00E O
LOO00E O
L THEE -7
1.967E -7
LO00E O
2. 328E ~7

[,

1~-S1GMA
ERROR

. DOOE I

1.152E~-11
LO00E O
LO0CE O
LO00E O

1-816MA
ERROF
2.92BE -8
2. 263E -8B
4.635E -&
4,3578E -3
6. 002E~{ 2
s WR0OE-12
P T O

. B87E =&

1~5 1GMy
ERRUR
SOOOE L
1. 722 -8B
LO000E O
. OOCE O

1-31GMA
ERROR
s OQOE ¥
COOOE O
2 TG0E =7
« QOOE o
< DOOE O
- (_)(_3(,'/E '
&, 7598 ~E
. QO0E
1. 1BOE -~
2O00E O
LOOOE O
CQO0E G
2. 620E
2.937€
LO00E O
2.763E




NUCLIDE

IDENTIFICATION

SYSBTEM

UNENOWN LINE REPORT

ELAFSED LIVE

TIME 23600,

UNIDENTIFIED FEAKS

A | ENERGY
1 O 284,57
- 0 b i °
4 9§ 600,57

LINES NOT MEETING

Fr. NUCLIDE

ENERDY

AREA ErGND

-~ *1(:
P - ™ ]
63, Falta
8=, %

SUMMARY

HLFE

2 NI-&65 wbb. 27 2. 92K
<2 Mo-99 SbG, 4.5 b6, 02H
v BP-125 427.8%9 o s
4 BB~-123 600.56 e i1y
? KR-88 834.87 <.64H

10 NI=-&65

1115.52

2.92M

F M

(ND PC VERSION

(PILE-UP

14.67

1.86

- -

CRITERIA

DECAY
1,713
b, S79E
?.989E
(=]

DEC €8)

CORRECTED)

CHANNEL

489. 44
B54.82

2,20 1199.63

(S

-3
=X

LEFT
472 3J&

G 1
1 K ane -t wt

UuCl/GRaM
?.22%E~12
1.8B2ZE =6
<+ JOGEE =7
b6.456E -7
4.996E-11
. 887E-12

B47 14 1.74



NUCLIIDE TDENTIFICATION SYETEM (NL PC VERSTON DEC 83)
SUMMARY OF NUCLIDE ACTIVITY PAGE 3

TOVAL LINES IN SPECTRUM 12
UNIDENTIF.ED FEMKS it
IDENTIFIED IN SUMHMARY REFPORT S T5. 00O%

HKETIVATION PRODUCT

L—-EI16MA
NUCIL T DE ZBRA HCIFE DECAY U I /GRAM ERRIR %“ERRK
M-~ T4h e 31,70 « 996 1.0%96E =7 L DeSE ~8 25.06
CoO-36 AF 0. 80D . 7E4 “.044E -8 2. 263E B 2o 02
CO~6L v 1925, 006 « 999 O« 687 ~7 4.578E -8 &. 85
IN-&E F 284 . 400 + 799 1.674E -7 G878 =8 3%« 33

HALGGEN FOEEION PROLUCT
1-SIGMA

NUCLLIDE E3HR HL1IFE DECAY Ucl/GRAM ERROR Z“ERR
I-131 HFF S.04L0 867 2.849E -8 1.722E -8 &0.45

NJCL LS EBNF HLIFE QECAHY UC1 7 GRAM ERRCR WERR

9154 4 7w 100 « 798 « 7H0E - 2« O —8 ot
L1 ) o wigs 1575 L. 000 N S | AT A 1,87




MINIMUM DETECTABLE ACTIVITY REFORT

PEAK WIDTH =

NLCLIDE

BE~7
ANIL~S11
h~22
Mi =24
CL-328
Af-41
bofo
8C-46
CR-51
MN=-5&
FE 0%
LO=-57
MNI-&%
CU-ad
IN=-65M
AsS~76
)E-‘
pu

\ _at
(~%1
¥Y=31MD
Y -2

NS D
=20
Q=99

T =99MD
RJd-103
RU=-10%
RU- 106
RH~10%
AG—-110M
CD-109

SN-113
SB-122

.00 FWHM,

BKG

34.
83.
1.

s

1.
4.
i1.

g,
it

A'-?-

w
~Y
D
0.
D

1‘

6.
47 .
27
e -
b Y
§C,

"
s

o~
Joe

I_)Ej_

Sy
4: .
84,

1.

14,
52,
3.
91.
46,
29,

ENERGY

477 . &%
wll.00
1274.,94
1348.53
2167,51
12937.64
1460.81
112051
320. 08
Eid4é.79
1099.22
122.04
1481 .84
1345.90

-y -
e &0

8959.10
wbd . 65
504,30
BE1.3C

L - )
PR

1031.83
Sy 99
2+1.69

1024, 30

158% .99

18356, 014

1a 4,

0 e S e ]
wlwt J o s

;(. e S
IS T -
oA

1)
W alw
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FILENAME ?7777777.WK1
16-Mar

Dilution
ENTER PLANT SPECIFIC DATA

e S A R A L P

FRESH WATER
Flow Rate = 1.6BE+04 g/min
Average Flow During Report Period

W —— .- .

Pathways Adult Teen Child
Water 730 510 510
SportFish 21 16 6.9
Comments:

.

PLANT NAME
INDIVIDUAL MAXIMUM

-

Radioactive Release
WHEN COMPLETED ====> Press ALT E
Flow Rate = 4.00E+Q2 g/min
Flow Time = 2,30E+0@1 hr
Report Period = 1.20E+@1 mth

Transit Times (hrs)
Drinking Water - .01
Fish/Invertebrates = 0.01

. ————— -

- - -

. ———— .- A .-



FILENAME ?7777777.WK1 PLANT NAME Mar-94

16-Mar INDIVIDUAL MAXIMUM 06:59 AM
ENTER RADIOACTIVITY RELEASED FCR EACH RADIONUCLIDE
Nuclide uCi/ml WHEN COMPLETED ===«> Press ALT J
Mn-54 1.10E-07
Co-58 9.04E-08
Co-60 6.69E-07
Zn-65 1.67E-07
I-131 2.85E-08
Ce~134 2.76E-07
Cs-~137 2.33E-07
H-3 3.30E-04

WHEN COMPLETED w=w==> Press ALT J

- ——--—-..-—--m—-———-__------—-——-_--—----_—---—-_—--_-—-—_———--——---—‘-“'"

. e

Food Consumption Products:

1. Potable Water Near Ficld =wwe> Dw - 7.70E+01
2. 8Sport Fish swax> Dgf = 5.00E+00
3. Sport Invert smwm> Dgi = 5.00E+0@
4. Commercial Fish wumu> Dof = 5.00E+G0
5. Commercial Invert wnnwm> Dei = 5.00E+00



FILENAME 7777777?7.WK1 PLANT NAME Mar-94
16-Mar I NDIVIDUAL MAXIMUM 26:59 AM
ADULT TOTAL DOSE RECEIVED PER ORGAN
mrem/ 12.00 mth

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi-L1li

Mn-54 5.29E-05 1.Q1E-05 1.57E-05% 1.62E-04
Co-58 9.25E-07 2.Q7E-06 1.87E-05
Co-60 1.96E-05 4.33E-05 3.69E-04
Zn~-65 4.25E~-24 1.35E-03 6.11E-04 9.05E-04 8.52E-04
I-131 5.37E~-07 7.68E-07 4.4Q0E-Q07 2.52E-04 1.32E-06 2.03E-07
Cs-134 9.02E-03 2.15E-02 1.75E-02 6.94E-03 2.3QE-903 3.75E-04
Cs~137 9.76E-@3 1.33E-@2 8.74E-02 4.53E-03 1.51E-03 2.58E-04
H-3 2.87E-@5 2.87E-05 2.87E-05 2.87E-05 2.87E-05 2.87E-0@5

S A0 N AN A RN N R R W GRS DS S G R S W A S G S S SR G R S SR S WD S e W R e W R S e SR G SR e ae e SR AR S e e e

TOTALS 1.92E-02 3.63E-02 2.70E-02 2.81E-Q4 1.24E-02 3.84E-03 2.Q6E-03
Bone Liver T.Body Thyroid Kidney Lung Gi-L1li




FILENAME ?777277%27.WK1 PLANT NAME Mar-94

16~Mar TNDIVIDUAL MAXIMUM 06:59 AM

TEEN TOTAL DOSE RECEIVED PEF ORGAN
mrem/ 12.00 mth

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi-L1li
Mn-54 5.20E~-05 1.03E-05 1.55E-05 1.07E-04
Co-58 9.16E-07 2.11E-06 1.26E-05
Co-60 1.96E-05 4.41E-05 2.55E-04
Zn-65% 3.85E-04 1.34E-03 6.24E-04 8.56E-04 5.67E-24
I-131 5.69E-Q07 7.97E-07 4.28E-07 2.33E-04 1.37E-06 1.58E-07
Cs~134 9.24E-03 2.18E-02 1.01E-02 6.91E-03 2.64E-03 2.71E-04
Cs-137 1.04E-02 1.39E-02 4.84E-03 4.73E-03 1.84E-03 1.93E-04
H-3 2.08E-05 2.08E-05 2.08BE-Q05 2.Q8E-Q05 2.0Q08E-Q05 2.08E-05
TOTALS 2.01E-02 3.71E-Q2 1.56E-02 2.53E-04 1.25E-02 4.50E-03 1.43E-03

Bone Liver T.Body Gi~L1li

Thyroid Kidney

Lung




FILENAME ?7777777.WK1 PLANT NAME Mar-94

16-Mar INDIVIDUAL MAXIMUM 06:59 AM

CHILD TOTAL DOSE RECEIVED PER ORGAN
mrem/ 12.00 mth -

Nuclide Bone Liver T.Body Thyroid FKidney Lung Gi-L1li
Mn-54 4.10E-05 1.Q9E-05 1.15E-05 3.44E-05
Co-58 7.70E-07 2.36E~-06 4.49E-06
Co-60 1.67E-@5 4.93E-05 9.27E-05
Zn-65 3.96E-024 1.05E-03 6.56E-04 6.65E-04 1.85E-04
I-131 8.37E-07 B8.42E-07 4.79E-07 2.78E-04 1.3BE-06 7.5@E~08
Cs~134 1.12E-02 1.83E-02 3.86E-03 5.67E-03 2.04E-03 9.87E-05
Cs~-137 1.32E-02 1.26E-02 1.86E-03 4.11E-03 1.48E-Q@3 7.89E-05
H-3 3.30E-95 3.30E-05 3.30E-05 3.3Q0E-05 3.30E-05 3.30E-05
TOTALS 2.47E-02 3.21E-02 6.48E-03 3.11E-04 1.05E-02 3.55E-@3 5.27E-04

Bone

Liver

T.Body

Thyroid Kidney

Lung

Gi-L14



FILENAME 777727777.WK1 PLANT NAME Mar-94
16-Mar INDIVIDUAL MAXIMUM 06:59 AM
TOTAL DOSE SUMMARY REPORT
1.20E+01 mth

- - -

Adult Bone 1.92E-02
Adult Liver 3.63E-02
Adult Tot Body 2.7QE-02
Adult Thyroid 2.81E-04
Adult Kidney 1.24E-02

Adult Lung 3.84E-03
Adult Gi-L1li 2.06E-03
Teen Bone 2.01E-02
Teen Liver 3.71E-02
Teen Tot Body 1.56E-02
Teen Thyroid 2.53E-04
Teen Kidney 1.25E-02
Teen Lung 4.50E-03
Teen Gi-L14 1.43E-03
Child Bone 2.47E-02

Child Liver 3.21E~-02
Child Tot Body 6.48E-03
Child Thyroid 3.11E-04
Child Kidney 1.05E-02
Child Lung 3.55E-03
Chilad Gi-L1i 5.27E-04

1.20E+01 mth

Group Organ Total
Teen Liver 3.71E-02
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FERMI 2 CST LIGQUID: DURING /94 DISCHAKGE
SPECTRAL FILE NAME: L942011.R3L
SAMFLE DATE: 16-MAR=-94 O7:05:00
SAMPLE IDENTIFICATION: L942011.R%L
TYPE OF SAMPLE: LIQUID

SAMFLE QUANTITY: S06. 1000

SEAMPLE GEOMETRY: MARSOO9T.EFF
EFFICIENCY FILE NAME: MARSQOII.EFF
EPREERBIEAR BB R ARERERF IR AARRAEER P AERFE AR ERRE A RNRRE P A AT TR R R RE e P W

UNITS: GRAMS

ks
ACAUIRE DATE: 17-MAR-94 1T7:44:10 % FlWHM(133I2) 1, %25
PRESET TIME(LIVE): J600, BEC * SENSITIVITY: <O L YLD
EL AFSED REAL TIME: L0000, BEC = BHAFPE FRRAMETER : 10.0 %
ELAFEED LIVE TIME: Z600., SEC # NBR ITERATIONG: 10,

*
BERPRBREFBREATAREFFRERERFHNR AR ATRAERFRL R EEEFR TRt RH s R B en®

-
DETECTOR: ADC Detector # LIBRARY:N.ICL . LI
CALI® DATE: OQ2-FEB-74 11:04:12 * EMERSY TOLERAONLE 3 - ot A=Y
LEV/CHNL s e e 5 S Ba #* HALF LIFE RaTiO: 8. 20
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VRERRRRT ERBERT RPI R EERRNN 2P Rttt SRR RN LRt s R RSyt ey

ENEREY WINDOW .24 TU 410T.26
Pk. IT ENERGY AREA BGND FWHM CHANMEL LEFT Fw CT5/8EC ZERR >3
3 le. 85 - 12; « O o4, 00 b3 | L £ & 778
é 2 18,25 Jé, &5, . 55% 37.98 21 12 &
- 0 2oe TL 26, 37 Ls D2 4%, &t 47 5 7
4 0 175.8% q1. 50, 1.6406 owd. 43 47 10
%0 351.89Y 13 ST c s 26 703,39 &9% &
& 0 228,30 T Pi. 192 856, 15 347 18
T0 510,36 - 29 TR 2n 101972 13 - de A
8 O 5&8.78 29 e 74 1136.88 113 10O T B8
7 0 &60G4.47 174, 76, 1.74 207.48 4199 1T 4.L4E~-02 14,2
10 - Q. 35,87 . o 1,33 1269.93 126% 135 B.928-03 40,5
11 © &&65.47 %7 17, - 3.29 0 132834 3518 11 2. 70B-0Z 13:8
L0 T98%. 74 101, Soe  1.81 1589.08 13582 17 2.82E-02 16.0
13 0 B810.3%9 30, 18. 128 - 1618,.32 (614 10 1, 3J8c~0d 23.
14 © 834,37 o4, 21 R:.06 1666.18 1661 13 1.7BE-02 23.2
19 0O 1115.43 1. s 1,81 R236.%9) 2FZT0 12 B.&4E-L3 39,7
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PEAK SEARCH COMFPLETED (REV 15.8 - ND PC VERSION DEC 88!
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PK IT ENERGY AREA BHGND FWHM CHANNEL LEFT FW CTS/S5EC %ERR
1 "2« 16.58 49. 12 1.07 »  34.50 31 12 1.37E-02 22.5 »
e 2 18.29 24, 65. 1.59 37.98 31 12 6.60E-03 74.1
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NUCLIDE IDENTIFICATION SYSTEM

NUCLIDE LINE ACTIVITY REPORT
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62.81%

« P0%

23, 76%

ba.81%

100G . OOY%,
L a B8%
AN

UEFF

e« Q2E-CL
3. BEE~02
8.01E~QZL
3. 10E+OL
1.72E+00
1. 45E+00C
1., Z3E+00
1.01E*00D

FAILED
LN
AN
FALn
28 2
DLy
&b
b
HL N

DLY Laand

=9 %
DY .AF 4



&
NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 38)

SUMMARY OF NUCLIDE ACTIVITY PAGE 4
. -

TCTAL LINES IN SPECTRUM 17

UNIDENTIFIED PEAKS e

IDENTIFIED IN SUMMARY REFORT 9 52.94%

ACTIVATION FRODUCT
1-81GMA

NUCLIDE SEMR HLIFE DECAY UCTI/GRAMS ERRDR %ERR
MhN-54 AF w12+ 70D 1.003 1. 2108E ~7 2.827E -8 25:27
Co~-38 AF 70, 80D 1.013 9.284E -8 21935 -8 Pt I b
Co—=&0 AF 1923.00D 1.000 b 704E ~7 4.746E ~8 7.08
IN—=&5 ~F 244 . 40D 1.004 1. D20 =7 6. 002E -8 19.4%

FISSION FRODUCT
=S 1EMA

NUCLIDE SEHR HLIFE DECAY UCTI/GRAMS ERROR “ERR
Cs5=134 P 79%« 10D 1.001 LeSidE 7T DsalbE ~8 14.23
L£8~137 FP . 17Y 1.000 1.74T5E -7 2+ ob9E -8 e
- .
LAl
- -
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MAR-15~1994 16101 FROM DECO FERMIZ DOSIMETRY TO 917065151259 P.01

NVLAD : @

Date: %/{ / k;;: //Wyl
To: /7;:/ € ,,M‘,'ou)&‘f ' / CSJG’VQ Q"ﬂ\ :

Ext:

Company Name: /\) RQQ.
{0y

From; NCKAN

e 2/3 S8 -/35F
Location: F?r‘mi e

No. of Pages (including cover): / é_

commens: leaze 0all me L ith NRG resolis. Twould
Lke @G £ passible. Thenks,

Devon Edison Company

—

Farmi 2 Power Plant
6400 N, Dixle Hwy
Newport, MI 48184

( FAX: (319) uno«D

Vedfication: (313) 6881028

Dosimelry . 100 AIB

_— .



Equivalent t0 62.000.120 AtL P1/1 010394

MAR-15~1994 16:01 FROM DECO FERMI2 DOSIMETRY T0 917095151299
FRE-RELEASE INVOKMATIUN
Release Permit No. 94CST2
MMME‘:
——

Water Decant Moaitor reading from Recorder D11-R806 on
Punel H11-P8420540 in Maiz Control Room:

—
Clroulating Water Decant (CWL) line % tlow from Control Room Recorder N71-R802:
6.0 %

Flow in galloss per minute = % flow x 30,000 gpm maximum flow x 0.0

= 1.68E+04 gpm
Maximum tank ducharge flow rae: 4.00E +02 gpm
(normaily 50 gpm for Waste Sample Taak discharge)
Tank Volume to be released: 332 gl
(trom 23.718.05, Att 1, Page | for Waste ank)

Tank Volume (o be released io ml: Vol in gal x 3785 = 2.02E+09 mi
mamwmmmm);
Multiplication Factor = 1.67E Ti

CWD flowrate x §
! m - ‘o 20” ﬂ
Discharge Moaitor Seasitivity:
1.60E + 07 /(35«)

Performed by: M&N‘j%
Signature

Reviewd by #Am W3-S9\

/

) Sighsture / Dete
Reviswed by: j’f 3-15-4¢ (CSToaly) [ ] NA
e %.... 7 Date

NOLQ ’(’Ns WAS ‘Pﬁe Qw;\ SﬂmP\Q S S

R
DTC: vssuxv File: 1202

P.02

.




MAR-15-1994 16:0c FPOM  DECO FERMIZ "OSIMETRY TO

CALCULZ (1UN OF MPC FRACTION

Release Permut No. $eCST2

Type of Sample: CST

OB XS v Rt s Ry R gt e
Ry LRt o h T AR G ) 5 > i EIEE. : fm .
S 1684 S.4TE4
Co-58 1.26E07 6.305-04

Co-60 §.11E-07 2.70E402
Cs-134 2. 13647 3.03E 02

Cs-137 2.27B907 2.27E
Sh-126 3 88E-07 1.2C-03

ey

{

2.
3

4
5.
3

7.
8.
S.
10,
il
12
13.
14
1

16.
17.
18,
19.
20.
4 §
2.
3.
24,
25.
26,
27
28
22
30.
31.
32.
33
4.
29.

P Mol Los uelml T L S UWGE ssa

-y | : : - ’ * s e i e

Reviewed by: /3/ 2 ) | NA

‘ 3 ol

‘Equivalent to 62.000.120 AtQ P1/1 010394 DCT: VSSURV File: 1207




MAP-15~1994 16:82 FROM DECO FERMIZ DOSIMETRY T0 917985151259 F.94
CIRCULATING WATER DECANT MONITOR SETPOINT COMPARISON
Release Permit No,  94CST2
1. Estimated Chcutating Water Decant Monftor atanm (tigh high,
salpoint based on nuchide mix of balch to be released =
{Cr-81 cunc (all 2) 2 0.098 x 2.7TE+8) » (Total conc except Cr-51 x 2.7E+8) Crc Water
+ Decant Monltor =
MPCF (All 2) x 2 reading (At 1)
( <  uCloc x 0088 x 2.70E+08) + (  1.99E-0E uCUmi x 2.70E+08 )
i * 180 cpm

825E-02 x 2
= 3.43E+03 opm

2. instalied Circulating Water Decant Monitor atarm (high high) setpoint
- 1700 cpm

3. Selpoint change required? YES X NO

: NA

A NG B et e L B e e I R e ]



MAR~15-1994 16:@83 FROM DECO FERMIZ DOSIMETRY TO | . 91708915125¢ P.OS

CALCULATION OF DISCHARGE MONITOR RELEASE RATE AND SETPOINT -
CIRCULATING WATER NOT CONTAMINATED

Release Permit No.  $4CST2 BF = 0.1
HIMPCF = 013
H3F = 0.99
1. Maximum CWO flow rate (At 1) X 0.5 168E+04 gpm x 05
Allowable = = = 3.80E+04 gpm
R?“ (MPCF(ALL2) x (1 + BF)) + M3MPCF]  [( 8.25E-02 X (1+0.1)) + 1.3€-1)

2. Determination of "Estimated release rate” (for use in Part 3 and 4 below):
a) f maximum aliowable release rate bummnaequalbmuhnumnbmtarkd&schame
mn)b.nmmmoqmnm:ummmmmaowuumm1.
4).

b)nmnmlbbnbmnbnmmanmhumrebmunkdmeﬂowm.
cotimated release rate equals maximum aliowable releass rate.

Estimated releasc rale x [MPCF x (1 + BF) + H3MMCF)

3. Total MPC fraction =

at discharge point CWD flow rate
400E+02 gpm x | B.25€-02 x (1« 0.1) « 1351 ]
z = 5.20E-03
1.88E+04 gpm
Monitor
Total cone Sensitivity CWD fiow rate Discharge
4. Discharge (At2) x (At 1) X (Mt1Pan3) x H3F Monitor

Monitor Setpoint = +  Backgreund

MPCF Estimated release raie Reading

(At2) «x (Att4 Part?) x (148F) (Aft 1 Parti)

com
199E-06 uCicc  x 1.60E+07 fuCloo) Y. 1.88E+04 gpm x 089
= * 120 cpm
8.25E-02 X 400E+02 gpm  x (1+0.9)

Performed b o S-L-7%
Heviewed by Date '5—/5’7"!’
Reviewed by Dete 7 -15 4| (CSTonly) [ ] NA

mbﬁ.ooo.uzo A4 P 010394 DCT: VSSURV Fue: 1202

R e RN N v | G S SRR A
O NI R S S e o O SR kAR <.

>

Rt



| RS RETRAY S T S URBOMSIITRGIRERR WA e e

i a

-

W e SRR A ) o

PRE-RELEASE LIOUSD EFFLUENT DOSE CALCULATION

Ralsase Permt ¢ 94CET2
Aufiptcation factor 1.08F 01

-u-'

sueds

= dluv-u
A e

u‘

'.:“ 13 ‘m‘:p-_, PR i
L) "m .,.sho,;,.,m.

TSt '.m

Co-80 e 1ED? 2685502 2.
On- 13 27307 2905405 QREOY TOOEOS 206E402 S80E+0S 1.8 .02 230E+0X OCSEQ3 7.62E004 22043 1MEO4 IMEDM
Cs-137 227EQT 3RE.05 CWEDD S22605 120602 342605 8203 177E«0¢ ANEQT SO00FE«04 142543 101E+04 24%.4
Sh12s 3BPEQ7 140E«0! STSEOT (S6EOY BAIEMD IIZE00 I1MEDT 14202 SBEN0 LOBEY)T  AMMEAT 1MEN2 6306
l ‘x,‘ r 3 iyieriaiBivany vx‘.: —%i 3 [ & Rt £ ’:':;JJ 4 14 3 !& - = =
% orgendose (witem) | 1. /8502 [V = 73 58460 1.006 O %{0 o !%-651
bete omon Hovs (rilem; 9 9L 04 3.79C 04 1.00€ 84 1.086 04 2.00€ 04 3 43E-04
otal ogan doss (M 1.886 02 1956 @2 1 00F 2 1LNE02  3seEq 1803
Curmalativa 0 1333":“7" R L D L T IR L R S T o | TR L B MR R R SR SR T ]
< Srgen dose (mflem) G 03 nee T TR 583 84 SEEHY (e EREH
[ mm‘ 6.0% 04 2 88€ 04 1.71E04 1.02€ 04 102604 1 O4E 04 244604
Totai o 9.65€ 03 1.76E €2 1.34E 02 8.85E 04 i 700 m& 2 08E (3 T
. Aetive. T T__,;‘,w.‘. R AP S ISR ‘iWW T et dowe Ra organ B mRemlr - P p
-p o e 369 02 3 S8 o4 166 02 $59E 00 BT
- mmmm 1.60E-03 84804 30504 212604 2104 4 54E (¢ S8 04
ctal @ 2.85-02 SIEQR 30E02 T.95€ 04 L S 25X 0)
PO Vour o3t it o release S T 44 Ft R R UL
§ ongen ST ) (5208 i3X s&ﬂ SeE 0 s - esEsi
beta oma dose eriRers) 8 06 0¢ 2 88E 14 1704 102604 1.076 04 1 B4E L4 24€ 04
ami doss (miam B 65E03 1.76E 42 1ME02  88SE0M 5.7¢E 03 2,086 3 & 76E 04
S S ey RS R e
Pure heta orgen doss (mRen 1.606-03 6.46E (4 .05 04 212644 217604 4§ S4E 24 58704
Total oman dose fmiam) 2802 _SMEL  amE® TOSELL [, 1.66E-02 SOEELY 0 25%E03

A

21~

=

re6 T~

PR:97

AHLSOT Zlkd3d 0030 WOAHS



MAR-15-1934 16:05 FROM DECO FERMIZ DCSIMETRY e 917885151258 P.@7

QOO’QG}if."“*’.'ﬁ’i'*.‘Q&Qi#OG{&C”GGQQ&QQG‘}!!O'QOftt.ilif”.&ﬁi*'.*i#**i’

DETROIT EDISON FERMI-2 POWER FLANT iS-MAR-1994 @8:57:15.43

OOIIIIIl!.QIQ’90""""'.’**9’*’..‘*"0’.*#**‘..0&&&#"9‘*'}"f’.'&‘i*”‘tl*

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REFCRT

Sampie ID Number: CST31594-

Aquistion Time: 15-MAR-1994 MAR:1=23:48. 8B4

Storage file: CST31594-l.cnf

REMARKS

PERF ORMED—BYa
N

;ELL;sxéL4u¢=:i~ =
SIGNETURE

> - o i ) AN (MW ) o VIR o
8 MR S
B e S e



MAR-15-1594 16:06 FROM DECO FERMIZ DOSIMETRY TO 917685151258 P.08

Fage : 2
Cesple ID : C873159%4~—1 HoQuisition date 1 1S-MAR-1994 Q8383148

aoooa*ﬁtﬁccoouufo'oe-oaaﬂrt.ooqa§§¢idocdiuiiiéooﬁuﬁl'bﬁtcii*ii!000¢§f§¥l00iub

Fersi ¢ nadiation Frotection Gawma Specrtroscopy Report

HRRR R BT CAARR R BR SRR AR N RO bdNn Saaple Farameters b R R S L R T T TR g
Sample ID Number: CST21994-1

Saeple collection start date: 1S-MAR~1994 @7:4642:100. ¢

Saample collection end date t 15-MAR~1994 @7:640;:00. A

Type of sampie : Liter Marinell

Sample quantity : 1.Q@Z10E+@3 GM

Samole peometry ;1 MILL Uperators BPRE

LA RS B R E 2 R L L Aoquisition Paraneters FERF A RP A AR R AP E SRR R R A I N R u"

Detector number Y DETS Acquire date : 15-MAR-1994 BE:23; 48, 84
Freset live time : @ Qa:33:120. @@ Elapsed live time : @ 00:33:20. 20
Elapsed real time : @ QR:33:20. 43 Fercent dead tise : Q.00 %

BERRER AN SRR B RN R RRRARE N Calibration Parassters R L R v

Detector nusber 1 DETY Yearly cal date : 2-MAR-1994 13147145, 33
Kev/channel i 4.99%5185F-m1 Zero offset: S.38667E-Q1
Daily cal date : 15-MAR-1994 Q8:28:18, 41

HEREEEAR I RE R R AP RERNE R’ N Peak Search Farameters LA S S S L T2 R T R LR R v
Start channe) 1o End charnel : 429¢
Height sensitivity 1 5. Q0000 Ehape sensitivity : 10. 00000

-

Maximum nusber of iteratiors to resolve multiplets : 3

KEBVSBsuss b nunuonenns Nuclide Identificatiuin Parameters FARREEERRPRRRNEWN e

Energy tolerance : 1, z%200 Half-life ratic : 12,Q00000
Bbundance limit ¢ 75. Qa2 Library 1 dacmaster.nlp
Efficiency file : EFFD1_w111 Efficiencies at : Feak energy

e e WK KK X lQQQ.QQQ’#'.QQ'IQ’Q.Q.Q*&Qf”...f’*"”'*fﬁ**""Giﬁ“f.”

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cte/Bec %Err £it
i @ 427. 84 81 36 1.6 854,75 849 14 4.Q3E-02 20.1

e o 604, 99 isY 48 1.78 1208.31 1203 13 6.94E-02 16. @

3 @ 661.47 23 €8 1.73 1382.18 1313 19 4.65E-Q2 17.z

4 @ 795. 91 79 19 1.72 1591.08 1%86 14 3.94E-02 17.7

S @ 810, 14 49 27 R.24 1619.49 1608 19 2.45E-08 34.0@

& @ 825. vl 6 E@ 1,79 1669.24 1661 16 3.11E-02 22. 4

7 @ 1172.8% 239 9 3.05 2245.05 2337 1S 1.19E-@1 6.6

68 @ 133z, .2 204 9 2.06 2663.83 2e55 e 1.R2E-Q1 7.4




MAR-15-1994 16:07 FROM DECO FERMI2 DOSIMETRY TO _ 8917885151259 P.09

R R 2 'QiOQ".Q*’.O.G..{Q..QQ‘&Qli’i“’iiﬁCGQlf#IOQGGQQ! .Qﬁﬁi."‘"’ilﬂﬁi.iﬁ‘liii.if

- Deiroit Edison Fermi ¢ Meak Report, Generated 15-MAR-1994 0B:57:21.08 -
.GQQQUQQQQQG&l.i...oh&ldutbtbii060*!*l!liwi*fli&..oi&b*&o#‘iﬁ!OOOQiiht.oou&oi&cf

¥ Semple 1D 1 CETI1994-) PILr »
* Decay Time = @ QR:143:148. 84 Depos:tion Time = r*Lnov-fssa-w@xaa:ao.e«

Post-NID Feak Search Report

It Energy Area Bkgnd FWHM Crannel Left Pw %Err Fi% Nuclides
@2 427. 84 81 36 1.60 8%4.75 649 14 0.1 S8 128

B 604,59 139 48 1.78 1208.31 1203 13 16.@ CS=-134
Qe 661.47 23 &8 1.72 1382.18 1313 19 17.2 C8-137

© /95,91 7% 19 1.70 1591.02 1586 14 17.7 CS=124

@ 610. 14 49 27 2.24 1619.49 1628 19 34.0 €Co-s8

@ 83%.e1 e €0 1.79 1669.24 1661 16 £2.4 MN-54

@ 1172.85 239 9 3.05 2345.@5 2337 15 6.6 CO~¢2

@ i33e,21 204 9 2.06 2663.82 2655 16 7.4 CO-52

B - R R T SE R e n———————
IR e LG A S I TN 6 IR AR e, v A ST I -y . "
-



MAR-1S-1994 1€:@9 FROM DECO FERMI2 DOSIMETRY T0 917085151259 P.10

Summary of Nuclide Activity Fage : &
Sample ID : CST31394~1 Aoquisition date : 15-MAR-1994 RB:23:48
Total nusber of lines in spe:trum 8

Nusber of unidentified lines Q2

Nusber of lines tentatively identified oy NID ) 19@. 2%

Nuclide Type t activation

Uncorrected Decay Corr Decay Corr I-Sigma

Nuelide Hlife Decay uCi/GMm uCi/sGM 1=8i1gqma Error Y%Error Flags
IN=-S4 312, 7¢D 1.000 1,645 E-Q7 1.641E-@7 Q. 36BE~-@7 2. 42
co-%8 70, 800 1,000 1,:264E-Q7 1. 264E~Q7 Q. 430E~-Q7 34,05
C0~60 S. &%y 1.000 B8.11QE~27 & L1QE~Q7 @, QEE~7 7.42 R
C8~134 2.06Y 1.000 2. 7&9E~a7 2. 729E-@7 Q. 436E-Q7 15.99

Total Activity : 1, 374E-26 L. 374E-25

Nueclide Type t fission

Uncorrected Decay Cornr Decay Corr i-8igma
Nuclide Hlife Decay uCiszgm uCi/7GM 1-Sigma Error %Error Flags
Ce-127 24,17V 1.00Q@ 2.g7eE-a7 E.27QE-Q7 . 39:€ 27 7. 58
Tetal Activity : C.07@C @7 Z.074C @7
Grand Total Activity 3 1.6Q1E-06 L.601E-B6
Flags: "K" = Heyline not found "M" = Manually accepted
"B = Manually egited "H" = Nuclide specitic abn. limit

Sh-125" 28PE-7

Vbl = 1IE-6




MAR-15-1994 16:10 FROM DECO FEPMI2 DOSIMETRY TO 917085151288 P.11

Jnidentified Ensrgy Lines Fage : 3
Bample ID : CBYZI8594~1 Acquisition date : 15-MAR-1994 Q8:22:148

It Energy Hrea Bkgnd FWHM Channel Left Pw Cte/Sec %Err *EFf Flags
@ 4&7. 84 &1 36 1.6@ 854,78 B49 14 4.@Q3E-0Z 2@.1 S.S7E-@1 T

Flags: “T" = Tentatively associated

B e e T . )




Me~15-1994 16111 FROM DECO FERMI2 IOSIMETRY » 917085151259 P.i2

Rejected Report Hage : “
wanple U : CH1351994~1 Rcquisition date 3 15-MAR-1994 Q8:23:48
Half-Life 1-Sigma

Nuclide Half~life Rati1o Eneroy *Abund Activity %Error Rejected by
BR-84 31.8eM 1.9¢ 604, 8@ 1.82 S.410E-2S 15.99 Abun.

726,50 1.21 ~-~ Not found =---

8ec. ze ©.13 ==~ Not found ===~

881.50« 42,00 -~~~ Not found ~~-

1015, 9@ £.28 ~-- Not found --=

1213. 30 2.68 ~~-= Not found —--
1463, 82 2.00 ~-= Not found ---
1741, 20 1.68% === Not found =
1877. 5@ 1.14 =+~ Not found ---
1897.3@ 14.90 -~~~ Not found —-—-—

2@&9. 60 .12 --~- Not found ---
% Abundances Faund = P |
KR-88 2. R4 Q. 3% 165. 98 2.1Q =~~~ Not found --= fbun.

156. 32+« 26,0@ --- Not found —--
362.23 .88 -~~~ Not found --—-
634.83 13.00 1.613E-Q6 PRE.42

98E.78 1.31 -=- Not found

1141. 33 i.28 --- Not found ===
1179. 51 i.00 Not found --—-
125,67 i.12 === Not found ===
1309, 5@ 1,48 —~= Not luuynd ===
1518, 39 2.15 ~== Not found ---
10€69.77 10.98 --- Not found ===

2029. 84 4.53 ==+~ Not found ---
303:. 4‘ 3. T4 === Not fOLnd Bt g
% Abundances Found = 18,09

SA-129 2.77Y .00 Vi76.33 6.89 --- Not found =-- Abun.
S84, 44 1.9 ~=- Not found ===
427.89% 29.33 3.877E-07 20.1%
V463,38 1@.35 --- Not found ——-
V60R.56 17.80 ~-- Not faund —--
Vo6, 64 .02 ~=— Not found —---~-

V635.9¢ 11.32 --- Not found —--
671,41 1.81 -—- Not found ---
% RAbundances Found = 34.91
AC-ge8 €. 13Y @. 00 129. @8 2.80 ~-~ Not found =--- Qbun.
@9, &8 4.49 --- Not Ffound ---
£70.23 3.6@ —~- Not foung —--
327. 64 3.80 --- Not found —--

338.38% 11,48 -~ Not found ===
429, 51 €.13 === Not found ===
463, Q@ 4,42 ~== Not found =-—-
794, 70 4. 6@ 4,312E-06 17.74
911.07 27.70 -~~~ Not found —--—
964, 60 S5.2@ -~~ Not found =--—
969.11 16.60 ~-- Nat found ——-
1568. ¢@ 3.50 --- Not found —=-=-
% Abundances Found = S. 14

AR R, B IR e e W
. A A AT . AT SIS T L T PN s o s NI NI T

- m—— - ———— -



MAR-15-1994 16:12 FROM

Rojcetnd Repcrt (continued)
Saeple ID : CST31%94~1

L .

“lag: "#" =« Keyline

LR e e AT RSB < e i .
A S e N1 ¥ gt A+ —————— S —— .

DECD FERMIZ DOSIMETRY T0

Acquisition date

917885151259

15-MAR~-199

P.43

Fage 3
& QB:23:4




MRR-15-1994 16:12 FROM [ECO FERMIZ DOSIMETRY TO 917085151259 FP.14

.
._.‘;QGQGllﬂlI»‘i’I‘IIl&'i'D'I'l"f.’i"..”il**l*ik*****ltﬁ'bﬁitl&lh‘lCG&i*&.i‘l**ii’fl&

" Detroit Ediscen Ferwi & MDA Report, Generated 15-MAR~1994 @5:19:34. 48 B
.ﬂ' *'QQG'O.QO..OO.6&00’0***.‘“‘0&*!"** LR R B 2 R L R L L L R RAAR P EF IR ERF IR A B AR
* Bample ID : CST31594~1 Fage of *

.......Qﬁiﬁﬁiiilillﬁlﬂlli.*"! bR e e e I URREERARRER D A"

Minisus Detectable Activity Report

Bekgnd Energy MDA

Nuclide Sum (keV) (uCi/GM)
BE-7 19. 477.59 3. 435CE-Q7
F-18 g8. S11. @@ 4, 765 1E-28
NA-22 Q. 1874, 54 1. Q321E-08
NA-Z4 g. 1368, 53 3. 9023E-28
MG-27 iz, 1Q14. 44 1.3915€-03
CL~38 2. 1647, 47 4. 1E6IE-Q7
K=4Q 8. 1460, 81 5. 2B64E-Q7
AR-4 1 3 1293, 64 €. 2703E~-28
B8C-46 16, 889. 25 $5.9751E-@8
CR-%1 3%, 320. 08 3. 4549E~Q27
CO-56 s 1238. 25 7.2719€-08
MN -6 e 1810, 6% 1. 8319€-@7
NI-56 32. 188. 38 1.9543E-28
Co-%7 3. 122, 06 . 3060C @0
FE~-59 18. 1999, 22 1. 2272E~-07
CU~64 A 1348, %@ 1,4720E-0%
NI-6S Q. 1481, 84 6. 6@84E~-Q8
IN 8~ 37. 1110, 58 2. 0677E-Q7
IN~69M &8. 438.63 4, 338QE~@8
SE-78 3. i36. 20 3. 1796E~-08
AS~76 1. 559. 10 9. 8Q30E-Q8
BR-8& i7. 776. 49 t.6137E~-08

‘ BR-83 18. 8929.64 3. 9246E-06
BR-84 19. H81. S50 5. 6519E-07
BR-8% Q. 8Q¢&. 41 Half-Life too short
KR-8% & 913.99 9. I7S2E-06
KR-85M 38, 151,18 2. 96Z1E-Q8
8R-85 ae. 513.9% 4. Q6EBE~R8
RB~86 18. 1276.63 8. 4S83E-07
KK=-87 30. 492. 58 1. 3Q69E-Q7
SR-87M 3. 384, 40 5. 7E44E-@8
KR~-88 37, 196. 32 1. 1296E~07
RE-88 ) §5 1382. 39 3. 8478E~-Q5
Y~88 Q. 1836. 021 1. 4243E~-08
KR-89 Q. 220.90 Half-l.ife too short
RB-89 9. 1031. 88 1. 2458E-06
KR=9Q Q. 1118.69 Half-Life too short
RB~8@ Q. 831.69 Half-Life too short
RB-90M e. 824.23 Half-Life too shart
Y-9@aM 38. 202, 51 3. Q87 3E-28
BR-9 | 16. 1824, 30 2. 2424E~07
Y=91 3. 1204. 99 1.29%1€E~-25
Y-91M 1s. 555. 60 9. N159F -8
BR-9¢ . 1383. 94 4. S43I3E~Q8
Y=92 7. 934. 46 8. 8933E~07
BR-93 22. 590, &8 1. 46S7E~-05
Y-93 36, 266. 90 b. 4752807

RS R A el e L A AR RN s S
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Minisum Detectable Activity Report (continued)
Regquaisaition date

MAR-15~1934

16114

Samwple ID : CSTR1594-1

Nueclide

NR-G &
MB-9%
NB -9 %M
IR-9%
NB-97
ZR-97
MO~ 94"
TC=99M
TC-1@1
RU~-103
TC~104
RH~-10%
RU- 105
RU~106
CD-109
AG-112M
SN-113
SN~117M
Sb~122
8@-124
SB~129
TE~125M
TE~-127
TE~127M
XE~-127
TE~18%9
TE~129Mm
XE~129M
I1-130
BA-131
1-131
TE~131
TE-131iM
XE-131im
I-132
TE-132
BA-~133
RA-133Mm
I1-133
TE=133m
XE~133
XE~133M
1-134
TE~1 34
BA~-135M
T-13%
XE~135%
XE«13%m
C6-136
I1-136
XE~-137

R AR P AR SRR ST 0 e e AT T RN R T I AN A A TN TR BRI

Bekgnad

Sus

1
17,
41,
i@.
16.
i17.

8.
a7,

23.

37

2.
5 I

10.

1Q.

By

Ie.

3&.

SE.

38‘
13@.

90.

42,

lal

a7,

42,

35,

la.

37.

19.

31.

41.

38.

18.

45,

12.

4Q.

38.

3.

18,

‘

£9.
37.
21
42.
37.

2.
31.
&1,
14,

o.

Q.

FROM DECO FERMI2 DOSIMETRY

Energy
(keV)

T0Z.63
765.79
~RA. AY
756. 72
657.90
743, 36
739. %38
142, 52
32e.81
497,28
257.99
318. 92
784.5@
62l1. 84

88, @3
937.48
3%1.69
158. 56
963,93
bAz. 71
427.89
L@a5. 28
417.90

§7.60
20z, 84
439.60Q
695. 88
196. 56
S936.09
123, 8@
364. 48
149,72
773.67
163,93
667.69
PPR. 1A
32e. 84
276. 29
SE9.87
912. 58

81.00
&33.z2
884. 0%
210. 47
268. 24
126Q. 41
249,79
S26. Y%
818.5@
i313. @0
455, 49

T0

MDA
(uC1/0GM)

3. 374%E-0@8
5. 3018E-028
1. 133@F -7
7. 3725E-08
7. 957RE~-RA
S. 469BE-28
2.8761E~-27
2. S581E~-08
€. 0iS9E-07
3.9781E-@8
3. 1262E-Q7
1. 6464E-07
9.635%9€E-08
3. 4183E~-@7
6. EESRE-@7
1. 948%E~@7
J. 80 IVE-Q8
. EITE-08
7. SOLQE~Q8
1. 8876E-07
2. 2003k-0/
8. 3931E-06
3. 3793E-0¢6
2. 3631E-025
3. 6ST74E-08
1. 1062E-Q6
4. B42SE-Q7
4. 1934E-Q8
6. 621@E~-Q28
4.9536E-28
1. 4723E-07
1. 1516E-06
S. 3359E-08
3. 1Q14F~08
1. 8234E~@7
1.5787~07
4, 6Q83E~-286
1.6711E~@7
7. 7981E-028
E2.6113E~-Q07
c. 2S12E~07?
3. 17S1E-07
1. 8746E~27
1. 36A9E-Q7
3. 1231E-08
€. 9874C @7
S. 2740E-Q8

S17085151259

llelf-Life too wmiiuri
Half-Life too short

P.1%

Fage
15-MAR-1994 Q8:

H &
gii148



p MAR-15-1994 16:15 FROM DECO FERMI2 DOSIMETRY ™ . 917085151258 P.16

Minisum Detectable Activity Report (continued) Page :

93
Sample ID : COST315%4-1 Acguisition date @ 1S5-MAR-1994 Q8:23:48
Bokgnd Energy MDA
Nuclide Sus (kel) (uCi1/7GM)
C8~-138 2. 1435, 8¢ 1.9703E~07
XE~126 33. 2%8, 31 1, S@70E -@5
BA~-139 S. 1420, S0 3. 2466E~-VS
CE~139 26. 165. 85 2.2218E-08
C6~-139 3. 1283, 23 4, 2496E-05
BA-14¢ e3. S537. 32 1. 7289E~-@7
LA-140 £ 1596. 49 4,S5931E~028
BA-141 33. 190. 22 4. QZ44E-Q7
CE-141 36. 145, 44 4. 2%28E-08
LA~i44 3. 1354. 5¢ 1. 9735E-@6
RA~1a4g ] P £95.12 &.0611E-06
LA-142 17. 641.17 1. 8943E-07
CE-143 8. 293,26 6. 6927E-28
CE~144” 3s. 133.54 1. 8378E-27
PR-144 . 1189.18 1. A234E-Q4
MD~147 ee. 91.10 7. 4169E-28
FM~148M 16. 585Q.C7 3. 9041 @0
EU~-152 £Q. 344,27 1. 0251E~-Q7
EU- 184 - IR 1004. 76 2. 8957E-@7
EU-156 14, b4b. &9 S.6816E~Q7
HF 181 e, 4$8E. 03 4. BLH4QE~QE
TA~182 y 1221, 42 2. 0281E~-@7
W=187 i11. 6683.81 le 393IE-R7
RE-188 44, 158. 03 1. SES1E~-Q7
HE~203 33. 279.19 S 7200E -
BI-2@7 32, 569.67 S.4367E-28
TL-con " S83.14 Half-Life too short
Pa-212 46. 238.63 7. 1546E-28
BI-214 e8. 609, 31 8.8643E-27
PB-214 42 . 351.92 4, 8753E-Q7
RA-224 44, 242,98 7.877€E-07
RA-226 47. 186,21 7. 5167E-Q7
AC-228 e6. 338. 32 2.6516E~Q27
TH~-228 26. 84,37 2. Q7Q6E-R6
PA-234 35, 131.80 1.@912E-@7
TH-234 49, 63.29 1.9097E-06
U-233 41, 143,76 2. Q224E-Q7
NP-239 8. 106,13 8. 4QR8E-R8
AM=-24 1 Shs 9. 54 2. 172¢E-@7
TOTAL P. 16

R A s A o ORI . R v AR NS L ol A TR Wy eras s AR« BRI A %



B T L L R L R R kR O o T o o o
oo BRA R TRN T T" 16~MAR~94 O7:40: 42 FHERRERREREREN KRR

B e o o
DLANK DEMIN WATER S00ML MARINELLI TO DETERMINE MDA'S
FILE NAME: BKGEY410.LAKE

15-MAR-=F94 17: 00500
BEG7410 . LGB

SPECTRAL
SAMPLE DATE:
SAMPLE IDENTIFICATION:
TYPE OF SAMPLE: WATER
SAMPLE OUANTITY: S00 , 0060

SAMPLE GEOMETRY: MARSOO

EFFICIENCY FILE NeME: MARSOOST.EFF
HENBEARYERBEREBRAERTER RN IR EREREREFRFRRAE SO R P AR TR LR T RN WP

T BRAM

UNZ

E 3
ACBUIRE DATE: 185-MAR~F4 17:14:72 # FuHM (1332 1. 979
FRESET TIME(LIVE: 600, BEC +* BFNSITIVITY: LS
ELAFSED RZAL. TIME: T600., SEC * SHAFE FOARAMETER 3 10.0
ELAFSED LIVE TIME: 2600, SEC * NBR ITERATIONS: 10,

*®

REARL U RSP FARAERENEP R EF R AL ET PN RN H A AR R AR R e R s s ks

-
DETECTOR: ADC Detector * LiBRARYYsnNJTL L TE
LAIR DATE: QL-FEB~-24 11304512 ¥ ZHESRCY TOLERGNLCE: i KEV
KEV /CHHL 40 1 & e ¥ HAlF IFE RATIL: & 20
(FEFSLU T - r RS0z LV * palCE LiFiITs Tl A
>
e i R R o L e  E T E R e
EHERCY WINDOW vt 10 4105.26
K IT ENERGY ArEA EEISND FiiHM  CHANNEL LEFT FN CTS/SELC %LERE
1 V238,86 e . ! OB 474 i i 1AE=~08 6.
- Q- 571,14 5 o « O o T &Y S 2uelE=Ud 3
FEAE SEARCH CUMPLE ) {2 S ND L ERS . DE SE )
FULSE-PILE-UF CORRELTED DAVA. CORFECTION = P
UNCORR. LIVE TiMEg o0« CORYEC TED LIVE TIME: 2600,
gl SR W EnNERGY ~REEA sk G Falb (TR LEF Fw CTa/8EC KERS
1 4 226, B8 40 . B2 g 478, 0d 7 4 11 1.11E-02 26.8
- SR wz7i.14 P " 1.0% "41.9& 74 o’ S1E 4.1
FPILE-UF CORRECTION COMAPLETED
. -
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LY

MUCLIDE IDENTIFICATION SYSTEM
UNEMOWN LINE REFORT

ELAFSED LIVE TIME 2600,
UNIDENTIFIED FEAKS

P 17 ENEREY Ak B GnD

i Q 238.88 49Q. 22
< 0 371.14 &P d.

(ND FC

F Wb

LIiNES NOT MEETING 3UMMARY CRITZR 1A

Fi. mCL LDE ENERL HLFE

b TH-3232 e, 03 100E+10%

VERSTUN

o

JERECTED)

U | ol IE‘L

el
» S

a



MNUGCLT OE TOENTIFICATION SYSTEM ND JERSTON DEC 88)
SUNMERY OF NUCLIDE ACTIVITY

Fetal LIES 1) SFEL
UNILDENTIFIED PEAL
IRDENTIF JE] I SUHFIMERY

REFOFT



MINItUM DETECTABLE

FEAK WIDTH =

NUCL IDE

BHE~7
MMIL-SG11
MNA=-22
NA-24

Gl =58
=41
=G0
SL-46
ChR+~51
MhN-=54
NS
FE-~S9
Cl=57
CO-38
CO~-&60
NT—=&£5
Cib& 4
265
id=&PM

8- 94
NE~-93
NE~5 7L
[ [ B
MO~
To~99MD
RU~103
RU=-108
RU-106&6
RH-109

-

kG

{3 &=
.

-r

et @

\

i1.
16.

e O

ACTIVITY

FlFM.

el 8
154.83
84é.7%
109% .52
bl 0
Elir. 76

1481 .64
134% ., 90

B30. 6
a7 o
&HO% 5 €
boi b T VS A
g =
91539
il 18
A2« D6

4 - -
e 4 C
. R
“4

4 @ p2
L
4

i
ib_\'. .
12048 .9
R un e
e o i
Y . ES
LD e T
e
w0 &
e 2™ - D
g o -
04« &2
T T
IO 17
=

1024, 50
257 . 34
739.586
140, 51
497.08
724,50
621.84
318.90

REFOR

CONFIDENCE LE JEL

FIN LML

WO T /7GR

B

Py

O &= == = Y b3 0o

-
-

8

vl L TE
=4 IE-LZ

« DDUE =0

. "]".‘ é)?»;._" )

o MO 0 )

o' o WM
4T HE -0
7k

P e o
c' e 4 :

o DURGE &
= f:vr _' ) -

- f e -
i ;

O ol s t " <
-

« DB2IE-08
» 4667E~18
« BB7EE~Q]

.
-
.(.2
i

[ R
« 2OBITE~OE
-1 i i
« JOPGE =06

a3
S2TO0E~-O7
2120E-08
BO0S6E-D3
OS5SE-OB
« 2997E-07
. DOP4E-08

.
Rt |
{;
-

AL lION
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FEAK

NUCL TDE

Ab=-1 101
CD~-10%9
SM-1173
Sb-122
Sb-124
5B~12%
IE 14. _,"”
TE=132
=131
I-132
I=133

>4

4

I1-13%
XE-131M
B s -~ “y
P

KE-135M
XE~13%
AE=1.39M
KE~ 1238
La3=124
LB~ 13411
c“l:h
g=137
C:*l?ﬁ
BR=-1707
B&- 129
BA=140
BA-14]
Le~140
CE~13%
CE~141
LE=~143
CE 144
NE~147
EU-152
ElLI=-154
F-181
w=187
HE-2'0
Ria=-226

Thi=Z 32
U-23%
[P e
——
U-238

NF =239
aM-241

WIDTH =

2108

s OO

FwHM. CONFIDENCE LEVEL =

ENERGY

657 .7%
88.(
a9l .69
SE&T. 92
&602.71
427 .89
158,95
“28.16
64 .48
bo’. &%
.87
847 .07
1260,41
167,93

{ ==&
15946, 4
PR &
145, 44
o "
—
i
-
o .
L7 8,43
o -
43203
“ .
-’
- .
&0 iy
v . N
L

i g
ol <0
106..:9

09.54

MINIMUM
UCT / GRAM

1.495:E~06
« VZE0E~Q7
~.1-37;~~8
1. 72867E~08
1.750%5E~0€E
b. 2208E~03
1.94727E~08E
1.6272E-08
2. 1215E-08
L 22 SE6E~OY
1.7ESSE-U£
87i10E-08
‘.11”;Ew07
7. A571E~07
. T ZH4E-0B
1.624%E-07
1.3556E~~8
3 ?7w1f =17

H

4.0098E-07
« 7 &bt )&
R R =07
1 B7SE~-O8
e saB7E~-Q8

8. 7601E-08
2+ 8 35 2E-08
 14BIE-07

8.6523E~08
1. 28893~07
O, TO0E SO
1. 07&60E~28
2 wiblE=08
Se BL41E-CS
Gl1OEE~-L]

fz. 7877E-08
6 42006
3. 74 38E-08
2. 1886E-08
£, 4272E~-OB
1. 6073E~-03
b.'““?E-WG
ve lSEJ4E-OB
2. B778E~-08
6. 1662E-08
8. Z2079E-086
9. SQ0BE-08

FAGE
4,646,



" —

.

Table 1

Fermi 2 Nuclear Station
Cenfirmatory Measurements

SAMPLE NUCLIDE NRC VAL.' NRC ERR." LIC.VAL.' LIC.ERR." RATIO* RES’ RESULT

.00E-08 6.57E-07 4.70E-07 1.17 14, Agreement
E-08 9.19E-08 2.29E-08 0.98 . Agreement
E-08 5.71E-07 5.03E-08 1.38 10. Agreement

CST MN-54 5.63E-07 4.1
6 4.2
4 0.0
8E-08 < MDA* 4.0 No Comparison
3 3.2
4.9
5.7

“
TANK C0-58 9.37i-08 2
4/15/94 CO-60 4.156-07 4

IN-65 1.69E-07 4.
6.33E-08 2.14E-07 7.49E-08 1.06 Agreement
3.17E-08 1.62E-07 3.84E-08 1.05 Agreement
3.16E-08 1.93E-07 3.23E-08 1.07 Agreement

Sb-125 2.02E-07
CS-134 1.54E-07
CS-137 1.80E-07
' These quantities are in the units of microcurie per milliliter.
* Ratio = Licensee Value / NRC Value
' Resolution = NRC Value / NRC Error (one standard deviation)

*  Result : The result of the comparison is based on the criteria in Attachment 1 and
is expressed by the following:

Agreement * « Criteria Relaxed
Disagreement No Comparison

® MDA = Minimum Detectable Activity

N AR . . SUSASN | Aee SRRSO YRR I A AT R MR BN G, ¢ A e




Table 2

2 CST Discharge Activity Calculation
(April 15-17, 1994, Discharge)

Fer

Date of analysis: April 15, 1994

558360
2.114E+06

Volume(gallons) =
(liters)=

Flow Rates: (gallons per minute)

Dilution=
CST dchg=

Isotope

Mn-54
Co-58
Co-60
In-65
Sb-125
Cs-134
Cs-137
H-3

Totals*
(w/Dilution)®

" Effluent concentrations for release to unrestricted areas as listed in 10

15600
400

Ec’
uCi/ml

.000E-05
.000E-05
.000E-06
.0GOE-06
.000E-05
.000E-07
.000E-06
.000E-03

et D WEWMN W

Result®
uCi/ml

.635E-07
.372E-08
. 146E-07
.687E-07
.020E-07
.541E-07
.795E-07
.260E-04

Cd bt bt PO =t B WO N

.278E-04
. 194E-06

CFR 20, Appendix B, Table 2, Column 2.

* Result of gamma isotopic and tritium analyses of Condensate Storage Tank

performed in NRC Region III Laboratory.

' Fraction of 10 CFR 20 effluent concentrations.
as the concentration of effluent as it enters the lake, including the dilution

flow.

Conc. /EC’

.696E-04
A71E-04
.455E£-03
.435E-04
.683E-04
.281E-03
.488E-03
.150E-03

0D & v 00 W s

2.197E-02

Activity
(mCi)

1.191E+00
1.981£-01
8.763E-01
3.566E-01
4.270E-01]
3.257E-01
3.794E-01
6.890E+02

6.928E+02

This fraction is calculated

‘ Total, undiluted activity from condensate storage tank.

* Totals with dilution credit from recirculation water.

A A R R L RS N AR A MRS, (T i SRR RS SRR i A




Nuclide

ANNUAL ADULT TOTAL DOSE RECEIVED PER ORGAN

Lung

Gi-L14

e e e Lt L e L T T T SR ———

Bone
3
1
1
4.83E-04 1
5.66E-03 1
8.45£-03 1
3

.35E-02 1.10E-02
.16E-02 7.57E-03

(mrem)
Liver T.Body Thyroid Kidney
.06E-04 5.83E-05 9.10E-05
.08E-06 2.41E-06
.37E-05 3.02E-05
.54E-03 6.94E-04 1.03E-03

4.36E-03 1.45E-03
3.93E-03 1.30E-03
19E-05 3.19E-05 3.19E-05 3.19E-05 3.19E-05

9.37E-04
2.18BE-05
2.57E-04
9.67E-04
2.36E-04
2.24E-04
3.19E-05

R e e e L S ——

TOTALS

Nuclide

1.46E-02 2.
Bone

ANNUAL TEEN TOTAL DOSE RECEIVED PER ORGAN

69E-02 1.94E-02 3.19E-05 9.44E-03 2.78E-03

Liver T.Body

Thyroid Kidney

Lung

Lung

2.67E-03
Gi-L1i

. . - - - - - - - -~ -~ - - - - -

.37E-02 6.34E-03
.20E-02 4.19E-03

(mrem)
Liver T.Body Thyroid Kidney
.01E-04 5.96E-05 8.97E-05
.07E-06 2.46E-06
.36E~05 3.07E-05
.52E-03 7.09E-04 9.72E-04

4.34E-03 1.66E-03
4.10E-03 1.59E-03
.31E-05 2.31E-05 2.31E-05 2.31E-05 2.31E-05

6.17E-04
1.47E-05
1.78E-04
6.43E-04
1.70E-04
1.71E-04
2.31E-05

- - - - - -~ - - - -~ - - - - —— - - - -~

TOTALS

1.53E-02 2.
Bone

76E-02 1.14E-02 2.31E-05 9.53E-03 3.27E-03

Liver T.Body

Thyroid Kidney

Lung

1.82E-03
Gi-L114



ANNUAL CHILD TOTAL DOSE RECEIVED PER ORGAN

(mrem)

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi-L114

Mn-54 2.37E-04 6.30E-05 6.64E-05 1.99E-04
Co-58 8.97E-07 2.74E-06 5 23c-06
Co-60 1.17E-05 3.44E-05 6.46E-05
In-65 4.49E-04 1.20E-03 7.45E-04 7.54F-04 2.10E-04
Cs-134 7.01E-03 1.15E-02 2.43E-03 3.57E-03 1.28E-03 6.20E-05
Cs-137 1.14E-02 1.09E-02 1.61E-03 3.56E-03 1.28E-03 6.84E-05
H-3 3.66E-05 3.66E-05 3.66E-05 3.66E-05 3.66E-05 3.66E-05

- - -, - - -~ - -~ - - - - -~

TOTALS  1.89E-02 2.39E-02 4.92E-03 3.66E-05 7.98E-03 2.60E-03 6.46E-04
Bone Liver T.Body Thyroid Kidney Lung Gi-L1i

TOTAL DOSE SUMMARY REPORT
(mrem)

- - - - - -

B e RS S ——

Adult Bone 46E-02
Adult Liver 69E-02
{ Adult Tot Body 1.94E-02
o Adult Thyroid 19E-05

Teen Kidney 53E-03
Teen Lung 27€-03
Teen Gi-L14 82E-03

Child  Lung  2.60E-03

B e S ———

Group Organ Total
Teen Liver 2.76E-02
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FILENAME ?7?27777.WK1

NAME Apr-94

18-Apr INDIVIDUAL MAXIMUM 09:56 AM

B e

Dilution

ENTER PLANT SPECIFIC DATA

e e e e e e e e e e e e e

FRESH WATER

Flow Rate = 1.56E+04 g/min
Average Flow During Report Pericd

. e e

e e e e e

Pathways Adult Teen
Water 730 510
SportFish 21

- ———

Comments:

el S A g S —

A e e AR W AR A R e e e e AR e

Radiocactive Release

WHEN COMPLETED ====> Press ALT E
Flow Rate = 4.00E+02 g/min
Flow Time = 2,.40E+Q1 hr
Report Period = 1.20E+@1 mth

Transit Times (hrs)
Drinking Water = .01
Fish/Invertehrates = 0.01

e e e e W e R e e e e A e e

- . A



FILENAME ?77?72777.WK1 PLANT NAME Apr-94

18-Apr INDIVIDUAL MAZXIMUM 29:56 AM
ENTER RADIOACTIVITY RELEASED FOR EACH RADIONUCLIDE
Nuclide uCi/ml WHEN COMPLETED ====> Press ALT J
Mn-54 5.63E-07

Co-58 9.37E-08
Co-~60@ 4.15E-0@7
Zin-65% 1.69E~-07
Cs-134 1.54E-07
Cs-137 1.80E-07
H-3 3.26E-04

WHEN COMPLETED w====> Press ALT J

-—..-—-..—-..—-..—--..----_——-—-.—-——-.-.-..--—-—-..._-_—--_..-__-__—_-_—--—----__-~~

. e

Food Consumption Products:

1. Potable Water Near Field =w==> Dw - 7.70E+01
2. Sport Fish mese> DEf = 5.00E+020
3. Sport Invert mesn> Dgi = 5.00E+00
4. Commercial Fish suwm> Def = 5.00E+00
5. Commercial Invert mmme> Dei = 5.00E+00
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FILENAME ?77277277.WK1
INDIVIDUAL MAZXIMUM

18-Apr

- . e WA e W e e R R S e W e

FEGN G0 TR TS S S e N D D R SRS R G SR G S R AR D P e e e e e e e e

1.46E-02 2.69E-02 1.94E-02 3.19E-05 9.44FE-03 2.78E-03 2.67E-03
Bone

TOTALS

4.83E-04
5.66E~03
8.45E-03

PLANT

ADULT TOTAL DOSE RECEIVED PER ORGAN

Liver

3.06E-04
1.08E-06
1.37E-05
1.54E-03
1.35E-02
1.16E-02
2,19E-05

Liver

mrem/

T.Body

T.Body

mth

Thyroid Kidney

e i e RS Sp SS  NEE SS R SRS S S S

9.10E-05

1.03E-03
4.36E-03
3.93E-03

.19E-05 3.19E-05 3.19E-05

Thyroid Kidney

1.45E-03
1.30E-03
3.19E-05

Lung

. W S A e e e e e e e e e

9.37E-04
2.18E-05
2.57E-04
9.67E-04
2.36E-04
2.24E-04
3.19E-05

Gi-L11i



FILENAME ?77??77777.WK1 PLANT NAME Apr-94
INDIVIDUAL MAXIMUM 09:56 AM

TEEN TOTAL DOSE RECEIVED PER ORGAN
mrem/ 12.090 mth
T.Body Thyroid Kidney

. 96E-0@5 8.97E-05
.46E-06

.Q7E~-05

.Q9E-04 . 72E-04
.34E-03 . 34E-03 1.6
.19E~-0@3 .10E-03 1.
.318-05 2.31E-05 2.31E-05 2.

4.38BE-04
Ce-134 5.81E-¢3
Cs~-137 9.05E-03
H~-3

NDOdWwN WL,

TOTALS 1.53E-02 2.76E-02 1.14E-02 2.31E-05 9.53E-03 3.27E-03 1.82E-03
Bone Liver T.Body Thyroid Kidney Lung Gi-L1li




FILENAME 77777?777.WK1 PLANT NAME Apr-94

18-Apr INDIVIDUAL MAXIMUM 29:56 AM

CHILD TOTAL DOSE RECEIVED PER ORGAN
mrem/ 12.00 mth

Nuclide Beone Liver T.Body Thyroid Kidney Lung Gi-L11i
Mn-54 2.37E-04 6.30E-05 6.64E-05 1.99E-04
Co-58 8.97E~-@7 2.74E-06 5.23E-926
Co-60 1.17E-@5 3.44E-05 6.46E-05
Zn-65 4.49E-04 1.20E-03 7.45E-04 7.54E-04 2.10E-04
Ce-134 7.01E-03 1.15E-02 2.43E-03 3.57E-03 1.28E~-Q@3 6.20E-05
Cs-137 1.14E-02 1.09E~02 1.61E-03 3.56E-03 1.28BE-03 6.84E-05
H-3 3.66E-05 3.66E-05 3.66E-05 3.66E-05 3.66E-05 3.66E-05
TOTALS 1.85E-02 2.39E-02 4.925-03 3.66E-05 7.98E-03 2.6QE-23 6.46E-04

Bone Liver T.Body

Thyroid Kidney

Lung Gi-Lli




FILENAME ?777?7777.WK1 PLANT NAME Apr-94

18~Apr INDIVIDUAL MAXIMUM 29:56 AM
\ TOTAL DOSE SUMMARY REPORT
1.20E+01 mth
Group Organ Total
Adult Bone 1.46E-02
Adult Liver 2.69E-02
Adult Tot Body 1.94E-02
Adult Thyroid 3.19E-@5
Adult Kidney 9.44E-03
Adult Lung 2.78E-03
Adult Gi-L1li 2.67E-03
Teen Bone 1.53E-02
Teen Liver 2.76E-02
Teen Tot Body 1.14E-02
Teen Thyroid 2.31E-05
Teen Kidney 9.53E-03
Teen Lung 3.27E-03
Teen Gi-L1li 1.82E-03
Child Bone 1.89E~-02
Child Liver 2.39E-02
Child Tot Body 4.92E-03
Child Thyroid 3.66E-@5
Child Kidney 7.98E-03
Child Lung 2.60E~-Q3
6.46E-04

( Child Gi-Lli

-

1.20E+01 mth

e e e e e e e e e e e

Group Organ Total
Teen Liver 2.76E-02



FILENAME ?7777777.WK1 PLANT NAME Apr-94

18~Apr INDIVIDUAL MAXIMUM 09:56 AM
6.00E+@3 Bioaccumulation Bioaccumulation Biocaccumulation
Half Life---SALT WATER--- ~--FRESH WATER--- =--- FRESH WATER---

(hrs) Figh Invert Fish Invert Fish Invert Nuclide
7.49E+03 5.50E+Q2 4.00E+02 4.00E+02 9.00E+04 4.00E+02 9.00E+04 Mn-54
1.70E+@3 1.00E+02 1.00E+03 5.00E+01 2.00E+02 5.00E+01 2.00E+02 Co-58
4.62E+04 1.00E+02 1.Q0E+03 5.00E+Q1 2.Q0E+02 5.00E+01 2.00E+02 Co-60@
5.85E+403 2.00E+03 5.00E+04 2.00E+03 1.00E+04 2.0Q0E+03 1.0Q00E+04 Zn-65
1.81E+04 4.0Q00E+01 2.50E+01 2.0Q00E+03 1.00E+Q3 2.0Q0E+03 1.0QE+03 Cs-134
2.64E+05 4.00E+Q1 2.50E+01 2.0Q0E+03 1.00E+03 2.M0E+03 1.00E+03 Cs-137
1.08E+05 9.00E-01 9.30E-Q1 9.00E-01 9.00E-01 9.00E-01 9.0Q0E-Q@1 H-23

1
1
1
1
1
1
3
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1




FILENAME ??77777?.WK1 PLANT NAME Apr-94

18-Apr INDIVIDUAL MAXIMUM 09:56 AM
( Adult Dose Factors (mrem/pCi) Select Position and Press ENTER

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi~-L1i
Mn-54 4.57E-06 8.72E-07 1.36E-06 1.4QE-05
Co-58 7.45E-07 1.67E-06 1.51E-05
Co-60 2.14E-06 4.72E-06 4.02E-05
Zn-65 4.84E-Q6 1.54E-05 6.96E-06 1.03E-@5 9.70QE-Q6
Cs-134 6.22E~05 1.48E-04 1.21E-04 4.79E-05 1.59E-05 2.59E-06
Cs-137 7.97E-05 1.09E-04 7.14E-05 3.70E-05 1.23E-05 2.11E-06
H-3 1.05E~-07 1.05E-07 1.05E-07 1.Q5E-Q@7 1.05E-Q7 1.0Q05E-Q7
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