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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 7- S'T3// - -

Sample Location (Well Number): //.i

1. Representative sample collected. Date/Time -5/s-/1 / / a 2. o

Sample collected by: 77-aas , / 1 4,-, Date: 5- / • -/i,

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample . 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 24. /0'f6,i Date:
Printed Name /

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: 1). LAJ/• Date: :Sh'- L...
Fermi 2 Chemistry Printed Name Sihn tre• I

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: /Jf. h C i / Date: 5iZZLK
Fermi 2 Printed N e Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location -M *EFt551l-111
2 . Date Sampled 5/i.t/i# 05/05/2011
3. Time Sampled 14:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 05/16/2011
2. Time Sample Counted 21:00
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.1 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2406.9 cpm
Net Spike Count Rate (cpm) 2399.8 cpm
H3 Spike Activity (dpm on count date) 6550.6 dpm
Counter Efficiency 0.3663 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cprm) 6.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitinq m Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.21 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Q• /' (• } c' _ Date -• ( o )

Reviewed By: Date Ito_"_______

Form 76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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N'uclide I..ine. Act::v~i~ty Rel:por".t
•Samprn::le ID3 a lFI-: 1'55 :1. 1".1:

Nuclu:.1:i.d:1e T"ypI:es na'tu ral1

Acq:luisit:on date a 1.6..MAY..20 . 12 1.

Nuce1.
K-..40?

Ener4y E
1.460.81.
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -F-T ,_7 L/// i--

Sample Location (Well Number): / )

1. Representative sample collected. Date/Time 1 Lfj/ / /- Z5

Sample collected by: FC7r" /*7 •4 Date: , //
Printed Name SrgaturVe-

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. ,Prepare sample Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: (j ,9/ / Date:_. 2I-/

Printed Name / Srgnatu/"

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performedby: . Date: 9-9- 1(
Fermi 2 Chemistry Printed Name ý16afure

4. Tritium analysis printout reviewed by Radiation Pro ection Supervision or
delegate.

Performed by: .- Date: ,
Fermi 2 Printed Name Si-
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, :and completed form to Fermi 1 Radiological
Engineer



I.

Tritium Activity Calculation

Sample Information

1 Sample Location EFT-8411-111
2 Date Sampled 08/04/2011
3. Time Sampled 11:35
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/08/2011
2. Time Sample Counted 12:25

3 . Background Inf.:
Minutes Counted •10 min.
Background Count Rate (cpm) 9.9 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2264.6 cpm
Net Spike Count Rate (cpm) 2254.7 cpm
H3 Spike Activity (dpm on count date) 6466.1 dpm
Counter Efficiency 0.3487 cpm/dpm

5 . Samplelnfo:
Sample Gross Count Rate (cpm) 11.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.6 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.3 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MininLinm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.50E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date • -- (

Reviewed By: Date _ ___

Form 76.000.39 Att I P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page-of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: F"'--- /'

Sample Location'(Well Number): /7 ,,'

1. Representative sample collected. DatefTime 9&L4 /

Sample collected by: '•",,' / > -- -

Printed Name I Signature
Date: 8- q- Ii

Note: Qualified Fermi 1 Personnel or-other qualified individual will obtain samples

2. Sample contaiher sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by:
Printed Name

'/,,- •'•:/•Date: JCr"I"(/
-Qiiature.

Note: Sample containers may simply be sealed withred6 duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and CriticalLevel determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometryý

Fermi 2 RP Gamma Scintillation Detector #
L

Performed by: , f- of
Fermi 2 RP Printed Name

V)4-~L
Date: - -§/
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Attachment 1, Page 2

Sample number:&i",- ,P 5!/ // S'

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks"),

Performed by: / Date: S'- /
Fermi 2 RP Printed Name Cxignamre

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: Q17J-K Mrq (4 f I Date: '
Fermi 2 Printed Name . Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed-form to Fermi 1 Radiological
Engineer

Remarks
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15
1.7
17

41.5

20.8
•31,,1.
40.6
310.. 2

K-40



Nul~s1ide Lin Acti & vi ty~ Report

page n
Acquisition date N 5-AUG-8011 WOM19

Nuclide
K-40

Energy Areax
1460.81 .29

)tgjI:ri :TIi I.)vUni.crrc~ted: De~cayt Co:rr g

: 1 .. I.

Flags "*" = Keylim.-.Y
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Acquis t. i :i. ".'• :i 1. on,: *: be 5..:J .. •* ' :1. :1. :i. t 01. :1. '9

:1.

5 83.; 33%,•i••

Nuc.t l:ide Type E:gi> j)( at:Lural.

K- 40 : 1. I.. I 1. :i. "'Y
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -L•'- 0/).... ; j

Sample Location (Well Number): /]

1. Representative sample collected. Date/Time / "/ ' / /) "5

Sample collected by: / 2 Date: /O-Z- - /

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: d/ Date:_______
Printed Name /sgn ature

3. Sample counted in accordance with 7 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performedby: -','•'' __to,__--___ Date: I/-I- t,
Fermi 2 Chemistry Printed Name 1 nature

4. Tritium analysis printout revewe y R diation Protection Supervision or
delegate.

Performed by: Date: ,//-,2 -/"
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location 11l
2 . Date Sampled 10/17/2011
3. Time Sampled 12:55
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 17:30
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2548.6 cpm
Net Spike Count Rate (cpm) 2541.1 cpm
H3 Spike Activity (dpm on count date) 6383.7 dpm
Counter Efficiency 0.3981 cpm/dpm

5 . SampleInfo:
Sample Gross Count Rate (cpm) 9.3 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.8 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirrqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.14E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA

Efficiency x 2.22E6 uCi/ml x Sample Volume

Date 11-1-ui

Date NOV 0 1 2011

DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: , / ,5 / /) "-/I '

Sample Location (Well Number): //-"-

1. Representative sample collected. Date/Time /6 - /7- ) / /,-•1•
.4

Sample collected by: • ,,s/ , _
Printed Name I Signature

Date: /0- z 7--/0

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: A/io'- / Date:_______
V Printed Name / S~gnatfif e

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: L!" -A P4
Fermi 2 RP t~rinted Name Son-atdt. .

Date:.J/0 -, Y - /
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Sample number: C-F 1'-1 - (r/) 1 / ,/J -:

I,

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: O4& -' /r 44O-14.,/-' Date: _____d_-_
Fermi 2 RP Printed Name OSignattre

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate. .

Performed by: Ap 'i ./7 .
Fermi 2 Printed Name
Radiation Protection SupervisiOn/Delegate

Date: /C. -3/-4(

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

KRemarks

'\



1*I**.. p c3(W-.I F MIT 2. ::f~ Fl: O:I.f[IT* 2 8l**5C* 25-ýN.1:1.1 15 7

F~I~~f~5p~Jp~p5fl HO' iF :L.*.YS 1- idEF'ORr

i- I-VIG EF':l.(*: IEY4'1 Du1ETECTOR

Sampl½.e-id Time?: 17-ci:T-:E.: 12. OO5.00.0

....... .......- -- . .. . .....-. ....

f ý C.i E, c) f



Page : 2
Sample ID :•F:T..-10171.1.-111 AcquisitLion date t -OCT-2 :.1 ... 3 ... 31

Fermi 2 Radiation Protection Gamma Spectroscolpy Report

********.********************, Sampl.e Parameters ******************'*********

Sam pl.e ID Num ber: FT-10171.1.-11
Sample collectio n start date: 17-OCT-2011 12:55:00 00

Sample collection end date : 1.7-OCT-2011 125....."'
Type of sample : 1 L.. Mari. Li..iqui d
S.ample quantity : 1.00000E+03 cc
Sample geometry : M2L.L Operator: CIP

.****...***X...***..,*****. nAcquisition Parameters **.*....'*...'.-.***.*****

Detector number : DET 4 Acquire date : 28-O.C:T-2011 12:33:31.82
Preset live time : 0 00:45:00.00 Elapsed live time : 0 00::45:00.00
Elapsed real time-: 0 00:45:00.63 Percent dead time : 0.03 %

•***.*., .*.*.*.4**.*.,.. X**.3.3-t.-* Cali bration Parameters ..-. ... .. ,.......x. .×x.x .-***
Detector nLumrber : DET 4 Yearly cal date 14-JU1--2011 14:50:56. 41
Kev/ohannel : 5.000631E-01 Zero of'fset: -5.6 37361E.-01
D)ail.y cal. date : B.-UT-2011. 06:4: 531 91

*4*4*4*4*333.. *****.*4***:.**P* Peak Search Paramebers ....-. +......

Start channel : 100 End chann el u 4096
Height sensi.tivity s 5.00000 S3hape sensitivity ; 10.00000
Maximum number of it:eryat:ions to resolve multi plets : 5

. *.*.*•. *.*.-..........•ucl ide (I eit i f i cat i on Parameters ...... × .*.'..........**
Energy tolerance 1.75000 Half--life ratio : 10.00000
Abundance limit : 75.00000 Library : dacmaster.rn.bh
Efficiency file m EFFD4_m2:L: fficienci:es at : Peak enerigy

Pik It; Energy Area Bkgnd F:WHM Channel Left. Pw Cts/Sec %Err F::i-t

S0 511.61 .t.". 55 3.42 1024.24 101.3 20 5.'69E-02 14.,3
0 559.20 40 3 d5 2.58 1119.41 1114 12 1.48E,.L.-" 33.8

3 0 609.09 58 23 0.99 1219.19 1212 13 2.'G1-02 21.3
4 0 651.991 32 17 1.42 1304.82 1299 14 1.19E-02 32.7
5 0 1460.88 65 19 1.91 2•92.66 2913 19 2. 42E-02 20.2



Sampkre Title a EFT-101711-111
Decay Time = 10 E3:38:31.82

Post-NID Peak Search Report

Page n :1
Acquisition Time = 8-0CT-2011 12:33:31.82

It Energy Area Bkgnd FWHM Channel Left Pw %Err

0
0a
0a
0
0

511.61
559. 20
609.09
651.91

1460. 88

154
40
58

32
65

55
35
23
17
19

3.42
2.58
0.99
1.42
1.91

1024.24
1119,,41
1219.19
1304.82
2922.66

1013
1114
1212
1299
2913

20
12
13
14
19

14.3
33.8
21.3
32.7
20.2

Fit Nuclides;

Ow. -4

K-40 _ __



Nu: ide L..ine Activity Report
S-mpk ID : EFT.-10.1.71.1.-1. I

Nuclide type: natur.a.l

Page : 2
Acquisition date : 28-"{CT-20.tl 12:3331

N uc1 ide
K-40

IEnergy Area %Abn %Eff
1460..861 65 10.67* 2.353E+00

Uncorreetc:'ed Decay Carr
uC i/cc uC i/Rc

2. 608E-.07 2. 608E-07

1-Sig gma
%lErrou(
206.1.8

Flag "*" = Keyline



Summary of Nuclide Activity
Samplcr ID : EFT-101711-11I

Page d 3
Acquisition date : 28-OCT-2011 18030:1.

Total number of lines in spectruLm 5
Number of unidentified lines 0
Numb.r of lines tentatively identified by MID 5 100.00%%

,luclide Type : natural

Nuclide Hlife
K-40 1. 00E+O5Y

Uncorrected
Decay uCi/cc

1.00 2. 606E-07

Decay Corr
uCi/cc

2.608E-07

2. 6080E-7

Decay Corr
I-Sigma Error

0.526E-07

1-Sigma
%Error FRags
20.18

Total Activity : E.608E-07

Grand Total Activity u 2.608E&307

Flags[ "K" = Keyline not found

"E" l= Manually edited

2. 608E-07

WW" = Manually accepted

"A" Nuclide specific abn. limit



Rejected Reiport
Sample ID : EFT--101711-11

P'aigje N 4
Acquisit.i.on date : 28--CT.201. M O1.2.33:31

Nuc lide Half-life
F-18 :109.74M

%9

Hal f--Li. fe
R at i.o

144.35
Abund ances

Energy AbLund
511.00*193.46

Found := 100.00

AS-76 26. 32H 10.03 559.10.
563.23
571.30
657.03
665.31
740.12
771. 76
867.63

1129. 87
1212.72
1216., 02
1228. 52
1439.13
1453.60
1787.. 67

(da1-nces Found

27. 79 274.70
620..10
652.. 30
652.90
749.80

, 925.80

1024.30*
dances Found-

% Abur

SR--9:1. 9. 50H

44.. 70
1..17
0.14
6.10
0., 39
0.12
0.12
0.12
0. 14
1...63
3.84
1.. 39
0.33
O.130. :1.3
0.33

73. 70

1.00
1.72
2.89
7.80

23. 00
3.74

32.50
14.7:1.

89.00
5.60
5.92

89.90
2..89
3. 11

46.30
5.04
3.21

15.10
5.94

4.11
15.80
48., 48

Activvity 1-Sigma
(uCi/ce) %Error

1.. 000E+35 14.. 31

2,.130F-005 33.80
.- Nlot Found ..-
--- Not Found
--- Not Found .........-

.-- Not Found
Not Found
.Not Found

---... Not F~ound ....

--- Not Found
--. Not Found.
-. H- ot Found ...

-- H Not Found .--

-. H Not Found
... Not Foound ..

.H. Not FouL.d

. NIoti Found --.-

....... Found .--.

6.251E+01 32..74
2. 316E+01 32.. 74

H-- Not Fo:'und
.--- Hot Found.
.... NIot Found -.

bl- Not Found --.
2. 979E-07 21.34

.H. Not Found .--

2.5190+02 21.34

FRejected by
Decay

Decay, A bun.

Decay, Abun.

% Abur

RU-103 39.35D 0.28 497. 08*
610.33

lances Found =

Abun.

% Alund

XE.-135 9.. 111-1 28.98 249.79*
608.19

idJances Found =

Decay, Abun..

% Abun

BI-214 19. 90M 796.03 609.31*
768.36
934.. 06

1120.29
:1.238,, .11
1377.67
1.764. 49

% Abundances Found =

1..0000+35 21.34 Decay
..- Hot Found..

b- l Not Found
.- blot Found

-bl Not Found ---
.-- Hot Found

--- Not Found
(Abn.. Limit = 48.48%)

Flag: "*" = Ieyline



Unidentified Enertgy Lines
Sample ID : EFT-101711-11i1

Page : 5
Acquisition date : 28-OCT-2011 12030:31,

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err %Eff Flags

0a
0a
0a

511.61
559. 20
609.09
651.91

154
40
58
3p

55
35
23
17

3.42
2.58
0.99

1.42

1024.24
1119.41
1219.19
1304.82

1013
1114
12:2
1299

20
I2
13
14

5. 69E-02
1. 48E-02
2. 1GE-O0
1. 19E-02

14.3
33.8
21.3
32..7

4. 58E+00
4. 40E+00
4. 25E+00
4. 13E+00

TT1

Flags: "T" = Tentatively associated



• Detroit Edison Fermi 2 MDA Relpo)rt, Generated 28-OCT-20.1.1 1.3:018:40.07 *
'**4*4*****4***4*4*'***4**4**'Y: ***************** ,.*3¢**.¢******

* Sample ID : EIT-101.7'1 ..1.I .x

Miinimi um De'tec-talbule Activity Report

Bckgnd Enerrly NiA
Nuc:l :i.*de Sum (.:eV) (uC i.!/c-)

BEN-' 22. 4',. 4.59 5.1 "543E-08
F-18 0., 51.1.00 Hal.f-Life too short
NA-22 14. 1274.54 8.0956E.-09
,lA--24 0. 1368.5 3 Half-Life too short
MG-27 0. 1014..44 Hal f-'Li fe too short
C-.38 0.. 1.642.42 Ha.f-Li...ife too short
AR-.41 0.. 1293.64 Ha£1. f-Life too sho'rt
SC-46 14.4 889.25 '7. 0246E-09
CR-51. -34. 320.08 7. 1601E-08
M1N1-54 27. 834.. 83 8. 2929-009
CO-56 21.. 1 "38 25 1. 5244E-08
MN-56 0. 18:L0.69 Ha]lf--I.ife too short
NIII.-.5 66. 1 58.38 2. 24406'-08
F(3-57 39. 122.06 7. 0557E-09
C0-58 17. 810. 76 7..1584E-09
FI:-59 .12.. 1-099.22 1.. 4416E.-08
C0-60 :1. 5. 1332.49 8.3925E-09
CU..-6 0., 1345.90 Half---Life too short
III-65 0. 1481.84 Half.'["Li'fe too short
ZN..65 16. 1:1.15.52 1.577'70--08
Z1,I-.69-1, 0. 438.63 Half-"L, ife too short
S1-75 49. 136.00 1..0717E-.08
AS-76 0. 559. 10 Half--Life too short
BR-82 1.5.. 776.49 1.2557E.-.06
DR-83 0. 529.64 Ha].f-'I.ife too short
DR--84 0. 881. 50 Ha]. l'f-Li. fe too short
BR-85 0. ,., 4:1 Ha].f-"L.ife too short
KRF-85 66. 51I3.I.99 2.05761-06
KR-85I 0. 151. 18 Half-Life too short
SR-.85 66. 513.99 1.. 00051E-08
RB-86 21. 1076.63 1.4851E-'0,
KR-87 0... 58 Ha-l f-Lif 'e too short
SR-.8711 0. 388.40 Hal f-Li1f Fe too short
KR-88 0.. 196.32 Hal f'.-Li fe too short
RB-88 0. 1382.39 Half-"Life too short
Y-88 3. 1836.01 5."551 E.-09
KR-89 0. 220.90 Half-.1ife too short
RB-89 0. 1031.. 88 Hal f--Li fe too short
KR-.90 0.. 1118.69 Ha]'f-I.ife 'too short
RIB.-90 0. 831.69 Ha]. 'f.-Li.'fe .too short
RB-.90M 0. 824.23 Hal f-i..fi'fe too short
Y-9011 0. 202.51 Half f-Life too short
,S1R-.91 0. 1024.30 Half--1.1i fe too short
Y-91 9. 1204.90 2.3622E-06
Y.-91M 0. 555.60 Hal.f--Life too short
SR1-92 0. 1383.94 Half--Li fe too short
YOE9 0. 934.46 Hal.f-Li'ife too short



Miinimum Detectable Activity Report (cont:inued) Page : 2
."am4l.b ID .N. EFI--101J..71.I-11i A Acquis ition date 28-OCT-2011 102 33 31.

Bc k..j, gnd Ener I yiDAI
Nuc 1k:1. d e Sum (.keV) (iC i/co)

SR-93 0. 590. 28 Half-L.i:f.Fe too short
Y.9.3 0. 266. 90 Half--Life too short
NB-94 23. 702.63 6. 4993 E -.09
HB-95 23. 765.79 8. 7042E-09
HB-'95M 53. 235. 69 2. 0023E-07
ZI-9!5-j 18. 756.72 1.2803E-08
HB-97 0. 657.90 Half-Li:i.fe too short
ZR-9? 0. 743. 36 Hal.f-Li'fe too short
I 0-99 17. 739.58 7:4702007
TC-99M 0. 140.50 Hal f-Li fe too short
TC-10:1. 0. 306.81 Hal]f-.L1ife too short
RUJ-103 27. 497.08 7.84111-09
TC-104 0. 357. 99 Hal f--Li fe too short
RIHI--105 35. 318.90 4..93111--06
RU-:05 0. 724.50 Half-.Li.fe. too short
U- 106 24. 6.1.,. 84 6. 29081-08

CD- 109 37. 88.03 2. 504400--70
AG-110M 15.: 937.48 2.0966E-08
SN-11.3 30. 391. 69 8. 9922E-09

LI 11711 64.. 15.56 1.2677E-03
,.-1-2 26. 563. 93 1. 4270E-07
BB-124 37. 602.. 71 38. 42810-09
SB -125 26. 427.89 1.8:1506E-08
TE- 12511 40.. :1.09..23- 2.7150E-06
TE127 0. 417..90 Half--Life too short

1TO 12711 30. 57. 60 1." 969.,--0S
XE-I27 60. 202.84 1..1107E-08
T1.9 0. 459,. 60 Hal f--Li fe too short
T- 1291M 27. 6 9. 8•3 . 6023E-07
X\ 12911 45. 196. 56 2. 66850--07
I-130 0. 531.09 Hallf--i...Fe too short

BA- 131. 39. 1 23.80 3. 7740E-.08
1 1.-131 35. 364.48. , 1 .8"085E-08

11-131. 0. 1.49.72 Half--Life too shorl
TIE-1311I 21., 773.67 7.9766E-06
XE--131M 53.. 163.93 5.5385E-07
I-.-132 0. 667.69 Hal f-.l...if: too short
T1-.132 43. 228.16 6. 4554E--08
BA-1.33 35. 302.384 2.89689E-08
BA.--133M 36. 276 09 3. 15.79-06
1-1.33 0.. 9.87 Hal.f-L.i.fe too short
TE-1.3311 0. 912.583 Hal f-.Li fe too short
X -133 31:1. 81.00 1.2112E-07
XI-13311 48. 233. 22'. 1.. 1 3•--06
CS-1 34 29. 604.70 6.7314E-09
1'1.34 0. 884.09 Hal f--Li. fe too short
IE-lI34 0. 210.47 Half--Life too short

-,13511 39. 263. 4 1. 9495E-05
1--135 0. 1260.41 Half--L.i fe too short
X1-135 0. 249.79 HaII.lf-Life too short
X-13511 0.. 52G..56 Hal f-Life too short



Min:imum Detec:abl e Activi:ty Report (continued) Page : 3
Samplel e ID u l *.-.1.:1.711 1... c fAlcquLi.. ii:i.soit o date " 28-0CT-20:1.1 12033031

BIck qd Id Ener gy MDOA
Hu l i. d Gul ,I (keV) (LC i/c-)

CS-136 11.. 818.50 9.6640E-09
1-136 0. 1313 02 Half--I...i fe too short
CS-137 20. 661.65 6. 7626E-09

X..137 . 455,49 Halff-Life too 'short
CS-138 0. 14 3586 Half-Life too short
XIE- 13.8 0. 2'.31 Hal f-ti fe too short
I711-139 0. 1420.50 Half-Life too short
LIE-139 43.. 16 85 6. 78191-09

.-.8, 0. 12 8.23- Half-7l.F.i fe too short
BA-"140 .1.4. 53.3l2'.3'' 3. 2268E'-08•

L.A-" :[40 6.. 19 6. 6.3143E-007
BA..-.141. .. .0.. H, H 1 f--L.i fe too short
CE.-141. 48. 145.44 1. 4886E-08
LA4-141 .. 13.4.5 Half-Life too short

BA1420.25.12 Ht.lalf-Life too short
ILA--1 42 0., 641.1 1.7 Half-L ife too short
CE-143 57. 293 26 3. 9658"-"6
CI 1.44 52.. 133.54 5. 8951105-08
I.[144 0. 1489. 15 Half-.Li'fe too short
iD- 147 333. 91.. 10 5. 8171E.08

PM--148M 24.. 550.27 7.. 2933E-09
EU,152 25 344. 27 1.80"761-"08

ELU-154 14. 1004.7 6 3., 852:.-"08
EtU-15 33. 105.31 3.1221E--08
EU-156 19 646.29 1.2986E-07
H•-S.1 31... 03 8. 8027E-09
TA-182 19. 1221.42 3.4858E--08
W-187 0. 685.81 Half-Life too short
RE:--:188 0. 155.03 Halaf-i..fiFe too sl",ort
AU-199 66.. 158.38 1. 9583E--07
H&G-2.03 39. 279.19 8.1453E-09
B. -207 31. 569.'67 6.6675E.-09
TL.-208 0. 5,83. 14 Half-L.ife too short
PB-212 0. 238.63 Hal'f--Life too short
BI-214 0. 609.31 Half-Li.fe too short
PB-214 0. 351.92 Hal f.-Li fe too short
RA"-224 50. 240. 98 1.82226E-06
RA-226 68. 186.21 1.. 9498E.-07
AC,-228 56. 338.32 6. 0158E-08
TH--228 43. 84.37 8. 97450-07
PA.-234 0. 131.20 Half--Life too short
TH-234 .36.. 6.29 1.0795E-0
U-235 46.. 143.76 5.30E96E-08
1P1-239 34. 1.06. 13 7.248307
AM--241 37. 59.54 1. 3930E--07



WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: t T I Z~5jJ - i I

Sample Location (Well Number): / .

1. Representative sample collected. Date/Time /R/.i / 1O.; 5•

Sample collected by: '".,'-& ./f'- / • • Date: /2 /6 /./
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will'obtain samples

2. Prepare sample _Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 7 %, - / - Date: 1,/2/16/,'
Printed Name I Signature

3. Sample counted in accordance with 76. . 0 r 79 "Oi'eration of the Packard
TRICARB 1000 or 2100TR".

Performed by: "3-"/,,4.It,___,___/___Date: (Z-11-1(

Fermi 2 Chemistry Pri ted Name g ture

4. Tritium analysis printout revie e ation Prote tion Supervision or
delegate.

Performed by: ,•,. ',\ 0 " K/ Date: / >9 2L-
Fermi 2 "'Printed Na ae/ Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-12511-111
2. Date Sampled 12/05/2011
3 Time Sampled 10:35
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/19/2011
2 . Time Sample Counted 11:15
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2483.5 cpm
Net Spike Count Rate (cpm) 2475.3 cpm
H3 Spike Activity (dpm on count date) 6334.6 dpm
Counter Efficiency 0.3908 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirinqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

/q

echnician Date /2 -1q-q

Reviewed 7 Date $2 -. )2 c, r'(

Form 76.00039 'Att 1P1DT:THM Fie1390DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: C/- "- iz_,/- "

Sample Location (Well Number): //t:

1. Representative sample collected.

Sample collected by: /K/•,,ii4•/,- /
Printed Name

Date/Time - ,/•// / /O~iyf

.4

Signature
Date: /-2•/4-,/1)

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by://," / : , -- ,-. --
Printed Name / Signature

Date: /--/'/

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # _ _ _

Performed by: C' ij4L- -rf
Fermi 2 P,,P Printed Name S Ygn atxue

D ate:j1j2- '



WR EF1 04-052
Page of_

-Attachment 1, Page 2

Sample number: CtT'- ,)l ,"- Ji "T

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: r f " -j- / L, Date: /-- 9e
Fermi 2 RP Printed Name fignatre,

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed.by Radiation Protection Supervision or
delegate.

Performed by: 4UX 4 t6 t" •ig , -.- Date: [ 3 - / _
Fermi 2 Printed Name Signature
Radiation Protection SupervisionfDelegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
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P::ag•e H 2-7

c..,'i• ] . 11.. i)} ;. .... •1~t .--c •.• .. it i .::i ci Lc 5-''EV -:'.) '11 1i 0 .'t37 . ;. .0.0. -. IA0" '.t.. 0 :'•:.• .s",

€i ..................1. ... + ... .. ,, " L.. .. .

3.ianpl 1D g~ EFT- : 2. L -1 Acuiito dat gO- 30-EC-01

-:m pl Ie urom bei r I ... .•D p..,. EFT I ,'-511- ]'.
ple co'l, l"c.tion st:al datat 5-DEC--ct. 1000t 0*.0 ci 8 .

-. :1e c.o llect.tion Ad date E 3-DEC,-0 :,1 100000. :i..0.Im0
Type ofI s.oml. :Ule I L Mari. Liquid
Sample qu-..:nlit. : 1. 0 E ,, ('O]...: s:c . .-- 0,.-143 c:-c0 5..

S..,rq ! - ..... " 3 ....... zL: w1 u u uI . ~ F., .~

Samptle g. .(: .eometr;i-y a: M2•L.I Opera•.org CI..I:

e:tector number 4 .Ef 4 .quie date N, 30-..... 0 10...4...... . ..

Presetc 1. liv time. ; 1. 0050.0 Elase live timeh a Q OWW1 4

l-hlaied Tea;..l ] t-:ime :i 0 5..145:0(0. ( .. Perc-en't dead time 2 0.03

Detec-tor n+" bet : 2 ' 4 Yeaply c-a dat'e 14.-.:UH..-.20.11I.I 1,0 5'S(?):',++56.1,,41

Hegh sensiivit t 5.00 Shap sensfic11to i .;mtivity c-- 1.00000-I-AI333i(

0 3... y..............? ... , .:) ,"[' ""3 . - :i.r . . 1..... .... . ':;-"'-i" 300

Maxium! numer 1 o. itrtin to. reslv /5OULOI..3 hr3-r> i p :l33cC g i 5

Energy toalerane 1.50 Ha"lf-A['"f.e-glI ratioU. ... "000

Ab nd nc limit• gI 75[0 L bary ti•:,tef.:' da ..as. e. nll:)({)• 9) 9) ){:.) {..(.

EFfficien cy filef u.1~ EF::D 4,11 [Eff: icienc i es at u Peak e nerg

P .k : It ";"e- gy Area ... -EInd Clhanne-•e L f: r,-:.., , : t-

1. 0 295.09 48 51 .1.9 32 589..86 , 6.3t11 : 1(.77E-02 32.i5
2 0 351..71. 5-4 38 1 1.13. 703..05 69X7 11 1.99E-02 25..1.

(3 0 1.29 :180 61 3.20 1022.10 1014 IS (: 1BE43l 12.7
Ma x 610.7 70 7i5i 2.0-4 1.220.8. 1 1.211. 22 2.58•..02 34.. 2
5 . Cl 1 1 R046 41. :12 2..E 2240-~.,00 2231 1.5 1...53E-02 R3..6
6 1 146 0.07 28 4 2..92 2919..00 2913 16 1oIr.gky-: 30. 2.37El .;sOo

7 1 1.461.07 6 4 2.92 2921.00 291.3 16 Q1§03155.0

93 1 1462.88 :15 1 2.63 2924.6l-.l 2913 16 5.41E.103w 48.4,
......................... .7: ... :, 8'' 2 4

0.5ll7t 4 .*.: I:;.. l''iil.• ,

1 0 :L 6. ....... jJ .. .. • .. (17' -.+,[. .. 4!,



Sapl Tt le 1: EF -2 1 -1

Page U\ I.

Area Bkgnd FWHPI Chanyal Left Pw %Err Fib N u c, 1 i d e

295.09L

31. 71.. 3

112.4123
1 30.7

48
54

180
70
41

28
6

27
1 5
E7

61

1.92
1.•13

2.°04
2.,12
2.92

2.•63
2. 63
2. 47

I2C2. 10
121.9

383

J69l

101)I

1211

223)1
12 ) i

22 4
152.
16. 306 .7E0

1615*5. 0

6, gtq'

K-4076

A



Huci .LO ctvtyRpo -
Sa pl ID L~ i EFT 1. ii. 1

Nuidt-[. .Tyic natvc u r~alA<;

Acq••t : :i. dat. An 30- ..... DEC-tI) :

Nll-. ide .
K740,

L.,flC ° V AreaS rrn %Ef uc/CUCC ,c
6 1.6 R.53+0 2.67 -0 R . ,.7 -

.1.. w-:, . C'•', .1 .

1'

.:{s~ .ut

"Am



Summary of Nuclide Activity
Sample 1D o EFT-12511-11:[

Page g 3

WtacJ numbercof line i .A 1n spectrum 10

Nube of uidenbifn L.A in .L

H'umhe) o l: Y C ine tenatl i vely>' cidynt IFic hy HID

Nu~c 1 i.de Typ 2 ntural

V4ud1 t ie H1 if
K-40 1~. PE. 5

Uncorrec~ted~
Decal t uicc:

D~c~ay Co:rr

23..467008:ie

I-SN i.gma Er ccr
3.8R5E-08k

-. E: qw

155. 0.3

G3ranrd TW AA~I.tct iv'ity g~ 246~7E-08

Flgs "K" = c~ Kyii not m1 founrd
"E"~~~~; - aulyeie

"M" xiLc = Maual acepe
"A uldeseii W ii.

4.

/141



Reece Report~: ~:~
p. . .,.-

Iu:i,:+•age g1 4
Acquiitio dat t. 30-DE -R OI'I+

FM.-1 109. 74M 328. 22
bunda" n:. 5I .... 00-:, 193.46 ,,

F'ou'nd ... 1.00.00+F

S 0.30 :14R.' 53
8839. E2'.

1:1.20.5l.
%: Abund:ances++: Found c

B<R--8 4 • 31.80N 113P.66

Ab" undan t"l 2t.:+ '+ce '•s

604.,80
736 .5 0
802.,,20

1015.90(1213.(0

kb-jI.. .Bi
:1.463,. 80

:1.74.1. 20
:1. E77, 50
1897.30

029.. 60
Fon d :

RU- 103 39..,.3":

PM--1i48M 41.30

D1) 0.64 497.08.
61,0.33

A-' .bunt'dan~ce¢:s F:ound+C =:

D 0.61 288. .1
4:1.07
432. 78
50.1..26
550.27w

.:: •., +.,
59. +:.74

611.26

725.70
915. 5,33

%Abunda,',nces Found =:

62. 70
99.98
99.99

38., 0'7

1. aq
:1.3:1
6,,.1.0

42:1.00

6.. 20

260
2., 00
1., 60
. 14

2.1., 0

2.,45

89. 00
5.60
5.92

12.•,,56

18.66

6.,75
94.90

:1.2., 54
5.48

89.00
3 280
17,. 1.'7
20.,30

46.30
5.04
3.21
1.0

5.94

14. :,.

80.84

'7.,49
19.,208

1.10
8n,96

Ac:tbi~vit y +-.S~i~g•a

.1. 00005 , , 71

....... h t: F'ound .......
---.... No::,t F~ound: ......

:1. 855E.•08 2.3.G

---... Not F'ound .....
-- Nlot Found.
---. Hot Founud
--- lot Found.

--- Not Found .-

1.0I.•E+.35 48.. 40
--- Not Found ...

........ Hot Found ......

........ Not F:ound ......

--- Not Frou ndc

4 '. 530307 34.. 19,
....... H"-1ot F:ou~nd ........

...... No:t F+ound ......
.. Not: F:onund::.

1.. o., Found .

N.. ot Fround ..
....... Not: Fround .....

4 . •5,E0 34.19
---... Not Found ---...
-- Nlot F:ound.

-.-- Not: Found ....
--- Not F:ound .....

Reje:::cted.,': by. :, . ,.:. , L

+" .I;

Ab ,ul".

D)ec:a..y, Abun,,

:AA ,

26..180 1M : 343, 97

60,;j. 3 .*.
768.,,36
934.]i,06

1:1.20. 29
:l2f38,:.:11
.1.377,, G7
:1.764. 49
F:ounL+"d -::

24 1.98

295.2:L
351.. 92:

"785.91
Fo' u-ind =::

1.0 00035 34. 19 Decay
---.... N ol,:.t F: o u ~n d " ': T -:..

....... Not F"oun 0,4;• +..+
1 ,, - .0 0 u@E3 2.

......Not F~o und. ---.......... ..... .. .

.1.,09i00.:.35 E4.,40,:
(Abn. L~i~m~itb = 48.489)

- hot F ound -- Dc a:y.
........ N.o t F-ou'nd ---.....

.0 I-I035 ... 3.55
1. 000f0.35 25.•5
---... N'.ot. Found ........

(A:bn, L..imriJt -: 3. 20,0, -'.;' '

PB...-21:L4

% Abundances



jack; ad F: a par F 1:1 mu e~ci)
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Uni.d:en"tif:ied egy Li..:
Sample.~i.. T!D' n EFT. .... " ... 11., Ac•quisi tio date : .30...D EC.-2.011 :10 0 '5'

.U M pg'•..; / Ar•ea :" gh .... " ane Left..... "w . ..... c %Err'":n•, %1. f F I a g

295.09
351 .71 2

A'• 120.1" 46
1460.07

146a.
1764.85.•

48

1..0

.I.[:.',
70

41
28
27
:1.5
27."

5:1

61

1

!, El
2.,04

2,,92

2.63
2.63

2.47

703.,05

1220.98•:
2240.,00

2922.62
2924.6:1

I'528." 36

583!!
697

:1.0: i

21.21

2913
.1521

:I..I~

1.5

1.6
1.6
14

1I. 770%:"';: 32,.5
1..99E"-2 R 5.
6.68E-T.02 :12•.,,7
2.58E-02•. ti .. 34, .2'

:1.0(4E-02€:.: 30. 6
1 ,.00 32.5.
5.4:1.E-03 4.4
9., 82E...03 24.4

5. 82001.'.0
5. 3,'T.E + 00

2. 7jEii+M.•-)

2. 35E+00
2.,35E4:;..'00

2. 1t4E+00
TC
'.,.-

FIX ',T = Ti enativ el y assoc:i..ated



DIeitroit Edison F...iri 2 MiiA Repo*t, Generated 30-DEC-20:I1 1.160005. 04 M

:•Simple 1D n, EFT-2252!..II .:.'

M~in~imum• De'tect.-able Activity Rep t,:•H

B EO
BE....7
F-18

A-2r2
1A1-24

CL...38
AR..-41.

SC.46.
CR-51.
MN-54
CNN56
MN-5G

NI-56,

C0-60
CU-64

Ni I 6

ZN-65
ZN-691M
SE-7."5

BR-8•.2
BR-83

BR-85
KR.-8.55
KR-85M11

.0B-"86
KR"-87

KR-87S7

RB-88,
Y.-88

RB-89'
KR...90

RB-9..91
YB-9011

Y-91.
Y-...91M
SR-..92
Y..-92

MDA
(uCi/cc"

25.

19.
3.

2.
15.
0.

19.
.38.

12.

15.
0.

14.

0.

54 .
7.

1.

14.
0.
0.

14.
0.

06.
10.

0.
0.

0.

0o

0L.
0,.
0..

0..

('.J

0.

0.

(.
0,,

1.

4 77.5b9
511. I00

1274.54
1368.,53
1014.44
0642.,4a
1[29.3.64
889.2!5
32J0.08

834.83
1238.2.5
1.810, 69

5I. 8,3
122. 06

8:10. 76
1 099. 22

1332.. 49
1345.90
1481.84
1115. ,52 ..°
438. 63
1136.00
559.1 0

776.,49
5E9. 64
8.81.,50
802.41
513.99
151. 18
513.99

1076.63
40R. 58
388.40
196G. .3 1".2

l1382.239
1836.01
220.90

1031.,88
1118.69
831.69
824.23:.•:,"
202. 51.

1024.30
204.90

555.60
1383.94
934. 46,•

7. P615E-08
Half-Life too short

6. 988,0E-09
H•if-Life too short

Half-Life too short
Hl..if-Life too short
Half-Life too short-

9. 0488E:-09
1.o0620E-07
8I.193E-09

1. 4894E-08
Half-Life too short.

9. 729'7E-08
8, .4962E.-0f') '

8. 3567E-.C)
1.7857E-08

.8. 31630-09
Half-Life too short

Hal f-Life too short
1. 5301E-08

Half-Life too short

1i.1530E-08
Half-Life too short
Half-Life too short
Half-Life too s..hort
Half-Life too shor~t
Half-Life too short

2. 2151E-06
HaIf-Li fIe too short1

1.248I008
1. 86il(E-07

Half-Life too short
Half-Life too short:
lal f- ife -too h:) •,

H f-ife t-oo s~';
8. 7372.E-09H 1 fL. :i. j!o1:sh orl:

Half....Life too short
Haklf-L:i.fe too short:

Half-Life too short
Half..-.Life too short-,

Ha~lf-.Life too short
2.,6669E-0-:6

Half-Li.fe too short
Ha.l.f-Life too short2
Half-Life too short



Minimum~~~~~~~~~~ Deetal AciiyRpr cotne)Pg

1~ ~ ~ ~~~72 63 9 it i~n

ii.B-91. 20 76 .7 1 . IL I -I

ZR-95 20 75.7 1.5344E-08

0.' 657.9 Hal- Life too shr

1~~433 H I ~ ji a)1ife to~o s;hort
i -9 19. 7I9.58~ 2.61E0

TD 1'9111 0. 14.5 HafLf too. sI.E
TC101 0. 30.8 HafLf tooA short. *ii ~~y

R5 0: 31 49.0 1. 0890 ,2

iE 10 (1. L1.9 Hal1f-ILife too s~hort

AN I :I ON It5 Li 13.8214E0

S"1 1 131 4.?( 39.6 W INE-08'7

SN I. 1`4 5. 15 .5 2.361SE-08 L

SB12 47 56.9 5.i37IIIi IE-06 II

SB1 25 :129Ii' ~9 -a. 42 .8 :1.939AE-01I3 rt

TE1.* 1. ~ 41.0 HIalf-LifeIj . too short



Mqi~n~imum+ DetLe:ci-able Act.I.,,ivity •:" .......po.,rt• (cont:inued::) rP.agl~e U 3.
Sapl i. EF-21-1 IAcusto dat Iu 36H 26 :1.1 :106300

Bck gnd NW)'""..."'
N~~ ".ul. .cv 1+ " d.wice• U /

CS-136
."'1.36

I.,i•- I. *VJC, ;

A- 139

CE-IND1LA'140

LI(>. 1"**.

BA-1•.-..4:1.
CE...141.

X .- I ++.
L.A-142
CE-i43,
C E- 14. 4.4

iR. :1 44

PM- 1481
FL 1652
U" 154

EU.-56

H". 18

REU-1889

AIV)HG-203

TL-208
PB-212

B-214
: PB-..211

RA-224
RA-226
AC-22.

PA-234

U~i-235
Wif-2239
AM-24:1.

2i.0.
0,,

20,,
0.
0.

53.
(J

0.

0.
0.30.

0.
0.0,

0.

6.

21.
15.

28,

63.40.

..

0.6,

0.

Ii0.73.
43.,

47.

-3.
M,.

13.

1313.02
612..65

45.49

2636. Ps
1283. 23

53"7.32

159.49' :

1.90.52

1.45 44
1354.52'"
255,.12
64+1.17
E93.26G

133.5
1489. 15

91. 1.0

,.;O i"

344. 27
100;-". 7G

.1.05.31ll
646. 29

1221., 42
G85.81.

:1.5.38

279 19

583,:.14
238.63

6•. 31
351.92
240. 98
186.21
338.32

64. 37

13:1-. 20
6::3. :29

143.76
1:.06 3
59. 5.4

1., 920..9r" 1..`.]
II;3 Lif to L:o shiort.
I..t,:; 1 f I.. :i I +, ; C : i. ;hc o : . i.;I+ -+,i

9 . W5009:*-6

Half-i.Ife~ too: short:

Ha.l~z.f-Life t oo sh or t

8.0353:IE-09.

I-.Half-.ife too. short

Ha.f-Life too shot

2. 126E.-08

-" . 66......

Hal:uf-.Li~fe too short-

2'.'. 2K353!4 -(6')

IH-alf-L..i~fe too -.sh'ort

Ha1 f'.-L~ife too sh o'rt

5.65989E-08

i+ J2:. ,tE.

Hal1f-Li re too sh orlt

1. i.26"E-07

I ";i - :i. 'fi ":1 tr' o "" " 1"
I l .F L. ,f.. 6 :.!*:.-td ".

2. 23041E:-06
3. 9992Eoo08hy
3. 649,E-.08
2. 5:5720E,7

,, '.,, , . ." )

H..alf--L~ife too slhort
Ha.1.f....i fe t-oo shoirtl

3.30;551.-.06

S 1 13 F: Lo- '1" ,4 1

. 4884E.-0'9
H--alf-L~ife too shor-t
Ha~l~f..,I.ii t-oo s.'ho:rt
I..l.df-L..i~fe t~oo short.
H alf".-Life too sh",or't

. 7849'005
1 "F'', L,) i:..'.o:

2.01735E ''0 '?
5.3.525E-08 7'

Hal•.f-.L~ife. too shorit

1.32.750-07

-Io

C



GEL LAB RESULTS

EFT-11-1 2011



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address :

Detroit Edison - Fermi I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom MowContact:

Project: Fermi I - PO# 4700246055

Client Sample ID: EFT-51811-111 Project: RO1T001 16

Sample ID: 279061001 Client ID: ROIT001
Matrix: Ground Water

Collect Date: 18-MAY-11 09:15
Receive Date: 31 -MAY- I
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Pu, Liquid "As Received"
Plutonium-238 U 0.00204 +/-0.111

Plutonium-239/240 U -0.0245 +/-0.105

Plutonium-244 U 0.0387 +/-0.103

Alphaspec U, Liquid "As Received"
Pct Uranium-235 U 0.00

Uranium-233/234 U 0.154 +/-0.263
Uranium-235/236 U 0.00 +/-0.212

Uranium-238 U 0.221 +/-0.303

Rad Gamma Spec Analysis

Gammaspec, Gamma, Liquid (Standard List) "As Received"
Actinium-228 U -5.0 +/-14.2

Americium-241 U 8.92 +/-19.1
Antimony-124 U 1.90 +/-10.9

Antimony-125 U 0.841 +/-10.2

Barium-133 U -0ý698 +/-4.46

Barium-140 U -75.1 4/-113
Beryllium-7 U -14.7 +/-42.3

Bismuth-212 U 19.1 +/-54.6
Bismuth-214 U -1.51 +/-9.69

Cerium-139 U -0.737 +/-3.52
Cerium-141 U 5.34 +/-11.9

Cerium-144 U -18.7 +/-25.7
Cesium-134 U -2.71 +/-4.02

Cesium-136 U 16.6 +/-28.9

Cesium-137 U -0.59 +/-4.33

Chromium-51 U 0.337 +/-69.6

Cobalt-56 U -0.581 +/-3.88

Cobalt-57 U 0.644 +/-3.27
Cobalt-58 U 1.24 +/-4.72

Cobalt-60 U -2.03 +/-3.78

Europium-152 U -7.0 +/-9.93
Europium-154 U 3.33 +/-8.84

Europium-155 U -8.36 +/-11.9

lridium-192 U -1.01 +/-4.35
Iron-59 U 12.4 +/-11.9

Lead-210 U -495 +/-509

0.336
0.282
0.244

0.485
0.325
0.485

21.5
31.5
19.2
17.2
6.39
158

65.3

97.5
16.4
5.64
20.6
39.1
5.78
55.4
7.54
118

6.22

5.56
8.33
5.39
15.1
16.5
18.7

7.16
24.5
793
12.5

1.00
1.00
1.00

1.00
1.0.0
1.00

pCi/L
pCi/L
pCi/L

percent
pCi/L
pCi/L
pCi/L

DDRI 06/09/11 0724 1108273

DDRI 06/08/11 0933 1108271

1

2

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

10.0 pCi/L

pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/ll

pCi/L
pCi/L
pCi/L

pCi/L

pCi/L
pCi/L

KXG3 06/27/11 1233 1111565

Lead-212 U -2.35 +/-7.45
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 -(843) 556-8171 -www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address:

Contact:
Project:

Detroit Edison - Fermi I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi 1 - PO# 4700246055

Client SampleID: EFT-51811-l11
Sample ID: 279061001

Project: ROIT001 16
Client ID: ROIT001

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Standard List) "As Received"
Lead-214 U 14.7
Manganese-54 U 0.206
Mercury-203 U 2.28
Neodymium-147 U 76.5
Neptunium-239 U -3.51
Niobium-94 U 2.06
Niobium-95 U 5.58
Potassium-40 U -7.01
Promethium-144 U -0.0589
Promethium-146 U -1.98
Radium-228 U -5.0
Ruthenium-106 U -3.17
Silver-1 l0m U -1.68
Sodium-22 U 1.09
Thallium-208 U -1.66
Thorium-234 U 47.3
Tin-I 13 U -0.651
Uranium-235 U 2.15
Uranium-238 U 47.3
Yttrium-88 U 0.0809
Zinc-65 U -3.83
Zirconium-95 U 3.65

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha U 2.05
Beta U 2.52

GFPC, Ra228, Liquid "As Received"
Radium-228 U 1.03

GFPC, Sr89&Sr90, Liquid "As Received"
Strontium-89 U -2.16

GFPC, Sr90, liquid "As Received"
Strontium-90 U 0.0884

Rad Liquid Scintillation Analysis
LSC, Tritium Dist, Liquid "As Received"
Tritium U 65.7

Liquid Scint Tc99, Liquid "As Received"

+/- 11.7
+/-3.74
+/-5.52
+/-219

+/-30.0
+/-3.14
+/-4.53
+/-46.5
+/-3.16
+/-3.93
+/-14.2
+/-28.8
+/-3.67
+/-3.13
+/-3.74
+/-176

+/-5.44
+/-25.7
+/-176

+/-3.85
+/-6.74
+/-8.33

+/-3.06
+/-2.61

+/-1.15

+/-0.369

+/-11.07

+/-293

15.8
6.32
9.88

385
49.8
5.90
9.37
86.2

5.34
5.88
21.5
48.3

5.75
5.81
6.11

322
8.96
42.9
322

6.60
9.64

15.3

5.05
4.32

pCi/L
pCi/L
pCi/L.
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

5.00 pCi/L
5.00 pCi/L

1.93 3.00 pCi/L

1.70 2.00 pCi/L

1.94 2.00 pCi/L

529 700 pCi/L

CAS2 06/18/11 1001 1109556

BXFI 06/09/11 1334 1107735

JXRI 06/17/11 1249 1107743

JXRI 06/26/11 0957 1115396

EXK2 06/13/11 1647 1109586

4

5

6

7

8
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company
Address :

Detroit Edison - Fermi 1
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi I - PO# 4700246055

Contact:
Project:

Client Sample ID: EFT-51811-111 Project: ROITOO116
Sample ID: 279061001 Client ID: ROIT001

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Liquid Scintillation Analysis

Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U 7.69 +/-16.6 28.5 50.0 pCi/L MXPI 06/14/I1 0820 1110082 9

Rad Radium-226
Lucas Cell, Ra226, liquid "As Received"
Radium-226 2.67 +/-0.598 0.442 1.00 pCi/L KSDI 06/08/11 1240 1107697 10

The following Analytical Methods were performed:

Method Description Analyst Comments
I DOE EML HASL-300, Pu-I I-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 901.1
4 EPA 900.0/SW846 9310

5 EPA 904.0/SW846 9320 Modified

6 EPA 905.0 Modified

7 EPA 905.0 Modified

8 EPA 906.0 Modified
9 DOE EML HASL-300, Tc-02-RC Modified

10 EPA 903.1 Modified

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Plutonium-242 Tracer
Uranium-232 Tracer
Barium-133 Tracer
Strontium Can'ier
Yttrium Carrier
Strontium Carrier

Technetium-99m Tracer

Alphaspec Pu, Liquid "As Received"
Alphaspec U, Liquid "As Received"
GFPC, Ra228, Liquid "As Received"
GFPC, Sr89&Sr90, Liquid "As Received"
GFPC, Sr89&Sr90, Liquid "As Received"
GFPC, Sr90, liquid "As Received"
Liquid Scint Tc99, Liquid "As Received"

94.2 (15%-125%)
81.9 (15%-125%)
79.6 (15%-125%)
123 (25%-125%)

98.9 (25%-125%)
113 (25%-125%)
101 (15%-125%)
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WR EF1 04-052
Page of___

Attachment 2, Page 1

FERMI I GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: L~ t.] ] I][-,) 2)

Sample Location (Well Number): /1,)-

1. Representative sample collected. Date/Time -o / /

Sample collected by: r]o4Tf/I- Date: - //
Printed Name / lignattlre

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample 2_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: Cr-/ •64@ -)4 4 Date: /
Printed Name / Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: , /,0 Date:_____________
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: I c;x.( L --.-- c-1, L tDate: k '-'
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample; analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

I Sample Location 41311 - 1ID
2 Date Sampled 04/20/2011
3. Time Sampled 15:30
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2011
2. Time Sample Counted 09:48
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.9 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2394.8 cpm
Net Spike Count Rate (cpm) 2386.9 cpm
H3 Spike Activity (dpm on count date) 6576.0 dpm
Counter Efficiency 0.3630 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.6 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnqmi Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.29E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ...- ? 41.......Date ______ /

Reviewed By: /x ,J•.Date 7' ?-t'1(

Form.76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: rF2- %U1• // L)-

Sample Location (Well Number): r __ _ _ _

1. Representative sample collected. Date/Time -/ / /3 // 3

Sample collected by: /,:•,4, /4 1i' / .
Printed Name / Signature

Date: 4'zo/,

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by:. (2 -rint
rinted Name

/
/ S 1% aturq

Date: - //

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: (d1 r<
Fermi 2 RP Printed Name Si nature

Date:- /-



WR EFM 04-052
Page of

Attachment 1, Page 2

Sample number: ZAI +-3// -/

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: C_¾94•P A t /t2 / Date:.L,-
Fermi 2 RP Printed Name (signatUe

I~ /1

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: c / I Date: -41,/-//1
Fermi 2 Printed Name Signatur
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
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.,.• r. i , i),j:.p3/3

1'i:. 379IZ '3 CF

Hal].f.-L. i.fe? to,:o,:: .shlo:rt.

, ,',.i i:.:i i>...),;.

;, , .t;.'( 3.7.'i~>.,

1 .4 2 - 0I. . .

(J07WE-0

Hal ,, f-L ,: t ... sh.,p:.

:1. ,,3.:I lf!:. l791 '(935

7 5 "7 0 9 ,:1. l ...

H.4.. 89 l'0 c''
9I •iSIE-.93'

Hal.f-..L.:i.f~e too -sh.l"r-:t-.:

Half.i'-....Li.fe to:oc s.iho , -::.';

l..la .'f.-.L..i.f",.: too,,: s ,:hort:
9,. 9 37 91E-O.-,'1

Half-Lifegtoo s1hor.(-.",,

31... I,".< 1 t t.',

1I. ,,5. i71 :2E...O**,`



WR EFI 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: P'C'7-8'q J/

Sample Location (Well Number):__.) '

1. Representative sample collected. Date/Time , / //0 /0

Sample collected by: c2A 6L 7 2Z/T1 -- / 4 Date: /
Printed Name / Sifature-/'

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sar;iple containers only

Sample sealed by: Lie • / Date: - e
Printed Name / gnaIuW

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performedby: _.'5 7 L- / a Date: P-P-•(
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Pr tection Supervision or
delegate.

Performed by: -6//C- 61-/7 @ Date: f' 4
Fermi 2 Printed Name Signate-
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-8411-11D
2. Date Sampled 08/04/2011
3. Time Sampled 10:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/08/2011
2. Time Sample Counted 12:25
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.9 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2264.6 cpm
Net Spike Count Rate (cpm) 2254.7 cpm
H3 Spike Activity (dpm on count date) 6466.1 dpm
Counter Efficiency 0.3487 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.3 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniuqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.50E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date H-8 -

Reviewed By: Date "

For 7.00.3 At 1Pil DC:TGHEMFie:431.0
Form 76.000.39 Att 1 PI/I DTC:TGCHEM File: 1319.02



WR EF1 04-052
Page of___

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: C-fr7 g-/ /-/ ' )D

Sample Location (Well Number): 11 2)

1. Representative sample collected. Date/Time "_/-/ / /0 Ico

Sample collected by: 4o1 ,#s O/ff,- / ,7"--.-- Date: iF - ' "

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: CJA0-1  J" / 4(A r'/ Late:•j-q-//
Printed Name / Signature 'I

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 4I

Performed by: I/ /- Date: "/
Fermi 2 RP *P ted Name i a e



WR EF1 04-052
Page of___

Attachment 1, Page 2

Sample number: eff-r-'L// -1

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: ( .d4 "r " / (1A- Date: ,"'

Fermi 2 RP Printed Name USigature

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation revie, y d tion Protection Supervision or
delegate

Performed by: Date:
Fermi 2 Printed Nam Sigatllre
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer



DETOI ATSO FTR.- CIWN 1LAN F9 1 , O- "",ID(RTPE-AU -01T:V;53 °5

G)AMMVA SETOC NLSSRPR

HIGH i EF I C: IEN CY DETE:CTORw;

I:I:Yr ......... ......................... ......................................................................................... .... .

S.mp (e:n Time: 4- - 1. 10.-40 00. 00

......................................................... ................................... ............................... . ... .................................................. ..............

.. ..... ............................. .......................... .. ...............................................................................
........ ............................................................ .......... ......................... .......... ............. I........ ................... .......... ...... .....

c)....................... .......................



Page u 2
' Sample ID: L) -. 4:1.LID n '..t :1 s :1.Acqusi:t:ion date t 9-...AUG..2.0:1: :W.4:40:2: 6

Ferm i. 2 . :i. .- I; i. o i ::' co'; e cR d :t. o ni (3.. i in.a S p ec t r os co py R or

tSample ID Number- EFT-8:,2j..I4 :1:1.:112'
Sarple coollect.ion star t: datea 4-AUG-20::11. 1.0 :40s a 00., 00
Sia<"apl:.e co:ll.e::ection end: date u 4-AU-23..-.(:)Ik :1::.4040:(.,00
Ty>:pe-. of ml::l : 1o s.. I I Li Mar:i,. Liqui.d
S.1amp1le quanti::.ty :u 1..000001+03 cc

iSample, geometry : M2L1.I Ol:,perato::o: C.It:

•1 Ci x.•.x* .v-.I.K i. .t- .-IC .-IIX.* K .K .:, .- 11 .-i .I *I lc:c: '.t u i. s :i. ; :i. on l:r:'gt C'asi et;ets .*.* *-,,* -4.* ..*- -4-:,,:. **.*1.. **. .x*K I*X* C**

Detector numb:Ier I DElT 4 Acqcluti.ore cidate s 9-AUG--201:I.1.4:: 40:26.83
Pre"se,.t- l:i.ve tim. i : 0 00 45 :00.00 lE-l ap:.s.ed l.i:ive t i.me : 0 00 : 45" W::0,. 00
El.:i.ap$sedC real t:i.me : 0 00 :: .45: 00.. 70 Percent: dead t::ime o 0.03 1%

•*i-.*..4. -K.-- *..-. *--. i-C.:,i.- iC.9-.-..*.*-*-C--...',. (.2a .1. i:i. rat:i. onl I::'Strin etC :,,:j . I. X.f.- .- 3.- .-x-... .... .-.....-...... .-.-- ..-

Detector numbIr : IeT)l:l 4 Yearly ,>:c:al date a 14.L-JUNlQ-2011 14:050:56.. 41.
Kev/channel 5. 00095E-0:1. Zero offset:: . 5.09650E-0:1.
Da:i.ly cal da:c :te : 9-...J. --.201:1.i 14:21:0,.2,, '4

Start: channel. : .1.00 E~nd channel. : 4096
He i, ght sens:1.vi.tiity : 5. 0000 Shape sensitivi:ty :: 10.. 00000
Max:i.mum number of it:eratt::i.ions to resol.ve mult:ipl.et:s : 5

-C ~M I ** 1M x.-x..x.-x.. X-. *-*..- * - K.--IC..K lt.] c :I. :i. ci e :I :I ent:•.l: :i. 4- I (:i.-.at .j; ton,- P::'.t.. ia ete ~s .1K (X. 4. .- f.... -K Cx.- .. . 1- -- K..*.. .-x. .4.(.4.:(..x. **

EInergy to:.÷er<ance : 1.,, 75000 -alf-life .1I" ,..j:, rati.io :: 1.0., 00000
Abundance li.mii.'t. : 75., 00000 I.b:i.Irary : dacmas-tee.. n]. b
E.ff i.cie-i.ncy f::i.le n EFF:1D4 nm2l1. E I4:ff:i.c:i.enci:e. es at n ::Peal-k energy

Pk It Energy Area t.:1..qgnd FWHM Channel I..eft j::'w C::t:s/Sec %Er-r Fit:

1 0 198f 64 7.3 83 1f. 03 398f 823 393 1.0 2, 7--.-02 26ff 2
2 0 295.83 65 75 1.f 67 592.55 585 :152 4.E-02 31.63 0 352,64 52 *78 0., 86 706, I 704 11 1. 94---02 36,. 4

4 0 511.58 18 "3 2.09 1023f97 1016 :15 4.;76E-02 1/.f 1.
5 0 609 92 123 26 2, 00 1.220.61 :1213 :1.7 4., 54E-02 13.f 5
6 0 1:121. 05 28 31. 2.37 22.42.65 2230 25 r1. , 04E-02 56.6
7 0 1460.95 90 10 .1. 59 292229 2912 18 f3. 34-.02 13., 1



Sample Title : EFT-8411-111)
Decay-Time 5 04W00:26.8-3

Post-NID Peak Search Report

Page : 01.
Acquisition Time =: 9-AUG-2011 14:40M2.8,3

it Energy Area Bkgnl FWHM Channel Left l:IAw %Err Fit Nuclides

0
0
0
0
0
0
0

198.64
295.83
352.64
511.58
609.92

1121.05
146)0.95

73
65
52

128
123

28
90

83
75
78
73

26
31
10

1.03
1.67
0.86
2.09
2.00
2.37
1.,59

398.2M
592.55
706.17

I O03. 97
1220.61
2242. 65
2922. 29

393
585
704

1016

2230
E912

10
15

15
17
R5
Is

26,.2

36.4
17.1

56.6G
13.1.

0191
Abs'. al

BI -A19



Nuclide Line Activity Report(.-
'Sample ID : EFT-8411-11)

Nuclide Type: natural

Page :
Acquisition date n 9-AUG-2011 14:40:26

Nuclide
K-,40

Energy
1460.81

Uncorrected Decay Corr
Are. %Abn %Eff uCi/cc uCi/Cc

90 10.6. 2. 353E+00 3. 59E-0. 3. 59E-07

i-Sigma
%Error,
13. 1 4

Flags "*" = Keyline



Sumrmar y of INuc lide Ac.ti:.vi ty
S.:mp!: le.1. n EFr T-.-.8411- :...l I)

Total numbe.r, of lines in -s.pectrum

Numbe-:r of uni~denrt~ifi'ied l~i~nes,'
Nqumber of l i.ne.,s t-enta,",tivel.y :identi fied

P.e:: g e : ,
Acqui.s..i~tion date n 9-.AUG..,2011 :I.440:26

0
"7 100.00%

I'-uel ide Tlype u natural.

NucidI i "rfe
K-40 1. ,, 00E+5Y

U.Jnccrreer eclted
De,--,ca.:,y u C:i./" :-c.

1.,,00 3. 5981Ei-.07

.,i.'y :3.598E...07

D~ecay Corr-

3. 598E-.0?7

3. 598E-07

Decay Corr
I-S~igma Error

0.,473E"-.0"7

."Si :.gma
%Error Fl .ag s
13.1.4

Total, A c-'. i.v

G'r'and 'Total Act:i.vit'y :. 3, .5981 -.-.07

F:l.ags: "K". = Iey.ine no--: f'ound
"E",= Ma,,ual.ly edited

3. 598E...O"d

"M" = Manuall]y" accep:ted
"A" = Iuelc.i~do specific aI:n. l.im~it



Rej ect~ed Re¢.,portt
' Sam pl1e I D : E]F"-8,: 1.1-.1 1i)

Hal.f---..Li.fe
N'.Iucl: i.d e H'al .f.-l.].i fe R"a t:i.oF:"-18 .1.09., 74gM 68.,,01

X' A b cu": ,ndac es'..:

I::amge : 4
Acqui~s~itiLon d::ate-x• : 9-.-AUG-...201 14:40:26

E:-rgy %Abugnd5:1.1..00.*,1.93.,46
F~ound - .1.00.003

S C-..46 83. 83D, ""•'

%A bund.:

119. 781D

0.06 142.,53
889.25*

12. ,51
an e FooY ] ":''.rc unfd =::

0.04 66.. 05
96.,73

121. , 12
136,,00*

:198, 60
264. 65
R7953 ,, 5
303.9;31.
400.,65

.•ance(.s Foundi(: ::

0. 13 497.08*
610.33

San'c~es F:'to"u'd =:

GO.70
99.,,98
99.99

38., 07

1.. O
34:1

16.,,70
3,:9,,20

:1.6 45

59.80
25.20

1.32

11.40
0., 8:1.

89.00
5.605. W)

M U MCi!- %Er ror•
4.E8 E 1 1;7.:':""'09'-

---.... N'o't: F'ound ---....-- ,Not F::ounfd .......

:1.,,0'741E-'-08 Y'.6.05'

........ N.ot: Found ---...
........ NoI t F~ound ......--- N', t I::,'':F i .Found
--- Not F:ou.nd .....

B. 234E..-07 E6. .1.7
--- Not F'ouind..
-- NoIt: FV'ound .
--- 't Found .. .......... Notl F~ound .....

....... No t F~ound .....
5., 65:1.EI07 13. 54

--.. No't. Foundc...

.1. ,.88E-02 :1. 3, 54

IRejected byD~ecay

A bun.

% Abund.

RU... 103

% Abuncl

X E-1:.35 9..1. .1H .13.3,65 P!49. 79*
608. 19

d nc e Fo.-nd :::'z:' , t.Uri :

Decay, Abun,,
X Abun

PM:I'-1-:48M 41.,,30D 0.:1.3 288, 1.11
414,. 07
432. 78
50.1.,,2.6

55.. 2?7*(;I.:I # .. ..

599.74
611. 26
629.97
72.5.70(.':

9:1.5.33

:013.8.16:1.74.1. 4,98

% Ablndances Found =

:1. 9.90M ,375 .... " 1
"7;68..3?6
934.,06

.1.120.,29

.1.238,.11
1..3"77.,,67
:1.764.49

% A::btwundan..o~ces• Foun,~t'd =:

26.80M 278,.4"7 £87:. 30
2 4:1.98:•"
2.95.21[

12., 56
:1.8.66
5.35
6.75

94.90

:1. 54
5.48

8S.00
32.80

:1 7. :1.7
20'O. 30

1. 74

46.30
5.,04
.. ,,21@

15..1.0

5.94

64. E9

4.67
7.94

.... 
No' Found -.- Abt.

.-- 

Not IF-ournd.

...... 
Not Found ......

---.... Not F'ound .....
.. 

Io' Found...

..... 
INot Found.

5,. 750E-.07 1L3. 5.4
.... 

Not Found........

... 
Not F:ouLnd.

-.- Not Foundc.

... 
Not: FJound .

1 ,, 00E+35 13.5-4 Decay
---... N'-otb F:ounr'd .....
---.. Not F'ound .....

1.,, @O 1,.+35 56., 56....... N',ot Found ......
....... Not F~ound ......
........ Nqot: F~ound.....

(Abnt Lim: t 48.48%)

---.... NotH- F:ound ....... Decay
.N. 

NotI. Found.

:1. 0..• Ei!4.:i5 3:1.,58

B 1 --2:1.4



Rejeted Report (continued)
Sakple ID u EFT-8411-111) Ac::quisitio* ~n- dat : 9-A*UG-201 1 1040MJ

Nu cli.de Half-ife Ra~t io Enry%A~bund M U M;1 C %Err~or Reje~.(I:ct by

P214 26.80M 2847 351.92* 37.. 0~ 1.. O1OEA 35 36.. 43 D~ecay

~ (1 ~tn ~r~~e 785OI.91: 1.1 -- Not FoundL.j 1 1 ?. i



U.Jnr:i. di c":r:i f ie cd E ne:rgy L.n .. es
•:.Samrrp:le :ID: :s E:FT-.-8411I.-:I1:.]) A,:i:::.L:i 'li.on cbe r: 9 ... . -2.0] :l. 1 W 40:

:i:t Eiinergy Area BI..rd I:WHM Channevl. L...e'ft 1::w C::t's/Sec %lErr

0
0
0

0

(?

'L

198,. 64
295.83
352. 6(4
51:. 58
609., 92

:1. 121.05

73
65

128

28

83
"75
7"8

.3

31

1.03
:1..67:1.,, 667
0,,86
2.09
2.00
2,,3"7

398,, R3
592,, 55

706,. 17
I 023,, 97

:1.2.20 , 61
2242: 65

3 1.0 2.,72E'--02 26" . 2
585 , 41:E-'02 31.6.

7'4 . : , [:. -.O3 .136 ,, 4
101l.6 15 4.,76E-.02 17.. 1
cr'•3t :1. 4.' '54E-02 :6,, 1
2230 25 "1..04E.-.02 56.,6

%E: ": f F:" :1. a F l s

6., 34E+00 T
5. 82E+00 -T
5,,.: 38 E--.O'. T

4.. 58E+80 T
4. 25E+00 'T
2,, 74E+00 1'

F].a "'' "T ' = F entat i:vel.y ai;sc.:::.:i.ate:.,d



.3 -:,6 Det'ro:i.t Edison r-"erm1. 2 MDA Reo'e::,'Pt, Genera't:;ed 9-AUJG-2...02.:.1. 15 25 :34.73 N.

.mple ID N EF:T-8411.-I :.

Mi1nim~um Det-!:ectabl,.e Acti1vit~y R;.epo:r~t

B c:"k.g rIn,. En]•e r.g y M D)A
N..ucl i.de,< Sul-- (kI..eVU) / .C i/cec)

BE..- 18, 477.59 4.9057E..08
F :.8 , 5:1. ,,00 -a fHa l.-Li-e too short:.I.2 9.....74."5-4,.,, 6.,,6042E'-"09-

NA"'"4 15. 1...368.5, 2 ,, 5*.6901. E""06
MG"--27 0 1. 14. 44 Ha]. f-L...:ife to.:oo short
CL-38 0. 1642.42 Half-Li:fe too short
ARl-.41 0. :1.293.64 Half-I..:i. fe too s;hort
S -46 1. 889,. 05 7 L 4E-09'..
CF;,-5:1 8i5,, 320.08 6,,2098E-08

MN- 54 28, 834. 83 8 31.0E--9
C.-.56 :17. :1.238.25 1.3259E.08
MI-I56 0., 1810. 69 Hal "f--Li tf oo sh.-.: l'ort
N I-56 4:1.. 158.38 9. 277SE--09
C 0-.5-7 51., 122,,06 '7. 854:2E-....0

CO-58 20,. 810., 76 7.- 377:1.E-09
F:E-59 14. 1.099. 22 '1. 391 8E.-08
CO-.60 1L 1. .1.332.49 '7,3741lE..-09

CU-64 12. 1.345., 90 2., 2.1980E-03
I-65 0,, .14 184 Hal.f-.Li.fe too short

ZN--65 1 1 5. :1 ,, 2547 08
ZN-.691M 29. 438. 6.3 3,. 5E-06.. . "..... "L .. ..... 26 . 2E-. 0
SEi;1!-.-'5 38 ,, .1.36 ,,0[4 9.,,268 1.E-..09

AS-76 57. 559..10 5., 0769E"-07
BR-82 22. 776., 49 9,, 5965E-"08
B1-:83, 0. 529.64 Ha l.f-Li...ife: too short
BR-84 0. 881.50 Hal f-I.i'fe too .short

IBl~b-.•'k5 0. 802. 4:1. Ha). f-i...:i fe too short
KR-85 54. 513.,99 :1.8803E-..06
I!I:R-..8:51M 01, 1.51.1.8 Hal.f-I..ife.: too short

S--85 54. 513.9 99 8 6007E-.09
B-86 1. 076. 63 :1.. 0644E.-0.@7

IK.--.87 04.. , 58 Il if.-I!. :. Half-::Le:,o shor't
SI-8TM 0. 388., 40 I-. f-Li f*e t"oo short
1KR.-.88 0. .1.96.32 Ha:lf.-LI.i~fe too short

-88 0. 1.382.39 Half-....i. fe too short

Y.88 5 1.836.0:1. 6..6372E-1'09

11'--. 0.. 2"20.90 Hal.f.-Life too sho:rt
:RB -89"•" 0 ,,:.[1031. 88 HafLktoshr",:, 03 :.*,,. Ha 1. f..l.. :i fe too3 "::_,h or't.:

L",I.- ., :1." "1 ,* V.•'I .*~ o~ ~;- :(
.I-9*'I 0... .. 69 II . f-I... fe too .sl"hort

B-.90 0. 83.1.. 69 Half i f:.f..... e oo short.lio't
F;R",.-90M1 0'., 824.2.3 I-Ha'l.f'--L~i'fe too sh'ort:
Y 90'"'9(.] 0,1 202.51. Half1-..L..i.f~e too .sh"ort
S R--.91. ["], 1 :1. 024,.30 Hal<• .f-L-.. i.fe too sh ort

Y--9:1. :17.,, :1204,. 90 . .1 4 .23E.-.91 06
Y-9:I.I 0,. 555.60 H,...- .:I. f-L-i...:i.'fe too short
SR . 0. 383.94 II:. f-I... :i. ff e too short
Y-92 011 934.46 Hal f-Li.:i fe too short



Mi.Amum Detectable Activity Report (continued) Page :
Sample I: :n EFT-8411-111) Acquisition date n 9-AUG-2011 14:40:26

Bc lignd
SuIImNucl ide

Y-93

NB-94
NB-'95
NB-.--5M7
ZR--95

NB-97
ZNR - 9-7

lTC-99(1
TC'-101
RU- 10.3
RH-104
RI*HI- I(09.'j
RU- :105
RU-..106
CD.- 109*
AG-.I 10:13

$3N-11 7 : 1:11.;
8 :i. 22
SB. 12A
Vi-E- :1. 8ThSB-1.25

TE--I.25M
TE-1:.27
TE-1I27M1
XE-:I2*7

T'E- :1.)
TE-1:I.2911
XE-:I.291M

:1.30

BA>131[-:1.3:1.
TE-13:1.

TE-..:131.1
XE-- :1.311
:1-:132
TE-132
::A- :1. 33

DA-:133M1
TIE:-- :1.

TE-133Ms1

XE-133M1

TE-134

BA- :135M'e
Ilii- :1, 3(I E.I 35M
XE135
/E13511

0.

0.
26.
201.
46.
21.

0.1
20.,
19..

0.
01,

17.,
0.

30.,
01,

18.1

45.
12.,
38.
40.
29.
32.,

43.,
0,,

29.
57.

0.1
27.,
69.

01.
40.
33,.

01.

55.,
0.

53.
46 .
46.
15.

01.
35.
61.1
36.

0.

53.
0.
0..
01.

Energy
(keV)

590..8
266.90
702.6,3
765.79
235.69

756.72

657.90
743.36
7:-39. ,9,
1L40•. 50

306.8:1.
497.08
357.99
318.90
724.50
621.8.4

88. 03
937.48
391.69
158.,56
563. 93

60R.7:1.

109.28
417.90

57.,60
202.84
459.60
695.86
196.56
536.09

123.80
364.48
149.72
773.6W/
16 3. 9 .1
667.69

228.16
30E. 84

276.09
529. 8-*
918.58
81.00

233.22
604.70

884,.09
210.47
268.2E41

I1R60. 41
249,.79
526.56

11iD A~
MUjI

Half-Life too short
Hlalf-L~ife too short

6. 8283E-09
7. 2504E-09
6.1I155E-08
1. 2745E-08

Half-Life too short
1. 0748E-06
1. 8160E-07

Half-L ife too "short
Half-Life too short

5.8 370E-09
Half-Life too short

3. 0043E(2-07
Half-Life too short

5. 4740E-08
2. 7077E-0'7

1.828:I9E-08
9. 6271E-09
7. 5658E-09
3. 3989E-08
7. 4225E-09

2. 1495E-08
2. 6055E-06

Half-Life too short
1. 8724E0(05
9. 7009E-09

Half-Life too short

R. 3259E-*07
2. 0613E-07

Half-Life too short
2. 7413E-08

1 f0746E-08

H1alf-l.ife too short
2. 8201E-07

4. 0025E-07
Half-Life too short

2. 0593E-08
3. 3528E-08

2. 9392E-0:-(7
3. 3353E-0D7

H alf-ILife too short

5.8733BE-08
3. 2162E-07
7. 4362E-09

Half-Life too short
Half.Life too short

7. 7305E-07
Half-Life too short

Half-I ife too short
Half-Life too short



Iiyw. im.rmum Det::,ect:.a-•l::,.,.-.: Act::1 v i.vity ReFp.ort (c:ont::i.nued) riag.. 1 -- :e
Warn 1:.m&l:: ID x)a F:I"..-'841:i.-:1. 1. 5 Ac::.qu i..s-i:..t:i.on ate.: 9.-Al.JU..2011 ..14 40:426

"":''::.:: g
l..lu ,:::K. j : g 'I¾(::

CS-i W:1.36
I " 13.

'"1:' :1.3 "

X E' " 13,*.-:"'",

t''" :i. 3'5
".i)>" 1 "'.":C.- 1.41XE- ""138'-

SA- 140

L.A--1.42:.
BA- 1.4:.
[E'141.

.A --.:1 .

.. ...:1. 2

H:E-.--:l .243

[..:E-..14.4

PR14I ::' --:. 4.

I.-D-14",?'

M:-14,,M
EUL -1.:,52
EUil..-1:.54

"" -15.. ..""'

-I1-" :1. .

(.. .. " i 4

TA-...826..

RE.-:1.88

I--IG--- 0:, 3)?
B(! I "" 2 0"7,

I:'B'.-.212.

I:AT -224
IL•f-I2 ..,.
AC-..228

I:,A..23A:
"T-.--235:
LAP-2-- .)::•
..A " , - "•4"1.

0.,

25.

0.
6'.

0.
36.

51.
0.,

51.

(.3

4.6.

0.j

36 ,,
26.

17.,
45,,

IT,

:I...,

34,,
:1.5.,
27.

41..
56..

24.1

57.

0.

549.

58,.
44.
27."

Snc e Iig y
I.'.eV),

81' . 5C .

661.,,65

455, '49
i. 43586

258.-8,,31
:1.420. 50

165 .
128'3.,23

5.7, .32
1L596.,49

190,,;.:.22
145,, 4.4

:1.54./ 52
255,,.1.2
641,+.I,,17
293.,RE,'t.3.+i ,, 5

1489.,15
9:1.,,10

550,, 2"7
.34-4., 27

1l.004,, 7?6

6-46. WE
482,. 03

122.1.02
685. 8:1.

155.03

158.38
279. '1.9

583 :. 4

238. 63

351.,,92

240.98
186. 21
338.32

131.,, 20
63. 29

143. '76
:1. , 1 .:. 3

'-59•,,54

MUM
(Lu[..; i/cc'(:')

8,,.7640E..-09
Hali f'--L.ife too s•:h ortl.

7." 4427IiE:-.09
Iia-L : i... :f too .sho:rt
Hal3. *f--ij fe to:'.,o short
Hal 1 f-L.i.fe t1-oo s•.1 crt
IH.t-1. f-L... i. fe toco shior t

8. 0945E09...-0cI
Hal<•:1 f-...L i.fe tooc,(: s ho'r't

3. 5973E-08
5.34,+06E:--.08

H-la 1 f-.Li. "fe t:oo sho 'rt;
:1. 34851E-08

Ha i "f--Li. t:. o:t o .shco:rt
i-al. f-...L..i. "f(. too sh c:rt
Ha 1 f-.L :i. te L:oo sh ort

1. 9062..'E-07
5, "4.7;31E--'-08

IIalf-.Li. fe too short:
4,, 1.84,8--08
6.. 8854E--0'9
2. 1.53.LE.-..O8

4..24691E-0'8

8., 6868E-08
8,, 3623E-)09
3. 043&E"-08
8., 6284E-.'07
6. 297"3E-.-06
4,, 343:1.E-.08
5,, 8904E1--09
5.94i 9E-."..)E....09

I-iaf. -I... :e. F too sh o'rt
Ha i -L.f i. fe too sh ort
Hal1f"-I..ife t'oo sh o'rt
Hal..-lf"--...ife too sh•lort

4., 74681E:-.0"7
:1.,8002E--.07

5..8987E--08
8.. 295.3E-07

Half-.....i. fe too short
1.05,. E-.6
5. 951. 2E-..08

1L. 2067E-0"-0?
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: C-YP', _ 2 9Z / / 22)

Sample Location (Well Number): __ _ _ _ _

1. Representative sample collected. Date/Time /0-} 7 / / 0 Co•d"

Sample collected by: r•-'-*- .4,,- - / • - Date: /" -/7- /
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž- 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: oqfi77'' / Date: /1/
Printed Name / Llignidkture

3. Sample counted in accordance with 76.0 '.or 79 "Operation of the Packard
TRICARB 1000 or 2100

Performed by: IV\ Date-//
Fermi 2 Chemistry Pri ted Name i ature

4. Tritium analysis printout revi we b R diation Protection Supervision or
delegate.

Performed by: Date:Z,-,
Fermi 2 Printed Naffe ignature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

//

Remarks



Tritium Activity Calculation

Sample Information

I Sample Location 11D
2. Date Sampled 10/17/2011
3. Time Sampled 08:25
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 15:40
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2548.6 cpm
Net Spike Count Rate (cpm) 2541.1 cpm
H3 Spike Activity (dpm on count date) 6383.7 dpm
Counter Efficiency 0.3981 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.5 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirllnm Detectable Activity (uCi/ml) 3.3 x - (Bkg min.) + (Smpl min.) = 1.14E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date -

Date NOV 0 1 2011

Form 76.00 .3 -X 1/1 DTC: TGCHEM File: 1319.02



WR EFI 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORINGGAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: ý'ýfr /¼R/) 13/)

Sample Location (Well Number): iii)

1. Representative sample collected.

Sample collected by: /'-/
Printed Name

Date/Time /I))] / '&'c•-

____----_ Date: /0-/7- / (
Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ____
Printed NRame /U' Sidnature

Date:/e Irell

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

L-1Fermi 2 RP Gamma Scintillation Detector #

Performed by: /
Fermi 2 RP Printed Name

IC41AZZ: --- Date:
Irej



WR EF1 04-052
Page of__

Attachment 1, Page 2

Sample number: FCT- ! 7//I 7 !

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
, Spectroscopy System".

(Note disposition of unidentified peaks in "Remarks")

Performed by: ____ __ ___Date: 10)2-I
Fermi 2 RP e U NSimture

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: -Date: //- -2 1/
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Page U 2
S..- mple ID : EFT-101711-11D. Acquisition date : I-NOV-2011 13:54:30

Fermi 2 Radiation Protection G-amma Spectroscopy Report

3(3CM * 3**.3*3*3**.3*33*3*3***S****** Sample Parameters ********************************
Sample ID Number: .lEFT-101711-IID
Sample collection start date: 17-0CT-2011 08:25:00.00
Sample collection end date : 17-OCT-20.11. 08:25:00.00
Type of sample 1g L Mari. Liquid
Sample quantity : 1. 00000E+03 cc 1
Sample geometry u M2LL Operator: CLP

**3*************M*****A*** Acquisition Parameters **************************
Detector number : DET 4 O Acquire date i. I-NOV-2011 13:54030.19
Preset live time : 0 00345:00.300 Elapsed live time n 0 00:45:00.00
Elapsed real time : 0 00:45:00.66 , Percent dead time : 0.03 %

************************** Calibration Parameters ****************************
Detector number )DET 4 Yearly cal date i 14-JUN-2011 .'14:5056.41
Kev/channel 3 5.00032E-01 Zero offset: ""5.54949E-01
Daily cal date 3 1-IV-2011 07:.468(9.2'7

*3*3****'*********'*3*P***** eak Search Parameters *****3**********************

Start channel N 100 End channel : 4096
Height sensitivity : 5.00000 Shape sensitivity t .1.0.00000
Maximum number of iterations to resolve multiplets : 5

*******"************* Nuclide Identification Parameters *'********************
Energy tolerance : 1.7;5000 ' Half-life ratio 3 10.00000
Abundance limit : 75.00000 Library 3 dacmaster.nlb
Efficiency file : EFFF'D4_1:.m Efficiencies at : Peak energy

Pk It Energy A:rea Bkgnd FWNM Channel Left Pw Cts/Sec %Err Fit

1 0 352.14 40 62 1.51 705.35 701 12 1.47E-O2 42.4
2 0 511.12 169 53 1.89 1023.30 1016 17 6.28E-02 12.4
3 0 1461.31 72 4 1.51 2923.60 2915 19 2.660-02 13.8



i. y Tme 15 05:90.1

Post-MI Pea ~* ~~~Search Re~pcct-.:

Pag 1 1~~ .
A~c:quist :.:.I:ion Tim = I. NOR:) ( 1 103:50:3c'. 115

It1 En:rergy>

0~ 511. 18

Area Bkgnd FWHM Channel Left Pw %Err

:169
72L '4 1.51 2923.60~

701i 12 42.4
1016 17 :12.4

I . t'IL' dea



Nuclide Line Activity Report
pample ID v EFT-1 017:i-111)

Page i
Acquisition date c I-NOV-2011 10:54:30

Nuclide Type: natural

Nuclide
K-40

Energy
1460.81

Uncorrected
Area - %IEff uCi/cc

72 10.67* 2.353E+00 2.864E-07

Decay Corr

uCiicc
8. 864E--07

1-Sigma
%Error
13.82

Flan: "*H = Keyline



Summary of Nuclide Acti.ity
iamp ie. ID N EF 1.7 I-:1 1 D

'Total number of li:.nes :i.n spectrtum
Number of un:i.dentifi:.ed line-.
Number of lirnes tentat::i.vely. : identif iLed

IP:ag:l e N 13
Acq:.uisit~iocn d':ate .I.'-NO..V-20.-1-1 .103:540:30

3
1.I. 00,00%

Nu~c'l ide Type n natura.l.

Nu:Iide H1ife,
K-.40 1..,001Ei+05Y

UincorTrec t ecd
Dec-ay uCie

1 .00. 2.864E-07Y7

Decay Coarr

2.8 64E>07

2 864E.-.07

Dec-ay Ca'r'r
I-S. i E ra I ,or

0,,396E-07

1 -S :i.gma
%Error- Flags
.13.382

'Total Ac~tivity : 2. 8640!>07

Grand Tota Acti.vity z 2 .864E-07

tF:lagsg- "K" = l-.e.y~llne. not: found
"E" = Manually edited

2,. 864E':

"M" = Manually ac~ceptedl
"A" = N'.ucl~ide spec:i~fi.c: abn,, li~mi~t



Rie jected Repor:rb
.ample ID : EF::T..-10:71.O -111D

Paie : 4
A c quti.s i t:i.on d at e a :1.-NO ,0V...201:L1 10 :54 :30

Nucl idcieia I f e.1 fe
F-18 109.74M

Ha if-i i f e
Ratio
200.04

Abundances

Ei.ner gy %M'J-und
5:1. 1. 00*193. 46

Found = 1.0.00

Activity
(uCi/ce)

1. aOOE+35

:I.--Si i gma
%IEr-ror IRejec:'ted by
12.,36 Decay

PB-'214 26.80M 8i19.10 87. 30
241.98
295.2:1.

351 .92*
785.9:1.

A b!:undances Found =

4.67
7.49

19.20
37.20

1. 10
53.40

---.... N~ot Found ...... Decay.-- Not Found

--- Not' Found.
i. 0,00035 42.40
--- Not Found.

(Abn. L.imit = 37.20%)

Flan: "*" - Keyline



U ni d ent: if:ied E ne r gy L, ine sS a mpeI . u. i I::T. 0 1 711-1

It Energy Area Bkgind FWHM

0 352. 14 40 62 1. 51
0 51.1.1 12 169 53 1..89

FIJ.agsi " ::: Tentat.ivel.y ' associ:ated

Pape S
Ac:quis.it;ion date : I.-IV-20 1.. 13 :54 :30

Channel I...Left i:'w Cts/Sec %Err %Eftf Flags

705.35 701 1.2 1..47E-02 42.4 5.38E+00 1
1023.30 1.016 17 6.28E-02 12 4 4.59E+00 1'



Dec.-1troit Edis'on Fjermi 2 MDA FReport,9 Genera.tted I--OV-"2.0.1. 10439038.45

C Sampl:]e ID :N EIF'T..101'7:111.- D M.
iC.,, *, M.', MM *** * MMXi') I'M*3 '3-, -I.. ' -3CM M , MM M* M *3C *C M 'I *1C . MM.: e, *,,,.' , :MMMI..MMM ", ICCM.,M,'C M .*-3C.M., *, ., * M M'.3.'., -

M"i. ni mum Deitectabl [ Le Acti vi. ty Re port

Bcklnd E-ner y MIDA
NuHc 1 i Sum e1.t (keV) (uC : i/cc.)

HF,. 79 6.623E-08
F:-18 0.. 51.1. 00 Hal]. f-L.i.f Fe too short

''-22 9. 1274.54 6. 787"309
i'A-24 0. 1368.53 Half.'...'-Life too shoit,
MG-27 0. 1014.44 Half-L'ife too short
Ci-38 0. 1642.42 Half-'FL.-i'fe too short
fl'-4:. 0. 1293. 64 Hal f-I...i Fe too short

S-...46. 24. f8,89.25 9.2259E-09
CR- 5 36. 32. 0.8 8. 1617E-.08
M'1'.-54 25, 834.,3 8. 1663E-09
CO-56 20. 1238.25 1.5404E--08
MN-56 0. 18110.69 Hal f-Li.'fe too short
N1I-56 44. 158.38 3.0160i:-08
C0-57 42. 122. 06 7, 34961-09
CO--58 18. 810.76 7.7736E-09
FE-59 21 . 1099.. 22 1. 9527-i'"08
CO-60 20. 1332.49 9 .5949E-0
CIJU64 0. 1345.90 Hal] f-Life too short

I-.65 0. 1481.84 Half'-Lsife too short
iN..6,i 18. 1115.52 1 ,699'E-OS
ZlN-.9VI 0. 438.63 Ialf-Li'fe too short:

SE..-5 46. 136.00) 1 07' 15E-08
AS-76 0. 559. 10 Hal. f--Lif'e too short
BR-.82 0. 776.49 Ha]. 'f..-i fe too sho'rt
BR-'83 0. 529. 64 Half--Li'fe too short
BR-8!4 0. 831.50 Hal f-L.i fe too short
BR-85 0. 802.41 Half--L.ife too shor't;
tKR-'8-5 73., 513.99 2. 16361E"-06

KR-85M 0. 151.. 158 Half-1f...i'Fe too slh ort
....- 85., 73,. 513.99 1.00 00

RB-86 9. :1. 076.63 1 18'701E-007
KI"-..8? 0. 402.58 Half F.-Li fe too short
SR-.87 0. 388.40 Half-Life too short:
KR-88 0. 196.32 Half -i fe too short
RB--58 0. 1382.39 Half-Iife too short
Y--,3 9. 1836.01 9. 0101E-09
KR-89 0. 220.90 Ha]. f-I...fe too short
RB.-89 0. 1031.88 Ha].f--Lif17e too short';
KR-90 0. 1118.69 Half-Life too short
RB-90 0. 831.69 Ha]. F.-L.f-'rfe too short
RB-90M 0. 824.23 Hal f--L:i.fe too short
Y-90M 0. 202. 51 Half--Li fe too short
SR-91 0. 1024.30 'Hal f-Li'Fe too short
Y-.91 13, 1204.90 2.91 20E-06

0. 555. 60 Half-'L.ife too short
.3F(--92 0. 1.383.94 Ha]l f.-lI...i'fe "too sl-hort
Y...92 0. 934..46 Half--.L.ife too short



Mi:.nimLum Det:c..ctab.le Activity Report (cont:i.nued) Page 0 2
$ariip,. ID EF --101.7.1. 1-.IID cqui.saittion date .I-OV-201.1. 1 .3 54 30

Bel. grnd E nre r y MDN
Nu.ci. 1e e Stu l (I. eV) ( uCi/c.)

S1-93 0. 590.28 Hlalf-Ife "too sIho'
Y-93 0. 266.90 Half-Life too short
, B-94 27. 702. 63 6,972.3E-09
IB--95 20. 765.79 8. 9302E-09
NIB-95M 47. 235.69 4. 2562E-07
Z-95 1.4. 756.72 1..1983-08
NB-97 0, 657 .90 Half-Li'fe too short
ZR-.97 0. 743.3 36 Hal i fli te too short
M0-99 1.9 739. 58 2.2931. E--06
i"C-.'9Y9M 0. 140.50 Ha]. lt-Li fe too short;
TCI;.-101 0. 306.8.1 Half-Life too shorit
RU- 03 29. 4t9 08 8. 7914E-09
TC-.104 0. 357.99 Hal f-Liife Ctoo shc'rt:
RH-.105 0.. 318.90 Half-Life too shorft;
R:U-1.05 0. 724.50 Half-Life :oo short
RU-1 06 23. 621.84 6.1728E.08
CD- 109 46. 88.03 2. 784.1E-07
A[. 1:1. OM 1.3, 937.48 1.9612E--08

:-"113 29. 391.69 9. 0844E-09
WH-WI17M 43. 158.56 1. 3166E--08

SB-122 19. 563.93 3, 7432E-07
SK--" 1 .36. 602. ,, 71 8.7678E-0"
SB- :1.25 30. 42>7.89 1. 96B2E'-08
TIE--125M 40., 1.09.28 2. 84461--06
TE-127 0. 417.?90 Half-Life too short
TO.W1271 34. 57.60 2.158 t-105
XE-2I.7 46. 202.84 1. 0698E-08
TE-129 0. 459 60 Hal]f--Life too short
TE- 129MI 26. 695.88 2.81W26E-07
XE.12911 70. 196.56 4.5311---"?
I.--13C 0. 5360 09 Half--Life too short

A.-131. 44. 18.80 5.121.2-08
1 131 44. 364. 48 2.8975E-08
'il-13'1 . 149.'72 Hal.f--I..fe too short;
TE-13111 0. 773.67 Hal f-I.f. fe too short
XI 311 M 57. 163.93 7. 3197E07
I.1.32 0. 667.69 Half-L..ife too short
E....32 48. 228. 16 1. 6617E-07
A.-1.33 27. 302. 84 2.6212E-08

BA- 133I 45,. 276.09 2. 14281-05
I-13133 0. 529.87 Half-Life too shlorit
TII-133M 0.0 91.2. 58 Half-L..--I:fe too short
XE-1 33 4.5. 81. 00 2.51.105--07
X-I-1331 .e51,. 233 '07. 1671.-06
CS- 34 35. 604.70 7.3814E-09

.1.3.I 0. 884.09 Ha].f-.Lif'Fe too short
E-13[4 0. 210. 47 Hal f-Li.:fe too short:

BA'-'135I 0. 268.24 Half-Life too short
I-0.5 0. 1260.41 Half-Life too short
XI-13 25 0. 249.79 Hal f.-Li fe too short
XI-I.3511 0. 526. 56 Hal f-Life too shc:,rt



Mi:nimumt Detecct~alb:,le Activit:y ReportU (c.ontinued) Page s
Samp.etID : EFT-10.711-11D.o Acquisition date : I-NOV-2011 13:54:30

Bc.gnd E ner g, MD)A
H]uc] ide SLu (lev) (uS i /cr)

:.3-- 136 21 8.IS. 50 1. 607E -08
-I1£36 0. 1313.02 Half-ILife too shl.ort

CS- 137 4. 661.65 7. 3467E--09
XIE"137 0. 455,, 49 Half-Li fe too short
CS-138 0. 1435.86 Hal.f-..Li fe too short
XIE-38 0, 258. 31 Ha.fl-ife too short
BA-139 0. 1420.50 Hal f-ILife too short
CE- 139 0 .165.85 7. 3245E.09
CS-139 0. 1283.23 Hal f-Ii fe too shor.
BA- 140 22.. 537.," 32. 5. 0473E-0O
L.A-140 10. 1596 49 4. 41180--06
BA"'141 0. 1.900 22 Half. FLi. fe too short
CI-141 46. 145.44 1 N58B,1E-08

LA.-141. 0. 1, , 3. Hal f-Li fe too short
BA-142 0. 2.55.12 Half--Life too short
LA.142 0. 641. :17 Ha]f-Life "oo short
C1:-.:1.43 0. 293.26 Half-..ife too short
CE.144 3. 133.54 6. 0032E-08
PR-144 0. 1489..15 Half-L...ife too short
ID-:14? 49. 91...10 9. 1066E608

I'lM-14811 24. 550.27 7.8217E.-09
EU4" 152 34. 344.27 2. 0750E--08
EU-154 11. N1 004.76 3.48N73E-L08
IU- 155 45. 105.31 3.5967E--08
EU- 1 56 17. 646.29 1. 48850--07
lI.1?1 27. 482.03 8. 89736--09
"8A-182 15. 1221.42 3.2337E--O8
W..-187 0. 685.81. Hal f--Li fe too short
RE-188 0. 1.55.03 Half--Life t:oo short
AU-.199 44., 1.58.38 4. 1459E-07
HG-203 W.. 7:.. .19 9. 7902E-09
BO"0? 34 569.67 7.. 02136--09
Ti...-208 ON 53.14 Hal0F--L.iFe' short:
P,212 0. 23 8... 63 Hal f-Li.fep too short
BI.-214 0. 609.31N Ha].f-i..fI.Fe too shoc:'rt
P3I-.214 0. 351.92 Hal.. f'e too short
RA-224 53. 240.98 2. 8403E-06
RA..-226 56. 186.21 1. 78101--07
AC'.-228 50. 338.32 5. 7400E--08
TH-.225 3". 84. 37 8.4661E-0-'7
PA-234 0. 131.,20 Half--Li.fe too sho.t
TlH-23,6:. 39. 63. 29 1 26431--06
U-.235 54. 1 43.76 5.7374E-08
NP-.239 41. 106.13 2. 7429E-06
AM-241. 31. 59,54 1'NW iLL07



WR EF1 04-052
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Attachment 2, Page 1

FERM[ 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: /-, - /- • i) -- ii)

Sample Location (Well Number): //

1. Representative sample collected. Date/Time ,2 ///i / /57. 2•

Sample collected by: / v/c/n.-7. 4$-.--/ -- ~- -- Date: /.2/, ,•/',

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 7/74 ,1i,1 ,1-5/ • -- Date: ,
Printed Name I Signature

3. Sample counted in accordance with 7 .100 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: ' 0o4m.k Date: (l-,-K-,

Fermi 2 Chemistry Prifited Name Si nature

4. Tritium analysis printout r vie d y adiation Protection Supervision or
delegate. .7

Performed by: -"Date: /'-.
Fermi 2 Printed Nai&e Sign et-ue
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-12611-11D
2 Date Sampled 12/06/2011
3 Time Sampled 15:15
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Counted 12/19/2011
2. Time Sample Counted 11:05
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.2 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2483.5 cpm
Net Spike Count Rate (cpm) 2475.3 cpm
H3 Spike Activity (dpm on count date) 6334.6 dpm
Counter Efficiency 0.3908 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitpqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml xSample Volume

T

T rchnician *1 Date _____11_1_

Reviewed --. Date _____

Form 76.000.39,A t I_/11 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: *t7"iz //-
.4-

Sample Location (Well Number): /10

1. Representative sample collected. Date/Time /.../ / / i."';,Y

Sample collected by: 74,'A/,tAy/"2..
Printed Name / Signature

Date: 1-/,2/e/e'

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: '-- '/'' .- , /
Printed Name / Signature

Date: /-z//• //-

Note: Sample containers may simply be sealed. with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # Z/ .

Performed by: )/'•-.

Fermi 2 RP Printed Name
/ (22/

Sit' ature
Date: I,)-- ) c' //



WR EF1 04-052
Page-of_

Attachment 1, Page 2

Sample number: 6Ff- J1. ,i- ii)

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: r 69.6I-,
Fermi 2 RP Printed Name

S i gn i ,-e Date: /)--- _c.'//

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or'
delegate. 7--

Performed by: (*Lr4LIT(. 0 Vj/
Fermi 2 PrintedName'J
Radiation Protection Supervision/Delegate

Date:/ - /e(

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 -.(843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address :

Detroit Edison - Fermi I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi I - PO# 4700246055

Contact:
Project:

Client Sample ID: EFT-5181 1-11 D Project: ROIT001 16
Sample ID: . 279061002 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 18-MAY-11 16:00
Receive Date: 31-MAY-1I

Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Pu, Liquid "As Received"
Plutonium-238 U -0.0356 +/-0.154
Plutonium-239/240 U 0.0208 +/-0.157
Plutonium-244 U 0.279 +/-0.293

Alphaspec U, Liquid "As Received"
Pct Uranium-235 U 0.00
Uranium-233/234 U 0.0848 +/-0.191
Uranium-235/236 U 0.0555 +/-0.22 I
Uranium-238 .U 0.0898 +/-0.253

Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Standard List) "As Received"
Actinium-228 U 1.15 +1-12.5
Americium-241 U -22.3 +/-22.9
Antimony-124 U 2.75 +/-7.93
Antimony-125 U -1.24 +/-7.96
Barium-133 U 3.18 +/-4.40
Barium-140 U 8.00 +/-81.7
Beryllium-7 U -18 +/-37.3
Bismuth-212 U 43.4 +/-37.4
Bismuth-214 U 6.99 +/-7.69
Cerium-139 U -0.607 +/-3.48
Cerium-141 U -9.91 +/-10.5
Cerium-144 U 11.3 +/-20.4
Cesium-134 U 0.473 +/-3.15
Cesium-136 U -19.9 +/-28.9
Cesium-137 U 1.03 +/-3.67
Chromium-51 U 45.1 +/-58.6
Cobalt-56 U 2.44 +/-3.93
Cobalt-57 U -0.015 +/-2.89
Cobalt-58 U -0.0765 +/-3.94
Cobalt-60 U 2.45 +/-3.17
Europium-152 U 0.401 +/-8.38
Europium-154 U -0.727 +/-6.24
Europium-155 U 4.64 +/-10.6
Iridium-192 U -0.64 +/-4.00
Iron-59 U 0.658 +/-10.7
Lead-210 U 221 +/-804
Lead-212 U -2.92 +/-6.06

0.411
0.453
0.355

0.414
0.591
0.569

21.1
35.6
14.7
13.0

7.12
135

57.0

73.9
13.6
5.60
15.1
35.0
5.43
41.2
6.89
107

7.23
4.79
6.59

6.16
14.2
10.2
18.3
6.47
17.8

1410
10.0

1.00
1.00
1.00

1.00
1.00
1.00

pCi/L

pCi/L
pCi/L

perccnt
pCi/L
pCi/L
pCi/L

DDRI 06/16/11 1525 1108273

DDRI 06/08/11 0933 1108271

KXG3 06/27/11 1238 1111565

2

3pCi/L
pCi/L
pCi/l
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

10.0 pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

Page 29 of 51



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.corn

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address :

Detroit Edison - Fermi 1
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi I - PO# 4700246055

Contact:
Project:

Client Sample ID: EFT-51811-1ID Project: ROIT001 16
Sample ID: 279061002 Client.ID: ROIT001

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method
Rad Gamma Spec Analysis

Gammaspec, Gamma, Liquid (Standard List) "As Received"
Lead-214 U 4.44
Manganese-54 U 0.237
Mercury-203 U 2.13
Neodymiium-147 U 35.5
Neptunitim-239 U 16
Niobium-94 U -0.489
Niobium-95 U 1.19
Potassiumn-40 U -24.3
Promethium-144 U -2.1
Promethium-146 U 1.24
Radium-228 U 1.15
Ruthenium-106 U 7.78
Silvcr-I 1I0m U -5.06
Sodium-22 U 0.412
Thallium-20 8  

U 0.910
Thorium-234 U -44.9
Tin-1 13 U -1.41
Uranium-235 U 8.76
Uranium-23 8  

U -44.9
Yttrium-88 U -1.27
Zinc-65 U -4.29
Zirconium-95 U -1.86

Rad Gas Flow Proportional Counting
GFPC, Gross A/B, liquid "As Received"
Alpha 6.65
Beta U 2.20

GFPC, Ra228, Liquid "As Received"
Radium-228 U 1.66

GFPC, Sr89&Sr90, Liquid "As Received"
StrontiumT89 U 0.688

GFPC, Sr9O, liquid "As Received"
Strontium-90  

U -0.244

Rad Liquid Scintillation Analysis
LSC, Tritium Dist, Liquid "As Received"
Tritium U 49.3

Liquid Scint Tc99, Liquid "As Received"

+/-9.67
+/-2.95
+/-5.08
+/-193

+/-27.3
+/-2.61
+/-4.48
+/-31.7
+/-2.62
+/-3.35
+/-12.5
+/-23.6
+/-3.38
+/-2.03
+/-4.62

+/-185
+/-4.10
+/-21.5
+/-185

+/-4.74
+/-7.60
+/-7.51

13.8
5.00

8.97
325

43.0
4.30
7.84

46.9
3.84
5.83

21.1
42.4
4.49
3.65
5.40
303

6,53
32.4
303

7.25
11.0
12.2

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCiIL
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCiIL
pCiIL
pCi/L

+/-3.1 I
+/-2.94

+/-1.35

+/-1.08

+/-0.825

+/-295

5.00 pCi/L
5.00 pCi/L

3.00 pCi[L

1.89 2.00 pCi/L

1.70 2.00 pCi/L

536 700 pCi/L

CAS2 06/18/11 1002 1109556

BXFL 06109/11 1334 1107735

JXRI 06/17/11 1249 1107743

JXRI 06/26/11 0958 1115396

EXK2 06/13/11 1703 1109586

4

7

8
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address :

Detroit Edison - Fermi 1
PO Box 44440

Detroit, Michigan 48244
Contact: Mr. Tom Mow
Project: Fermi I - PO# 47

Client Sample ID: EFT-51811-IID
Sample ID: 279061002

00246055

Project: ROIT001 16
Client ID: ROIT001

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U -5.77 +/-16.7 29.9 50.0 pCi/L MXPI 06/14/11 0836 1110082 9

Rad Radium-226
Lucas Cell, Ra226, liquid "As Received"
Radium-226 2.54 +/-0.496 0.289 1.00 pCi/L KSDI 06/08/11 1240 1107697 10

The following Analytical Methods were performed:

Method Description Analyst Comments
I DOE EML HASL-300, Pu-I l-RC Modified

2 DOE EML IIASL-300, U-02-RC Modified

3 EPA 901.1

4 EPA 900.0/SW846 9310
5 EPA 904.0/SW846 9320 Modified'

6. EPA 905.0 Modified

7 EPA 905.0 Modified

8 EPA 906.0 Modified
9 DOE EML HASL-300, Te-02-RC Modified

10 EPA 903.1 Modified

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Plutonium-242 Tracer
Uranium-232 Tracer

Barium-133 Tracer
Strontium Carrier
Yttrium Carrier
Strontium Carrier
Technetium-99m Tracer

Alphaspec Pu, Liquid "As Received"
Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"
GFPC, Sr89&Sr90, Liquid "As Received"
GFPC, Sr89&Sr90, Liquid "As Received"
GFPC, S69O, liquid "As Received"

Liquid Scint Tc99, Liquid "As Received'!

79.2 (15%-125%)

84.2 (15%-125%)
69.6 (15%-125%)

110
95.6
90.7

96.1

(25%-125%)
(25%-125%)
(25%-125%)

(15%-125%)

Page 31 of 51



EFT-121

2011



WR EF1 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: FJ i7" /L///-)-.

Sample Location (Well Number):. / -- ")

1. Representative sample collected. Date/Tinme "-c-- / I / 5 .? .

Sample collected by: C•h gd r i 02I t Date: ,'O- I1

Printed Name /Signatu/e

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample z 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: (,/(7 [-& 71- / Date: - ,)-o//
Printed Name / St gnaturg

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: p. ntd]Nam / Date: 'b)'//
Fermi 2 Chemistry PrintedIName Signatti-

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: 7 • 4, t.,/ Date: qU-2  -/

Fermi 2 Printed Name, Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location 41411-121
2. Date Sampled 04/20/2011
3. Time Sampled 15:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2011
2. Time Sample Counted 09:48
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.9 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2394.8 cpm
Net Spike Count Rate (cpm) 2386.9 cpm
H3 Spike Activity (dpm on count date) 6576.0 dpm
Counter Efficiency 0.3630 cpm/dpm

5 . Sampleilnfo:
Sample Gross Count Rate (cpm). 7.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniqrnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.29E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ___ '_Date i•/ /-

Reviewed By: _ Date ______

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: - FT"L] L// /Zol 4-

Sample Location (Well Number): /cT-J"

1. Representative sample collected. Date/Time / /-?o 6

Sample collected by: _ ,_,________-_/___, ___ Date: 1/
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by:
Printed Name

/
/ 9igna e

Date: 4,2/'

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # L

Performed by:
Fermi 2 RP Pnnted Name

Date: 4"07/-J/



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: •FT L4/1/l// -11 2 .. "

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: d
Fermi 2 RP Printed Name Yiature

Date:...-- ,/[ /!

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

,5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: 94j r'E- 5"TIP /
Fermi 2 Printed Namin
Radiation Protection Supervision/Delegate

-SignatuVe
Date:_________

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -- FT.'- Y )-, ] -/,

Sample Location (Well Number): /d-"

1. Representative sample collected. Date/Time • frI/ / / .,-

Sample collected by:r /0,4,w Date: - -
Printed Name / SQ atur/

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample __ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new saple containers only

Sample sealed by.: Q,.-, / Date: /
-rinted Name / ignav e

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: .S. .>/6 / Date: R- ((
Fermi 2 Chemistry Pnrnted Name Sigat re

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: / Date:
Fermi 2 -- Printed Naný Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
'-L4



Tritium Activity Calculation

Sample Information

I Sample Location EFT-8411-121
2. Date Sampled 08/04/2011
3. Time Sampled 12:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/08/2011
2. Time Sample Counted 13:42
3. Background inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2255.1 cpm
Net Spike Count Rate (cpm) 2245.9 cpm
H3 Spike Activity (dpm on count date) 6466.1 dpm
Counter Efficiency 0.3473 cprm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniinqim Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.45E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date -

Reviewed By:, Date

Form 76.000.39 AU -P1/ DT:TCHMFl:-390

Form 76.000.39 Aft I P1/1 DTC:TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: "fjT- ,'Y I1 -/)2-

Sample Location (Well Number):_ ___ _ _ _ _

1. Representative sample collected. Date/Time / ,/2 : ? 0

Sample collected by: 'P""-'K IV,,-I / - Date: 9- '
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: / 2- / Date: 2
Printed Name / lignatýr

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 9

Performed by: ICTi- /0-A arDate: -
Fermi 2 RP Printed Name Si



WR EF1 04-052
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Attachment 1, Page 2

Samplenumber:

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: C•(d,,i -- A'- Date: S
Fermi 2 RP Printed Name U-Si-ture

If

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate. >

Performed by: fr lW/ 6k
Fermi 2 Printed NamP

Radiation Protection Supervision/Delegate

Date: F- r- //-

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Sar: - . i.-..:1._' I':c::::1e..i.''::1. cn cl--IE:?.1 :: ,at n .1-AU---0.1. I.1 1: ='. :: 52

Fe orrn 2. R .ad i.at i. ton Pr-'-te.-ct-b i :. on Ga-m.-mna Spec:t-roscco py Re:. pot--b

Sampl:e- o .1'.-l in ,-.t :: Numbe s Ft--.41-A. 2:1:
Samlpie cCollecti:.:on start: date, 4UG-2 ... 1.. :: -00.00
Sampl . e col ,lcti.ion end d. ate••. e ,4--..r0---.2k i ( i ... ip 20W: 0"• 0.00
Type oa 1 amp• : e ::A. I. I Ma-r.:i. i. quid.c
Sample. :.lU.ai.t j t :: : 1.00000E+03 cc
Saml e ,:i e :'f :-y :: ge"..I... l :'pe-rat'c:,' C.LI::'

I)Debtec-tor nur - - DEW' 4 fc:-mj it i .E.: t:lor :: T. u--. -Acquir..date 5-.Ul.,1 1 1:40[5' .9 5.
P-"rest-' livye time :: 0 0•;45:: 0.,, Eli-apsed l. ive time :: 0 00:: 4u5" :: O.,
Eli.a:ps-ed r-eal, tbime: 0 00 -4 .:4 .67 PeI:rc'en'it dc-ea)d ti.rme - 0.0 ,k %

* -K:- -K- -K -K.x.• -K.--.. K-?-K-- - Ke-,. . -K : K-.• -K--. -K -K- -K..- -K-. -K -K- •- -K- - U. .a i: : . t a. .:i r ,.tI. : i. r' :' a-c m e -t--:...'; e S -K -K- -K. :..-K -K-.c.x. -K- ..--K-K--. ;.. -- K--K--K.-.-- - K.-.•:. - -K-.x -K -K- -K- K-.x -K- -K-:*.-K

De'tec:.tor number :: DE• 4 Yearly cal date n 14---JUN-."-201 .. 14 W 50:5 .41
Key./c~hannel 5..00:102E5--0:1 Zeo-r of fset:- ----08059E-0:1.o
Da il:l..y c:-a d3. 'a-be : ---- :(W C .' 1.1 09 : - :: 04.6•,

S;ta-rtU chl'annel : 100 Elnd channel ' 4096
Hei--:g r. h-b s.ens:i.tb.ivi:1it.y :: 5.00000 Shape sonseit..t ivi'ty :: :10." 00000
Maj,' xi:.rmum numhber oCf :i.!te-v-rati.C.ns o resol:i.ve mu)t.i.:1):l. ..ts. :: 5

-X -K- -K- -K- -K- **--KK K-K K-----K K K K ----- hi'c :i :. e Idenifob i. 1ca-bi.on P a-r'am etoer s *K----*----- K K----- K K---------K

E::netrgqy bt oleranc:- 1.,75000 H fI--I l:i.f-..: r.--at:io C :1.0,,00000
A:. bundciance- 1. lini.-t :: 75., 00000 I...:i brary : da.mas.te-r... ni. b
Ef'f'ici. c-:i.e >'c-y :i. :ile :: E:I::F:-D4 i..2-i- :1. atc:-:i.e'ric:i.es: a :: Po•al energqly

I::'P.- :i: I: Einei rg-y Area'O., Bi.:k 'nd i F:WHM C:hannel. L.e'ft Pw C:t- /Sec %E:r -r :-i :. U

1 0 29.99;9Z9E516 8 1 .3-21.

.1 0 352,.:23 •-.•1 46 1. 705.. - ."; ". 59 0.. 90 59:1. 698.--, L ? 1:1. 13 ,53---.02 :i.. 6
. 0 5:10. 170 1 2 ..... 1022.5 54 :10:1.6 12 4.8 2E-0, 14.

4 : 609.. 61.-.40 3,.• .9 1 9.97 A12:12 14 5.20E 1----,2..6r
5 0 A-1200.47 9 2.50 22-41.,.47 22-36 11 1L: .83iE----2 16.)
6 0 A379.2 00 1.i 4 2758.97 2748 22 1...3E-0 32.
7.0 A460..5 6A8- 15 A 2 2921. 40 291 17A 2.. 50E ----0 I• I.
8 0 A.764...50' 67 0i 2 352 .. 2 352:1 A. 1: . 48E:,, 1...



Sam•ple Title u EFT-8411-121
D•.,:l•y Time :- 0 23WW2:5}.95

Post-NID Peak. Search Repor-t-.

P:a g e a, I
Acquisition Time - 5-AUG-201 1:0:2,9

it Energy Area Bkgnd FWHM Channel Left P.:w %Err

0

0

0
0

0

295.,39
352.23
510.87
609.61

1120.47'
13'79.2.8
1460.51
1"764.50

95
131

130
140

49
30

68
67

59
46
51
38

6
10

15
0

0.98
1.23

1.69
2.,50
1.04
2.9•.0
2.86

591.,68
705.34

1022.,,54
1219.9"7

241. 47
2.:758.,9"7
2921.,40
3529.22

587
698

1016
1212
2'236
2"748
2911
3521

11
12
12

14

22'-

17
1.7

18.6
13.5

14.0
12.(6-
16.9
32.9
18,,5
12.2

Fit Nucl id:we

AAN. for-ý_

.; x4

K - 4+~



Nuel. dd...e ~.j Lne:~ A:c:.t.iv ~ i.t~y Re port: Page

Nucl ide
Ilf'-.40

E erg Area %Abn %Eff
68 10.67* 2.353E+00

Uncorre:jc~ted DecayV L: Cor
%ror'

18 4C.

Flag * eln



. Summar~y of" Nuc.l~i~de Act'ivity
Sat~bile-: ID :: Er:"...8/4. 1...21

Tot•.. LuIber of lines in' spect
Number of unidentifie.".:,d line.

N',Inubeor of lines tentat:ive:,ly ici ie:n.tfied

Acquisition d .e : 5..-.AU.G-. 1 11: 40N52

8 100.0@0X

l-I ide Type : natural

U n co- or e c' te ed
i'Nuc H. 1 Clif. :D. l' Deca.y..' uC: :i./cc-
K<--40 1.00E :.• ,.Y 1.,00 2..691E--07

"Tot-al Activ~i.ty : 2.,691E"0"7

Grand*4 , Total Act.i::ivity : 2. 691:-...'07,

F:la "K" =::: .. y3. :i.In'.. 'not. foundl
"IE" =:: Ma:.'nua:l ly ed:i~ted

Decay C"o.,rr

2.691E--[7-

Ro,,:. 69.1. E -"0"7*,

Decay Cor'r 1..S:i. g il a
:i. -Sigma Error %Er"rori.O.: Flap-.a
0.497E-07 18 .46•

"M" = Mlanu.ially accept:ed
"A" =:: Nuclfide sp;ec.i.'fic abn,, l.im~iti



i:.eje cA.t:t:'t. Ie port
'.'3mJ :]e I D : EF:"f---84:1. 1.-.1.2

['-I .ucL i e lI. f-,:l. f.- :i. :" e Ratio
F --10 1. 09%,, 74M 12.. 97

% A(bundances

I:t: ;agfe:, : z
Aczquis.•it':ion d:.a.-te u 5-.-AUG.-20]1.1 M1W1N:4 "52

Ener gy %Abund
5.1.1.00- 93.46

F~ound:: =''- 10;0.00

83.8.

~Xi .03

I Z. 3

39.35

9..11

41.. 3p

D 0.01 142.53
8389.. 25*
.1•. :.20., .:1.

% Abunl:) d..n'ces.. Ftound =

4.D 0,. 03 497.08.*
610.33

% Abundances F ound =

.H 2.60 249.. 79*
608.19

% Ab;undac.•c.e'.s Found.; =

:Di, 0.02 25.. :1.1
414.07
432. 78

50:1. 26
550.27*
599. 74
6:1:1.. 26
629.97
"725.70
915.,,33

10:1. 381

% Abu.ndanrc:'es Founrid =

M'l 71. 53 609.31*
768 .. 36
934.,06

:1.120. 29

:1. 673.. 67
1"76-4.49

% Abunda.ces Found =

62.70
99. 98
99.99

38.. 07

89.00
5.60
5.92

89,. 90
2.89
3. 11

.1.2,, 56
1.8.66

5., 35
6.. 75

94.90
12.54
5.48

89.. 00
32 80
17.. 1"7
20. 30

i. 76

46.. 30
5.04
3.2.1.

1.5.. :1.
5.94
4.. 11

15.80
85. 14

4..67
7.49

19.20
37.. 20

1.. 10
C0.9f6C'

Ac:'t :i.vity 1I-"S: igma
(MUC M 'co) %f" rror

:1.1 .174E-.04 14.05

---.. ht Fc:,und .....
........ Nto : Foundl ......

[I.,,820E:--08 16:I.93

-.--. Not Fou.'d .

6.0 ".1.3E-07 12.. 59

... t N :: o und -. -
6.96:1.E:--06 :1.2.59

e.jected by
De;.'.c ay

A bun,.

Ab::.un.

19.90

........ Not F~ound ---.... A 'u n.,

....... N',ot F~ound ......

........ INot Found ......
---.... Nqot F~ound .....

..... :.... N Iot F tound:............
.-- Not Foundtnc.

6.. 139E-07 12.059

[lot Found
..I'1 0ot F'ound .

......Not F'ounQ"d .....

2..199E+14 12.59 Decay

.. .Not Found..

-- [ lot: Fottnd..
3.. 679.-14 1.6.., 93

... :ot Found
9.,41:L6E:+:1.4 32.,95:".

6.. :1.0 E-...1.4 :12. 28
(Albn., Limit ::- 48,, .8%)

... Not F:'ound ........ Dec-ay
.-- Not Found.

7.8 55E5+08 1.8.56
6.. 0071E+08 .1. 3,, 53

... Not Found ....
(A:,bn. I...:Lmi.t; ::= 37.20%)

:"I,""p .:1.4 26. S:M 53.r.11 87.30
241., 98
295.2.1.
351 ., 92*
785.91
ou.n. =:1.

% AIbundances

Fl=-l -a" = Key:l.:ine



Undntfe Energ Lin.-.
Page

Mquisition date N 5-AUG-POI! !IMM

Enrg Area Bkqnd R-01-111 Left Pw Cts/Sec %Err %Ef f 1a

II

0I

295.3

352.2

:1.
:130I
1. 0

51.

to

0.98

:1.23

:1. LI

591.6

705.3

1022.5

587

5II

11 3.53E-0

12 4.83002

124.2E0

It 5.201-02

1 1.8 E-0

22 1.3E6

17 2 I8E

18.6
13.5

5.. 36+0

. 59+0

4.25+0

2.7ha3 II

Flauss "T" = Tentatively associated



Detroit Edison Fermi 2 iIDX. Report, Gener..ated 5-AUG-2011 12a25:58.32 R

w•. S.am~ple ID s EFT-8411 .121

Minimum Detectable Activity Report.

Bc'gnd
Sul-INuclide

BE-7

NA-F22
NA-2f.-.
MG-27
CL-38
AR-4 1
SC-46
CR-51

C0-561
MN-56
NI-56

C0-57
C0-58
FE-59
CO-60
CU-64.
NI-615
ZN-65*-
ZN-691M1

AS-76
BR-82.-

BR-84
BR-8L5
KR-85

KR-851M
SR-85
RB-86
KR-87',
SR-87M1
KR-88
RB-88
Y-88

KR-89
RB-89
KR-90
RB-90
RB-90MY
Y-90MV
SR-91.
Y-91
Y -91MV
SR-92
Y- 9'C2

38.
0.,

9.
14.

0.
0.

24.
38..
3'7.
34.

7.
48.
45..
19.1
12.
17.
16.

11.
14.
39.
47.
53.
20.
24..

0.

0.1
54.
48.
54.
16.,

0 .
32.

7:1.
0.

1 1.

ii,

06.

12.

25.

Energy
(keV)

477.59
511.800

1274. 54

1368S.53
1014.44

1642,,42
:1.293. 64
889.25
320.08
834. 8.3

1238. 25
1810.6
158.38
122:.6
810. 76

1099. 22
1332.49
1345.90

1481.84
1115.,52
438.63
136.00
559.10
776.49

529. 6.4
881.50
B2O.441
5 13.99D
151.18

513. .

1076. 63
402,.58

388. 40j
19 6. 3 i32

1382.39

1836..0:1.
220.90

1031.88

1118.69

831.69
8.24.3
202. 5:1.

1024.30
1204.90
555.60

1383.94
934.46

MAi)
(uCi/cc)

6.4627E-08
Half-Life too short

6. 4751E-09
2. 4776E-08

Half-Life too short
Half.-.Life too short
Half-Life too short

8. 2862E-09
5. 8015E-08
9. 4454E-09
I. 7298E-08
1. 5343E-05

6.2201E-09
7. 3039E-09
6. 9100E-09

1.2329E-08
8. 8864E-09
I. 0250E-05
2. 2505E-0{5
i. 4404E-08
2. 2500E-08
9. 9168E-09

3. 48I0E-08
1. 2665E-08

4. 2251E-04
Half-Life too short
Half-Life too short

i. :881E-06
2. 9134E-0O?

8. 2330E-09
8.7. 86E-08

Half-Life too short
2. 3850E-06
8.2649E-06

Half-Life too short
8. 8540E-09

Half-Life too short
Half-..Life too short
Half-Life too short
Half-Life too short
H~alf-L.ife too short:

i. 0552E-06
1.2"7;G6E-07

2. 5128E-06
Half-Life too short

3. 7142E-06
6. 4342E-06-.



I:i.N:i.n'mu'm Det'ec'tab)le Act::i.ity Repcrt' (cont:iued) P:)'age u 2
S ti!:fl. e ID m. E1 T-I. -11-12i Acquisi:j.tl-::i.on date c 5. AU.IL.J -..20 .1. 1. .40 52

B c-t:,gnd
Sul--Hue 2I i. de

IN1F--94

NB-'97

I(:1.0:1.

Iq(, ... :I.U'4

M -:-. :1.3
TC-":-19

TX- :1.5

3F;>*.. :1.25

MT1['-:i.

n::,.I-* :1. (.:i
FIE-- :L.P05

CD-:1.09

SX - 113

SB... 1.22:
SB-.. 12.4

,SB-... :1. 25
"1"7:-.-1.251M

"T1E- :1.2"7

1IE:.--:I.3 I

lTE-...1.29M

TE-1291ll
Xli-1 2.9M

BA- :1:1.

1'41--1 3:1

Xii - I1 :7; I1

TE-:1.32

B A--:1.33

Ii'A--: 33M
I1 - :13 M1]
IT-1.335 ,

XE---13M

CS-:1.34

T'E-.-13 i4

X E ".- :1. i

01,
4:1.
25%

24.,
50.,

18.4
:L,

40.

:1 ..

705..

:1.6,,

36.
Cj.

140.R26

30,
49.,

28.,

56.

40

26.,

38.
30.

49.

"1. :,

6:,,
0..

22,.

71..
62.
249.,

01.

0.,,

0.,,

(I.: e V'

590.28B
E66, 90

702,. 6(*..
765,.7;;9
E35. 6:.9

756. 72
657., 90
743.,36

739.58
140.. 50
306.8 1.
497",08

1 8.90
7E4.4, 50

M2:. ,8/1

88.03
937.,,48
39:1., 6C)

1558. 56
563., 93
602.. 71
427,.89
10 .. 28
4:1. 7,, 9
417..90

57 60

202.. 84
459,, 60

695. 86
:1. 96. 56
536.09
123.80
364.,48
149. "72.

77i. 6**,, 9

667, 69

302. 84
276. 09
529. 87
9:12.2 58

8:1. 00
233. 22
604.70
884. 09
R'1M.3 47

68,. 24
1.260.4:1.
249. 79
526,. 56

M~I) iA"( LLC i./o:: :

Hal.f -Ii fe too short
4,0223E-07
6,,6"798E:-09
"7,,2"789E-09
2, 8388E""-'8
:t , 1. 38:L1E:--08

Half-L.:i.e .. too short

:1.,,39891Ei-08
5 .'7 277 E.-.08
:L. :877E!:- 0"7

Hala.f-....Li.fe-. too .short:
6.2.1.5:1.E-.-09

Hal:.f.-.Li.fe too ,.sh ort
4. 7594E77-.08
5,,43361E.-.07
6.,,96281E.-.08
2, 8592E:..07
2., 1.895E.-0[,8
9, 22"7E-"09:
6.,,5579E.--09
:1., 1.099E:-08
7.6fL366:LE--09

:1.9, 4S1E-.-08
2.,,6486E...06
3.,1804E-.06
:1...7275E:-05
8, 93381E-09

Half-.-L..i.fe too .short
:1.,94271:-.0*7
:1.,50081E--0'7
2,,.1.860E-.08
2. 3482:•E.-.-08
"7., 78941E-.09

Hal:.f-I..Li. fe too sh ort
2.3829E-08•'•:I7 f; :

3.,,4009E-07)'

Hal f...L.if''e too short
8.,,3989E.-.09•
3,.00'74E:-06
4.,,782. 1.E---08
1.3,:7951E.-.08

H.Ial:. f"-L.. i.fe too .sho r t
3,.5293E...08
8.,,570:?.3E'--08

Hal.-, :.f"-L.:i.f~e too ".sh ort
H.al].f-L..,i fe t~oo sh~l•ort:

5.,,880f4E,:-0!-"')8

R., 963,SE-.--"7

Half--.I..i.fe t~oo shor~t



Mi.:?mum Detectable Activity Report (continued) Page :j
SymVi:le ID : EFT-8411-121 Acquisition date m 5-AUG-2011 I.:40 52

Bckgnr'l
Suml-Nuclide

CS-136,
1-136
CS-137,:XE-1 W-

CS-138

XE-138
BA-13S)C I M$..

CS-T139

BA-14C.
LA-14(Y
BA-14:1
CE-141
LA-14:1

B -1 WE:

LA- 142
CE - 14,

CE-144
P R- 144+
ND-147
PM-148M1
EU- 152

EU-15-4IEt.U - 15!sr'5
EU- 15

HF:-I18
T"A---182

W"187
RE-:--188
AU'--199*,

nu-R**i C.
t

x3:-2.07

IP:B-..212.

B]:-21.4

PB-2124

RA-226,
AC-228
TH-.22,85
1::::-234
TH-234A
U-235
NAP-239
A-:M-IE4 3

10.

0.

(19

0.

0.

0,,

65..

0.
29.

8.
0.

42.
12.

01,
0.1

61..
50 .

0.

44.
23.,
42.
18.
44.
26.
30 .
16.
16..

59.

48.
52.

3.3.
0..

7'3.
0.

87.
63.

45.
44.,
57..
4 ',2.

52.
:31.,

E18,. 50

:1.3:1.3.02
661.65
455.49

1435.86

258.31
1420.50
165.85

1283.23
537.32

1596.49
190.2.2
145.4-4

1354. 5R
255.12
641.17
293. 261
133.,54

1489.15
91.10

550.2-7
34..". 27

100"4.76
105.3:1.
646.29
482. 03

1221.42
685. 81
155. 03,
158.38
279. 19
569. 67
583. 14
238.6,31
609.31
351.92
240.98c"
186.21
338.32

84., 3'7
1.3:1..20

63.2;..:9
143. 76,
106. 131
59.54

MD)
MUMicc

6. 2151E-09
Hal:f-L-ife too short

6. 6444E-09
Half-Life too short
Half-Life too short
Half-Life too short
Half.-..Life too short

7. 8199E-09

Half-Life too short
2.>.6158E-08

1.1047E-08
Half-Life too short

1. 1271E-08

1 . 9279E-05
Half-Life too short
Half-.Life too short

2. 6293E-08

5. 6500E-08
Half-Life too short

3..5249E-08
5. 999SE-09
2. 2836E-08
4. 3293E-08
3.541.8E-08
9. 4439E-08
7. 3649E-09

3.0 496E-08
3. 6662E-08
1.0702E-07
1. 8577E-08

8. 0043E-09
6. 8986E-09

Half-Life too short
7. 3758E-08

Half-Life too short
Half-Life too short

2. 3338E-07
1. 8760E-07
5. 4461E-08
9. u043E-07
3. 7320E-0?93'
8. 6438E-?07
5.6634E-08
4. 5985E...-08
1. 2966E-07



WR EF1 04-052
Page of___

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: F'-r7"- Yl") /1 -,) -

Sample Location (Well Number): ,9

1. Representative sample collected. Date/Time 10 - I-il / )/;) S""

Sample collected by: / 4 -/ •7___ Date: /64•7///
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž- 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: . r .1 / Date: /e9 4]'1. ft
Hrinted Name / -ignaturte

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: / 6  - Date: /(- 2.//
Fermi 2 Chemistry Printed Name Signat re

4. Tritium analysis printout reviewed by Radiation Prot ction Supervision or
delegate.

Performed by: (ell / 1"f-.-Date: 7' 4'
Fermi 2 Printed Name Signatue
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1. Sample Location EFT-1 01711-121
2 Date Sampled 10/17/2011
3. Time Sampled 11:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/02/2011
2. Time Sample Counted 05:12

3 . Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 6.9 cpm

4. Efficiency Inf.: (Daily Spike .Source ID # 111)
Gross Spike Count Rate (cpm) 2539.3 cpm
Net Spike Count Rate (cpm) 2532.4 cpm
H3 Spike Activity (dpm on count date) 6380.8 dpm
Counter Efficiency 0.3969 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minipqnm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.10E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician _ _ -_ _ ___Date

Reviewed By: ... Date ___'-___- __LI . .

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: CF$'- -- ] /1- ]0--

/.D--Sample Location (Well Number):

1. Representative sample collected. Date/Time -TY "1"./f I/ ,/'-
"g

Sample collected by: .• &s 4 ,- I - Date: /'/f7///
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: C./ tld•rW--
Printed Name

I gnat~ e Date:/le,- j1 / /

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function.

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: CzJ tirr-
Fermi 2 RP Printed Name

-/.+ s ' Date: i&9-)-'-//S~gatule :"..



WR EFI 04-052
Page. of_

Attachment 1, Page 2

Sample number: F ("/- 11 / I -

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: CA,
Fermi 2 RP Printed Name Signature

Date:/d'd '-./(

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

j.

Performed by:
Fermi 2 Printed Name Signare
Radiation Protection Supervision/Delegate

Date: //'/ ,//

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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agle : 2
Sample ID- : t El- 1.0:1.71.-1.0L] Acquisit:ion date : 31-. -2011 :L..15 020048

F'erm i 2 R ad i at i. on I:r-a';ec:t :i. or n( amma S pe,:c-.t rosco py R e port

i(..W:(3*.3...Mi~*..M.X.W3dXXSariple P'aramieters XX*XXe*XXXXX*X

Sample ID Nlumber: e FT-10i1711..]I
Sampl:..e col lect:ion start: date: 1.7..0CT-20:1 11 W15:00.00
Sample collection end date : 1.7--0CT.-2011.I 1:15u0.'-00
Type of sample : 1 1.. LMari.. L.iqui.d
Sampile. quantity : 1..00000E" .).3 cc "

Sampf. rlegeometr;y : M2.LL Operator: CLP

)( *.X.,,.x.X.X.X.,,X:X.* * .j..x. q Acqui s i tion Parameters ***xxxxx.***xx.***x.
Detector number : DET 4 Aci.quire date : 31-OCT-2011 15:02:48.72
Pri.eset live time z 0 00 45:00.00"Elapsed live.iy time . 0 00:45:00.00

ELl, apsed real time i 0 00WJ:00.68 Per'cent dead t::i.me : 0.,03 %

. -X.-X.-X--x..XX..X. Cal ibrataion PaTarameters .X.. . *XXX: (.X.

Detector number H DET 4 f Yearly cal date : 14-JUNJ.-2011 14:50:56,,41.
Kev/channel : 5,, 00073E-01 Zero offset: -5.'74464E-0:1.
Daily cal date : 31-OC:T..'2011 11:43:-46.1.4

.... X.... .'.×....• ..: ...X. .. Peak Search Parameters .

Stat channel. :: 1.00 End ch:hIanne]. : 4096

Heig.ht sensitivi.ty : 5.00000 Shape sensitivity i 10.00000
Maximum number of iterations to 'ryesolve multiplets : ::iP5'

,X. *.,X..x. *..,..,.x. itNuce 1 id . dent ii cation Parameters ,.xXX** X*XX

Enerqy tolerance : 1.75000 IHa] f-li fe ratio : 1.0.00000
Abundanc~e limit : 75.00000 Library : dacr-aster.r nll1
Efficiency fi. le : EFFD4_in21 1 E:ffici encies at u Peak energy

P::Ik It Energy Area BI.k.gnd FWHM Channel Left 1::w Cts/Sec %Err Fil.t

1 0 352.08 46 85 1..13 705..22 699 13 1.69EF-08 44.2
2 0 51.138 157 61 3..03 1021.77 1017 16 . LJI... 1.3.. 9
3 0 609.82 97 42 1.78 1220.64 121.3 15 3,.59E-'02 18.1
4 0 1121. 25. 31 18 1. 34 2243.41 2233 18 1..16E:-O- 36.3
5 1. 1460.56 6 4 2.84 29R2.00 291.5 20 2. 23E-03151 i.63E+0

6 1 1461..56 49 4 2.84 2924.00 2915 20 1.83E-..02 20.0
7 0 :1765.77 20 11, 2.55 3532.39 3520 17 7.28E-"..03 40., 4



Sample Title' : EFT.-.1017I11-121

Pe.cay Time 14 03:47:48.72

.:'os'tc-NID I::Peak Seaech Report

Pape w 1
Acquis:it;i on Time = 31.-CT-201:11. 02: 48. 72

It Energy Area BI.:.gnd F:'WHM Channel L:f.et :'Pw %Err

0
0
0a
0'
1
1.
0

352. 08
511.38
609.82

1121. 25
1460. 56
146.1.56
1765. 77

46
.1.57

97
31

6
49
20

85
61
42
:1.8

4
4

:1.1

1. 13
3.03
1.78
1.34
2.84
R. 84
2. '5"-.J64

1705.22
1023.77
1220.64
2243.41
2922.00

2924.00
3532. 39

699
10.1.7

2233

291.5352 0)

1(7. /:J .

1213:•

13 44.2
16 13.9
15 18.1
18 36.3
20151. 6
20 20. 0
17 40.4

FIit NIuhtcl'i des

1.63E+00 1K,-40
1 J. alI

00-1~i



Sa.mple~ ID u :Fr:I1o:I711-1
P~agje 2

Nuclide Types natural.

Nuclide
K-40 14605.1 6i £ :.(?. 7* 2. 353Ei(*

ic i/cc
Dec'cay Carru

uci/cc
15:1.8 2

Flags "*" = Keyline



Summa ry of Nuclide Activity
Sample ID : EFT-101711-121

Page : 3
Acquisition date : 31-OCT-2011 15:O02:8

Total number of lines in spectrum 7
Number of unidentified lineinr 1
Number of lines tentatively identified by MID 6 8 5.71%

Nuclide Type : natural

Nuclide Hlife
K-40 1 00E+05Y

Uncorrected
Decay uCi/cc
1.00 2. 400E-08

,ity i 2. 400E-08

Decay Corr
Ac i/cc

2. 40@E-08

P.4000-08

Decay Corr
I-Sigma Error

3.6 44E-08

I-Sigma
%Error Flags

151.82

Total Activ

Grand Total Activity : 2.400E-08

Flags. "K" = Keyline not found
"E" = Manually edited

"M" = Manually accepted
"A" = Nuclide specific abn. limit



Rej.ecjt'ed R::e port;
S.ample I) : EF:T-10'1711.-12I

Pa e a 4
Acqui.sition date : 31-0CT-20.11 15202M46

Nuclide Half-life
I.-.18 109. 74M

Hal f-Li fe
Ratio
185.99

A. btunid anc.es

Energy Mbund
511.00..193.46

Found -= 1.00.,00

Activity

i. 000:E+35

1.-Si gma
%Error
1.3,91

Rejected by
Decay

SC-46 83. 83 D) 0.17 142. 53
889. R5*
.1'20'. 5:1

% Abundances Found =

DI) 0.36 497.08*
6 )1.0.33

% Obund ances FoLund =

39. 3

XE- 1325 9.1.1.H 37. 34 249.79*
608.1.9

% Abundances Found =

IP:M-1.48M 41. 301D 0.34 288..11
414.07
432.. 78
501.. 26
550., 27*
599. 74
611.2: 6
629.97
725.70
915.33

.1a013,.8s1.
{anrc-(es• Fo'un~d :::

62. 70
99.98
99.99
38.,07

89.00
5.60
5.,92

89.90

2.89
3.11

12?.56
18.66

5."35
6.75

94.90

12.'54
5.48

89.00
32.80
17.17
20.30

1..

46.30
5,,04
3.2.1.

1.5.:1.0
5.94

1.5.80
80.84

4.6"7
7.,49

.19. .- 20

37.20
.1..1.0

53.40

..... N~ot F:ound ....
N.olit Found ...

1. 2891E:-08 36.30

---.. fimd N.o

5. 239E07 1.. 09

.. Not Flound --.

1.376E+05 18.09

lin t Found --.-

--- Not IFound 1 l(...

- Nlit; Found -.

---.... N'.ot Found .....

- liNot Found
.l.Not F-ound .

5,291 .E-07 18. 09

---.. Ngot. F=ound .....
- llNot Found

S.I.Iot F.ound ..

SNllot: F.ound .....

Decay, Abun.

A bun.

A31un.

% Abund

PBi-..2 4 :1.9.90M 1025.64 609.31*
768.36
934.06

:1120.29
-1238.11
1377.67
1764.49

% Ab:bundances Found =

26.80M 761. 58 87.30
241.98
295.21
351.92-.M.
.735., 91

% Abundances Fou-nd

1..0000E.35 18.09 Decay
---hot Founid.

-.- IIoL: FounLcI
1.. 000.+35 36.30

--- Not Found ----
li- Not Found ----

1.,, 00@-E+35 40.39
(llbn. L.imit := 48. 48%)

- l-Nt: Found ---.. Decay
..... Not Fu md..

-- Not. Founcl d.

.1.00@E+35 44.21.
.li.N N Found.

(Abn. Limit : 37.20%)

Flag: "*" : Keyline



Unidentified Energy Lines
S3ample ID : EFT-101711-121

Page 5
Acquisition date : 31-OCT-2011 15:02:48

It Energy (:Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err %Eff Flags

0
(a
(a
1.
o

352..08
511.38
6093.82

1121.25
1461.56
1765.77

46
157

97
31
49
20

85
61
4W
1.6

1.1

1.13
3.03
1.76
1.34
2.84
2.55

705.22
1023.77
1220.64
22 4 3 .41
2924.00
3532.39

699
1017
1213
2233
2915
3520

13
16
15
1s
20
17

1. 69E-02
5.8 0E-02
3. 59E-02
1. 16E-02
1. 83E-0,
7. 28E-03

44.2
13.9
18.1
36.3
20.0
40.4

5. 38+00
4. 58+00
4. 25E+00
2. 74E+00
2i... 35E+00
2. 14E00

TT1

..1

Flagsw "T" = Tentatively associated



x DP-:,et'.oiit; Ii.on Fer'1mi 2 MiDA RIPepuort, GeneraeL:ed .31-'O]Ci-...2011 1.5:047:56,.1.3 :

'. Sample ID s EF:'.--10.1.'711.1.21 Xt

Min .imu. autotIDetecta b l e Act I. vi ty Re I:h'or:t

Bckhi: qnd Einerg y M115
Hucl . tie SuLIi (keV) ('Ll i/Cc)

BE--7 2:9 477. 59) 6. '664-."
F-18 0. 511.0. . Half-Li fe too short
HA-02 8. 1274.5.4 6,2835E-09
iA-24 0. 1368.53 Hal f-L1.f'e tooo shor't
ilG.- 0. 1014.44 Half-Life too short
CL-38 0. 1642.42 Hal f'-Lif fe too short
AR-41. 0. 1293.64 Hal'f-.Life too short
.c-, 6 24. 889.25 9. 2463E-09

CF-.5: 28. 320,08 7. 0459E-08
MNi-5 35. 834.83 9, 4356""9-0
C0-.56 26. 1238.25 1.7320008
M1.56 0. 1813.69 Hal f-Li fe t:o short
HI-56 55. 158.38 2.9542E-08
C--57 58. 122.06 8. 5287E-09
CI-58 14. 810.76 6. 86346E-09
FE-59 18. 1099.22 1. 7807E-08
C0-60 17. 1 332.49 8. 8853E'-09
CU-64 0, 1345.90 Hal'fLi'fe too short
HIU-1,5 0. 148.1.84 Half-LI..fe t~oo short:
Z1,-65 16. 11 1 52 1,5765E-08
Z;iI.69M 0. 438.63 Hal f-LI.f'Fe too short
S.-75 60. 1 36.00 1. 1953E-08
AS-76 0. 559.10 Half-Li fe too short
BR-82 21. 776.49 6., 4921E-06
BR-83 0. 529.64 Half-Life too short
W I,, 81., 58 0 'a]. 'F".I.i ft 'oo short

BR-8'5 .0. 802.41 ' Half-tLife too short
KR-B3..5 V7. 513.99 2. 0816E-06
KR-.85I1 0. 151. :18 Hal f--Life too short:
SR--..85 6'7. 513.99 1.0 466E.08
RD-36 ' 15. 11076.63 1. 4362E-07
KR1-'17 0. 40-2.58 Half-'Life too short
SR-871M1 0. 388 40 Hal f-.L:i.fe too sh"ort
iKR-.88 0. 196.32 Half--Li fe too short
RB-88 0. 1382.39 Hal f-.I.f Fe too short
Y-88 9. 1836.01 8.71.04-09
KR-89 0. R20.90 Hal'-Li'fe too short
RB-89 0. 1031.88 Hal'f-'Li fe too short
KR-S.-0 0. 11.1.69 Hal 'f-LI. 'fe too sh ort:
R:B-90 0. 831.69 I-Ha]. 'f-L...if e too short
RB-i90M 0. 824.23 Hal f-Li fe too short:
Y-9.9-IM 0,, 202. 51 Hia].F-l.f-'Lfe too short
SR-9:1 0, 1024.30 Hal f-'L.ife too short
Y-91: .1 1. 204.90 2. 76700".06
Y9..-.9:L 0. 555.60 iI.al'f--Life too short:
S R-.92. 0. 1383.94 Hal.f-Li.'fe too short
Y-92 0. 934.46 Hal f""Li Fe't:oo short



Minimum Det:ectable Acitivity R:epor t (continu:-.ed) :age N
Sample ID EF il- "T-..0:1.71.1-.121 Acquisi.stion date : 31.-0CT....2011 15 02:48

BcIl.q.gnd Ener gy NN)
N U C 1. i dC Sum (WeV) (ou C i./ce)

SR-.'3 0. 590.28 Hal].f-Life too short:

Y932 0, 266.90 Half..i'e too short'
lqB-'94 24. "702.63 6 :•'.5654E-09"

IIB-'5 2e. 765.79 9.0174E-09
I,-95. 49. 235.69 3. 5365E-07
ZRF9!..5 22. "756.72 1. 4189E-08
NlB-97 0. 657.90 Half-.fe..if too short
..-97' 0. 743.36 Ha].f-""I. fe too short

M0-99 20. 739.58 1 ,. 7909E-06
TC-99M1 0 140. 50 Hal.f-Li fe t:oo short
TC-:[01. 0. 306. 81 Hal f-li.fe t:oo short
RU-.0l3 34. 497.08 9. 25501.09
TC-104 0. 357.99 Hal f-Ltife too short
RH:I"-1.05 30. 318.90 2.0558E-05
RI--105 0. 724.50 Half-Li.fe too short
RU-..:1.06 21. 621 . 84 5. 95650-08
CD-:1.09 38. 88.03 2.5389E-07
AG-1.10Mi 23. 937.48 2.55184-.08
SN-1:13 43. 391.69 1. 0773L-08
SN-1171JI 56. .. 56 1.4016E-08
SB-122 16. 563.93 2.5950E.07
S):--124 36. 602.71 8.6766E-09
SB.-1.25 23. 427.89 1. 7184.•.-
TE-1251M 57. N109.28 3.3185E606
Tlt27 0. 41"7.90 I-la.f-L.i-fe t:oo short
TIE-12711 29. 57. 60 1.9921E-=03
XE-127 61. 202.84 1. 1961.E-08
M.-129 0. 459.60 tal] f.-Li. fe too short
TE-1 2911 26. 695.88 2.7248E-07
XE-.1 291 64. 196.56 4. 0001E-67
I-1.30 0. .536. 09 Ilf'-i fe toco short

BA 131. 481, :1.23.80 '5. 0465E-.08
.12131 32. 364.48 2.2794E-08

TI'-13. 0. 149.72 Ha f-Li fe too short
TI's31lM 0. "73.67 Hlaf-Li.fe too short:
X.- 13.11 45. 163.93 6..1785E.07
1-132 0. 667.69 Hal f-Li fe too short
TIE1 32 51. 228..16 1.36146.07

A.-133 40. 302. 84 3..1344E-08
BA-133M1 44. 276.09 1. 3478.6-05
I.133 0. 529.87 Half-Life too short
11:-133M1 0. 912.58 Hal'f-if'e 'too short
XE- 33 27. 81.00 1.7345E-07
Xl- 1331 49. 233.22 5. 0264E--06
CS-134 38j 604.70 7.6348E-09
1-134 0. 884. 09 Iaf.-if e too short
TIE..34 0. 21.0.47 Hal f-Li..f. fe too shlcrt:
BA-1 ...5.1 0. 268.24 Half.-i.'fe too sh1orpt
I-135 0. 1260.41 H-lalf--LI Fe too short
X- 1 35 0. 249.79 Half--Li fe too short
XlI-35M 0. 526.56 Hal f-Li fe too shorrt



Miim:Luim Detectable Acti v:iLty Report (continued) Page U 3
Sample D - 1' . 71. 17-'1.21I Ac.quisi.sit.ion date : 31-.OCT.20.1..1I 02:48

c:t:: grnd Energy MDA
ucl d 1. 1 e S u (keV) (uLC :i. /ce)

CS-136 26. 818. ' 1.663E-08
I-1.36. 0. 1 313.02 Ha Haf-I.if fe too sh or t
C-1 37 32. 661.65 8. 35761E-09
XE-1.J 0. 45''5.49 Hal. fL..i fe too short
CS-138 0. 1435.86 Hal f-LAi fe too short
XE-138 0. 258. 31 Hal. f-.LI.fe too short.
BA-1II39 0. 1.,::.$.50 Hal f-I...ife too short
CE-139 46.. 165. 85 7. 1481E.-09
CS-139 0. 1283.23 Hal f-.L.i fe too slhcort."
B A-140 23. 537. 32 4. 82551E-08
LA-140 6. 1596.49 2. 2477E-06
BA'"141 0.. 1.90.22 Haf-L.ife too short

,.I.41 52. :1.45.44 1. 6382. E -08
LA.-14.1. 0. 1354.52 Half....-.Life too short
BA.-142 0. B55. 12 Half-Li.ife too shocrt
L.A-142 0., 641..17 Ha].f--Life too short
6::- 143 0. 2.26 Hal'f-I.if'e too short
CE--144 53. 133.54 5.9951E 08
IF-144 0. 1489. 15 Half-.-Life too short
ND..-14? 35. 9.1..10 7. 2791E!-08

['T I.f~1,3..;:EZ.j .27 8..4730E,.,09PM.-.1481,1 30. 550278.4300c

EUI -152 34. 344.27 2. 08421.-08
EU- 1 4 12. 1004.76 3.6148E-08
EU.-.1.55 38. 105.31 3.32831E--08

- I $-6 24. 646. 29 .1.. 6606E.-07
HF-181 27. 482.03 8. 75961E--09

"-I.:8 13. 1221.42 3.0234E--08
W-187 0. 685.81 Half--I.fe too short
RE-188 0. 155.03 Half--life too short
AU--199 15. 158.38 3. 61911E.-07
HG-203 51. 279.19 9. 7221IE--09
BI.207 3R. 569.67 6. 76371E--09
TL-208 0. 583. 14 Half--L.ife too short
PB-212 0. 238.63 Ha].f-.ife tfoo sh-Iort
BI-214 0. 6093 3:1 Half("-Lif'Fe too short
PB-21.4 0. 351.92 Hal f-Li'fe too short
RA-224 69. 240. 98 2. 6097E-06
RF--226 41.. 186.21 1.54271007
AC-228 41, 338.32 5, 2475.--.08
TH-228 44. 84.37 9.09910E-07
P::A-234 0. 131.20 Hal f-Life too short
1..-.234 47. G3 29 1,33661-.-06
LJU-235 49. 1.43.76 5. 4941.E-.08
11:1-239 39. 106..1.3 1. 9632E-06

AM--24.1. 34. 59.54 1. 349905-07



WR EF1 04-052
Page of_

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: t-ef -T 1,30 - i2/ _ r

Sample Location (Well Number): /i2

1. Representative sample collected. Date/Time /,/i3/1, I o J'. ,S
Sample collected by: " t.,, / - D

7-7• - Date: si,

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ""-/,,,n, ti'/ / I Date:
Printed Name / Signature

3. Sample counted in accordance with 7 .0 .7 0 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: o Date: /Z-0tq-i
Fermi 2 Chemistry Prinked Name nature

4. Tritium analysis printout r view d v adiation Protection Supervision or
11.

delegate.

Performed by: V11-, Date:!:9-
Fermi 2 Printed Named Signogire
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-121311-121
2 Date Sampled 12/13/2011
3. Time Sampled 09:45
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/19/2011
2. Time Sample Counted 11:35
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2483.5 cpm
Net Spike Count Rate (cpm) 2475.3 cpm
H3 Spike Activity (dpm on count date) 6334.6 dpm
Counter Efficiency 0.3908 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

< MDA

Date l2,1 -it

Date f -2 >-- -((

Form 76.000.39 Att I P DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page-of_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: Cr--T- jz1311- I->2

Sample Location (Well Number): -/- 7

1. Representative sample collected. Date/Time Ih/,;/i 0 1 q, 5 9

Sample collected by: ,'6Jf:t / "'ii .
Printed Name I Signature

Date: ,2/il /

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ' l7-/v,1,,.0/ A i-, Date: / '1 1,'

Printed Name / Signature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 4

Performed by: / Qr /ý'/-,b- Date: 01
Fermi 2 RP Printed Name Signature' J/



WR EFI 04-052
Page of_

Attachment 1, Page 2

Sample number: errm'3I- 1 / "J )- 2

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
: ."Spectroscopy System".

(Note disposition of unidentified peaks in "Remarks")

Performed by: ( 6, ) -b < /tnt Date: 3 0- //
Fermi 2 RP Printed Name Signat"

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiatio Protection Supervision or
delegate.

Performed by: Date: '- /
Fermi 2 Printed Name Signa
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



DTOT EDISON TFEMI 2 POWE P 0i~~ILAN~T SO-*DEC-2011 1.0 :2810.9 3

....................... . ........................ .......... ....... ... ..................... . ........ ..... ..... ... .... . .

PPI(31.-



P::a ge g 2.
Sample TD ti Er:T-:t.2:.:31.1-1:i2 Acq::lui.s:i.t i.on d-ate -30-DEC-2011 003:07

(::e :i. 2 :ad i at.:•.n i P rolt:ec, t io n Gamm.a S pe:c: ti'o ,: p y F:. port.-

a-xXaa~t:3En':**x~ax~*a*3~Sampl ~ 1e Par7LametLers~ x x3:~~a~3 3)aa*
jamj:).e ID Number: EFT..:213:11.1:1
SaM:,le c:ll].].ectioron starlt date: 13-DI)EQC-20: :I. 09141 IW0000 .'
Sa.1mple c:o:ll:leciti.on eiid da;e % 13-DEC-201.1 09WH45'0,.00
Type of sml:e : I. L. Mari Li:quid
SampllJ.e qt.ta3Iit:ty t 1.,i O E+t-3. c"
Sample gleomet'ry 12LL. :,ea'•or- CLP

.'~*~*saaaxaxAcqiuq:isit.i.on P:aramete-rs a*aa3r3f xa
Detector umber N DET 4 f:AcquILTe daLe. 30-DEC::-201:1 09-,3407.26
Preset live time u 0 0045:00.0 iE l.apsed l.iJve timie 0 O0 45 0.-.00
lLaps¢ed real time u 0 1.(4O5 . 64 Percent dead ti.me 0.03 X

*xaaa-aaaaaaaa:-ax'a~Ca:li:.bration Parametersaaaxaaaaaaaaaa
Detector number "IET 4 Yearl.y cal. date : 14-JUII--2011. 1:4050056.41
I.v/channel : r500189E-.i1l Z.-ro :ffsietg 5.2,•,363E-.0"
Da:i.ly :cal. dat;e 30-DEC-201.1 0904105.,8.6.,

Start channel H 0 100 End c.hane . N 4096
t..eiqlit sensiti.:i.ty : 5.00000 Shap:,e sensiti:Lvity 1.0.00000
Max imurm nLuLm:ber' of iterat:i.onis to re-s•lve -ll. le. :s.I 5

Enrg33'l'.Ly to;leranc-e g 1.. 5000 Hal- l i.fe rat'io N 10.00000
Abutindc ance iimi.t 75. 00000 Li Irary dacma:ster. nll:
Eff iciency f:ile n:.FFD4..n2:L E:ffri c:ienies at 4 Peak energy

Pk It Einergrgy Area B!k:.gnd FWHM Chan"el Left: Pw Cts!/.sec:.cI.rr Fit:

1 0 198.96 68 :1.07 1.99 397.66 391 13 2. 52-02 33.6
2 -M 25.7 1..13 59:1.14 54 13 1.83E02 40. 6,

3 0 351,99 85 50 2 01 703.62 698 12 3.15E-02. 19.9
4 0 51:1..32 1.67 43 3.56 1022.:1.5 :1015 1., 6.18E-..02 12.2
5 0 559.36 68 47 0.95 11:18,20 1106 19 2,5202 27:1.
6 0 609.46 :1.32 22 2.06 12:2.I.F,, 37 1212 14 4,. E.-.02 11.4
7 0 1.462.03 60 7 2.09 2922,.9: 2915 1.6 RiJ,•Ej.2 1.67
8 0 :1.766.82 17 2.5 2.63 3532.30 3519 17 .19.-03 64 0



Sample Title : EFT-121311-12I
De:cay Time m. 16 23258207.2!.6

Post-NID Peak Search Report.

Pag:, g e : 1
30DEC-2011 00•43:07.26Acquisition Time =

It Energy Area Bkgnd FWHM Channel Left Pw %Err

0
'0
0.
0/
0
0
0
0

S295 73

'351.99

54. L. 3?2
559. 36
609.46

146e. 03
•'1766.8•2

50
85

167
68

132
60
!7

107
85
50
43
47
RE

7
25

1.90
1.13
2.,01
3.56

0.95
2.06
2.09
R. 63

397.66
591.14
703.62

1022..15
1118.20
1218.37
2922., 91
3532.30

391
584
698

1015
:1. 0 1e1108

.1212
2915
35 9

13
1.3
12
18
19

14
16
17

40.8a

19.9
:12 . 2

I11 4

16.7
614.0L~

Fit Nuclidew.,

.\ AM)

(14,--
/qAt"; /ZL/

A

.Pk/



Nu e L.in j•' ctivi.t:y .. por:";
.e.qti. s. o2'da g• 0-. (D.EC ,20

lu c'i. " p.N a rit 'c .n a ]

i idc :i. l a
K.4A.

En~~erg
146t. 81,

Area l).%A bn 3,2E1"1C
60-'. 10.67. * 2,?g . 352E:..+0.0

Uncorrected
2.377C ;)./,-09L7

22. 337,'78--G•)

Dciay : o / r

i,.. ".' C "

:I. 7_ 7j

lKeyiine

. . .1 I".l L.i i.

A

I'.
('Si

-S



Summary of" 'c-i. e : Ac ti it. La. ge g ..'

Sampl e ID t I.i. ... 1.. I..I..-. fAc:qu.is..it'.ion d",.te , 30-DE" :-201.1 09N',' 43 0 0'i

Total num.berii L c of lines in. spec~tr i-i,

Nub e:r 'f Lnidevnt:i.fed line ' 0 i

IL'lU be. of lines" ' te, I."ntat .i :i den:ified by HlID s 100) aw. .-C'%

Idelide Type c natural

K(-40 :1.. 0 0..

Unc:orrec te.d
Dec,.ay Lci/cc

I. 00 2.3??.E-07

,ity 3 B.'-,3"?7E-07

D)ecay Corr

2.377E-07

a.• "3"17007 ""

IDecay .torr
I-Si gmI•a Er~ror

0. 397E-07

1..Sigma
%Error FW1: , ;
1 6. 7(,.'

lTotal Ac:t-i.v

Grand iTotal Ac..ti.vity [ 2.377E-0

lags; "K''" = Key:i.e noCt found
."E" = I:Manuall~y edited

"M" : Man•lu].ly ac:cepte.:d
"A" = Nuclide sp:ciic. a.. ].fie aln .iMit

V



Re,.::je,-?cte'-•d Re--pov t:
Sample ID a {::FT-. 1"2i .:.,.:'..1....!aT

Pagt,. Lt{e a 4
Ac::q u is i ti on ,diate;,: u .30...DEC-2011. 09 :43 I007

Nuc. al.f-life
F-• " M9 • . 74M-iz y

I.Ia, f'-. i fe..Rati.o
M.3, 26

A bund anc:.es.

Enw~gy %A:b:ulxnd
511o.00093: "'7" .4
Found:.k ='1000

1 19. 78D ) 0.1 4 66. 5
96. 71

IRI 321

:98..;a 60
264= -.65':
279.53

303.91
400,. 65

% Abundanee.-s F::ound =

Ob,

AS-76 "IH 15 5 559 I,-"I N

563.23
5'1,,.30
657,03

.6,65.31
740. 1

'77 1,.76
... 987

]. 1 ,•. ")

.1.12 72
1216.02

1419,.1:3
1.4'53 ;. O
1.77. 67

%Abundances• Found
H ,.15.35 44." 5

561.10
844.,,30
934.4&x.

:1.405.,40
%• Ab:undanc.es Found

5D 0.43 497.,08m
610.33A bundan'a,;cec:s Found =

1 ,02
3.41

16.70
59.20

1. J.

25.,20

61.311:t,,40
0. 81..

4,4.,,70
1 .17
0 .14

6,,10

0.1I2
0.12
0.12

I. 63
3.84

0.,33

0.,33

2.30
2.40

21.25

1,,90

9. 04i

89. 00
5.60

.. ..

"?,,90

510

7.56
7.59; t,

9.60

38.20

13.,90
6.12

20,,70f
a,

Actbi~vity "sig"".I .I -f: .t [ ~
!. 00ODE+35 '1:la•i,:

--- Not Fou i. d i 1

---.... Not,:, Frou.nd ......

-. Nlot Fourrid..
.. .Hit FI:ound, .

.. 1:!.830E-07 33., 63
...Hot Founod.

--. Not Found.
-.l -. o t Found.

.. Nlot Found

1.,,6190:E-'03 2'7., 14 :
........ Nlot Foun]~ti'd .......

..... ..o Founad

... .ot FI:o.nd ----
...... No' Found.

....... IMot :'oFuui'd .......
Nt IF i Found.

....... Not Fround ......

.Not IFo::CuYnd
--- u Not Fount~d ......
....... -lo t::oI:ur' .. ......

....... lot Found
. Nlot: Found

........ Nqo't Found

... N:ot Found
3.41 1i - ) : 2 17 .4

....... N.ot Found ......
....... No-t. Fround ......

N..... ~ot F~ound .....

........ INot F~ound ......

N otI h '. , -

1. 7, .O• .3 33. 63

........ F.lot Found
Hot IFounId ....Not... i~ : Fround ---...

...... N.ot Fround .......
--. Not Fodun.

......... Not F :ou id

4.

'I

4

F.e je cte.d by
Dec.a

...% 5.

RFU' 103 39. "...

30,, OOH 21.3.. 6,:. 1.02.. 0'6
149.72

200.63
240.93
334.27

'785..49

793.75
822.78
852.21•'

Dec.-y, A b. LIli



Rejecoted Repor,;•t. (c-ont:i.nued )
Sample ID- g: EFT.-12.t311-12T

P::'ag e g 5
Ac•::qu.is' i~tio:.n d ate+: : .30-DEC-2i01 1 09MAW :•

TE'-131.M . 30.00H

H :1 f-.[.:i. fo•:1Half- if

.13. ,6 1125., 46
1206.60
Founld =:% Abundances

M ': und

). ,J.

-3.1i1.

9. :1.1H 44.82 249. 79:
608.19

idan1'ces.,'• Foundh( k:.% Abun

XE- :1 38 .14. 13M :1733.94 5..3-.
2.42.5T-

2.58.3.1. 3+
396.43
401.36
434.49't'1 56 t.4 i'

1768.26
1 850. M6
2004.75

2015, 52
F":ounid -"

609.,,31a.x
7G8,, 36
934.06

.1.120.29
1238,,.. 1
1377"-'. 67
1764.,49
Fon• :=

% Abund ance-s-:

19. 90-M 1231.19

Abun.d]tt'](Iances,

5.95

31.50'

6.30

2,, I"?I

R. 17

J0 .30
,1.,4"7

16.70
1,42
5.35

12.30

46.30
5. 04
3. 21

15.10
5.94
4.11

48.,, 48

• 4. 67
7.,49

37.2.0
1.10

80.96

M C:i,::c:) W.r[?-'or

--- Not Found,..
Not Found

. 1...... ot Found -.... .... ...

3.357E07 :11. 40

-• -r:- +, '" . I Li¢'

--- Ntl Fcound ---.
-- 1(-)N.ot F:ou.nd.
-. Not Foutnd .
---.. Not F:ound ......
........ H-o't Found ......
........ Not'r Found ......
....... Not F'ound ......

1.. 000.35 63,, 98
---.... No': :Ott Found .....

Not F[ound .
Not. I: F:'ound

R~ejected by
Decay,A iL..

l"cayi., ft u .

1,. 0000E+35 11.40 Decay
....... Not01 Founrd ......

---... Not Found ......
--. lot Found
-- '.lot Found

- l-lNot Found.
--- Not Found...

(A;.'1 .1, .. jrLimit. =.. 48,".,48%,,•)

...... H"ot Found ........ Decay
........ Not F:ound ---.....

1.,, 0 0[-+E4.,1. 40.. 84 .
1.0000I..35 19.95
-- Not F'ound ...

(Abn,, L..imit: =:: 37.,20%)

PB.-214 26.. B0 914.20 87.30
241. 98
295. f ,.l..21
35:1., '92m,
'785.91

tnd an~C'e:s F:oundi. :::',X At.

F:ags. =.*: :: Keyl:i1ne



Unidentii.ed ci? e ( g1 , Line.si
Sampl 1D u EFl- 121311:1.21

Page N 6
Acquisition date.: 30-DEC-2011 090430M7'

it Energy Area Bkgnd FWHM i hannel Left Prwj Ct:.siSec %Epr E: ff

198. 9E
2'-95. 73
251.99
511.32

•559. SE
" 609.'..46
•1766. 8

68
50
85

167:

132
17

10785

50
343

47
22
25

1.13

2.01
3.56
0.95
2.06
2.63

397.66
591. 14

703.62
1022.15
1118.20

QS. 373532.30~

391
584
698

1015

110L8e
1212
3519

13
13
12
Is
19
14

17

2.° 52E-0O',
1. 83E-02
3. 15E- 02
6.1 AE-02

2. 52E-0•2
4. Mi)E-02
6. 190-03

13.6
40.8

19.9
12.2
2.7.1
11.4

64.0

6. 33E+00
5.82E000
5. 0I!E000
4.58E+00"
4. 4qE+00
4.,25E+00
2. 14E+00

T
T
T

T

-I.

*T

.1 ,

Flagsu "q'" '''a Tentatively associated

1A



-Detoit Edi.so.n Fermi'. 2. ADA R-r, Generated .30-DE-2011 102:14.98

. . . . 127. 54, 8.5694E-09

NAI 0. 16 Hnalf-Life too yshort
Iuc .,u .: .U .... , .. ;.(t (:. / ';

,.(1 4.I , *-'Ha r-:. :1. fe too short

U *. ' ":i:'i E56

OUr.'-...24 0,. ,• ..... ns ]. f--I.. ft - I: : oo ,:-I-,o't'l

0:8:. . 16i.42 Ha.If.Life too short

.. ... -. IIal2. fW.. :i.FeOo,o 9.059'8E,

1238.253 1.75E0

F1. (.9) Hal f--Life too sh.or-L;

6 -143 I-L. 81 F0. 76' 7.91 1E- t

0. 134.90 64 al f--L~i f too short 1

6. 3 S...I :l I:L, -,r' 'i5,: 0, " 013 Or -"

HI6 . 1481.81 Hl.f--L~i.fe too s~hor-t '

W-..5.!. 112r-52 1. 3549E-08
MN-l I.. ,.,I-•3,,8&63 Ha Vif tau sho
C6 E - T!. 13.00 5 J1.1 003E-08'
t,-.1 0. :1.810 6Hf-Life too slhort

63 Woo HafLif F t o Io short-i

t',16 1. 0.41< Half-Lifel too shor

30-. 89 ,.. ,, 51..99 1."'08
C)-0 11 S. f1.63 I,,4 I 857E-7'0
I1.-6O,` 0. 40..58 HalfLife tL s'hort

WONv .i 8. .,f• 1 Li fe "t:oo short

SK-831 0. 196.C ':32 Haf-Li f-IFe too sla.-t

Y-8-3 8.~ 16.0 8~.62~42E70--6
KR-891I 6. VE0. 66 Half--i IFe too: Nh ort

M. 6J 0. 1.831.69• Hal~f-I.ife boo 'short

6I-M 0. 2. Half--ife too short
S.--1, ..30 Hal.F--Li...fe too short

S-1..7 14 ,. 120.93 , 0 3 .0. 924E", - 06 "-f

-91 111 0.55.60 Half-'L.ife too short
BR-928:.' 0. 1383.94 Hl"..f""-Life too sh'ort
)YR-92 0. 5934.46 Ha].f.-L~i~fe too ,short-



Mi.nimum Detectab.ile Activity. Repo::,rt: (cont:inu:ed) Page : 2
Sam pe :1D a EF I. R 13., .:. Aciquisition date t 30--DEC-201.1 09 43 07

Bckg'.: •in d En•,e r gy I".O,..
N..uclide sum (ke:

SRO", 0. 5"90.28 Hlf-Li.fe too short

Y 0. 2 -'.9: Half-Life too short

NB-..97 0-6 .9. 0.' I-alf-i.f too s .h rt
Z R-9 0. 7 H.l.--.fe too s•t ,

II-99 21. 7309 3...,6665. 06

.,t-1q :0.= 4.5 Haf-if ooshr

TC-01 13i C. C". 81 Hal-Li)feII tjoo, sort
U-1" I .. 497.0 8 8.771E-09

I I F': 0. 357.99 H-Lif too sho'rt"9
IC-109 0. 318.90 IHI..L.ife too short

l--00. 714.50 Half-I..ife too short
TC-L106 3.. 621.84 7..36•E-08
w10. =.0.. 03 2..8313 0: -07

A G.- 11. Ol 2,* 937 .480 2.795E0
-:I.1.53 .31 391., 69 9. 4046tE-09

IN. .1171. 1. ,8.5 6 1. 6419E 0 i
SB7I.22 .1 . 563 93 6.1 7.0.-07)?

SW- ,F5. 60.1 8.97E0

B-"12 .' *42'7.890' 2. 042'--:"-08
TE-.125 60. :109.2S . 3.,2,7&.-..,
TE-127 / . 4:17. 90 Hal.f-i.i.fe too schort
TE- 1271 H,1.,. 37. 60 1..98'34E05
XE-127 53. 9 2.84 1.2040E-0•

TE1.29 0. 459..60 Ial-La.*Ii.fe too short
TE.-129M 5. :5" 2. 830-I0E-07
XE-12911 6' 19,t ; 6 .... 1129E-07

1-" 0. 4.53.09 Half-Life oEo short
"l-13:1 ' 1 ;" 3. ..611.00. 5

TE-131. 0. 1 90 I-4 7 Hf-Li too shortTE-..1.31?1 0.. 773.67 H0.f--Life too short

XE3I. 6 51. 163.09, 8.. 6502-07
I- 132 0. 667.69 H 3. f-i.. ife too lhort
TE-132 31. 228.1 3'2..495GE-07

E.-1933 4. 302.84 3. 3157E-08
£0 13311 0.. R76.09'i H 0 f. i fe tooI .IJ

1-13 6 529. 8.:• Haf-L.fe too 'sEho..
1 1 11301 0. 912.5 Ha I lf-L.ife to Short*

XE- 13,3 3.. 0:1..00 2.. 9IP466E-0
XE-123311 S. 2.2 1•,2454E:-0
MITI .34 ,47. ;I.l.29E-09
1"134 1,. 0. . (.09 Hal .. f-Life too short
H I -1. It6.4.:. -7 H ,. '-L. Ha f- e too short
M".-13.11 0. 268.4924 Hal.,f-i...f. fe too slhort
:E-i31.3 0. "1260.4. 4 Half-L.i.fe too s•ho'rt
X E:- 1 J33 0. 249.79 Half-Life too short
XE-13311 0. 526. 56 HIa f-Li Fe too sh ort



Minimum,;,r Detectable Activity Report (cont:inued) Page n
Sa~mpc ID) u EFT-1213:I.-12I Acquisition date a 30-DEC-2011 0043007

Bckgnd
Sum1.

MDV(i
"uCiicMNuclide

CS-136
1-135

xE- 1.7

(8...1.38)
XE-138
BA-139
CE-139
CS-139'

1..A-140

DO-14:1.
CE-141.
L .-141.

BA-142
LA-140.2
CE-143,

PR- 14 4
ND- 147
PM-148M

E U- 152R
EU-154
EU-155
EU-156
HF-181
TA- 182
W-.187

RE,:.:- 188
AU- 199

HG-203
B1 I-.20

TL-.208,
PB-212
DI--214
P B-2.14

RA.-22/:.
RA-22.6
AC-22.8
TH..7228.
PA-234
TH-234
U-235
NP-239
AM-24:

29.
0.

29.

50.
0.
0.
0.

52.
60.

0.

581.
2,,

37.
21.

60.
0.

23.

50.
37.
21.

08.
05.
0.

60.
59.
450.

50.
0.

48.
70.

36.3.

(37

818.50
1313.02
661.65
455.49

1435. PG

258.31
1420.50
165.85

1283.23
537.32

1596.49
190.2RE
145.44

1354.52
255.12

641.,17.

293.26
133.54

:14,';89. 1.5

91.10
550.27
344.271-.

!004.76

105.31
646.29

482.03
1 21. 42

685,,81
155.03
158.38

279.19
569.6'?
583.14

238.63
609.31
351.92
240.98
186,21
338.32

8If. 37
131.20

,b_: , 29

1.43.76
106.13
59.54

i. 5508E-08
Half-Life too short

7. 9W1E-OS

Half-Life too sl~oTt
Half-Life too short
Half-Life too short
Half-Life t oo short

7. 6349E-09Hal~df-.Life too short

5. 3225E.,-08
Hal.]f-Life too s•hort
Half-Life too short

1. 7236E-08
Half.-L~ife too short:
Half--Life t~oo short:.
Hal.f-Life too short

Half-Life too short
6. 370"7E-08

Half--Life tLoo sh;ort
8.4397E-.08
7.8,918E-..09
2?.1937E-.08
4. 4000[:-08

3. 2775E-08

1.78260-07
9.3404E-09
3. 277E-08

Half-Life too short
Half-Life too short

6.,84521E.-@7
1.0066[-0@3
6. 8392E-09

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

4. 2041E-06
1. 8300E007

Half-Life t~oo short'.

4. 3419-0N6
1.-4@3@E-@7

11.

1'

9..
'-a'.
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address

Contact:
Project:

Detroit Edison - Fermi I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi I - PO# 4700246055

Client Sample ID: EFT-51811-121 Project: ROIT001 16
Client ID: ROIT001Sample ID:

Matrix:

Collect Date:
Receive Date:
Collector:

279061003
Ground Water
18-MAY-1 1 15:25
31-MAY- Il
Client

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method
Rad Alpha Spec Analysis

Alphaspec Pu, Liquid "As Received"
Plutonium-238 U
Plitonium-239/240 U
Plutoniumn-244 U

Alphaspec U, Liquid "As Received"
Pct Uranium-235 U

Uranium-233/234
Uranium-235/236 U
Uranium-238

Rad Gamma Spec Analysis

I

-0.0386
-0.129
0.0279

0.00
0.780

0.0995
0.586

+/-0.114
+/-0.132

+/-0.111

+/-0.506
+/-0.195
+/-0.451

Gammaspec, Gamma, Liquid (Standard List) "As Received"
Actinium-228 U 4.71 +/-10.0
Americium-241 U -6.85 +/-13.0
Antimony-124 U 3.44 +/-7.40
Antimony-125 U 5.72 +/-5.85
Barium-133 U -1.44 +/-2.99
Barium-140 U -36.2 +/-70.1
Beryllium-7 U 8.15 +/-31.5
Bismuth-212 U 12.2 +/-34.7
Bismuth-214 U -0.993 +/-6.63
Cerium-I39 U 0.209 +/-2.64
Cerium-141 U -7.24 +/-9.80

Cerium-144 U 10.2 +/-17.3
Cesium-134 U 2.86 +/-2.99
Cesium-136 U -12.8 +/-24.3
Cesium-137 U 0.999 +/-2.34
Chromium-51 U -8.0 +/-46.7
Cobalt-56 U 0.745 +/-2.9 I
Cobalt-57 U -2.49 +/-2.32
Cobalt-58 U -0.128 +/-3.21
Cobalt-60 U -1.12 +/-2.22
Europium-152 U 2.91 +/-6.99
Europium-154 U -3.4 +/-7.22
Europium-155 U -2.74 +/-8.20
Iridiumn-192 U 1.05 +/-3.42
Iron-59 U 4.19 +/-8.24
Lead-210 U 376 +/-447.
Lead-212 U -0.863 +/-5.79

0.327
0.465
0.297

0.446
0.298
0.492

17.6
19.6
14.0
11.1
4.86

106
54.8
60.0
10.7
4.48
14.9
30.6

5.75
36.2
4.13
79.4
5.19

3.64
5.45
3.08
12.5
10.5
13.8
5.71
15.0
437

9.39

1.00
1.00
1.00

1.00
1.00
1.00

pCi/L

pCi/L

pCi/L

percent
pCi/L
pCi/L
pCi/L

DDRI 06/09/11 0724 1108273

DDRI 06/16/11 1500 1108271

KXG3 06/27/11 1244 1111565

2

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pci/L,
pCi/L
pCi/L

10.0 pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L'
pCi/L
pCi/L

pCi/L
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address :

Detroit Edison - Fenni 1
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi 1 - PO#I 4700246055

Contact:
Proiect:

Client Sample ID: EFT-51811-121 Project: ROITOO116
Sample ID: 279061003 Client ID: ROIT001

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Standard List) "As Received"
Lead-214 U -0.242
Manganese-54 U -2.6
Mercury-203 U 4.40
Neodymium-147 U 54.3
Neptuniurn-239 U -7.68
Niobium-94 U 0.747
Niobium-95 U 1.13
Potassium-40 U -30.4
Promethium-144 U -0.591
Promethium-146 U -2.89
Radium-228 U 4.71
Ruthenium-106 U -4.65
Silver-1 10m U -1.75
Sodium-22 U -1.39
Thallium-208 U -2.04
Thorium-234 U -49.3
Tin-I 13 U -0.364
Uranium-235 U -4.19
Uranium-238 U -49.3
Yttrium-88 U 1.92
Zinc-65 U -3.08
Zirconium-95 U 2.27

Rad Gas Flow Proportional Counting
GFPC, Gross A/B, liquid "As Received"
Alpha U -0.706
Beta U 3.95

GFPC, Ra228, Liquid "As Received"
Radium-228 U 1.34

GFPC, Sr89&Sr90, Liquid "As Received"
Strontium-89 U -1.56

GFPC, Sr90, liquid "As Received"
Strontium-90 U 0.428

Rad Liquid Scintillation Analysis
LSC, Tritium Dist, Liquid "As Received"
Tritium U 0.00

Liquid Scint Tc99, Liquid "As Received"

+/-6.21
+/-2.62
+/-4.39
+/- 197
+/-22.7
+/-2.28

+/-3.19
+/-29.4
+/-2.56
+/-3.05

+/-10.0

+/-23.5
+/-2.47
+/-2.54
+/-3.17
+/-138

+/-3.74
+/-19.9
+/-138

+/-3.72
+/-5.13
+/-6.28

10.1
3.73
7.82
342

37.9
3.92
5.77
49.1
4.03
4.50

17.6
37.7
3.55
3.60
4.79
230
6.33
28.9
230

6.94
7.34
11.3

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L

pCi/L

pCi/L
pCi/L
pCi/L

pCi/L

+/-1.95 5.00
+/-2.88 4.55

5.00 pCi/L
5.00 pCi/L

+/-1.03 . 1.63 3.00 pCi/L

+/-0.613

+/- 1.06

+/-289

1.91 2.00 pCi/L

1.88 2.00 pCi/L

534 700 pCi/L

CAS2 06/18/11 1002 1109556

BXFI 06/09/11 1334 1107735

JXRI 06/17/11 1249 1107743

JXRI 06/26/11 0958 1115396

EXK2 06/13/11 1719 1109586

4

8
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address :

Detroit Edison - Fermi I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi I - PO# 4700246055

Contact:
Project:

Client Sample ID: EFT-51811-121 Project: ROIT001 16
Sample ID: 279061003 Client ID: ROIT001

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U -13 +/-15.3 28.1 50.0 pCi/L MXPI 06/14/11 0852 1110082 9
Rad Radium-226
Lucas Cell, Ra226, liquid "As Received"
Radium-226 0.739 +/-0.307 0.362 1.00 pCi/L KSDI 06/08/11 1240 1107697 10

The following Analytical Methods were perfon-ned:

Method Description Analyst Comments
1

2
3
4
5

DOE EML H1ASL-300, Pu-I I-RC Modified

DOE EML HASL-300, U-02-RC Modified

EPA 901.1

EPA 900.0/SW846 9310

EPA 904.0/SW846 9320 Modified

EPA 905.0 Modified

EPA 905.0 Modified

EPA 906.0 Modified

DOE EML IIASL-300, Tc-02-RC Modified

EPA 903.1 Modified

8
9

Surrogate/Tracer Recovery
Plutonium-242 Tracer
Uranium-232 Tracer

Barium- 133 Tracer

Strontium Carrier
Yttrium Carrier

Strontium Carrier
Technetium-99m Tracer

Alphaspec Pu, Liquid "As Received"

Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"
GFPC, Sr89&Sr90, Liquid "As Received"
GFPC, Sr89&Sr90, Liquid "As Received"

GFPC, Sr90, liquid "As Received"
Liquid Scint Tc99, Liquid "As Received"

Result Nominal Recovery% Acceptable Limits
92.6 (15%-125%)

88.6 (15%-125%)
94.2 (15%-125%)

112 (25%-125%)

94.7 (25%-I25%)
.107 (25%-125%)

102 (15%-125%)
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WR EF1 04-052
Page Qf__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: i/ 2 T .L/I1_ / ,- - ,).

Sample Location (Well Number):

1. Representative sample collected.. Date/Time € -6 )( / i•.'• g

Sample collected by: * 9,C/-` P /-•- Date: 4-•- /1
Printed Name / (ýignkt/re

Notei Qualified Fermi 1 Personnel or other qualified individual will obtain samples

:2. Prepare sample z 50 milliliters-. Seal sample adequately to resist tampering.
Note: Use, new.sample containers onlys.

Sample sealed by: - ') f.J / M uef4/.,z" Date: 01-6L"1
Printed Name / 7ig nadIre

3. Sample counted in accordance with 76:000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: iZ M •'q(•i Date: /
Fermi 2 Chemistry Printed Nkne Signat0ire"

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed b6yZ:•.J C"&,,il. , •i-Date: Z I .1
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location 41311-12d
2.- Date Sampled 04/20/2011
3. Time Sampled 15:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1.. Date Sample Counted 04/21/2011
2. Time Sample Counted 09:48

3. Background Inf:
Minutes Counted 10 min.
Background Count Rate (cpm) 7.9 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2394.8 cpm
Net Spike Count Rate (cpm) 2386.9 cpm
H3 Spike Activity (dpm on count date) 6576.0 dpm
Counter Efficiency 0.3630 cpm/dpm

5 . Sample lnfo:
Sample Gross Count Rate (cpm) 8.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.3 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm.

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minilinqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.). 1.29E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCl/mi x Sample Volume

Techniciane BDate_________

Reviewed By:___________________ Date H

Form 76,000.39 Att 1 P1/1 DTC: TGCHEM . File: 1319.02



WR EF1 04-052
Page of

AttachmEnt 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: /A'0' -V2/k]:f2Ii)

Sample L6cation (Well Number): /27)

1. Representative sample collected. Date/Time L// 3 .• j / /t, 11-5
I J

'Sample collected-by: -- ,, /4~-, /.-.-.- .- ,-- Date: -i/za /
Printed Name I/- Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 06 Pd(- 7  - /

Printed Name / Sign.ae '-
Date: dO.1

Note: Sample containiers may simply be sealed with:red duct tape- and initialed by the
individual performing the function

3. LLD validation

LLD and CriticalLevel determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by, gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: .CiI-(i7L "--
Fermi 2 RP Prtnted Name Signature

_Date:, .• 1°/



WR EFI 04-052
Page, of,_

Attachment 1, Page 2

Sample number: (rr J,3/

4. Sample counted in'accordance with 65.000,115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by:
Fermi 2 PT Printed Name Signature

-Date:

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical. levels and-LLDs and count samplein accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radia n rotection Supervision or
delegate.

Performed by: ,, - " . Date: 4/-, /7
Fermi2 Printed N e ,,ý; Signa, ..
Radiation Protection Supervision/Delegate . .

Note: Return sample, intrinsic printout,- and. completed form to Fermi 1 Radiological
Engineer.

Remarks



X, X- X. -K -X. 'A. -K N. N. A. A. -'Jý -j(- j(. x.

DETROIT EDISON FERMI-2 POWER PLANT 21-APR-aOll IIH5019.94.

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPORT

VIIGH EFFICIENCY DETECTOR

.............................. ........... .......... .................. ..... ................................ .......... .......................... ............ ...............

Sample ID NumbeTc EFT41,311-11D

Sample End T i me i 13-APR-0011

RIHTIAR K 3 ............................... .... .............. ................. ................ ................................................ ..................... ...................

...................... ......... ............. ........ .............. ........................... ............ ........................................................................... ...... ........................... .......... .....................
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Hal f- I i .o f t ' o't;Hal].f"-L.:ife too sh•or't

.. alfLi.fe too short
.

2'r'.'I, 7 'I CE'"' 0 -'

I,''"f: '"r ... .:"

( .2".. f € .. s
6 ,, "5 39E'' Vi84.,,6370EJI-0-78

• .: "8 -08
:I. 4954 -0-"'E7
:1..0,73' E71i,.08

S,,3 51..-'9

Hal. f-.I i fe too .shori::

Half-Lif.(e tot)btHa -1 If'.-c.I.: e :o short.l:

I.la F f..I.. :It'.: i::oo ,bjh 'i,~

I I 32 9 UWj-
r , +14421Th1.5)Y
6 ,4.442 l2E-'"08

3. " " " .. .0"'

1.3";5' " ... .:":
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number:_ _ _F_-- __________

Sample Location (Well Number):_ __ _ _ _

1. Representative sample collected. Date/Time ,! / /3 c'

Sample collected by: 0 / 7tr Date: ?'

Printed Name / nature,

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample a 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 7-d-T- / - Date: ,'"-/"
Printed Name / Signatfie

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: 47. -. •' / . Date: 8-8-tt
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: Date:- '/
Fermi 2 Printed Name Signat r
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks .14.



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-8411-12D
2. Date Sampled 08/04/2011
3. Time Sampled 13:05
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/08/2011
2. Time Sample Counted 12:25
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.9 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2264.6 cpm
Net Spike Count Rate (cpm) 2254.7 cpm
H3 Spike Activity (dpm on count date) 6466.1 dpm
Counter Efficiency 0.3487 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 10.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.8 cpm

6. Critical Level:*
Critical Level Count Rate (cpm) 2.3 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniiqnnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.50E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date 6-8-(-

Reviewed By: Date ____________

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: Efc 7' r i//-/, ,

Sample Location (Well Number): / •

1. Representative sample collected. DatefTime •!3!o•,5

Sample collected by: " / - - Date: g- -

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: (0 ' ftý " / *, Date: 3. • /
'"-Printed Name /SýJatudV

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed b( I 9  '#7 - I'//" Date:- 11•jff,

Fermi 2 RP : inted Name Signatgre



WR EF1 04-052
Page-of__

Attachment 1, Page 2

Sample number:.

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: P•n-ed N -•e- 0-4 Date:
Fermi 2 RP PAnted Name §ig-natt~fe

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation review, d Radiation Protection Supervision or
delegate.

Performed by: f4 6c_ ,t 2-- I Date: •4f
Fermi 2 Printed Namue e Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



•DETROIT EDISON FERMI-2 POWER PLANT 5-AUG-20.;:11 15:34::00.10

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPORT

HIGH EFFICIENCY DETECTORI:*

Sample ID Numnber: EFT-8411-12D)

Sample End Time: 4-AUG-2011 13:05000.00

REMARKS 4-A ;..........

PERF(

: AiG ...................... !: f. ......................



P::ja:g:e U: 2
Sam..dple>• ID % EF::T-8411..-.IRD Ac~qui~sit~ion dat~e : 5:-.AUG3-.20;:11 .1.04,0...55.•.

Fe,:':•rm•i. 2 FRa-di.,-t'li~onr ote:l-c.;.-tion1 Gamma.:~li11:.. Spec-.,':trosco:::py Re:p,:or'.'l.--

Saimple ID .um ,be. EF:"f--,:,41 -. 12 x,
Sarmpl:.e e :. collec-t :i.c:,n st:.art date .4-LAG-20 1 13 05' 00.00

Samp l:i e colle 11 c- ::ti tn c) end dat .e 4-....-AUG..-20 1:. 1 I3" @'5 00., 00
Type. of samp::le 9 1 L_ Mar~i.. t..iquiCý1

Sam p e qc u.nt: :i. t:y g 1.00000E1+,03 c:.
,Sarmp~le geometry : M21..I. O[per"fator':r~ CL.I:

Detector- nur, bC' DET 4 d4a:t:c.uie clate 5::U.. --20 1 048. 1.4 ,.
P::r,.eet ]. live ti.rme - 0 0 4,5 .0 . "- El,:apsed 1 :i.ve t:i.me 0 00: 45 0. 00
Ei laps:ecd real lt:i.rme g 0 00: 45 00. 67 P:'e'r.ce"nt cdead t:i:m. : 0,,03 %

"Ca..l "ibrat" ':i:on Parameters

Detect:or numbTr : .4 Year'ly., cal date ." 4J.-.UN-.20:1.1 :1.:5.6.41
Key/cha.-.1nel 1 5 @0 :1 50102E- 1 Ze'ro offsetR: -5 .0 8'059'.E-.-O1"
Daily c:a-l dat•'e : 5-AUG](.,-2+:011.. 09: 1084 l..::-<.,68

Start channel 1 00 End channel : .4096

He:i. l"'; .sens:itLi.vity P : 5., 00000 Shape sens:i.t:i.v:ity n: :10. 00000
Max:i.mum nurm•l::ber of i.tera-ti.orn•s tbc:, res.olve mult::i.pl::,et:s : 5

, ., ,:,, .:....:,,..... N luclide :i e Identi :i.ficaLt:i.on P::a".am-:m.e:;ete 'rsEE x. ,-x.- .x

E nergy t.oleranc:e' : .. 75000 " Hal ":f-I.:i. fe rati:.o :n 10.00000
blund"lan.,ce ..imitl* : 75,, 00000 I...Li. bra'ry : dacmasiter, , nl I:)

EFlffic::i.iency 'f:i. a: Ei::F:D4_.r :l:l. E.ff:i.c:i.enc':i.es at : P'eak energy

IP I.-r i:I Are<7. Energy A nl FtI. HM Channe l L. e P1: I::w U, t . Sec: %. E rr F :i..t:

1 .0 352.. 03 147 .1. 08 704. 3 699 1 5.4-2 3,, 4

2 0 5:1 .46 .1 '3 .,, .1.7 : 1023. 72 :1.014 . 'IS .5. 17:.0oF :1.'.0

3 0 60 5 •,, "" 9 .:: .97 1 9. 92 1. . 1 4 3.6@Ep0F. 2 1•,.
4 6"71.41 20 22 3 ".74 1343.56 1:31 15 7.37E-03 56.5"
5:..i... :1.17 4:. 13 1. 7 2242. 7 2235 17 1 .5.E. " 2 4.4
6 0 1.46:1.1,, 860 20 B. 15 222. 72 9 13 ;' 0 2.i.E.-02 22. 5
7 0 6. ",. ,, .:. ', 3 3. 18 35",,, 2 09 3521 15 1.3,9E .02 1.9.8



Sample Title u EFT-8411-12D
Decay Time I: 1 0143:55.9.

Pi:st-NID) Peak Search Report

Page I1
Acquisition T"ime =:. 5-AUG-2011 14:48:55.9

it Energy Area B.gnd FI:WHM Channel Left Pw %Err

0
0
0
0
0

0
0

352.03
51I. 46
609.58
671.41

1121.1"7
1461.18
1764.43

147
135

97

43
60
38

59
73
39
22
13

20
3

1.08 704.93
2. 19 1023.72
1.9"7 1219.92
3.'74 1343.56
1.2' 2.242.87'

2. 15 2922."7'2
3. 18 3529•. 09

699
1014
1213
1334
22'35
2913
352:•1

12 13. 11'
IS 17.0
14 16. '.)
15 56.5
17; 24.4
20 22.5
15 19.,8

Fit Nuclides

b -_,)'q

K...40,.h4qyq

ý,a



Nuc~ide Lin Actvit R1 :El .epor IPg t

Nul~ :~ ide ~ Enrg Area":

.i Uncorrerrc~ted~ D~ecay Co:rr

22.4



Summannry 0 "f I'-Nuc'ide Act.:iv::.:ity. i .I.-:
S.ample ID : EF-T.-8,i.. 41.-1.•

Total n:umberLicr of 1 es :i.n spec:t r' •'mfl
N u•bLler o'f t.un:i.d:: en t;i.f":i.fed l.i. .-.

Numbi er o f. :1. i ten• a i.'. :. vl y y i :i e. ; :i. f i ed:i

Page , I
A::cq,:uisitl:iorn dat:e u: 5,;.-AU:: G...:20"II 11 .l.& .. ,5 .5.

0
100. 00%

N-.u(cle Type t natur~al

Unco:r.re ctL:e d
N uc :i.d e I- 1. :i. fe Dec ay uL. :i./,cc

K--40 1 1.0 2. . 1. , .7"E--7

'foital A.;c:tivi.t:y a i:2.3'7.9E-07)'

I::la'gso "K" = Ke-,lin-. "not: "foundtlc
"E" = Manullu:ly e:::d:ited,.;:,:

ec:ay Corr

E.,,3"791E-.07

Dec-ay Cc:,r.•" ....- 3 i.gma

I-.Sigm Erro %

H7-. 3"79E'"'07

"M"" = Man.',rually ac.c~ept~ed
"f.A" =: N"-uc.l~ide.- spec.i.f"i~c" .... :: l',,]im•iti



Re je-.ct.edl FR:porl'..

Sa:,mpl.e ID: a: EFT--.84I 1...121)

I-Hal .f:---L..i.fe

F-...18 10'9."7 4M 14.2;-7
% A~ibund ances;!

P:::ap.ie n. 4
A':c-quist~io' ''.;.i'n d.-te •:÷ " 5"--AU..G.-2011: 1.:4 : 48 :;55

tEne r gy % A btn d
511.00.*..193.46

F~ound ... 100.00

83. 83D

X., A btnd

0.. 1. 3 .4E,, 53
£i, X9. "3

:1.12.0.5 :1
.an'c('es.-' Found.!]€: ::=

0.03 497? .'-08-•
6 :L0.3,31

a'rc,:s. F~ou~nd :-:::

62.70
99.,,98
99.99.'
38. 07

FRU.-'-1.03 39,, 35D)

% (. I:.A 1tcd

2. 7Y 0.00 i'76.33
3;80.44
42"7. 89*
463.38
600.56
606.64
635.90

6'71.,, 41
• F.:r :.:::,nd =:::l. :::% Abund

I.132

Xl-.135

2.30H 11.35 505.90

630.22
66'?,,69•*
669,, 80

671.60
"72"7,,00
772.,61
812.20
954.55

:1. 136.03
1:398. 57

% A1butnda~nces; F~ound --=

9.1:1.H 2.,,87 2'.4":9, .-7 9*

0." :1.29411.2.0C÷:i. :1.. "

629.9'7

725.,70
915.3,'3

% Abun~dan-c~es; F~ound: =::

6.89
1.. 50

29.33

:10., 35
:1.7.80

5 02
11. 1, 32

1.. 81

2.15
5.03

16.,1.0
:1.3. 70
'98., 70

4 90
5,,20
3.20

"76.,20

5.60
:1. 10(
2.96

7..1.0
3. 93

89.,90
2.89--

1.2.56

5.35

i) ,"'"..

94,,903
12.,,54
5.48

89: . 00
32.,80
17.,,17
20.30

:1.0

A c'sl.j: :.i.v:i..t. ' !. " :i .7 ! m

.Activity I -SC L igmc

MU M i c: %E-rror
3.,0:1.91E-"04 17.,,03

... Not Found..--

:1.5'8:.-:.. S.4. 45'::

.. .Not I:Found --

4. :1.661:..? :I.GLE.. 94

- N - :)'t : N :o Fo.u --- ...
.--- I',1o t Foun:' ot.t' d .

........ N.o t Found -.-,---- : .......
--- Not Found

... o t F:ound .........
... Not Found .......

... Not Foundi.
2."783Ei:.-0"7 56.48

[.. Iot F:ound ---... ..

... Not FounLd .......

.-- Not I:: F:'o'ndci.
---.... Ngot Fo'::und ......

2., 6201E-0.4 56,, 48
2. 4691E:-04 56. 48

-.-- I ot: FIound ...........

.Io- I::N o.td Fo.----
........ No't'. F:ound .....

-.- Not oILd ....F....
---. I, o It Found .....

.N..... I.o ~t F:oun) ...........
... Not ::Fon...d.

--- No:t Foun ---I c

5. "721E:-06 :1. 6.9.4

---.... N',ot F'outnd ........

- - No 't F:ound.L..........
---.. i.: F: No'LL Foun
........ N1o't: Fou~nd ......
........ Not F:ound .....
---.... No t F:ound ......

4,, 254E"-07 :1 694

--- No1t Found ..
.. .Not F::'ound .....

... Not Found ...
..'lot- i-I::' n ...........

(:1 I:)LL n ,

(.:1 I:) L.L n ,
A.•b u n.

Decay, Abun.

Rej ec'ted by
D~ecay

Abut.L,

P::M-..:I48M Abu :', L. ,



FRe-j.c~ted Report (,cont:.inuted)
Sa.:mpl,-e '.ID n EF:"'-.8411-:12.D

: :ge::1 -. N .4 2
Ac::qu~i~sition ,d:ate ;: 5..-AUG.--20-II.1 14:48M:5

BI;:.-21:.4 19.,90M

FH*Ia :I -Li f

"78.72
Eiine"gy %AIt
609.3:1.. 46.,30

'.l'68.36 5.,04
934.,06 3.,21

1 238 .1 ,, 94

1.764.44. 1 ..0
n)tid := 80.' . 84

A:lct:i vit::y 1-Sig ma

(M.tC:i.icc:.) %:Xrii R je'::cte d~ te e,:r:;ec by
2., 2:1.9±E+16 16. 94 Decay
--- Not Foundt. : .
---.... N~ot F:"ound l .....

4. 6591E1 24.45

........ Not F::ounrd ......
4. 9)4E+ :16 81.9 76

(Ab:lnr'. I.imi~it =48.,48%)

---.... N~ot I:Foun rd ...... Decay
--- Not Fboundi ...

-- INot F'outnd .

2.,732E.1'}-:.0 :13. 3,,

- - I I::Not ' .ourndc .

( bin,, :i.nL it 3 . %)

% A bt.L li •.anc:es

B-21..4 26. SM 58.45 8"7,30
24:1..98

295.2?1
351.. 92*
"7*85,, 91

F uc)nLd =::

4,, 67
7 49

19.20

37,, 20
.1. 1.0

5.3.40X Abunda'inces

F:'l~ag: "*" :=- I.eyl~i'ne



UnidentxL:if:i:ed Ener gy Li.nes
Sample ID s EFT-8411--.I2'D Acquii:ti. oni.':. da:te n 5-AUG"-20 :1. 1 I.4N48:55

it E nergy Area Bl.:.gnd F WHI..I Channel :.eft L e ::' Cts/Sec %E rr

(ID
is

(I?)
U
(3

.35P..,.. 03
5:1.1..46
609.58

6"7:1.. 4:1.
:1. 1.21. , 1.7
1.764.43

1.47
:1. 35

20
43
38

59 :1.08
73 R,, 1.9
39 1,,9"7
22 3. 74

1.3 1,27
3 3.,,18

I0 2 .. 72
1.219:. 92
1.343.,,56
2242.87'
3529.,09

699 1.2 5.44E...02 :13., 4
1 4 18 5.02E"-01 17.70
1213 1.4 3.60E-.2L 16.,9
1334. 15 7.,37E:-.03 56.5
22351.'7 /, 59E-02 2.4,,
3521. :1.5 . 391iE-..02 1.9.8

5 ,,38 E +00 T
4. 58E+00 T
4. 2,;-5E£+00 T
4,, 041E+00 T

2. 74E+00 T
2. :1 4E+00 T

F-l]ans: "T"" = "Te'ntatively a-s.soc~ia'ted



* PDetr' oit Ed i.son3 Fermtni 2 MDA Report, -Generated 5-AUG-201 15 :. 34:04.. 29

M .sniurn .m ) :: IDiet c ::y *-le .:1.v R1. 2i) .-

YM :L n.i. m u m D (-:e t .etta ' 3. e A :: c:,i. v i 1:y ,:. :,30 r' t:

B cI.g nd
Sum t1Nutcl id :1e

BE....

IA-221

MG-27
C:L-"38

AR-4:1.
SC-46

C - :1.
M N- 54

I'll'-l 5I .-
MN -56

CO-5"7
C(]-"58
F:IE'-.'59

NI-,1"65
ZN"-65

SE-"75
ASH76I

B:+ 10,- 8+,•.
B':R F- 83

BI:I ""8

BFR-"85

1K1:-85M
S-'85

RD-'"86-

SRI;- 871TM
KlR-'88
R:B-'88

Y-'988
KR-'89
vI:•:i'.'"8

KR-'"90

R•XK4"":90

Y-901M
"S-.., 9 :L.
Y.--9:1.M
Y-912

Y - C."

0.

1I..

0.,
0.

36,,
29,
29,,

4.

71.

20.
10.

S.

0,
.1.5.
34.,

53,,
53.
137.
0.
0.

0.1
52.
52.,
52.,
13.

0 .

38.

56.
0.

S.

0I.
0.
0.

1?.

661.
20.

0.

.19. ,
15.5,

iinergy
(I.keV)

4"77. 59.--
5.1.1..00

12 P74,. 5.4
.1.368. 513
1.014,.44
.1.642.,,42
:1. 293,, 64
889.25
320.08
834. 8,3

1238.,25

1!.58.38
122,, 06
8 10., 7 C.

.1.099 , .22
1332,, Q49
1345.'.,,90
1481.84

438,, 03
.1.36,,00
5 59. 11..
7 76,, 49,
529.64
881.,,50
802.41.
513.,,99
:1.5:L,1.18
5:13. 9S,9-

.10 ?76.6&3
402.,58
388.40
.1.96.,32

:1.382.39
1.8 36.01:.

22F0.,90
10 (3.1.,,88
1:1.18.69

831.,,69
824.2,E:3
202., 5:1.

.1.024.,30
120•'..:4,. 90

555.'::60
.1..383,, 94
934. 4(6-

ND()
( u["i. ce )

5.,28591E-.08
Ha-la1f'--L.. if e too ".slhort

6.7307E----09
2.9.: 1. 2E1-08

l .f...-.L :ife too shor C-t

IHIa : f..-Li... :i. Fe too short
I--la 3 f-LI.. i. fe t:oo sh ort

6. 3762.1E-.09
5. 6986E.-"08

8. 4504E.09
1. 6262E-08
2.29731E--05
"7,.54601E..-09

7 .8894E...-09
7. 00891E-09
1..12 521E--08
6.5 659E:i--09

.1 .21.4E'05
Hal f-iLi I-f-e t:oo short

1.4775E-08
2.,3959E-0[:8

.1. 0466E'-08

3..7029E?-~08
: 1. ,, 23581E:...08

Hal.-f..-Li. fe troo shocrt
Hal-1Life too short.
1Hal1f-L..ife t~oo s.'h ort

.1.,,845,4E1:-06

4., 3644E"-0'7
8.,,854-09
8,,.1.8091E!-06O

Hal. f.- Life too shovrt
4,,.6.4941Ei-06

1. 3247E--05
Half-L..:i.fe too short:

7 54541E'"'09
Hal:" ] f-"L..i.f"e t oo.: s ho'rt'
Hal1f-.-Li'f'e too sh ort:
Half-L.... i.f'e too, shocrt:
Ila lf-I..:f. f:e too sh ort

Hal 3. f-.I.i i. fe to:::, si) or t:

:1. 936E-06
:1.. 69371Ei-0',7
2.-' ,9264E.-06

Ha.•f-Li... i. fe tCoo -sh."Lort
8.,32"7593.E-06
8.272Cry .'



MIinimum Detectable Activity Report (continued) Page s 2

S.:7:fmple ID : EFT-8411-12D) Acquisition date : 5-AUG-2011 I1.4 n4555

1-3(::l{tjricl
NcI id d

srO-94Y.---93

NB-95
NOttt.51y]
ZI:;,". j Y

ZFR:'-9

M11"'99
TC"-'99M1
T C-"10:1.

Ic;-- L0.I 3
TC-:1.04
R:H$- 105
RU-10'5
IT;U-10(*6
{CD-109D

X{-1 1913M
S:-1 3:1.
SB-122
SB-124

SB- 1.5
TE-12532
TE-12"/
TE-1271M

Xi--12 y
TE-129
TE-1291M
XE-129M1

1E-130
TA-1311

:1-1311
1-132
TE-132
BA-133
BA-133M*1

I-'l1.3

T'E-133M1
XE-133

XE-1331
CS-134

I E --13*/4TE-1340

1-135
XIE -. 13!-
X E--13.I

0.

41.
28.,
22.

40.
22.

0.

19•
22.,

64.

24.,

35.
20.
26.

M".
28.,
71.
19.1

34.
20.
56.
34.

33..
68.

0.

21..
55.
26.
52.
48.

0.

18.
47.

0.
55.

41.
5i7..

19.
0:.

2.9.
46.,
27.,

0.
46.

11.
46.

0.,

Energy(MeV)

590. R8

2:66.9C)

702.6W.;
7 65.7W)

235.6.9
7 56. 72E
65"7.90

724 3. 3
739.54
1.40. 50
306.81
4 97.0
357.,99

318.90 4
72-4.50
621. S4

937.48
391.69
158.56
563. 9.3
602.71.
427.8B"8
109.28
417. 90

57.,60
20R. 84
459.60
695.88
196.56
5 36., 01'9
123.80
364.48
149.72
7 73. 67*,
16.:-j93

667.'69
.28.

302.84
276. 06
5P9.. 87

912.58
81.00

233. 22

604.70
884.09
210.4"7

I160.24:1.
2:49. 79
526.56

Half-Life too sho'rC t
4. 7572E-07
7. 0709E-09

7. 049:1.E-0-i9
2.60..47E-03

1. 2421.E-08
Half-L~ife t~oo short;

1. 8 457E-08
6. 8607E-08
1. 5006E-07

Half--ife".-, too sho rt-.:
6. 3465E.:-09

Half-CL~...i'fe t~oo sho,'rt
4. 6663E.-08

7. 4441E.-07
6.4250.(:}E-..08
-E. 7451E--0'7

1. ,, 759,8E-08
8. 23I1E-09
8. 0589E-09
9. 8165E-09
7. 2053E-09

1. 6066E-08
2. 8206E-06
4. 1687E-06
1. 9361E-05
9. 7634E-09

Half-Life too short
1. "9092E-07",

1. 462E-07
2. 6743E-08
2. 4203E-08
8. 9264E-09

Half-Life too short
3. 0432E-08
2. 9319E-07"

Half-Life too short
8. 5860E-09
3. 1548E-08
5. 6420E-08
1. 4207E-08

Half-Life too short
3. 1507E-08I
7. 7148E-08
6. 5143E-09

Half-Life too short
Half-Life too short

6.72•i39E-08
3. 7646E-07?
4. 6190E-..08

Ha:lf-.Life t~oo short'



,:inimcu. Detectable Activity Report (continued) Page

Sample ID) n EFT-8411 -12D Acqui.sition date : 5-AUG-2011 1448055

Bckgnd
Sum-lNuxcl ide

CS-136l
I.-136

CS-137

( S .13 a
XE-138

B A.. 13':)

C E - :13 i

CS-139
DA-140
LA-140

BA-141.
CE-141.
I.A-14:1

BA-142
LA -142i.
C E- 143-,,

CE-14I
PR-144

ND- 14:*-- "
PM-148My
EU-152
EU-154

EU-155.
EU-1-56.

TA-182

W---- 187
RE-188

AU.-" 199
HAG-2013

TL-208ý
F-13--2123

B 1-214
PB3-214i
RA-224
RA-22(-.6
AC-228
TH-228
PA-234
TH.-2.34
U-2.35
NP11:-2.39
AM-..241.

19.,
0.

0.
0.
0.

54.
0.

311,
10.

0..
51 .

7 .

45..
33.
66.
18.
50.

R5.
341.
315.

1i'.

51.
71..
47.

215.

01,,
601.

0'1.

26:.

0.
62.
6.
'470.,

52.,

57..

40.

55.
40.

Eie- rgy
(keV)

818.50

1313.02
661.65
455.49

1435.86
P58. 31

1420.50
165.85

1283.23
537.32

1596.4
190.22
145. 4.4

1354.52
255.12
641.17
293.26,
133.5z,

1489.15
91t ,,10

550. 27.
34,4. 2';'

1004.76,
105.31

646.29
482. W3

I1E21. 42
685. 8:1.

155.03
158.38
27h9. M3
5669. 6'

583.14
238..6.3

609.31
351. 9B
240.98
186.21.
338.32

8 4. 3 7
131.20
63. 29

143.7W
106. 13

5 9. 5.4

MWA

7. 2618E-09

al-f-Life too short
7.1.21 --E-09

Half-Life too short
Half-Life too short
Halfa-Life too short
Half-Life too short

7. 1829E-09
Half-Life too short

2. 7271E-04
I. 2585E-08

Half-Life too short
1.2377E1-08
2. 3167E-05

Half-Life too shori t

Half-Life too short
2.8537E-08
4. 9997E-08

Half-Life too short
3. 5625E-08
7. 0972E-09

2. 0005E-08
4.1958E-08
3. 7383E-08
9. 19.;80E-08
7. 7966E-09
2. 9771E-08

4. 0074E-08
1. 0954E---07
2.2 763E-08
7. 6990E-09
6.1757?E-09

Half-Life too short
7. 8748E-08

Half-Life too short

Half-Life too short
2. 0246E--c"-b

1. 8674E-07
5. 5721E-08
8. 6541E-07
4.F5924E-07fi
S. 5036E-07

5. 8834E-08
4. 8489E-08
i. 4573E-07,,
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •Fi:'-r•"5')// / ?-.

Sample Location (Well Number): / d•---

1. Representative sample collected. Date/Time 16 - / ?- "' / /to2•

Sample collected by: ,.,.-$- W . / 2•.- -

Printed Name / Signature
Date: A/-I--//

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample > 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new smple containers only

Sample sealed by- -dJf/) / Date:
-'Printed Name / S~naftide

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: L-//( /
Fermi 2 Chemistry Printed Name Sig atdre

Date: //__/_//

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: . 4,4 Date:-//-19
Fermi 2 Printed Namre Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-101711-12D
2. Date Sampled 10/17/2011
3 Time Sampled 16:05
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/01/2011
2. Time Sample Counted 15:11
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.2 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2521.9 cpm
Net Spike Count Rate (cpm) 2514.7 cpm
H3 Spike Activity (dpm on count date) 6381.8 dpm
Counter Efficiency 0.3940 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.5 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitmnlm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.13E-06 t--uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample'Activity

,Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/mi x Sample Volume

Technician _ -- ____________---___ Date________

Reviewed By: __,_ Date I/-/- 7/

Form 76.000.39 Att I P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: n I. "-JI "] / -

Sample Location (Well Number):. ],*I9

1. Representative sample collected. Date/Time /t?- /- / /1& e"

Sample collected by: ;I2J'•1- / er- ----

Printed Name / Signature

'4

Date:

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: C r--Xf)/-

Aknat(de

Date: lea/g,- / /
Printed Name

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function.

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: -jt'i / _,2" --- Date:_ _-

Fermi 2 RP Naminted Name



WR EF1 04-052
Page of_

Attachment 1, Page 2

Sample number: C /O /])/-h-b

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: d
Fermi 2 RP Piated Name ýAgnatde

Date: ,/0)//

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

J.

Performed by: A /
Fermi 2 Printed Naie
Radiation Protection Supervision/Delegate

igAture
Date: /'5 -_/--/

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
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P.:age : 2
Sample ID : EF"i-:11.--D Acquisition date - t8CT: .-..-. 1 14055.07

F~ermi . 2 Rad :i ation P:'roteclt: :i. on Garoma Spect :rosco p.y Rep l-or-

. .. '. Sam p~e .:araOters ., U ,:.,S m..l-(.r3e.t.e. .**. .

Samle P ID Number: E.FT--10.7:11-12.D
Sample collection start date: 17-OCT-2011 16:05:0.00

Sampl.e collection end date : 17--OCT--20 :O.16 05000.00

Type of smpl.e :1 L. Mari. Liquid
Samplie quantity : 1.000000F03 CC
Sampl.e geometr-y : M121 Operator: CL.P

Detector number N E 4 AAcqu:ire date : E8-OCT-2011 14:55:07.00

Preset live time : 0 000/5:00.00 A"lapsed l ive time : 0 0045:00.00
Elapsed real. time : 0 00245:00.65 Percent dead t:ime : 0.03 %

..-.. • . *.+.... ..... . Calibration Parameters.*.*..*.*..*.**. ***. ***.... :.:
Detector number-g DET 4 / Yearly cal date : 14..'JLN-.-2011 14:050:56. 41
Kev/channel : 5. 00063E-01 Zero offset: ---53 63736E-0:1
Dai.y cal date : 28-OCT---201 1 06:54:31.91

--.. x:1-x--x-..**x**.***---x.*-.**. Peak Search j::iarameters *-x-** ** -J-**.*.',***-x-x**-M-

Start channel. 100 nid channe"l : 4096
Height sensitivity s 5.00000 Shap::'e sensitivity : 10.00000
Max i mum numlber or.:f. t:erati.ons to resolve I.2 nu].' t 1pl.tiets , 5

--×**:3**-X*3-.---N*** ucl. ide Identi fircatio-n Parameter-s -

Ener-gy tolerance : 1..75000 " Hal f--.life ratio : :1.0.00000
A bund ance 1 i m itl : 75. 0000 Lib 1 u.'-rai (1 acmas tor, n l b

Effdi.c:i:ency file N EFFD4jin2lL :Ef'fici:::encies at u Peak energy

Pk It Energy Ar-ea Bkgnd FWHM -- Channel Left: Pw C:ts/S•ec %Er- Fit

1 0 352. 2.3 25 36 0.68 705.51 697 11 9.15E-03 51. 1
2 0 5:1:]. :1.8 189 47 2.02 1023.37 1015 20'7. 00-.02.11.4
3 0 911.58 10 9 0.97 1824.11 1.18 9 3..77E--03 61.5
4 1 1460.05 50 7 2.83 2921.00 2916 21 1.86E-02 19.0 5.22E+00

5 1. 1462.05 48• 13 2., 83 2925.. 00 2916 21 1.79E-02 24.2



Sample Title : EFT-1OI71I-12D
Decay Time = 10 22:50W07.00

Post'-NID Peak Search Report

Page 1:
Acquisition Time =: 28-CT-2011 14055:07.00

It Energy Area Bkgnd FWHM Channel Left Pw %Err

352.23

511.18
911.58

1460.05
1462.05

25
189

:10
50
48

36
47
.9

:3
13

0.68
R. 02
0.97
2.83
2.83

705.51
1023. 37
1824.11
2921.00
2925.00

697

1015
1818

2916
2916

I1
20

9

21
21

51.1
11.4
61.5
19.0
24.2

Fi.t: Nutcl) 1 ides~

AAP5 frJ

5.22E+00 K-40



Nuclide Line Activity Report
Sample ID : EFT-1O1711-12D.

Page : 2
Acquisition date : 28-0CT-2011 142,55007

Nuclide Type: natural

Nuclide
K-40

Energy Area %Abn %Eff
1460.81 50 10.67* 2. 354E+00

Uncorrected
uCi/cc

2.001E-07

Decay Cor:
uCi/cc

R.001E007

I-Sigma
%Error

Flag: "*" = Keyline



Summary of N'.luclide Ac.t:i.vit y
Sample ID s .:T-..171:I.R. D

Page : 3
Acq uis i.t-:i on d:1at~e i 28-OCT-201•.1 10.:53W 0

Tot a. ll nunber o' lines :i.n spectr:'um 5

NuiIber of unidentified lines .1

Number of lines tentatively ident:if:ied by IID 4

Nuclide Type : natural

Nlluc. :I d:: e HI. i. fe
K-40 1,00E+05Y

Uncorrec:ted
Dec-ay uCi./cc
1.00 2. 0010!>07

vit~y i 2.08010..07

Decay Corr
u.iicc

2 ,, 0010-..07

8. 00 1E-07,

Decay C~orr
I-S i gma Err•-or

0.,380E-07

1.S i gma
%Error Flags
18.9".

Total Acti%

Gr-and Total Activity : 2. 001E..07

Flag:. "K" = Keyline not found
"E" : Manual.y edited

2. 0011E-.07

"M" = Manua-il.ly acc-ept±ed
"A" := Nucl~ide spec.ific ab'n. l.imi't



Rea:jecIted Report
Sample ID N EF:T-1017.11-.1.2]1

Pape S 4
A¢c:quisit i.on date : 28-T- 201.1.14::55n07'

I'uc'.t i. Haif I-la. f,- life
F:-18 109.74M

Half-Life

143.91
A bund anes

Ener g;y % buLnd
51.1.00*193.46

Found = 100.00

TE-133M

I:'.B-R.. 14

55.40N 285.07 168.87
261.55
334..1.4
647.40
863. 91
912.5,*
914.72
978.1.9

% Abundances FLound

26.•0MIM 589, 28 87.30
241. 98

351.90, 9,

785.91
% Abundances FouLd =

6. :3Y 0.00 1.29.08
209,.,28
R70.23
327., 64
338.32*
409.51

4633. 00
794,, 70
911.07

964.60
969. -1.1.

15883. 00
"% Abundances.- F~ound ::z

-1:1... 50
15.70
5.40

29.30
19.50
87.00
16.50
9.50

44.75

4.67

7.49
19.2037.20

1..I0

2.8 0'
4.40

3.60
3.20

11.. 40
.2..1.3

4.40
4.60

27.70
5.20

16.60
3.50

30. 94

Activitty 1-s:i, gma
(LLi/cc) %Error

1. 0001+35 11. 36

... Not Found ---

.. l Hot FIound
-.- o Nt Found-

.Not Found..
..Not Found

-1., 00.E+35 61. 52
N-.bot Found .---
N... Hot Found

Rejected by
IDecay

DecayAbun.

H-- Not Fiound -.- Decay
-. H- ot Found .

.-- Not F ou.nd

1.0001"-35 51!.. 1. 1
---.... Not F~ound: .....

(AHn. Itmit . 37.20%)

- [I.ot FIound -.-- Aun.
[Not Found

. Not FIound -.----

H-- Not Found
..- Not F[ ound . .....- .

H-- Not Found.

... .ot Found-
-. l Not Found ...

1. 208E-..08 6:1.. 52
.H. Not Fou,.•d

[l- Not Found -.----
-. l Not Found

Flag: "*" IKeyline



Unidentified, Energy L.ines
Sampe. ID : EFT-i.:1711-121)

Page 1 5.;
Acquisit~ion date : 28-O0CT-,2011 14:50:07

I t WA rqY Area Bl'gnd FWHM Cmannel. Left I:w CtsSec %Err %Eff Flags

0

1

352. 23
511.18
911.58

1462.05

CI. UJ,

10

48

36
47

9
13

0.682., 02

0.97
2.83

705,, 5.1
:1023..37
1824. 11
2925.00

697
10:15
2818
2916

:1.1 9.15E-03 51.1
20 7. OOE-02 10.. 4

9 3, 77E..-03 61.5
2:1. 1.79E-02 24.2

5. 38100
4.5 9EHO
3. 06+00
2. 35E00

F:l]as: "T" := Tent;at:ively assoc:¶i.ated



* Detroit Edison Fermi 2 MDA Report, Generated 28-OCT-2011 15s40:13.96 *

Sample ID N: EFFT-.-101711-t1D
-36*.3*..•]+ 3*3*3*3x.+*3*3*3*3**33 *3*.-3* .3 +,*3*33 6*3,...*3*36 *-63 3* 3-33* 33333-6*******3* 33* -.,..-.33:363:** +•.x, .. +* *: 3:.*,:-36,:,3 :.,,...*46 ..36-**333***.33**6**,•.+:. 3 6-3*..•

Min n imum Detecta bl e Act iv ity Report:

Bck :nd Ener"gy MDA
Hul. Id:e Sul-Ii (keV) (uC i/cc-)

BEN 2l. 477 .9 5.5905E:--08
F-1.8 0. 511. 00 I-ILlife too short
HA-...22 23. 1274. 54 9, 8838E.-09
NA--24 0. 1368, 53 Hal f-Li fe too short
MG-27 0. 1014.'44 Half-L..ife too short
CL-.38 0. 1642.42 H1-lf-Li fe too -short
AR-41. 0. 1293.64 Half-.Lii too short
SC-46 14. 889. 25 7. 0376E-09
CR-5:I. 36. 320.08 7. 3056E-8B
MW.'T5I '31. 834.83 8.8 ,62E--09
C.-56 12. 1238.25 1.2138E-08
M1.H-56 0. 1810. 69 Half--Li fe too short
NI-56 55. 158.38 2. 05400--08
C0-57 47. 122. 06 7. 6296E-09
C0-58 16. 810. 76 6. 9729 -- 009
FE-59 1.0. 1099.22 1.331981-08
C0-6 12. 1332.49 7.6878E-09
C.-64 0. 1345.90 Hal f-L.i to 1.o sl-hort-
NI-.-65 0. 1431.84 Hal f--L:i fe t:oo slhor.t
ZN-65 1.3. 1115.52 1. 4407E-08
ZI-.69M 0. 438.63 Hal-FLife too sho1t
SE--75 61. 136. 00 1. 1853E--08
AS-76 45. 559.10 1.771M 0E-O5
BR-82 35. 776.49 1. 80083-06
BR-83 0. 529.64 Half--Li fe too shor-t
BR-.84 0. 881.50 Ha]. f-Li. fe too short
DR-85 0. 802-41 Half-L.ife too short
KR--85 63. 51.3. 99 2.01.025E--06
KR-8--3M 0. 151..1 8 I-a 1 f--L i fe too short
SR-.-5 63. 51.-9 99 7826E-09
RB-86 16. 1076.63 1.3075E-07
KR-87 0. 402.58 Hal f-Lif Fe t(oo short
SR--71 U.. 840 Half--Life too short:
KR-88 0. 1.96.32 I--lf] F--Li fe boo short
RD-88 0. 1382.39 Half--L.ife too short
Y--88 3. 1836.01 8.1815E-09
KR-9 0. 220..90 Half-L-L.i fe too short
RB--•9 0. 1031.,88 Hal f-Lif e boo slhort
KR-90 0. 1118.69 Hal f-FL.i fe too shor-b
RB.-90 0. 831.69 Hal f--i fe too short
RB"90M 0. 824.23 Half-Li'fe too shor-b
Y--90MI 0. 202. 51 Hal f .F-Li fe too short
SR-91 0. 1024.30 I--alf-F-Li-fe too short
Y-91 15. 1204.90 2.9897E--06
Y-.9IM .0. 555.60 I- Lf-If.iFe too s3ort
SR-.92 0. 1383.94 Hal1'F'-li f-Life too short
Y-92 0. 934.46 Half-F-Li-fe too shor-t



Minimum Det:ectable Activity Report (co:ntinued) Page 2
Sam p :I. e :D EFT.- 101: 11-.-120 Acq u isi. i t i on d:. ate : 28...0CT.20 .1 14 1 55 07

,ck g i'Id Energy P100
I'I.lu¢:: .ci de Su' (..".keV) ( UCCii )

SR-9S3 0. 590.28 HalfL....'ife too short
Y-93 0. 266.90(i' Ha].'f.-I.ife too short
NB-94 23. 702.63 6.41.79E-09
NB-9r'5 16, 765., 79 7. 4384E-09
lB-95MI 43. 235.69 1. 7964E-007

Z R3..-9 21,, 756.72 1.3449E-08
I-.B-97 0. 657. 90 Hal f--L.i fe too short
ZI;9£7k 0. 743.36 Hal.f-Li. fe too short
MO0-99 1. '739.58, '7. 5067E-07
TC-.99M 0. .1.40.5 Hal f-Li.f 'Fe.too short
TC- :I.O:1. 30 1 Ialf-.L.i ..fe too shot:
RU-'1. 03 25 497. 08 7. 59011.09
TC-104 0. 357.99 Hal f--Ifi Fe too short
RIHI-1i05 30. 318 90 4-. 521.81-.:0
RU-1.05 0. 724.50." Half-L-L.:i fe too short
RU-..106 29., 621.84 6. 8094E-08
CD-1 09 52. 88.03 2.92:86E-07
AG-1 OM . 11., 937.48 1.801801"-0..
SN-I. 113 32. 391.. 69 9. 2992E-i09
SN- 11711 5. 1583. 56 1. 1990E-08
SB-122 1W 6. 563.9 1 :1.6340-07
S.- :124 28. 602.7 1 7.3986-09
SB-:125 29. 427.89 1.. 9:1981--08
'E" .12511 42. 109.28 2. 7649E-06

T'E-.:1.27 0. 417. 90 Half-.Li. fe too short
TE-1.2711 24. 57 60 1.. 7909E-.05
XE-127 56. 202.84 1.081:13E-08
T'l-12.9 0. 459.60 Ha.l.f-If Fe too short
ILE-.129M 22. 695.88 2.3924E-07
XE- 1291 61. 196. 56 3. 05271E-0
I.1-130 0. 536.09 Hal f-..lif Fe too short

BA- 131. 42, 123.80 3.90371-08
I1:1. 30. 364.48 1. 6830E 8 .
'E-1.•1. 0. 1.49.72 Half.I'F-I...:iLife too shorti
TE--.' :1. 31M 25. '773. 67 8. 3341E-06
XE- .1.1 50,. 1.63.93 5. 38340-07
I-1-32 0. 667.69 Half-Life tF:oo short
TE1312 4,. 228. 16 7. 05481-'08
IiA.-133 41. 302.84 3..1606E-08
F)A 1 3311 43, 276.09 3.3977E-06

. 1.'13 0...ii 529 8 'f-"I..i. 'f e too short:
TF-13311 0. 912.58 Ha]f.-Li. fe too short
X - 133 39. 81 C.i00 :1. 3373E-07
XE- 133M 47. 233.2. 17735E-06
CS-I34 27. 604.70 6.5375E-09

.. 13.4 0 88.09 Hal.f-'Li. fe too short:
TE 134 0. 2'1L0.47 lI..al f-L..:if fe too short
BA--:13511 39. 268.24 1.9149E-05
1-135 0. 1260.41 Half-Life too short:
XE-13-5 0. 249,.79 HIa].'f-Li.f'Fe too short
XE-:L3511 0. 526.56 Hal f-Li fe too short



Mi n imum Det~ec~ta{ble Ac~ti v ity Re port: (cont:i.nued ) Page s .3
Sample ID EFlT..-.10.1.7.-12-cD Acoquisition date : 28-OCT-2011 14055:07

qBcIgnd Energy HDfA
l'uLL ]ij. :ide S rum (keV) (uCi/ci )

CS-.136 17. 818.50 1. 1648E-08
1--i.136 0. 1313.02 Half-L.ife too short

S-. 1; 37 c21. 661. 65 6.9789E-09
Xl:.1'7 0. 455.49 Hal'.f--Li te too short
CS-138 0. 1435.56 Half--Li. fe too short
XlI-138 0. 258,, 31 Half-life too short
BA--139 0. 1420.50 Hal'L f-L..ife too short
CE-1 5W . 165.85 7.5439E"09
CS-139 0. 1283.23 Half-.L.ife t oo short

6A-140 25. 537. 23 2 4. 2267E-08
L.A-140 5. 1596.'49 5. 7821E--07
DA-141 0. :1.90.22 HIalaf-Li.fe too short
CE-41 51. 1.45.44 1. 52670--08
L...A-14:1. 0., 12354.52 Half--Life too shor"t
BA-142 0. 255.12 Half-Iife too short
L.A-.142 0. 641..17 Half-Life too short:
CE-143 48. 293.26 3. 5761E--06
CE--144 44. .1 33.54 5.4607E--8
PR-WI44 0. 1489.15 Half-I.Life :t:oo short-

WIND- 47 39. 91.1 0 6.. 2562E--S8
PIM-".148M1I 24. ,0.2 7 7, 2618E-09
EU-"152 35. 344...2"7 2. 1042E-08
ELJ-:1 54 11. 1004.76 3.4688E-O08
EU--155 35. 1050 ,.:1. 3.121.45E-0-8
EU--156 27. 646.29 1. 4960E-07
IF--1.81. 29. 482.03 8.4861E-09
TA-182 1.4. 1221.42 3.0505E-08
W--18'?7 0. 685.81 Halaf-Li.fe too short
RE-1-.:88 0. 155.03 Half-Life too short
AU-199 55. 1.58. 8 1. 7845E--O7
HI:--203 46. 279.19 8. 8570E--09
BI--207 25. 569.67 6.12881-09
TL.-208 0. 583.14 Hal f-L.i fe too short
PB-"212 0. 238.63 Half--L..i'fe too short
BI-21.4 0. 609.31 Hal f--L.i fe too short
PIB-2.1.4 0. 351.92 I-al.f--..i.fe too short
RA-224 57. 240.98 1.2981E-06
RA-226 48. 186.21 1. 6673E-07
AC-228 35. 338.32 4. 8603E-08
TI-.-.228 44. 84.37 9.076:1.E-07
PA-234 0. 1.31. 20 Hal 'f-ILi fe too short

-.23, 53. 2.)9 1 .2837E-06
LJ--235 48. 143. 76 5. 4345E-08
III"-'-:.. 39 29. 106.:123 6. 6,326E-07
AM-'241 30. 59.54 1.2670E-07
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber:__"' /.ZAI/-/20

Sample Location (Well Number): / 2.

1. Representative sample collected. Date/Time 1 ao/.2 /i / 0 /. 0C,

Sample collected by: f,,s/?, / T ...X .- Date: ,z/l. i,(

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by:-. / - .- Date: / .K"' b/
Printed Name / Signature

3. Sample counted-in accordance with 7 .0ý0.7 o, 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: T'o 0i .. c.. Date: f2 -
Fermi 2 Chemistry Printed Name i!natire

4. Tritium analysis printout re iewed Ra aioon-/rot tion Supervision or
delegate.

Performed by: .6et"% 1- Ir I Date: '
Ferni 2 Printed Name Signature/
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-121311-12D
2 Date Sampled 12/13/2011
3. Time Sampled 09:10
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/19/2011
2. Time Sample Counted 12:50
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2483.5 cpm
Net Spike Count Rate (cpm) 2475.3 cpm
H3 Spike Activity (dpm on count date) 6334.6 dpm
Counter Efficiency 0.3908 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 8.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.2 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirinqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) = 1.22E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date 1ýI'--(

Date /:>--- (

Form 76.000.. DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: *E-C--/" 23/-/-D

Sample Location (Well Number): /a ;d

1. Representative sample collected. Date/Time O6l ,'/0 / /-.pj
'4

Sample collected by: > -- ,./-/ " -i - ' - Date: /,7//'

Printed Name I Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: -"iK.- / --- Date: /A//6,/,
Printed Name I Signature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: ( 6 " •A t /
Fermi 2 RP Prin'ted Name Sigutuire



WR EF1 04-052
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Attachment 1, Page 2

Sample number: :/ - /3 / '-,,

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: C 07, / Date:_______
Fermi 2 RP Printed Name Sign0ture

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed b ,adiation Protection Supervision or
delegate.

Performed by: P,,/ ( a It/ Date:-'./
Fermi 2 Printed Nae. Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



DE RO e E3DIO FERM-2. POWER: PLANT1303DEC-2013 150202.03
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Samli D Nmbeo E(-JA41-12
SampleEndE~~ Tie:1-EC21



Pag a:':'' 2~ . l :.

Sa.•m pl!e ID a) : EFT..1 .2.1.3 t1--t 21)

S am p l£]e c: o l le c t:.i o ni st a rtid d a t:e g , I N[ D E.. V R OU-•:0 0 9. I:]. ,10 0 0 (..0 0

S a:m pl,1.:e L:o ll.e:.'cti,:n end ,d:. t:e N 1.3.-. D.EC-..20 .1. 0 9}•:!.0 200 .00

T y p e•-• o f sarmp le g: 1] L Ma:'i.o L.i~q u,.d

.;mple geoaetry 1.00 cc
Sam pl gemer N~ M iP3L. ... era .ri CL:

I)Detect:or rnbri l:cc DET 4 "- Acqu:ire date
:,,et l .ive t ,i a ,0 :O'. .. pd lc c.:i ve. o 0

IElap:.s e..d real t~ime g 0 00:4.5.:00 .6B; P..e rc::ent dead:

"•: . .. • ... . ".. •,

3,4-•DEIC-201 1 10.4: 47 09. 73,:. U00 ... , 00,, 00
ti',:rm'.e ',t 0 0: "
t~impe U 0, 03 X

Det t.:L t:- r . ...... i 4 Y i.....
Dett ,onum,:,- g ,ET. "Yearly cal date 1.4-JUN-2011 105006.41

D~ail.y cal da•te,:a.., , ';" .... 00 .... 86

t I

startf channell " 0!0
Het~ight.. s-e n,'sit:iv~ity n 5,,00000
Maximum niu.mb.:e r of't :it;e ra ti::o n•s t1:o

ind channel u• . 096
sh.-.pe .s,'ensitbi~vity :.o ,)0 .i

resolve mu.ltiplet.:- g: :5

*~ * :***;i ~&Nucl1ide Idenmti.f:ic;:ationi Parameters ~
1Energy Lol.:ke i 1.75ai0 f-li. Pt io 1 1. 0.0000

Abu ,nd n e :i. 2 7i ': : ,0000C.5). ibra. ry " , .b
Effi.c:i.ency f:i.le sc EFlF-4, i211. EffiUcien:i.e s at g Peak energy

Pk It Energy

1 2 6.3,
2
3
4
5
6
7

2
0
0

'1

4
4

35:t.,83

511 165

6'09:•. 78
.1.454, 57'.•...,
1.460.,57
.1.46.1.,,5 :

Area Bkgnd F'WHM Cha , nnel IL..eft Pw Cto/Sec: %Err Fi.

26" 52: 0.5 13 .7 129:.: 10 8,, 740"': ,qA:9.' 5, 2.5 6

23 . 1.,35 133, 9 1 1 "Ef•9.....'7i;. 32 2 (.08 "703,,29 69,8 0 2. 57E-0 19....

13 t5 1.57 O2 1012 . Bi4 Jla q. F03EO IS
5 1E 2.3 i 2 121 .L0 12 3 .1., 9. 3E-03 '6.4 .i, .1 ,

45 30 2. :1.2:1.9.00 1213 .S I., , 02... 3
16 2 2.92 . .291.00 2 12 06 5.97E-10 502 8 15,,,.00

S4 2.2 E 0 2 2 1 2



Sample Title a EFTAEGIVIRD
Decal TWO 17 OMAN.&

PAU-NID Peak Teacch RopoW

c&~~~~~~ae 2 I 13 :I ::.:.5.L
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4 MO. 5

4 14 15:1.

nv.A Bknd FH Channe Left

2G
23
70

136
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45
16
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38

32
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R. ;:
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92

13.9

:b7 3.29

292:1.88~

.129
1291

is. 18. 9,.1. SC, U

16 23.
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Nu1cide Line Activity Report
Iamp l 1D a EFT-12131:!.-I.''

" Page : 4 2 00
Acquisition date n .30-.DEC-{2011.14:470G

K-u4. . td:z
1-421 kIAE. 8I

X:ne~ Ab, %Eff
Unwampata:,d Dacay Co•rr

uDiiac u i/-0
3. 10E-•i• IS318E.05

.- Si :
ERI.r,.32

11,

ft.

4.

Ak,.
.kt~



Summary o. f Nucl.ide A~ct.i~vity'

Samp..13:L :1- EF3RIID
u. : 1 I o. d . I: t D - ? . 3. 1 '. - 4 P a e

TWO numbev of linee in spactrui,,-.,
NOW of uniduntified li"w:
NumbeT of lines te"QuIval/ identifiad hj HID

Nuclide Type t natwal

K-40 I-Iifei
:1. .,E05

TotalA ct;iv

Dacay Wi/w

3. :lEU)8
3.10E0

Deca COP I :i. -,

13~u *l~e

Grand otal Ativit u~: 3.10E0

3. IOOE-08

"M" = Manually accepLed
'A" = Nuclide specific abn l. i~mit:

C
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Page U !1
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-,' 9' 4]. 8 0:.
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12 50

1G. 30
6,,~* ':;8
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99.,70
79.,60
19. ?0
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5.3•5
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1 2.54
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1. W,

.42.30
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I, 001. 5 1, ,5
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Not F:ou'nd

ir-
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....... ot . Found,;l ......

....... H.ot F-ound~ ......
....... ot,.. Found

Hot: Q uit

HtI'. Founl 4d ...

Nlot Foultn d

-.--.. Not Found........... Not: Found .....
....... Not Fround ......

---.... N~ot. F:ou.nd ......

---.... Not F-ound q .. ...

H.... oit Found ..;r ;
Not., F~ound

....... Hot. L F:ou'nd
....... N~ot: F~ound ------...
---... N'.ot Found .....
....... Hot.• . Founid .....

V.. *

t:.',-ej,.'.ated tby

Q '.yVAun,

114.7T
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Saml : 1D.. EFT.1.131.:1-12 .. cq,- •.ti it i in date o 30-DEC-20" ,.11' W S7 -

,'1 J.i•.:.q ; ..0A"

70

45
1L.6.2

S2

3(I95

,.-1

L,.o..1. 85

"2i2,1

I 1 .. ,

S..'92? i., aS

:I. (r: I

I :. F.1CiI ,
129: I
698'K .

;'91. 1

10

is-

I'S:I.'

1616.

S:' , I:. (.I"t8. gI 0i
9j. ' . ... ..

5.-i 9'7E- •'3

39.0E

18.9
46.,4

IR. '
5z(.8(

"- . •: • .'~ [ ' (•I1,

TAIt.'

s. AM 4
5.1,8E.4.00

J.

T

11 .

M N "T.i.-" Tentati 1 woci;aLc-

f.L t•:•! .. T '2l;.i.iv ;., 1 . :•!!•i:,:.L.':•.c

I'

'4

/',4r

Y
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company
Address :

Detroit Edison - Fermi 1
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi 1 - PO# 4700246055

Contact:
Project:

Client Sample ID: EFT-51811-12D Project: ROIT001 16
Sample ID: 279061004 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 18-MAY-11 10:50
Receive Date: 31-MAY-1I

Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Pu, Liquid "As Received"
Plutoniurm-238 U -0.0721 +/-0.134
Plutoniuim-239/240 U -0.187 +/-0.156
Plutonium-244 U 0.0456 +/-0.121

Alphaspec U, Liquid "As Received"
Pct Uranium-235 U 0.00
Uranium-233/234 U 0.0924 +/-0.168
Uranium-235/236 U 0.00 +/-0.193
Uranium-238 U 0.00 +/-0.156

Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Standard List) "As Received"
Actinium-228 U 0.0965 +/-10.9
Americium-241 U 6.25 +/-5.32

Antimony-124 U 0.669 +/-11.2
Antimony-125 U 2.83 +/-7.70
Barium-133 U , -1.67 +/-3.42
Barium-140 U 40.8 +/-84.2
Beryllium-7 U -0.86 +/-38.7

Bismuth-212 U 19.1 +/-49.8

Bismuth-214 U -1.21 +/-7.42
Cerium-139 U -0.906 +/-2.67
Cerium-141 U 2.16 +/-9.11
Cerium-144 U 7.48 +/-16.5
Cesium-134 U 0.495 +/-3.31
Cesium-136 U -0.216 +/-26.4
Cesium-137 U -4.33 +/-4.42
Chromium-51 U 45.5 +/-59.3
Cobalt-56 U 0.466 +/-4.27
Cobalt-57 U 0.542 +/-2.17
Cobalt-58 U -0.695 +/-4.04
Cobalt-60 U -0.0587 +/-3.70
Europium-152 U 3.43 +/-8.41
Europium-154 U 0.748 +/-8.49
Europium-155 U -0.481 +/-8.13
Iridiurn-192 U -1.88 +/-4.09
Iron-59 U -4.39 +/-9.76
Lead-210 U -8.28 +/-62.8
Lead-212 U -1.32 +/-6.01

0.421
0.569
0.288

0.239
0.296
0.239

18.3
9.29

18.7
13.5
5.57
147

64.6

81.5
11.9
4.38

15.7
29.0
5.73
43.5
7.94
109

7.30
3.79
6.64
6.23
14.9

14.7
14.1
6.62
14.5
114

9.64

1.00
1.00
1.00

1.00
1.00
1.00

pCi/L
pCi/L
pCi/L

percent
pCi/L
pCi/L
pCi/L

DDRI 06/09/11 0724 1108273

DDRI 06/08/11 0933 1108271

KXG3 06/27/11 1244 1111565

2

3pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

10.0 pCi/L

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCiVL
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address

Contact:
Project:

Detroit Edison - Fermi I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Ferni 1 - PO# 4700246055

Client Sample ID: EFT-51811-12D
Sample ID: 279061004

Project: ROIT001 16
Client ID: ROIT001

Parameter Qualifier Result Uncertainty

Rad Gamma Spec Analysis

Gammaspec, Gamma, Liquid (Standard List) "As Received"
Lead-214 U 1.40 +/-6.74
Manganese-54 U 0.657 +/-3.25
Mercury-203 U -0.157 +/-4.78
Neodymiuln-147 U -62.8 +/-203
Neptunium-239 U -10.7 +/-19.3
Niobium-94 U -1.33 +/-2.39
Niobium-95 U 1.35 +/-4.25
Potassium-40 U 15.6 +/-38.8
Promethiuni-144 U 1.94 +/-3.16
Promethiutm-146 U -0.365 +/-3.40

Radium-228 U 0.0965 +/-10.9
Ruthenium- 106 U 6.88 +/-27.6
Silver-I l0mn U -7.87 +/-3.55
Sodium-22 U 0.066 +/-2.99
Thallium-208 U -2.21 +/-3.63
Thorium-234 U -71.4 +/-64.9
Tin-1 13 U 4.14 +/-3.76
Uranium-235 U 0.887 +/-18.7
Uranium-238 U -71.4 +/-64.9
Yttrium-88 U -0.0697 +/-3.59
Zinc-65 U 1.07 +/-6.57
Zirconium-95 U -6.36 +/-8.21

Rad Gas Flow Proportional Counting

DL RL Units DF Analyst Date Time Batch Method

11.2
5.63
7.73
320

32.0
3.74
7.54
70.3
5.79
5.64
18.3
46.7
4.25
5.10

5.61
107

7.12
30.5
107

6.07
11.1
12.4

pCi/L
pCilL
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

GFPC, Gross A/B, liquid "As Received"
Alpha U 2.94
Beta 11.4

GFPC, Ra228, Liquid "As Received"
Radium-228 2.62

GFPC, Sr89&Sr90, Liquid "As Received"
Strontiuni-89 U -164

GFPC, Sr90, liquid "As Received"
Strontium-90 U 0.254

Rad Liquid Scintillation Analysis

LSC, Tritium Dist, Liquid "As Received"
Tritium U -103

Liquid Scint Tc99, Liquid "As Received"

CAS2+/-2.64
41-3.58

+/-1.24

+/-7.73

3.48 5.00 pCi/L
4.77 5.00 pCi/L

1.80 3.00 pCi/L

1.85 2.00 pCi/L

06/18/11 1002 1109556 4

BXFI 06/09/11 1334 1107735

JXRI 06/17/11 1249 1107743

JXRI 06/26/11 0958 1115396

EXK2 06/13/11 1735 1109586

6

7+/-0.669 1.23 2.00 pCi/L

+/-276 532 700 pCi/L
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address

Contact:
Project:

Detroit Edison - Fermi I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermil - PO# 4700246055

Client Sample ID: EFT-51811-12D
Sample ID: 279061004

Qualifier Result Uncertainty

Project: ROITOO116
Client ID: ROIT001

DL RL Units DF Analyst Date Time Batch MethodParameter

Rad Liquid Scintillation Analysis

Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U -2.87

Rad Radium-226
Lucas Cell, Ra226, liquid "As Received"
Radium-226 3.09

+/-15.7 27.8 50.0 pCi/L

1.00 pCi/L

MXPI 06/14/11 0908 1110082

KSDI 06/08/11 1310 1107697

9

10+/-0.549 0.335

The following Analytica

Method
1

2

3

Il Methods were performed:

5

6

7

8

Description
DOE EML HASL-300, Pu-I I-RC Modified

DOE EML HASL-300, U-02-RC Modified

EPA 90 1.1

EPA 900.0/SW846 9310

EPA 904.0/SW846 9320 Modified

EPA 905.0 Modified

EPA 905.0 Modified

EPA 906.0 Modified

DOE EML HASL-300, Tc-02-RC Modified

EPA 903.1 Modified

Analyst Comments

Surrogate/Tracer Recovery
Plutonium-242 Tracer
Uranium-232 Tracer
Barium-133 Tracer
Strontium Carrier
Yttrium Carrier
Strontium Carrier
Technctium-99m Tracer

Result Nominal Reco
Alphaspec Pu, Liquid "As Received"
Alphaspec U, Liquid "As Received"
GFPC, Ra228, Liquid "As Received"
GFPC, Sr89&Sr9O, Liquid "As Received"
GFPC, Sr89&Sr9O, Liquid "As Received"
GFPC, Sr90, liquid "As Received"
Liquid Scint Tc99, Liquid "As Received"

very% Acceptable Limits
84.1 (15%-125%)

92.8 (15%-125%)
95.4 (15%-125%)
112 (25%-125%)

98.5 (25%-125%)
116 (25%-125%)
103 (15%-125%)
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WREF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 7 F l q / 9/1 J 3ý7"

Sample Location (Well Number): /

1. Representative sample collected. Date/Time - , / / -,'

Sample collected by: C fV-/Prn t , Q /tu Date: I"'
Printed Name /&gnat~ure

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample a 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: C P0•o55€ / C- 6-1'"" Date:
Printed Name / Sgnatiiie

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: /1/K") / Date: L I- j

Fermi 2 Chemistry Printod Name Signatdi/e-

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: (-L-- ,.-.,-L-,, 1 L.- Date: L/'- (-t/

Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location 41811 Br 13:Z
2 Date Sampled 04/20/2011
3 Time Sampled 15:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2011
2 . Time Sample Counted 09:48
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.9 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2394.8 cpm
Net Spike Count Rate (cpm) 2386.9 cpm
H3 Spike Activity (dpm on count date) 6576.0 dpm
Counter Efficiency 0.3630 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.5 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirrunm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.29E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ( 7  4  -- Date -///

Reviewed By: _-_Date______,-_____ __ De

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page-of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: •rTF/''// ,'3-

Sample Location (Well Number):- /L "-

1. Representative sample collected. Date/Time •-,4 - /I / /, 0o)

Sample collected by: 111le ,, /

Printed Name Signature
Date: _-1___2______

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: A . / 2........ Date: a- dc- / /

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # I

Performed by: 0.) Oý A

Fermi 2 RP Printed Name / aatl
Date:-



WR EFM 04-052
Page of__

Attachment 1, Page 2

Sample number: LZ•--Y g/ý4/Z//, /,32

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: 0 J•< / 1 O- Date: ',.Q-/"/

Fermi 2 RP Printed Name- Sig'n'ature

* Note: Samples may be counted on, Chemistry's Gamma Spectroscopy System..

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection'Supervision or
delegate.

Performed by: oe / Date: . 2/,/
Fermi 2 Printed Namc' Signa eA
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
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Nluclide Lin'e Ac:tivi'. Repo.rt
Samp,.j'l".e 1ZD n E'F:T4:' II',L -.. 1..f:

Nuclu,: i.d e Typ :es nat...;u~r~al

f;•lc..':lu~.•i•.i .Page gl:•.. .I..;d:F.. HI 2 I ~ ; l!Z!:()i

Nuclid:1 14 0.8 , 1

Unc,::or~rect~ed: Dec'ay Co::,r'.r.
Ar:r ea Xq: I:,n %E•:I!Z"" ff u.c:i. "c.,: uc:i. ."::.cc

3'7 :I.6B,•..7.*: 2':,.501E( 00 RI•.?() •i, ": .054E --. (7 2'.054E". -0f>.(.•7

21. :i.
',,l I ''r .:'",

I~.i 5 ::

IFlag "*" - Ieyli :'



gummaTy of Nuclide Activity

Sample ID H EFT41811-15[

Total. number of lines in spectrui-i-i

unidentified linw,,

Number of lines tentatively identified

Page H -,3
Acquisition date N 21-APR-8011 IWOW0,3

L*fJ

Nuclide Type H natural

I'u:.:id
K",'"40(>

U-i--icorrected
F-Ilife Decay uci/oc

1.00E+05Y 1.00 2.054E-07

Total Activity n 2.054E-07

Dea Corr

ui/cc~I:

Decay2~ Corr I - :i.g

Flags "K"* =: Key in not found...*i~ic

"E" ~I> =c Maulyeite
"M anal acpe



Re.'.jec.•:•te,..:d Re port. P::a ge n ,1
Ac:q u:i.s:it.; ion da: ,•te n 2:1..-A:P1:R.-..2011 13NOBN0 3 :0

Nuclide Hal .ife'i
F'.-:1.8 109-z. 74M
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........ Not. Found ......
(Al:,n, L..imni.'t.. 37:.20%;q)..)

Fl"I.a g "*x" = Ke:.y i.''e
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: ?g7:-,c7- -5 /- /3 E

Sample Location (Well Number): /3f w L-_ T /, 0b

1. Representative sample collected. Date/Time .7-/9 /// / /e.'O o

Sample collected by: ZY'o'As ,,&"-,/ 7-)-'-- ---- Date: .5/, ,///
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample > 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: r'-- - / cinatreDate: 5')T//
zPrinted Name /

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: u••2 7'"/ Date: •"-/
Fermi 2 Chemistry Printed Name Si ure

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: P .1-lc / 4' Date: 5'j //
Fermi 2 Printed Name Li Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-51911-131
2. DateSampled 05/19/2011
3. Time Sampled 10:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 05/19/2011
2. Time Sample Counted 15:40
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.1 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2361.7 cpm
Net Spike Count Rate (cpm) 2355.6 cpm
H3 Spike Activity (dpm on countdate) 6547.6 dpm
Counter Efficiency 0.3598 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.8 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.7 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniirqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.14E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician __._____ _____Date_______

Reviewed By: Date _ ---_______

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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Sample End Timeg 19-MAY-2011 10VOW0.00
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: YFT- 1,. // ii ? "

Sample Location (Well Number):_ _ __ _ _ _ _ _

1. Representative sample collected. Date/Time •, / 1 / / /22,'

Sample collected by:qrcnte 1am / . t Date: d-9-/'
Printed Name / S atdr

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample >__ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only,

Sample sealedby: ( 1 6 Date: 6-e- //
-Printed Name / 6,§10naiti!re

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: 0"• 5s 7e* / Date: 6-2o(

Fermi 2 Chemistry Printed Tname / Si_ _ure

4. Tritium analysis printout reviewed by Radiation Pr tion Supervision or
delegate.

Performed by: 4 0. Date: Q
Fermi 2 Printed Name SttgInafuo
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks "If4- yI<wi[

V



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-6111-131
2. Date Sampled 06/01/2011
3. Time Sampled 10:35
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/09/2011
2. Time Sample Counted 14:55
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 5.8 cpm

4 . Efficiency Inf.: (Daily Spike'Source ID # 111)
Gross Spike Count Rate (cpm) 2424.5 cpm
Net Spike Count Rate (cpm) 2418.7 cpm
H3 Spike Activity (dpm on count date) 6525.7 dpm
Counter Efficiency 0.3706 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 5.8 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

Mi (Bkg cpm) (Bkg cpm)

Miniqm Detectable Activity (uCi/ml) =3.3 x (Bkg min.) + (Smpi min.) 1.08E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician _____Date __________

Reviewed By: _"_ _ _......_ Date ý- 2 0- I/

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E Tr - 9] ' // /

Sample Location (Well Number): /3 X'

1. Representative sample collected. Date/Time, / /t1.I

Sample collected by: r 7 Name /S a Date:_______
-Printed Name IStjatui

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: •W• Nae /f/ • tur Date: -- 9e•-//
Printed Name / ntr

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: z/. 4'ý, e:2:K- Date: 8 -,-
Fermi 2 Chemistry P mted Name ign ature

4. Tritium analysis printout reviewed by Radiation Protect n Supervision or
delegate.

Performed by: 6 T6' Date:__-_____
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-8411-131
2 Date Sampled 08/04/2011
3 Time Sampled 13:45
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/08/2011
2. Time Sample Counted 12:25

3. Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 9.9 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2264.6 cpm
Net Spike Count Rate (cpm) 2254.7 cpm
H3 Spike Activity (dpm on count date) 6466.1 dpm
Counter Efficiency 0.3487 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 10.3 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.3 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnjm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.50E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date F-3-1(

Reviewed By Date

Form 76.000.39 Att 1 P1 /1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: - L7-- f / ! x

Sample Location (Well Number): / • -

1. Representative sample collected. Date/Time ,$PV 1 /1 / /2 "1

Sample collected by: / -. Date: '- " t
I Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: _ _ _ _ _ _ _ _ / _ _ _ _ _ _ ____Date: ,-1- '] '

lyi'ed Name / ý'3•gna'tdtre

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # _ _

Performed by: c )fo 1 / Date: / /
Fermi 2 RP Printed Name Si~aturW



I

WR EFI 04-052
Page of

Attachment 1, Page 2

Sample number: •Il / ' - / 3 -ý

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: 4/ e Date: •' ,/ '
Fermi 2 RP Printed Name

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: 2Jl/'C (64'tAY• / /
Fermi 2 Printed Namey

Radiation Protection Supervision/Delegate
Signatuýv

Date: __ __- _//

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
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.% :. Page : 2
S .arp e ID N EF"--411--13 Acquisition" dat.e u: '.AUG..-201 10:5

Fermi 2 R.iat:ion Prro-tiec:tt- i on G.--,,mm:a JS.pectros::.c:.o:py R:e-, port.

SampI IJle• ID, Number: IEF"..-841.1.-.1,3!;
:S..mp~le. c~olle:ction' stl:art: da'l-e- 4,÷-AUG-.2011 .13.-:45:00.,00
Sam pl1e c::oll1ect:" i.on end ,:da..vt.e N' 4.-.AUG-..2.01:1. M 45=:0.,00

"T:ype.:, of sample : I L. Marmi.,, L Iiquid:i
Samp::le qua.-nt:itiy : l,1.0][]00[0E+03.O:• ,:::.-.

Samp+le.- geomet:'r"y : "I2L1 O.perator'-: CI.I::'

DetI.ec'o numi.ber r T" Acuqliuire date N 5-1 i*U -...2[:.0r1.1 M 50r1.e n3t. .110,.49
P::,reset.• lito.v:e t.ime :1 0 0 4 00l0,, 0 Elap:,sed li:.ve -t;.:i.me n [.. 00 :M 00,00
IElapsed real :i.me a' . 00 M.45:. 67 P::erce dead t:i i.0r .: .

.:j •..* .. m . ....f: .. ..x- . * ..F..:)'. u,:. : .•]i l:3 v : :.f :i.o l ::v ra e.'eric i sc t I.x. :.,. a>.....,> ....n ...:r .! ..;.I./** .¢x

De'tecto number u DE'T 4 Year'"ly cal date w 14-JrLI-"2011 I..:56.41
.ev/channel 5.001[02E-.1 Zero off;e : . , 0859E-01

Daily cal dat'3e s 5-AUG"-21.1 09:1.5:04.,,68

Stat: channel. 100 IEn channel s 4096
H--eigh"t senr'sit~ivYity : 5.,00000 S•hape sens~it~i~vity ': 10.0,[' 0 000:1;
N~ax~imrum numbyer of iterat~ions to pre.solve rmult~iplletl-s : 5

Eni'rergy tol.e'ranc~e :1.'75000 Half-.li.fe rat~io : 1!0.0iL'di000

". 5 0'" , 00 9 I.. :i. 4. b 6.a" : i 7 a ia'e , n .27:*-

Abundanc~e l~imnit : 75000 Lirayn...ate~n
Effciecy il a F....l:. Efficiencie at : Peak energy

!Pk1.' it En~er~gy Ar"e.a Bkgnd F:WHM Chan'nel L..e:ft I::w [..t ..... e- %Err F~it

1 0 6'7.00 796 ,38 2,, 31 1.34.98 128 ' 1.6 ,, 2 93E-'--.. •2 28.8
S 0 41.:1 0 6 3, 484.1 :. 1 I,, .4 1 29E-.02 2.2, 2

, 0. 295.85 , 95 r: .1.78, 5 92.6 587 16 3.2 1'-0"2 2. 1
4 0 35t:'2.1.... L4 "135...,' 59'),, 1 ,,34 705..1.5 698 1.3 5'.,,0:1.E-'02 :1.4.5
5 0 511.:,90 .1. 69 81. 2.,80 1.024. 61 .1.017 .1.9 6.271E"02 15,,6

6 0 609.,62 s.o;: 66 .1.,,72 12" 0 1214l 1 , 2 . ..96E 02--: 22.. 1

7; 0 :1121.;:•L5:1 .36 44 .1.,,40 22-}.43.,54 2234:, . 9 1 .32E:'--02;: .48.,9
8 161..12. .7 2922.....60 29:14 19 5.,62E-02 8.8



Sample Title : EFT-8411-131
P•ecay Time =-• 0 M107:10.49

l::ost-NID Peak Search Report

PageI:: 1: I1.
Acquisition Time - 5-AUG-2011 10,52:10.49

ilt Energy Area Bkgnd FWHM Channel Left Pw %Err

('
0
0~
0

0
0
0
0

67.00
241.61

352. 14
511,,90
609.62

1121.5:1
1461..11.

79
70
87ý'

135
169

8'0

36
152

88
68
95
59
81

66
44

5

2.31
3.,58

:1. 1. ''1

1.34
•2.,80

1.72
1.,40
2.77

134.98

484.13
59 60
705.,15

1824.6:1

1220.00
22.43.54
2922.60

128
477
567
69J8

101"7
1214

22f.L34
2914

16 R8.8
13 2"7.2
16 2"`%.1
13 14.5
19i 15,.

2.1 22.

:19 4 S.9ý
19 8.8

Fit Nuclides
r

RA-22.4

Kb -40Iq

K'-40



NuMde Line Activity Report
Symple ID a EFT-8411-131

Ndelide Types natural

Page a 2
Acquisition date s 5-AUG-2011 10:5010

Nulc i~de Enrg

152

Unori e c:ted D)e ca~y Corr
c :. ' C %Ef Uc/c :ci./ r

2 7.. S"'

Flags "*" = Keyline



•.iuinfl..ary o f Nt ]. :i. cide Act:.vi yt
,S.:yml-le ID a E'FT.-84.1.:I-131:

Tot[a numLbe-r . of l e i l:IE."l::Lu••ec
Number of un:i.dent:;i'fied vi :i.i.e
N~umber" o'f lines... tentl'atijvely i~dentr:'if'ied

Page : 13
Acquisi'in dae : 5--AG-2011 10':52:1.0

8

8 100.,ORR%

K'.luC2: .i e Type : natur'al I

t'-I u c::1 :L d e
1/,-...40
FRA...224

t-Il1 i. fe Decay uc;i !c-,:
.1.. OE+OSY :1..00 6.054E-.07

3.,,62.D 1. 1.9 2.,,927E>-07

Total Ac:t~i~vity P 8.,981E-..07

Decay Co•rr

6.,,054E-.07

3,, 474 E-07

9., 529:E.-..07;

Dec'ay Corr"
1 .-.S.i. ma EZr'ro'r

0,, 534E-0"7
0., 944-0

1.-,-- i - gma

%E'rro Flags
S., 8'3

27,,17

Brand Totbal Ac-t~i~vity :8.981E->.07

Flags..].:: "K" =• I,..:yl.ine no't f'ound
"E," = Manually ed~i~ted

9. 529E1.'..0"7

"M" =:: Manually acc'ep'ted
"A" = N~uc~lide spec~ific- al::n, l~imr•i~t



S."mpwJLe IDb : IEF:T.--Ss.:1-,.:31[
Page :m

Ac::qu~i.-si~ti~on" d:ate : 5---AU(-).-201L1 1.0::5:::lr?

Nuclide Half-l. fe
FAB..:1 81.09.,,74M

Rak::i.o

*1.1. 75
Abu1::, . n : nd ce s

A.1c-ti v.i.t y I.-..S:i.gmra<
Ere, y %A bund ( MU /co ) %liErrr

5:1.1. 00*1.93.46 6. 572E-.05 15.. 64
F'ou d :. ; ,, 0 .

Rejctbed by
Decay

83. 83D 0. O:1 142. 53
889. 25*

:11 !20.51.ance Fond

X AIunl

:1.19., 78D0 0.0:1. 66.05
96., 73

12:1. 12
1L36. 00*

.1.98. 60
2.64.65
2.79.,53

:303., 91
400,65

F'ound(: =::% Abundance.s

2,, ":1. 71H

% Abunc

IRUL-.. 1.031

% Al:bunc

TE- : 31:LM 30. OO1-.

7.93 241.. 52
430.56
953.. 32

:1:1.42..30
1383. 94.).'

a." nc.:es., Foun.l =

0., 02 497.08. *
60:1..33

0,,72 102., 06
.1.49.72

200.63
240.93
334.27

773., 67*
782. 49
793 75

828.. 78
85'., 2:21

! :1.25.46
:1.206.60

an.' ces(:''..'" Fo: unLId =:'

2. 36 .49.7'::,,/ ..

608.19
anc.-,:es,•. Fou.n.l"d =:

62.70 --- Nlot 't.Found .
"9 ,,9.9,8 ........ N-ot F~ound ......
99.,99 .1.,,3:1.41E.-.-8, 48.,9.4

38., 07

:1.. 5~2': ..501~E-06 2:,.8,

3.41 --- Not F:ound
16.70 --. Not F:ound....
5-, O --- Not Froucnd.

.1. 45 --- Not F ound...
59., 80 N-- Not Found..
25.,20 ---.... Not Found .....

1.32 --. Not F:'ound..

:1.1..40 ....... N'o't: Found .....

0..57

3.00 9. 394E-05 , 17
3,.30 -- Not Found....
3., 60 -.- Not F:ound.....
2.90 ........ N1o'1. F:ou~nd ......

90.00 ........ Not F'ound .....
2,,92

89., 00 -... Not Found -.-

5.60 3,, 420E--07 22., 09
5.,92

"7.,90 ---.... Not Frou~nd ........
5,'.1.0 ........ N-ot F:ound .....

7..56...... -o Found::l.
7., 59 2.. 503E--07 27,. 17
9,,.6 -- Not Found.

38.2 /0 --- No't Found..
7,, 89 -3.. .lot Found ...

13.90 --. Not Found
M.R, . ---..4.. Not F 2ound8.84

20.70 ---.... Not F~ound .....
:1.1.,,40 ........ N-.ot F~o u-nd .......
9.,80 ---.... N"-ot F:ound ......

89-. 90 ---.... N.o t Found ......
2.,89 3..3i471E.-.06 22,,09-•
3..1.1:

1L2.,,50 4. 682!E-0'7 28.8,.94
6.30 ---.... IN.ot Fo'.:und .......
"7.,46 ........ Not F'ou.nd ......
4,,61. -- ...... N~ot Found .....

A b un.,

A-ib u n.,

A b un.

% AbI:u nd

XE:-1 35 9-, :1. :1-H

% Abund

C:S-:1.36 :1.3., :1.6D 66.9:1.
86.29

:1.53.2.2
.1.63.,89

-:)t n ,,



Re~ectd F.'epo l-:(co-nt inl,.ed )
Spmple ID : EF':T'-841. -131 fAcqlui.' .:i.stion date s 5-..-f - 11. 10 52:::;?-.::10

Nuc.1.ide Half.--..li.fe
CO.- ..... 13,I.16D

Hlal f-I...:i. fe

0.87
IEn er,"gy % AI-,u n d
1L76,,.''...5 :1.3.5'".6

273.65 .2., 66
3.40.0,57 48.,50
818.50.x 99.,70

:1.048, 07 79., 60
:1.235.. 34 :1.9. 70
F:ound = 4, :1.0% Abundances

14. 131 91.'I 27 153.75
842.56
258. 31-
39)6.43

40:1.36
434.. 49

:1. :1.14,, 29
:1.768.26
1L850.8" ":
20'.04."75

2015.8,2
danr'c'e•-s F:ot'und =X Abun

P::M- 1L481M 41., 30D 0.02 288. 1.1
414.07
432.. 78
50:1. 26
550. 27":"
59..J: .,74

629.,97
72....70
915.5,,33

1013.81
%Ab:undanc'es F::ound -=:

5,95
3.50

31.50
6.30
2., 1.7

20. 30
:1..47

:1.6.. 70
1.. 42
5.35

1.2., 30
3,. 27

12,, 56
:18,.66
5.35
6. 75

94.90

12. 54
5,,48

89.00
32.. 80
:1.17,, 17
20.30

1. 74

42,. 30
:14.10
1 6.30
27..7.10
1:1.. 50
38., 03:.

46.30
5,04
3., 21.

:1.5, 10
5,, 94
4.11

:1. 8,, 0
64., 29

Ac:t:i.v ity, I -S." i.g ma
(MUM[..:. XE r'"or'

---. INlo't: F::u:: urv d .---

--- Not Founird
-.--.. INot F,,un d --..--
-- INot F:ound.
---. t I:: ouindl

---.... Nqot F~ou~nd ........
8.,1J24E+:120 27.1"7

---. Not F:ound....
---. Not: F',il .Found

........ Not F:'ound::l .

--- Not: I: id .Found

--- Not F:oundi.
-.- Not FouI',nd

N... ot F[ou'nd.
.. Io'' I:'o FoLund1

--. Not F'ouindI.

---. Not. F:'ounL'1.d .

....... io' F'ou'nd.
---.... Nqot F'ou nd:l ......
...... N-ot F:ound ......
........ N'-ot F'ou~nd ------...
---.... Not: F:"ound1C .....

3,,4":9R1E:-(;'7 F22.09
---... Not F~ound .....
....... Not F:ound ......
....... Not F:ound .....
---.... INot F~ound ......

:1.,,3271E"-07 28.,,84
---.... Not: Fournd .......
---.... Not IFound ......
....... Not I:'Foundl ......
........ Not F:o unrd ......

Decaoy, i:lbun,,

Rejected by
A I'.:, ,",.

A bun..

T - :1. 82 1.14. ,7 4 D 0.01

% Al::undances

67.75
100. :10

:1.1..89.05
1R:1. ,,4 *
:1.230. 97
Fo .:unrd =::

A b un,.

BI- .2 14 :1. 9 90 64.81 :. 609. 33. *768.36

9.34.06
:I. :1.20.29
1.2.38. :1.1
1377. 67
:1.764.,49

dia ce:s--i. FoundL=l

!1,,189E+1.2 E2.,09 Decay
--- l(Not: F:'ound l .

- I-INot FounLd

2523.:+12 48,, 94
--- INot F:ound n ..
--- Not: Fo:,:I:uLnd .
--. Not F1ound

(Ab::r, L..imrnitl: 48.,48%g)% Abun

48,, :1.2 87.30 4.67 --- Not F:ound .- Decay
24:1.9,8') 7.49 4.4"72'-:Ei+0'7 2,7.17



rIsC-,.jc-t:ed FReport: (coc.n"dt::iInuLedC-,)
.Sqmpl)]e ID n.): EFT--.8411...-1I.31:

Page N l.
Acq::,':u.i.s.it'bion, date s: 5.-AU-2.0..13..:.;.11 10 : 501:-.: 0

Hli. f-Li. fe
I'.la. :i. :i. d i.i.. . " ' :i. : e Ratio: :i. c% ?.w2E "b.

P214 26.80 48..12 29.1 192

78' " 5...91 1". 1.10

%, ALund'nc•s,::.'- Found : = '91.,,72,

Ac i. t i :y a " i. - igmia

MUMC.i.c:) %E,''rrcr R.ejected by
2..250E1+07 27..06 Dec a y
:1.96" 2EG•71+07 14. 4 8, 4

-- - IN t Fotriu nd -

(f-:i, , 1... :imi.t1; 37. 20%)

Fl g "*"• =II y in



U..rnii.dc:errl: 4 i.fed rEnergy Lines
S3.IV:-)mle 11D) n EI-841 :-131

Ac-quisition date : 5....G.-. 1 10:52M

i t E~ner"g y Area Bienl., d F:WHM C'hannel Left l p:'w CE't/,Sec %Errf- % f f F I a

0
0
0
0

03

0

67.00
295.85

352 1,, 4
511.90

609,, 62
1121. 5

"79
87

135
169

36

88
95
59

81
66
44

1.,, 78
1...
1.34A
2.80
:1.,,72
1.40

:134,, 98 128 1. 2. 931.-.02 2.8., 8
592.,60 567 .1.6 3.,211E-02 27. 1
7"£053. :15 698 :1.3 5 ,0:1. 0 1E02 14 ,. 5

1024, 61. 1017 :19 6.27E-02 15., 6
1.220.00 1214 11 2., 96E1-02 22..":1
2243.54 2234 19 1.32E-02 48. 9

.1. ., 4;•E+00
5. 82E+00
5...38E+00
4. 58E+00
.4,, F'.+5E +i
4.7425.E+00
2.. 74E+00

T
T
"'1

*T

T

I:'l a* : "T"" = yi Ten'tatively assoc-:i:a-ted



•. Detroit l 7-di.s.on F~erm~i R MIDA Repo,"t,, Generatbed 5...AUG.-..211 .1.1.0:7 :.18.8,83 X.

" S-mple ID N EFT--..41.1-1 I ..31

Minimum De:•tectablel- Act~iv',it>, Repo-r"t

'.cI..g'n,:l E "n1er. gXy Me:) A

N cl, i de. S u .,.L (:.,. ) i-i..[-:i. /e o h o.U)

.E-7 45.. 477. Y, 5*.1 I6..9,08
F.-.13 0, 511,, 00 Hal f--I.. fe !.too sI"hort
14.) ..22 9.- , 1.274. 54 6.7?0671E..-.09
IIA...0.: .14. 4 ,1,36.: ,5.*3 E.• ,23511E...08
MG..:.-27 0. 1.014.44 I-.l]f.-L.i.fe, t-oo short

Ci...-..38 0. 1 2, 42 .4-2a f..--L.i, fe too s..ho•"t..

A.41. 01. :1.293 64 Half i.--L.i.fe .:, too short

SC-46 1. 7 ,, 89. 2!..' 7.1504E..-09
CFR.-.5:1 34., 3P20,, 08 5. 54681E:-.08
MKII..54i :29 ,, 3 4., 83 8.,,4565E.-.09

C0-56 22 :1.238.25 1. 4349E-.08
11--56 :1. 810 ,,69 6 ,, 0428E--.'06
IT1-56 58. 1 58. ,. 67233E-09

.- " 48, .I22 ,,06 7.540"7E.--09
l-.58 20. 8 0 .. 76:7,,70:: . E0--.-09

Fi-59 20 . 099 2 .. 5291E----08
CO-60 2:1. 1332. 4.9. ***309

C-.4 4. i 345.90 85561. E-06
NI1-65 6,,1. 1481.,84 9,.4563E..-06,
- ,Z.I-I-t5, 16,,1. :1.15. 5, 5 1.,53:1.7E.-.08
ZN-I..691M 37 ,, 438., 6.3 1.9701E..-08

SE--75 42. :1.36.00 93964E-09
AS--76 38,, 559.10 2795'E--08
B'R-82 13 ,, 7'76,,4) :1.,,0094E-.-08

.3F, 2.1., 529.64 2.0950E----04
BI:R'..84 0. 88:1. Half --L:i, fe too short
IR.',15-.5' 011 802,.41 H.-lalf-f..:i.ife too short
1KR-..85 83 ,, 5:1.93 !9 2. 29671E---06

I R--85 I' 61. 1.51.1,,8 2 -. 3075E --O * -'?
S1:R-8,5 83 , "5:13.3,99 :1.,,0042E..-08
FRB---86 :1. 3,.1. <7 6. 6 3. 8.2 8641Ei-08

K,' 0. 402., 58 Hal f.-L:i, fe too sl'hort
SIB--.8"?M 36. 388.,40 .1.,456.1.E.--06
1K:;-..88 ..54,,1. 196.,,32 4. 2522E-"06
R:,B'"88 0,, 1.382.39 Hal]f'-L...i.fe too short

Y--8 7? ,,:.1. 1836.,, 0:1. 7.3631E---.09
1K1R,-89- 0,, 2.'20,,90 Half-.I..i.fe too sl"ocrt
1:-,'I-.';..- 0. !10,3;1,88 Hal1f-L.. i. fe too shocrt

K I-..9 r 0. 5118. 69 Hal f--.L.i fe too slhort
'.-.90 ,, .3.,, 8 69 Hl f i.. 1 oo short

1:R..-..90M* 0,, 824,,23 Hal.f-L..i~fe t~oo short
Y''901M 51. 202....1I 6,,'::' .29 ,':.l- " .7
SI:,'"9:1. 19. 9,.1.024.30° :1., 1.72:1. E.-- r',
Y-..91 213. :1.20::;4.,90 ,3. 1.98.1.E-0.O6
Y-.-9:I. 0,. 555.60 Half-L..i~fe too shor"t
SR:'-.92 .1.1. , 1.383.,,94 2.,,0352.1E-..06
Y -... '..'2 14. ., 93 4., 46 ":.,2 .1 SE": ;•:"" : - :



i:i~n I m.'. ' etAec:ab]. :, ctivity Report (con't:inued) Page : 2
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B£ck.:. rnd
Su t..m

EInergy
(I.eV)I.'.-u, c i d,:

SR-""93

N.--.9..'

NBI"1-9
ZR-"95

Im (3 - 99
"TC:-"9"1M

T"C-101.
I:.'..I--1.03

TC-:1. (4

: I1) :-. 09

At IG-L:. OM

,9 1,..:1. 7jr

U- 1:22

SB-12.4
SB.-1253

1N 1243

E.- 125.
S-1.2511

I-..:1. £?2'I MXL-127

X E:- 12',;

X .:1.291"
XE-- :12911
1-130

1: 1.3:1.

TEI:.-. 13:1.

T E-1 .31 M
YI:-..1.31M1
I -I 13 :I.I

IA I M-3
[I A- I.. II. .

I -- 1. 3
I .E1331I

XE --1.331M
C S-.-1 3,4

)3A .- :1.35M

XE:-1. L35
X E ,..!351'I I:..:.3r';

M.1)fA
M U MC:./ :-

46.,
3:1. ,

'O I..
'I)

46.1
:1.5.,

01
16.
2.1. ,

0.1

27.
0.

36 ,,
W9.

24..

245.
35..

35,,

601.
247.

27.,

29.,

48.,,
37 ,,
29.

1."-A),,

49..

22,,
53.
24.

50,

32.
0.

15.,,
52,,

54,.

50.
08.

3:1..

40.

01.

40,.

5:1.,,

590,, RS
266., 90
702.63
7 65,, 791_

235.. 69
.5.7

657., 90

:1.40.0 ,. 50
306., 831.
497,, 0,83
357.99)

72'4.50.A

621 ,,84
88.., 03

9237..483

39:1.,, 69
.158., 56
563.. 93
682. 7:1.
427.? 89
:1.09., 28
417.. 90
57.60•

2.02. W,
459.60
695.88
.1.96. 56
536.09
:1.23.,,80
364..48
.1.49,,72

.1.63.9,,31
6 67,, 6.3
228.1.6
302., 84
2.7 6., 0.)

91:,2,,.58<,
8-1..00,

233, .-22
604.,70
884, .0J9

21L0.,47
268.2-1

:I;:-60. 4:1.
249.7T9,
52:6.56

Il 1f- i fe 1.'oo ..sh or-t:
3.r 18211-0*7
/.4135E>-09"7 , 4 1. :)5E-.-.-096.,,692.3E:--00
2. 6884E--.08:

1 .0596E--08
HI- -Li to i f: l::io shfort

:1..4.467Ei:-08
6.3233E...08
S,,3305E-08

Ha l f-.ife too :'1sho ort
6. 6200E-..09

Half.-.I..i.fe too short

4.3045E-08
3,978E'-07
6, .2409E"'08

2. 3939E--'7
2,, .438.3E-08
9.:1.0,03E.i--.09
"7,,354:6 E.-0O9

1.. 09381--0O
6. 5432E.--09:
•1.,,9068E:..08

3. 0661:E-06

.1.. 83'23:E--05
8. 403:1.E-.09

Ha-1. L I : "f e Loo sh' ort
1.. 948OE01_-.07

1. 3079E.-07
:1..9:1.86E-08
2.3,•4751E---08
7. 2963E-.09

Ha 21 C-Li. "fe' too sh ort
2. 50331E-08

4.. 4465E-06
8. 298&6E--.-09
3.. 4604E--08
4.8 975E-'08
1.194-. 08

Ha l. f-L i "fe too sh ort
3. :1771.1E:-08
7. 8876E-'.08
"7. 71421E-09

Haf -1.L i :fe too sh ort
Haf-L: fe too sho'rt

5. 6836E-..08
2. 6497E-:0"a7
3.3 3993E-08

HI-a 3. f-..L. :i. f to t"o o s5ho ort
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B'e::"I.' g nd ,E1ne ' t('.,rgry 1M D• C'i''
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• ,. 1:.. .-4 .. I •l fL.-. f :c..,;F ott
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.- 136 0,, 1313.0 Half-Life ,,oo sort
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X/E 13.'"L., / 011.. 45"5'..,,4"9 Hal.f-.-Li fe too s!"o'r-l-

"-.18 0. 145._86 Hal f-I.i fe too short:
XE. 1 0, 258 31 Ha l f.-Li.. ' t'e 1:oo "s.hart:
BA::-13-.:3 0"., 1420,.5.0 IH'al f.-L..i. fe(- t~oo sho'r-t

"F-"139- 5.3, 165,,85 6.92 .E.-09
C .S :- . ': I2 i,, ;3 *ia 0. f13....3. fe t'oo short
BA"":L140 26,, 5 3 7. .. 2.
L. -1.." 4 .15. 49 1.,012"7E"'08

B;A-"14:1 0 ,, 190.R.2 Hal1 f-"L..i fe t'o o -sh or't'

CE- ,:1. 55. 14.44 1.276,6E-10(8

I '-'I:<..~I. 44 .... 1 .,• ,, F"":I f**. "'; .t... :,c ' c

...... ...4' 34 ., /. :1.,, .4i3501FE'"'05&

A:1. 143 1354.52 1.30E0
1•: ... 2 .12 Half-Life too sho'r'-'t:

L.A-..142 0, 641.17 Half e f s o....ir
CE-14" 55,. 293.2(.2.. 39131-08

CE " I..c 4: . .. 6 ,1 3... -. • :i , / . :
CE1456,. 1335-1/) .5.9267E-08)

-'14, :1." I-.l -....I i. .fe too sh ortt
ID- 147 51., 91.,, 10, "7610

x 4I:: -*.l14 19., 5(5., 31 '5. e 5.4865tE--0"o9
.. .. " 4,8. 344.2 2, .4350Et.-08

I:.U .-.. 4.,,,'= 3:.'.,.4 ;2')

I- 154 12. 104., 76, 3.6425E-08
I::U-"... 155 4:1.. . 10. .)o,,31. .3,z.424GE>-'08
EU lJ-156 16. 64.÷6.29 '7,64 051E.-.-08
I"F--18:1 2.9-. 482.•,,0.3 7. 181..4 E..- 09.
TfA.-.182 23., 1. 1221.42 3.4,'÷02!.:5 E-08

W_.18-.7.R5., 685,. 8:1. 4 .1"6"45".:'..0,8r
RE-.. 62..15 . 0.3, 1 '). O 01OE---0"'?

At ---:99 5.. •, 158,,..'3',,' 1., "860E--.08
HG""20,3 51I. 2"79.19= 7 . ,9....E-09:
BI-207,; R9156.7 .50E0

,..2060..58.14 Half.-.L~ife too slhort:

B¢I-'2.14 0., 609.31. Hal'f"-.L.:i.fe too sho'rt
I::B-.21.:, 0;.. 3'51:.92q- Half...Life -too sh-.'ort!:

,,A- 2....,= 48 .. 18..., 21. 1l.,,664,6E'-0[>7
A::C-""228 "3":: 338.32 "5.1''5E50,

"T'H'- 28 -41. 8'.4.. ,..':'7, S ,/. 7 63E O,1 .•
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INPI"-'239) 48. 106.05 4..3-05.E." "::F-08
........6..5. 5-6',,-: 1.8015"E [:0 7
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: S;'"- ;!-? // ?.-

Sample Location (Well Number): / 3 J'

1. Representative sample collected. Date/Time .- 'a- -" /

Sample collected by: /-,--- /w,--= / - -- Date: -
Printed Name . Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: / -3-2 D '
Printed Name / Siýnature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICAIRB 1000 or21OOTR".

Performed by: .T.J-.. Date: . 2-4 I
Fermi 2 Chemistry Printed Nae Signare

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: J$ C %- Date: ,:
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-82211-131
2. Date Sampled 08/22/2011
3. Time Sampled 14:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/25/2011
2. Time Sample Counted 17:44
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2521.6 cpm
Net Spike Count Rate (cpm) 2513.1 cpm
H3 Spike Activity (dpm on count date) 6449.2 dpm
Counter Efficiency 0.3897 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.24E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date 6-2.!;__t

Reviewed By: 11___ - Date &- '--

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: Ff- ';-• ,/ / : 2:

Sample Location (Well Number): ,i ? .- ~

1. Representative sample collected. Date/Time S, - /

Sample collected by: "/I',.le', / Date:__________
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only - / , A J

Sample sealed by: 4 - 7

Printed Name
/ S

/ Signature
Date: ;?-,,1 I /

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector o r

Performed by (it" 4 M %/-7,i /e$4Date: 'f"
Fermi 2 RP Printed Nar~e Signature
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Sample number: "F' •,9•- / ( -

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: '.-QK tin

Fermi 2 RP Printed game. Signature
Date:.-,97-//

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by
delegate.

iation Protection Supervision or

_ Date:Performed by: 07! ý-Il~WY-WY
Fermi 2 Printed Name 6 /

Radiation Protection Supervision/Delegate

Note: Return sample, intnrisic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks

K'

vI~
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Acquisition date N M-AUG-E011 IM59M

Nuclide
K-40

Energy
1460.81

Uncorrected Decay Corr
Area %Abn %Eff uci/cc uci/cc

86 1OA67* 2.353E+00 3.42!E-07 3.42!E-07
%ErTov-
14. 3 zý`,

Flav "*" = Keylina



Sl~~~mary ~ ~ ofNcieAtvt
Page U

Acquisition date N 24-AUG-2011 1709n@6

Tota numer f lies i spctrw:1.

-.1 ..tc :I.:i.!:J e !1! i f e
K-40 !.OOE+05Y

Wcorrected
Decay uci/cc
1.00 3.421E-07

Decay Corr
uci/cc

3.42!E-07

3. 42!E-0",*,'

Decay Corr
!-Sigma Error
0.492E-07

14.

Total Activity g 3.42!E-07

Flaqs "K =.. Kelie otfon,

"E - ~ I: Mau ll die

"M Maual acet,:



Relected Report:
SOW TD a EFT-82211-13:1:

Ha 1 f -L i f
Nuclide Half-life Ratio
F-18 109.74M 28.26

% Abundances

Page n 4
Acquisition date u 24-AUG-2011

En rg N::. d

5110019. 6

:1571.30

657.0

44.70
1.17
0.14
6. 10
0.39
0.12
0.12
0.12
0.14
1.63
3.84
1.39
0.33
0.13
0.33

7 3. 7

Acivt !-sigm

IU/c %Error

4.9E0 14.8

6.54 -0 37.41I

-- No o nd - -

No Foun

No Mand::.

Rejected



Widen ifi Energ Line-1. A. I Acquisition date g2-U-01 17 U

it Energ Area Butgnd FUH1 %Err %Ef f F 1ag

509.64
511.58
558.96
583.06

70
113

32
17

24
31
26
24

2.06 1020.12 1015 19 2.59E-02 22.3 4.59E+00
1.90 1024.00 1015 19 4.18E-02 14.9 4.58E+00 ''f'

1.61 1118.73 1112 12 1.17E-02 37.4 4.40E+00 -F
3.81 1166.93 1159 11 6.26E-03 61.8 4.32E+00 ''i''

Flang "T" = Tentatively associated
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 7FT7- 16611/- 13- .r.

Sample Location (Well Number): 6'' f- i3 i

1. Representative sample collected. Date/Time /0i/4 //, / d V.,. /"

Sample collected by: 11114, / ; I -
Printed Name / - Signature

,J.

Date: _ ,____-____

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist. tampering.
Note: Use new sample containers only

Sample sealed by: -- / le I.
Printed Name / Signature

Date: /,!'o--/'/'

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # ______

Performed by:4
Fermi 2 RP Printed Name S aturp

Date:/tY .3 1-//
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Sample number: 1ý =T--/4 6d //--jX)

4. Sample counted in accordance with 65.000.115 "Operation of the'Gamma
Spectroscopy System"..
(Note disposition of unidentified peaks in "Remarks")

Performed by: / ia . Date: t% 9'I-
Fermi 2 RP Ptinted Name

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

S. Gamma spectrometry evaluation reviewed by Rad ation Protection Supervision or
delegate.

Performed by: L , " wtfe-" /e Date: L-
Fermi 2 Printed Name Signaturf
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

4.
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Sample ID : EFT-10611-.31 Acquisition date 31.-OCT-2081.1 13028:30

Fer"mi 2 Rad i.ation Protec t ion Gamma Spect:oeo'copy FR)eport

.x...'.-********--****..*..** Sample Parameiters K-.),.,*.K****,**...x********

Sample ID Numbers EFT-1.0611-131I
Sample collection start date: 6-0CT-2011 09:15W:00.00
Samplo collection end date : 6-OCT-2011 09:15:00.00
Type of sample : 1. L Mari.. L:iqu.id
Sampl.e quanitity : 1.0000@E+03 cc
Sample geometry : M2LL Operator: CLP

****.K**-.X.x.,X..*K*- K**K***** OAcquisition Paramete-'rs .***-*:*****--...,K**,*.x.*
Detector number : DET 4 Acquire date : 31-OCT-2011 13:28:300.67
Preset live time : 0 00:45:00.00 Elapsed live time 0 00:45:008.00
Elapsed real time : 0 88:4:00.63 Percent dead time : 0a03 %

**...***..*********K******* Calibration Parameters *****.,*************
Detector number s DET 4 Year]ly cal dat:e : 14-JUN--2011 2k4:50:56.41
Kev/channel : 5.00073E-.01 Zero offset: -5.74464E-01
Daily cal date : 31-OCT-2011 .1. 1:43:46.14

..**:,**..-****** .... ***** Peak Search Parameters ,KKKK-...,: KKK**.*****.,..
Start channel : 100 End channel : 4096
Height sensitivity :c 5.00000 Shape sensitivi:ty H 10.00000
Maximum number of iterations to resolve mulLiiplets i 5

*K*K*.K.*K** .**********K Nuclide Identification Parameters **.-*******-***.

Energy tol]erance : 1.75000 Half--life ratio : 1.0.00000
Abundance limit : 75.00000 Library : dacmaster. nlb
Efft.c2icency file n EFFD4 211 Effe:i. c:i.en(:is at : Peak energy

Pk It Energy Area Bkgnd FWHM Channel Left: Pw Cts/Sec %Err Fit::

1 3 510..1.3 61 24 2.23 102.1.27 181.6 27 2.26E-0. 24.9 2.'78E+00
2 3 510.49 23 25. 1.94 1022.00 8 1816 27 8.47E-03 69.7
3 3 511.63 67 15 1.57 1024.28 1016 27 2.48E-02 21.6
4 1 1460.85 48 6 3.12 2922.57 2915 14 1.77E-02 21.0 1.33E+00
5 1 1461.56 25 4 2.84 2924.00 2915 14 9.25E-03 38.7
6 0 1764.98 21 5 2.25 3530.82 3520 16 7.65E-03 30.7
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FERMI 1 GROUND WATER MONITORING TRITIUM"
ANALYSIS CHECKLIST

.4.•

Sample number: C'F T-O&/1 - I3II

Sample Location (Well Number): 6'F" 7"- /i3-Z

1. Representative sample collected. Date/Time / I I9a ,g

Sample collected by: /--•-10•,4- /00IC / Date:_________
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ; 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: /-•A, /A t ,., / • § - Date: / "
Printed Name / Signature

3. Sample counted in accordance with 76.. or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: _ __ Date: nt-f- q
Fermi 2 Chemistry Printtd Name ature

4. Tritium analysis printout revi e b Ra iation Protection Supervision or
delegate..

Performed by: -Date:
Fermi 2 Printed Name Sgnatur0 "

Radiation Protection Supervision/Delega t

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-1 31
2 Date Sampled 10/06/2011
3. Time Sampled 09:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 13:10
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.5 cpm

-4 . Efficiency Inf.: (Daily Spike. Source ID # 111)
Gross Spike Count Rate (cpm) 2548.6 cpm
Net Spike Count Rate (cpm) 2541.1 cpm
H3 Spike Activity (dpm on count date) 6383.7 dpm
Counter Efficiency 0.3981 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirqrim Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.14E-06 uCi/mI

Efficiency x 2.22E6 dpm/ucl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/mi x Sample Volume

Date L/-/(

NOV 01 2AIDate

Form 76.00( DTC: TGCHEM File: 1319.02



Sample Title N EFT-10611-131
Decay Time = 25 04:10330.67

Post-NIDt Peak Search Report

Page : 1
Acquisition Time = 31-OCT-201113028:30.6't

It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

510.13
510.49
511.63

1460.85
1461.56
1764.98

61
23
67
48
25
21

24
25
15
6
4
5

2.23
I. 94
1.57

3. I
2.84
2.25

1021.27
1022.00
1024.28
2922. 57
2924.00
3530.82

2915
2915

3520

27
2Y7

14
14
16

26"9.. 7

21. 6
21.0
38.7-
30.7

1.. 313E600 K/-40kD



Nuclide Line Activity Report
Sample ID : EFT-10611-1.31

I Page : 2
Acquisition date : 31-OCT-E01.1 13:M:EM

Nuclide Type: nLtural.

Nuclide
K-40

Energy
1460.81

Area %Abn %EIf
48 10.67* 2. 353E+00

Uncorrected

1. 90'7E-07

Decay Corr
uCi/ce

1i 907E-07

I-Sigma
%Error
21. 02

Flags "*" = Keyline



Summary of N--uc'l1ide Activitty
Sample ID : IEFT-10611.-131

Tota . numifber' of i. .ie¶E; l sin spectrum

Nl.umber- of unidentified I.ine---.;

Numlltber of lines tenit:at:i.vel.y i.dent:ifi:.ed

Page t 3
A'cquisition date : 31-0CT-2011 13028:0

3 50. 0W0

N[iclide Type : natural

flue]. I i:1(e II. i fe
K.-40 1A00E+05Y

Uncorrect'ed

Decay 00 c i/Ec
1.0 (0 :L.907E--07

Decay Cor'r

tciC/cc
1.90"7E-..07

:11 ,90"70.-07

Dec~ay Corr
1.-.. :i. gtma Error

0. 401E--07
%Error Fl: a gs
21L. 02

Total Activity : 1. 9070E-07

Grand Total Activity 1.90E-.07

F lags: I"KI" =U . Keylin].-e not found
"E" - Manua.ly edited

1,, 907E-07

"MW = Manuaclt.]Jy acc~epL:ed
"A" = Iuc].c:ide spec.ific abn,, l.im:it



Rejected Report
Sample ID n EFT-10611-131:

Page : 4
Ac:. qu:i. : i.ton date t 31.-OCT-2011 1. 83:230

Nu'I l ide 'IHa f-..-]. i fe
F-1i 109.74M

Hal f--Li. fe
Ratio
330.56

A bund anc:.es

Ener gy %Abund
511.00.: 1.93.46

Found -: 100.00

Activity

1 ,000E+35

I"-Si gma
%Err-.or
69.73

Rejected by
Decay

B I-214 :1.9.M .1.822.92 609.3:1*
768.36
934.06

1120.29
1238. 11
1377./67
:1.764.49

A bundances JFot .u)n .=

46.30
5.04
3.21I

15..10
5.94
4.11

15.80
j16.54

-I.l- Not Found -.. Deay, Abun,,
... Not Found
...lot Found

.bl Not Found
bl- Not Found
bl- Not F-ound

1.0000+35 30.69
(Abn. L.imit = 48.48%)

Fla2::: "M = .t "l e:



Unidentified Energy Lines
Sample ID : EFT-10611-13:

Page i 5
Acquisition date : 31-0CT-2011 13R2W:3

It, Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err %Eff Flags

3
3

(0

510. l3i

510.49
511.63

1461.56
1764.98

61
23
67
R5

21

24
25
15

4
5

2.23
1.94
1.57
2.34
2.5

1021.27
1022.00
1024.9ii8
2924.00

3530.82

1016
1916

1016
2915

3520

27
27
27
14
16

2. 26E-02
B. 47E-03
2. 48E-02
9. 25E-03
7. 65E-03

24.9
69..7
21.6

38.7
30.7

4. 59E+00

4.59E.1+
4.,58E+00
2. 35E+00'
R. 14E+00 T1

Flaw "T" = Tentatively associated



Detroit Edison Fermi 2 MDA Repo'r't, Gener'ated 31 -'- .... 14:10:38.12 N

• Sample ID : E:.T-..0611-131 X

MIi nli mum Detectalb lIe Ac.t iv it ly Report

1c.- gnd Enet giX MI).h
I'. deu,:: ii]:I SumI. ((V) (Uc:i/ce)
BEl? 31. 47 . 9 8.1 8' 5E-0

F-18 0. 5 1. 00 Hal. f--L:i. fe too short
[IIA-22 6. 12/4. 54 5. 5857E-09
NA-2.40, 1368. 53 Ha. f-Li... :i. fe too short
MG&-27 0. 1014.44 Hal f-.Life to!. short
CL-38 0. 1642.42 Hal f-Li. fe too short
AR-41 0. 1293. 64 Halaf--Life too short

C-246 17. 889.25 8.5749E-09
CR-... 34. 320.0 8 1. 00.,9507-O
MI..-54 33. 834.83 9.3620E-09
C56....5 .19. 12 3.:5 1. 6736E--08
MN-56 a. 1810.69 Ha].f-L.i.'fe too short
.I-56 .• :1. 58.38 1. 0402E-.07

C-57 53. 22. 06 8.41500-09
CO- 8 14. 8107 6 7. 6991E-.09
HE-59 12. 1099.221. 7907E--08
CO-60 14. 1332.49 8.21.89E-09
CJ.-6-- . 1345..90 IHa]f-Life too short
HI,-65 0. 1481.84 Hal f--Li. fe too short
ZN--65 17. 1115.5 1. 7025E'08
Zl-69P1 0. 438.63 Hal f-L..Life too short
,:1:-3., 45. 136.00 1. 1155E-08
AS-76 0. 559. t Half--Lif to short
BR--82 . 776.49 Hal f-L.ife too short;
BR-83 0. 529.64 Half-Life too short
BR-84 0. 881.50 H-lal f-Li fe too short
BR-85 0, 802.41 Half-Life too short
KR-85 53. 513.99 1. 8644E-06
KR-85113. 151.18 Hal f-I...i fe too short
SR-85 53. 513.99 1 . 0525E:08
RB-86 12. 1076. 63 1. 9517E-07
.R-8" 0. 402.58 Ha]. f-Li fe too short
SR--87M 0. 388. 40 Half-.Life too short:
KR-.88 0,. [96.32 Half-.i fe too short
RB-..88 0. 1.382.39 Hal'f--Liife too sho'r[tu
Y-88 5. 1836.01. 7.1673E-09
KR-89 0. 223. 90 Hal f-Ife too short
RB--89 K, 1031.88 Hat].f--Li. fe too short;
KR-90 0. 1118.69 Half--Li fe too short
RB--90 0. 1. 6 : Hal f--L.i fe too shohrt
RU-901 0. 824..23 Hlal f--Life too short
Y..-.90M 0. 202.51 Ha].F--L.ife too short
SR--9•:L 0. 1024.30 Half-Life too short
Y-91 / 18. 1204.90 3.8345E-06
Y..-911"I 0. 555. 60 HIa].f--I..ife too slhout
SR-92 0. 1383.94 Hal f-L...ife too short
Y-92 0. 934..46 Hal f-Li..ife too short



Minimum Detectable Activity Report (continued) Page N 2
Sample ID : EFT-10611-131 Acqumisition date : 31-OCT-2011 1328030

Ndl lide

9 R -.9,*3
Y-.93
NB-94
NB-95
HD--95NB~-95M'

ZR--95
NB-97
ZR-97

MO-99
TC-9911
TC-101.
RU-10,3
TC-104
RH-105

RU- 105
RU-106
CD-10.(9
AG- I 101
S3(-1131
SN-11713

SB-122
SB-124
SB-125
TE-125M
TE-127
TE-1271M
XE-127
TE-129
TE-12917
XE-129M1
1-130
BA-131.
1-131.
TE-13.1
TE-131M1
XE-131M1
1-132
TE-132
BA-1313
BA-133MT
1-133
TE-1331,1
XE-133

CS- 134

1-134
TE-134
BA-1351MI

13135

XE-135
XE-135M1I

Bckgnd
Sum

(.

0.
16.

29.

21.
33.

8,,

16.
(3.
(8.

24.

36.

2.

0.

25.

33.

13.

63.
58.

24.
36.

24.

31.

0.

25.
49.

0.
2.

63,'

0.

43.

134.

0.

0.

61,,
10.

0.,

U.,
38.,

03,,
39.
(0,
0N

0.
0.N

Energy
(keV)

.590.28
266.90
702.63
765.79
e35. 69
756.72
657.90
743.36
739.58
140.50
306.81
497.08
357.99
318.90
724.50
621.84
88.03

937- 48
391.69
158.56
563.93
602.71
417.89
109.28
417.90
57.60

202.84
459.60
695.88
196.56
536.09
.1.23.80
364.48
149.72
773.67
163.93
667. 69
228.16
302.84
276.09
529.87
912.58
81.00

233.22
604.70
884.09
210.4"7
268.24

1260.41
249.79
526.56

(uCi/cc)

Half-Life too short
Half-Ldie too short

7. 1138E-09
I.N 11861:-08

2.7578E-06
1.4769E-08

Half-Life too short
Half-Life too short

2.5511E-.5-O
Half-Life too short
Half-Life too short

9. 3441E-09
Half-Life too short
Half--life too short
Half-Life too short

6.38•23E-08

2.44410-07
2.0 160E-08
1.0 221E-08
2. 4969E-08
5.3151E-06
9. 7885E-09
1. 7807E-08
2. 8644E-06

Half-Life too short
1 9995E-05
1. 3236E-08

Half-Life too short
3. 13660-07
9. 3962E-07

Half-Life too short
9. 1590(E-08
6. 0583E-08

Half-Life too short
Half-Life too short

1. 3553E-06
Half-Life too short

1. 4754E-06
3.1388E-08

Half-Life too short
Half-Life too short
Half-Life too short

8. 6709E-07
Half-Life too short

7. 8256E-09
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life t:oo short



M~inirmumJ Detectable Activ~ity Report (c~ont~inued) Pa ge i 3
Sample ID i EFl-1.0611-13:1 Acquisition date : 3. -OCT2011 130 830

SBckgn~d En"er"g y MDA

N olO Idi d:1" SLu)m (keV) (uC i/c-)

CS. 136. 18. 818.50 2.5358E-0.
I.-.136 0. 13:1.3.02 Half.-Life too short
CS-. 137 16. 661.65 6.211 7E-09
XE.-37 0. 4/55.49 Ha]. f.-Life too short
CS-138 0. 1435.86 Hal f--Lif fe too short
XE.-138 0. 258.3.1. Hal f-Litfe too short;
BA-139 0. 10420.50 Hal f-Life too short

CIE.139 60.. 165.85 8.5406E-09
CS-139 0. 1283.23 Halrf-.L...i fe too slhort
DA- 40 1.5. . 3 2 /7. 2792E-08
L.A-140 0. 1596.49 Hal' f-Li fe too short
D -A...1.., 0. 1.90.22 I..Ial f-L.i.f:. te too short
CE- 14:1. 30. 145.44 1., 6260E-08

1.A-..4.1 0. 1,',j-4,r I. a]. "-'-I...i'l' [' :oo sl" or'U
DO-142 8 .. 0. 15.I 5 Half--Life too shoTrt

WIN? @. 641'.. 17 Half-ILi too sho't
CE-1.43 0. 293.26 Half-I.i fe too short
C.--1.44 39. 133.54 5. 3487E--08
PR-.-I.44 0. 1489.1 15 IHlal]"-Li... e lt;too shorh t
ND- 147 36. 91., 1.0 1. 4832E-07
PM-. :1.481T 23. 550. 27 9.0652E-09

EU--1.52 35. 344.27 2. 1066E-08
E-.-154 15. 1004.76 3. 9822E-08
-U.-:1.55' 30,, 105.31 2. 9869E-08

EU--156 29. 646.29 2.9682E-07
HF-181. 20.. 482.. 03 9.20606("-09
TA--82 15. 1221.42 3.3749 E--08
W.187 0.. 685.81. Ha].f-I...ife too short
RE- .8 0. 155.03 Hal'f-.L..ife too short
AU.'-199 55. 158.38 4.. 1469E.06
H-1-203 37. 279.19 9.8871E --09
BI--.20 21., 569.67 5. 6517E-09
TL-208 0. 583.14 Half--ife too short
1::']1..-8 0., 238.63 Hal.f-Li re too short
DI-21/4 0. 609.31 Half--L.ifte too short
:'B-...214 0. 351.92 Ha] f-Life "too short

RA-224 53. 240.98 1. 9060E:-05
RA-22, 65,,..1.86.21 1.. 9130E--07
AC--228 37. 338., 32 4. 9786E-.08
"H...-228 38. 84.37 8. 5952E-07
PA-234 0. 131.20 Hal f-Lif Fe tot: short
TH'"-2.34 32., 63.29 1.. 53486-06
U"-235 40. 143.76 5. 0129E-08
1.:--239 0. 106.13 Ha].f--Life too short
AM.-241. 26. 59.54 1.. 1966E-07



WR EF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: EFT- 7- 13//- x3

Sample Location (Well Number): /3-r

1. Representative sample collected. Date/Time /z/&, / //.'.

Sample collected by: ?7-"oeos •/c•, / . - -.. Date: /-Z// eAb/
Printed Name / Signature

Note:. Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: e7oinj /'7c / .-- .-..- ' Date: 2 e/l/lt
Printed Name / Signature

3. Sample counted in accordance with 7 . 0 . 0 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: qbk" M.Zjo, v Date:' /z-I-)i
Fermi 2 Chemistry Printed Name i nature

4. Tritium analysis printout revi e y R diation Protection Supervision or
delegate.

Performed by: 6 -. Date: .. '3 /' _
Fermi 2 Printed Name Signa re
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-1 2611-131
2. Date Sampled 12/06/2011
3. Time Sampled 11:55
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/19/2011
2. Time Sample Counted 11:45
3. Background lnf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2483.5 cpm
Net Spike Count Rate (cpm) 2475.3 cpm
H3 Spike Activity (dpm on count date) 6334.6 dpm
Counter Efficiency 0.3908 cpm/dpm

5 . Sample Info:
Sample-GrossCount Rate (cpm) 7.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitnirim Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Te -6' N Date 17 -iti-lL

Reviewed Date . I

Form 76.000. 9 Att\l 1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: . --- 1' z 6 - / 3 X "

Sample Location (Well Number)' /13,.

1. Representative sample collected. Date/Time /.1/LL/1 / / /)., S•
.4

Sample collected by: 6 /--.- /
Printed Name / Signature

Date: /1V.61 1/

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: "7 ,,#s- ,,-,. / 2 ,-- .... Date: 1.,1/ / -//
Printed Name / Signature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: 0•- j'e -u"
Fermi 2 RP Printed Name

If Alt--

Signatuff.
Date: /h%... 30 i/'



WR EF1 04-052
Page of__

Attachment 1, Page 2

Sample number: Cf- /.J6 1/ -/,.

4. Sample counted in accordance with 65.000.11.5 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: ( - -
Fermi 2 RP Printed Name

0 JA, 41- = J, ý ý-

§'i g-n a tf We
Date: /&-30- //

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or

j'

delegate.

Performed by: //c 'ýoe
Fermi 2 Printed Name ( / Sigm nre
Radiation Protection Supervision/Delegate

Date: / - _ L

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



IT~l p1.DC-01 10 n T 4w CR5Z:11:11.

I:~~E.RADATIO PRTCTO DEPARTMENT.---.-....--

4>

GAMMA ~ ~ ~ ~ 2~ SETOCPANLSSRORT~y

11101 EFICIECY DTECTF*I

......... ... .... ....... ..... ... ..... ..... .. .... ...... ...

Sampl ID umbes EF0261-131

Sampe En Tims G-EC-211 1:55:0.0

REMARKS ~ ~ ~ ~ ~ ~ ~ ~ ( .: ........ ........ ---

.. . ....... . .........



- : .a : p.
".Sam.ple" .-., .. TD 2 EFT--126':,'11-131"; Ac~quisit:io:,n date<, n1,:- : 30- DECl:-2011 13 Li:590, 5 .....

Sample N.. 7D ium ha, EFT-1.2.WI [:. L-1:.3 ]'
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: June 29, 2011

Company:
Address :

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:

Detroit Edison - Fermi I
PO Box 44440,

Detroit, Michigan 48244
Mr. Tom Mow
Fermi I - PO# 4700246055

EFT-51911-131
279061005
Ground Water
19-MAY-11 10:00
31 -MAY-l I
Client

Project: ROITTOO116
Client ID: ROITOOI

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Gas Flow Proportional Counting

GFPC, Sr89&Sr9O, Liquid "As Received"
Strontium-89 U -81.7 +/-5.24 1.87 2.00 pCi/L JXRI 06/16/Ml 2236 1107743 1

GFPC, Sr9O, liquid "As Received"
Strontium-90 U 0.530 +/-I.08 1.90 2.00 pCi/L JXRI 06/26/11 0958 1115396 2

The following Analytical Methods were performed:

Method Description Analyst Comments
I EPA 905.0 Modified

2 EPA 905.0 Modified

Surrogate/Tracer Recovery Test
Strontium Carrier GFPC, Sr89&Sr9O, Liquid "As Received"
Yttrium Carrier GFPC, Sr89&Sr9O, Liquid "As Received"
Strontium Carrier GFPC, SO9O, liquid "As Received"

Result Nominal Recovery%
114

100
109

Acceptable Limits
(25%- 125%)

(25%-125%)
(25%-125%)

Page 38 of 51



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.get.com

Certificate of Analysis
Report Date: September 1, 2011

Company:
Address :

Detroit Edison - Fermi 1
PO Box 44440

Detroit, Michigan 48244
Mr. Tom MowContact:

Prqject: Fermi 1 - PO# 4700246055

Client Sample ID: EFT-4811-131 Project: ROIT00l 16
Sample ID: 283848001 Client ID: ROITOOI
Matrix: Ground Water
Collect Date: 04-AUG-11 13:45
Receive Date: 11-AUG-I1
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Alpha Spec Analysis

Alphaspec Pu, Liquid "As Received"
Plutonium-238 U 0.0219 +/-0.117 0.324 1.00 pi/L JXD2 08/18/11 1007 1132061 I
Plutonium-239/240 U 0.011 +/-0.171 0.440 1.00 pCi/L
Plutonium-244 U 0.00 +/-0.107 0.164 1.00 pCi/L
Rad Gas Flow Proportional Counting
GFPC, Ra228, Liquid "As Received"
Radium-228 U 1.16 +/-0.880 1.35 3.00 pCi/L LXE3 08/31/11 1612 1132661 2

Rad Liquid Scintillation Analysis
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 U 3.74 +/-20.6 35.8 50.0 pCi/L TYJI 08/24/11 1641 1132749 3

Rad Radium-226
Lucas Cell, Ra226, liquid "As Received"
Radium-226 U 0.435 +/-0.348 0.522 1.00 pCi/L KSDI 08/18/11 1415 1131716 4

The following Analytical Methods were performed:

Method Description Analyst Comments
I DOE EML HASL-300, Pu-I I-RC Modified

2 EPA 904.0/SW846 9320 Modified

3 DOE EML HASL-300, Tc-02-RC Modified

4 EPA 903.1 Modified

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Plutonium-242 Tracer
Barium- 133 Tracer
Technetium-99m Tracer

Alphaspec Pu, Liquid "As Received"
GFPC, Ra228, Liquid "As Received"
Liquid Scint Tc99, Liquid "As Received"

79.2
82.7
98.9

(15%-125%)

(I5%-125%)

Page 16 of 20



.GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: September 26, 2011

Company:
Address :

Detroit Edison - Fermi 1
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi 1 - PO# 4700246055

Contact:
Project:

Client Sample ID: EFT-82211-131 Project: ROIT001 16
Sample ID: 285027001 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 22-AUG-11 14:40
Receive Date: 31 -AUG-i I
Collector: Client

Parameter Qualifier Result Uncertainty

Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received"
Pct Uranium-235 U 0.00
Uranium-233/234 3.34 +/-1.14
Uranium-235/236 U 0.0947 +/-0.251
Uranium-238 2.75 +/-1.05

Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Standard List) "As Received"
Actinium-228 U -8.7 +/-13.5
Americium-241 U -17.1 +/-30.0
Antimony-124 U -3.15 +/-10.2
Antimony-125 U 8.06 +/-7.72
Barium-133 U -1.84 +/-4.05
Barium-140 U -8.0 +/-13.2
Beryllium-7 U 14.7 +/-32.3
Bismuth-212 . U 28.0 +/-40.1
Bismuth-214 U -0.591 +/-7.03
Cerium-139 U -2.2 +/-3.04
Cerium-141 U 2.66 +/-7.37
Cerium-144 U 1.71 +/-19.1
Cesium-134 U 2.77 +/-2.92
Cesium-136 U 1.14 +/-13.6
Cesium-137 U -1.44 +/-2.97
Chromium-51 U -5.33 +/-48.8
Cobalt-56 U -0.701 +/-3.82
Cobalt-57 U 1.13 +/-2.65
Cobalt-58 U 1.45 +/-3.00
Cobalt-60 U -0.615 +/-2.99
Europium-152 U -2.98 +/-9.10
Europium-154 U -3.63 +/-6.79
Europium-155 U 4.80 +/-11.3
Iridium-192 U 0.489 +/-3.73
Iron-59 U 2.67 +/-8.65
Lead-210 U 119 +/-1090
Lead-212 U 2.59 +/-1 1.8
Lead-214 U 2.59 +/-7.70
Manganese-54 U 0.182' +/-2.90
Mercury-203 U 0.538 +/-4.21
Neodymium-147 U 26.5 +/-80.7

DL RL Units DF Analyst Date Time Batch Method

0.483
0.597
0.616

20.7

47.3

15.5
14.2
6.33

18.3
58.0
73.5
11.8
4.91
13.0
33.1
5.60
23.6
4.62
80.0
6.13

4.70
5.41
4.78
14.5
9.67
18.9
6.26
15.4

1820
12.3
12.8
4.85

7.11
143

1.00
1.00

1.00

percent
pCi/L
pCi/L
pCi/L

JXH2 09/06/11 1315 1137920 I

pCi/L
pCi/L
pCi/L
.pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

10.0 pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCifL
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

KXG3 09/16/11 1002 1140793

Page 17 of 29



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: September 26, 2011

Company:
Address

Contact:
Project:

Detroit Edison - Fermi I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi 1 - PO# 4700246055

Client Sample ID: EFT-82211-131
Sample ID: 285027001

Project: ROIT001 16
Client ID: ROIT001

Parameter Qualifier Result Uncertainty DL RL Units DF Analyst Date Time Batch Method

Rad Garmna Spec Analysis
Gammaspec, Gamma, Liquid (Standard List) "As Received"
Neptunium-239 U -7.54 +/-28.0 47.6 pCi/L
Niobium-94 U 0.969 +/-3.18 5.52 pCi/L
Niobium-95 U 1.28 +/-3.23 5.50 pCi/L
Potassium-40 101 +/-57.0 46.7 . pCi/L
Prolnethiuam-144 U 0.229 +/-2.95 4.99 pCi/L

Promethium-146 U -1.59 41-3.43 5.56 pCi/L
Radium-228 U -8.7 +/-13.5 20.7 pCi/L
Ruthenium-106 U 5.55 +/-26.1 45.3 pCi/L
Silver-1 10m U -0.562 +/-2.78 4.53 pCi/L
Sodium-22 U -1.33 +/-2.40 3.39 pCi/L
Thallium-208 U 0.316 +/-3.62 6.10 pCi/L
Thorium-234 U -103 +/-276 441 pCi/L
Tin-1 13 U -1.45 +/-4.83 7.65 pCi/L
Uranium-235 U -6.0 +/-21.7 35.7 pCi/L
Uranium-238 U -103 +/-276 441 pCi/L
Yttrium-88 U 0.464 ±/-3.32 5.85 pCi/L
Zinc-65 U -6.1 +/-6.94 9.89 pCi/L
Zirconiuni-95 U -1.5 +/-6.69 10.8 pCi/L

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha 6.97 +/-4.12 4.79 5 00 pCi/L DXF3 09/24/11 1424 1139478 3
Beta 75.5 +1-6.98 4.31 5.00 pCiIL

Rad Liquid Scintillation Analysis
LSC, Tritium Dist, Liquid "As Received"
Tritium U 113 +/-182 291 700 pCi/L EXK2 09/13/11 1714 1140357 4

The following Analytical Methods were performed:

Method Description Analyst Comments
I DOE EML 1IASL-300, U-02-RC Modified

2 EPA 90 I.1

3 EPA 900.0/SW846 9310

4 EPA 906.0 Modified

Surrogate/Tracer Recovery Test
Uranitim-232 Tracer Alphaspec U, Liquid "As Received"

Result Nominal Recovery% Acceptable Limits
74.1 (15%-125%)

Page 18 of 29
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Page I of I

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •F/- c o•7/0- (/6O/

Sample Location (Well Number): 5 £'J I

1. Representative sample collected. Date/Time 45/? 77/6' I / 3(_.

Sample collected by: .. t-L+Jdl / J6 / I•W Date:04ý-
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample > 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: (OatA)• Y?2 I / WL• Date.
Printed Name / Signature

3. Sample counted in accordance with 7 0 0.7 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: SDate: /.-2'-&
Fermi 2 Chemistry Printed Name Si ture

4. Tritium analysis printout r iewed Ra iation Protecti upervision or
delegate.

Performed by: &// Date: ,,it/;i
Fermi 2 Printed Nam ignature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

I . Sample Location EF1-52710-GW1
2. Date Sampled 05/27/2010
3. Time Sampled 15:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2. Time Sample Counted 13:50
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2671.8 cpm
Net Spike Count Rate (cpm) 2665.1 cpm
H3 Spike Activity (dpm on count date) 6889.0 dpm
Counter Efficiency 0.3869 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.5 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpmum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.11 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

MDA

Date 6•7 •2 /6

Form 76.000. DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: sf- F-5d70-6 7• v/2

Sample Location. (Well Number): 6 60 /

1. Representative sample collected.

Sample collected by: _______
Printed Name

Date/Time 5k 7/0 /

Signature

Note: Qualified Ferriii 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed 'adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: bOv
Printed Name / Signature

Date:

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed byd.,/,:e /d4 ¢.-- / -"( /Q-D ate: 9' / -//
Fermi 2 RP Printed Name Signature
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Attachment 1, Page 2

Sample number: 6 -/I 697/De - (f? 7

4. Sample counted in accordance with 65.000.115 "Operation of'the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in '"'Remarks")

PerformedbydCr/6P& ) f6#b /ICA" C c/ ' -4 Date: ( L-L/-/o
Fermi 2 RP Printed Name Signature

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: "" .___ Date:.' ("S.
Fermi 2 Printed Namegt
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks'
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Nuclide Line Activity Repo&-,
SAmpleAD a EFI-52710-OW:I,

Nuclide TXpew natural

:1. ~ ~ ~ ~ Pg 2. 2.~ i. .: 14F F F F'( . 4A

Nuclide
K-40

Energy
1460.81

A~ea %bn %Ef
Uncorrecte Decyor

uc/c c/ 16. 78.F



Summary of Nuclide Activi%.- Acquisition ~ ~ ~ I: dae 4SP1001 W ,

Total number of lines in spectrwii
unidentified lines

Number of lines tentativelyidentified by NID 100. 00,11,;

Nuclide Type R natural

Nuclide Hlife
K"40 1.00E+05Y

Unc.rpetedc Decay Corr
uci/cc

2.60BE-07
..........

2.608E-O':'ý

Decay Corr I-Sigma
!-Sigma Evvor %Evvop Flag,:ii
0.43BE-07 16. 7 ý.`,

Toa Actvt n' R.~C i:i.608Eci

"M" = Manually accepted
"A" = Nuclide specific abn. limit
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Unidentified Energy Lines
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Minimum Detectable Activity Report (continued) Page 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Detroit Edison - Fermi 1
Address : PO Box 44440

Detroit, Michigan 48244

Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Report Date: February 17, 2010

Client Sample ID: GW01 Proiect: ROIT001 16
Sample ID: 245517001 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 14-JAN-10 12:15
Receive Date: 25-JAN-10
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis
Alphaspec U, Liquid "As Received"
Pct Uranium-235 U -3.8 percent MXEI 02/09/10 1349 947744 1
Uranium-233/234 U -0.0389 +/-0.154 0.366 1.00 pCi/L
Uranium-235/236 U -0.0453 +/-0.196 0.523 1.00 pCi/L
Uranium-238 U 0.193 +/-0.264 0.423 1.00 pCi/L
Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha U 2.75 +/-2.78 4.32 5.00 pCi/L DXF3 02/11/10 1931 945896 2
Beta U 1.95 +/-1.99 3.28 5.00 pCi/L
GFPC, Ra228, Liquid "As Received"
Radium-228 U 0.845 +/-0.845 1.38 3.00 pCi/L JXC5 02/01/10 0723 945895 3
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"
Radium-226 0.832 +/-0.317 0.266 1.00 pCi/L KSD1 02/10/10 1410 948312 4

The following Analytical Methods were performed
Method Description Analyst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 EPA 900.0
3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Uranium-232 Tracer

Barium-133 Tracer

Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"

101

85.6

(15%-125%)
(15%-125%)

Page 28 of 58
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: CP r- / 6 ? , N/ 10

Sample Location (Well Number): C uV

1. Representative sample collected. Date/Time../- /- / 0 / I • V

Sample collected by: "Ptdcam e /t C W - Date: i/
Printed Name /Signatur6

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: L// /f-"-4 'Date:_ ___
Printed Name ! Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performedby: /Y .V. - Date: i( '-,Z-co

Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate. -

Performed by: 2A0' r '- / Sinat,.Iei//Date:J//•, z -/
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-101410-GW2
2 Date Sampled 11/11/2010
3 Time Sampled 13:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/12/2010
2 . Time Sample Counted 15:50
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.1 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2556.5 cpm
Net Spike Count Rate (cpm) 2549.4 cpm
H3 Spike Activity (dpm on count date) 6740.5 dpm
Counter Efficiency 0.3782 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirinqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.17E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician • ,«-- Date o(z'.--y3

Reviewed By: -'- Date //'-'/

Form 76.000.39 Att 1 P-1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page-of -

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: -C'r- oI i-6 - Z

Sample Location (Well Number): L1- 1,0 z

1. Representative sample collected. Date/Time /0//, il //o / / ".' v 5

Sample collected by: -7-/fK/ Date:_//
Printed Name ! Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: A4 'c17/7 Date:"' 11•g10
Printed Name !Sinatu

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: 0 1[@dg/7Ž / Date:4-/-/.7
Fermi 2 RP Printed Name S&natd/e
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Samplenumber: r465 / 7/' -r , --

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: Qi6 2)r"/ ;r
Fermi 2 RP Printed Name LSin4ez Date: I/-/7-"/'

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: & 1( Thr /
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Date://•/; '

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks a#'c, /3-Z/'-/4) r.,/'ic /, . ,#,

r/", I ./ .. .. .
. . ... 6 -1 iO" / 11. t "1 -/Z "
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Sampla TD a EFT SA c. , . T . . ( 
2

Total ~ ~ ~ .numbe oflns nseco

1. 0E+

unvorpect*d. Decal Corr
Decal Ucilea uci/cc

1.00 2.10SE-07 2.10BE-07

Decal Cor

-S i g mzt
%Eivor Flzoi:;

Total Activity u 2.IO8E-W,`

2. 10 BE -

"M" Manually weepow-I
specific Un. QW.-"E"- - Manually edited



RejeM.ed ROPOM.:
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F-18

Hal f - L 1 A,-, Wwlviuv
Hair-lifv Ratio Encyp "AWnd Mi/Cal %Q vW%

109.74M 37.86 511.00XIM46 3.681EV03 1&W
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.e

999&99Y 0.00 10% 14
143. 76N
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18M 7E
POE. 12
203.31'
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4.70I No Found
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Detroit Edison - Fermi I
Address : PO Box 44440

Detroit, Michigan 48244

Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Report Date: February 17, 2010

Client Sample ID: GW02 Project: ROITOO116
Sample ID: 245517002 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 14-JAN-10 09:50
Receive Date: 25-JAN-10
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis

Alphaspec U, Liquid "As Received"
Pct Uranium-235 U
Uranium-233/234
Uranium-235/236 U
Uranium-238
Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid 'As Received"
Alpha U
Beta
GFPC, Ra228, Liquid "As Received"
Radium-228 U
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"
Radium-226

0.00
2.42
0.00
1.72

+/-0.823
+/-0.175
+/-0.695

0.347
0.268
0.347

1.00
1.00
1.00

percent
pCi/L
pCi/L
pCi/L

1.39 +/-2.49 4.42 5.00 pCi/L
5.74 +/-2.36 3.22 5.00 pCi/L

1.71 +/-1.22 1.85 3.00 pCi/L

MXEI 02/09/10 1349 947744

DXF3 02/11/10 1931 945896

JXC5 02/01/10 0723 945895

KSD1 02/10/10 1410 948312

1

2

.3

40.460 +/-0.300 0.411 1.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

I DOE EML HASL-300, U-02-RC Modified

2 EPA 900.0

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Uranium-232 Tracer

Barium- 133 Tracer

Alphaspec U, Liquid "As Received"

GFPC,Ra228, Liquid "As Received"

106

62.2

(15%-125%)

(15%-125%)

Page 29 of 58



2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com'

Company
Address:

Contact.:
Project:

Certificate of Analysis

Detroit Edison - Fenni 1!

PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi I - PO# 47002460'55

Report Date: December 30, 2010

Cient Sample ID: EFT-101410-GW2 Project: ROITOO116
Sample ID: 268144015 Client ID: ROIT0oo
Matiix: Water
Collect Date: 14-OCT-10 15:45
Receive Date: 06-DEC-10
Collector: Client

Paria -me t e r Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, iiquid "As Received"
Alpha I 4.07 +/-1.74 2.54 5.00 pCi/L VXC2 12/27/10 1948 1059089 1
Beta . 2.83 +/-1.61 2.64 5.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

I EPA 900.0/SW846 9310

Page 27 of 31
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WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6-- 7 '7/o - 14,.

Sample Location (Well Number): (66 ,_3

1. Representative sample collected. Date/Time 6 7/) /16 I

Sample collected by: / Date: 5111,6
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample a 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ". ,iM / Date: (4,) )95k
Printed Name / Signature

3. Sample counted in accordance with 7 .0 0. 0 or 79 "Operation of the Packard
TRICARB 1000 or 210 T-R•--

Performed by: "-• 1 ,Date: t.-Z-

Fermi 2 Chemistry Printed Name ig ture

4. Tritium analysis printout re ewed y Ra iation Protection Supervision or
delegate.

Performed by: , Date:
Fermi 2 Printed Name 4 ignaturef
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed-form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFl-52710-GW3
2. Date Sampled 05/27/2010
3. Time Sampled 14:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Counted 06/24/2010
2. Time Sample Counted 14:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2671.8 cpm
Net Spike Count Rate (cpm) 2665.1 cpm
H3 Spike Activity (dpm on count date) 6889.0 dpm
Counter Efficiency 0.3869 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.3 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.6 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.11E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

MDA

Date 6.- f 0

DTC: TGCHEM File: 1319.02



WR EF1 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: - 97/6 -210-

Sample Location (Well Number): &r7

1. Representative sample collected.

WL3

Date/Time o // ) /

Sample collected by: &//hg4 i,ý,V-t/ Date: .i 6.j</)
Printed Name I Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 0i(.. - o,-
Printed Name

/ .•.,/4~gW62 J2•_z'k Date: / 6)
! Signature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # /

Performed by:L2  ý-,• - /
Fermi 2 RP Printed Name

/ .(/,z& _L /Q c./,"1L-Date: -/'/-/ &

Signature"



WR EF1 04-052
Page_ of

Attachment 1, Page 2

Sample number: /1F. /- J O 71/ -6 5 0 3

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: C{.l',.
Fermi 2 RP Printed Name Signature /

Date: _ ______-___

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Prr ection Supervision or
delegate.

Performed by: A /e rc'e .. Date: , ,i&/f
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



)4' 4c. o'. ii. ýY. V. .V- A. M. X. X. Y. X W. 1". V. X X. Y. K )f. X- K Aý. 'k

D 1' Cl !,,I FAHAýdll 1, 1' 10 ý,,l F. PI I ý.IT

'A. _Wl :A. 'X. A. )f. :i(. -X. :I(. :jý- ,J(. ,J(. 'ji:. m. v. w, )f- 'A -'I(. A* 'I(. )Cý 'i(. ý)C. 'A. A. ,X. ýi. V. :.Cý. "A. 'Jc. -M. ,ji. 'A. N.

F, D, .1 T .I* C) V I F, 'T 1:.:., (""f T' C") N 1) 1D A R1, 1, 11:.,. 1"1 f

I.-I T ('311 E, I::- 1::- 1:., ]l Y 1"E C", T 0 1:*ý,

........................................................................................................................................................................................................................

d 1, J. .1. 4 (,.'1 (.'.1 0

.....................................................................................................................................................................................................................................................................1:4 1

................................. ..................................................................................................................... I .................................................................................... ........................................................

............................................................................................................................................................. .......................................................................................................................................

1,3y

.. ........ ..................................
'If '. &1ý

....... ... .......... .... .. ...... .......... ............ ....................

I



, K.,"." 4"" .• 1 •'s(.. .... 5.) .It.SI : 5i 7!. .. . I 3: 5) ri 5,:'..'... 15 55 ..... ' .3 .! • : 1:..-•: .... ..*!) " ",.""I',.. .. : p -. c: .1 .J• 1: " 3 1 .":':.' .] : 5 •", c."..

,; " :'s >i rcrc: ;:'. *s'r*-x-. Wi r ':;) G .55:S, (: 3 ua::.:., I; i : :. ' !,~ I: "f .] :1:. 1 s i;! is, ":5) "::'5~ !)1: 5 it, ,i ir : , 1: ."'r ;"*i .... c-'.h'"s-

.....is iS:4 .,:. .. ....... *':?J:, .'S .'i ~ 5 :... d... ' 5";.' i ' Iiii. '':

::.!.: ,.S. :..l '. P,;' .:: , p1,:: 4i; ." W 4,:'.i~.:) " ' "'1~.J ..' " ,:.> u... '..'q : 1 .d -f':: 4 .:) .(i '.:..5' * .5:i " -". -"- .3 W W.i 3i3 ** :.' [ ..:-4.'.. .~ :'. :'.[ ":' ::

"3 i:., .W ! 1 1.:3.-; ".'.I .',. *.:" ... .. ,ju,)"[ .. d '! t : . " "1 I.,. ., " i ( )"•.,:--...jc 31 :. .1 ..3'.. .5., 5Wl.:T.,.."5W..... ..r... : r:'"1 . T, .. P ' W. .4, ," ': I1It .I.'"L!(.x l.

: '.. i 5 >.iI ' ''...... .. . r) : !:. 1 :53 .!: ji u ,:, '•. :1 'it 5 ':'":
S' : f' ir ' "."l} ]55.!)" : "!5,.)f .tV•. j I~ ':i fI:5•..!.3i~i15-) ::.:) 'l : s ~ :' ":,.5'.::U v' ] ::: :'.2 .::..

.. ......... *• •, • : i:•: .; III .'J• : '`` ':':: :• :` `•••. .::5, .*'• ' " I it ..":... L):).-'"::).i 3-:' ' 5W' ,3: `'•: ) ::` •: ) • .)L .`W.1J3I`.•` .J`` j 3 .1`• , 3t : .•.::

I..::,s .. " A ""::2 .LiY :I ,', " c.;i ': '.">:'.]-". l: [v:.:, ,.":":" ,.
.... j F ** ,, :, ..i,*"•,•'. 5 ::');."' .... 4':!:...) ,'I :' 3 ' '( I : '

3',5 5W.-- 4:l()G5W3'. ' crc's:'"'. "..... ;" :' ::... W *.J..~... .. " ' ' i ;'' ... ' ...1) i i:~ i *. i 2!*... il1 • .' f .::ig " ; I .2'. 3 '[ "U:." .i - 3 .;" ' :1. .... ",-"".
) : ,')(! . ... "5}:3.5' : crl::1 cf•.1. "'. . 5:.-.1 I ..:5 v.. .I ..... ..' -::>3 "'I: :;÷:: 4 .: ..'' ,-.c' rs w.' 3 3':3.:1 " .5 : sr ]IC~ *c' c ;" ......... ........ "1 5 5.w ' ru "'" :'r 33 :"' 1 cr c ' .

(..5...)" :i"~ ;v; '(: ci : s s.ss;" .rss.w.si:'.'s c'r' I :•, i 2:t it.I '; : " i €'1. :: ' ',s ;ii •~ 1.... " :51:. v5 i ...'~ .. S3I..3

..... •...'.. 41...J, 15cr, :.- .J :. 4(:3 4 2 .3.:: .. ' : ,f5 43 3 'r5r ' :. 5 c'. r. .5 s 5 ,.,.3.~...4..f. 31..g , .I.5..353 351 ..i ..:',, 'r : ... l ' A. c ,:s:. ] ..:: 3 31.. .,-i.3•

,; : .. i .:~: .::I : 555.3 ::' .' 5 "(:45) 1: ...• ,: :: 1."e ...,' ,. ) "1 "' ;:: IH q )",i•• :p 4.::'>;.t ,.:: (.:, IFi i: ' " "1U ::i

WAE "). .' El ,T TWEET WT 1O " '."9: ' T"

q~ u -aa s'l'w U!"-I' "1aj-. 0,:.. " ,:::..1 "" ..ut.::

0.0", ' :::): " .( .. .. 0 :: .. .'.1 :' :'" : Oi" : l u. :" 1. I. .... W ,", T...," .. .. .- "a me'.l", ", .a a:, : " u''. I"" :l.]." :u(...,'..:

:[ J ". .... : 'i l:: : "}: } Iil ' •:{ " .. .': : " ÷" } :, ':) ;1 't. .. .. " , 1 r % u o1":..j•.'1. a p.""[ ( .... '" • : ;.. 7 g .l " •:'j," " " ." o n." ... N} , '"" '' [ :IL .':• ::

g, n• ,4,jdTjn aAOS oi-o•-aa aA-,::wwiej
000"1NQl.:,sadq 00"g aQ A4sus4Ha

t I



e ,

9a pl Titl %. : :' .U U. Pag a

it~~ Enrg Area Bkgnd FWHM Channel Left Pw %Err Fit Nue I i d w.-..

U:-

:1.
I I

'(0

143

120
81

116
46
15

1.1

I . (i

101.941
0IJ M.'

I * f*i. *

I13 . 14LLWLC

:I 0 I., , 4"



Nulde LieAciit eprt-

Pag UI 2:

Nucid Energ

ýjy-,(::-Orrected Decay Corr
Area %Abn %Eff uci/cc UM/cc

76 10.67* 2.501E+00 2.851E-07 2.85!E-07

:1.
15 ',"~



Summary of Nuclide Activity
Sample 10 u EFI-5R7IO-GW.',3,

Total numbev of lines in spectrum
Number of unidentified line-,.ý:
Number of lines tentatively identified

Page N
Acquisition date a 14-SEP-2010 IWOWW'

iJl • • ,• i•l• •

K-40 i.OOE+05Y

Uncorrected

Decay uci/cc
1.00 2.851E-07

Decay. Corr

u i.e

R.8 1E-

Decay Corr 1-sigw-k
I-Sigma Error XEryor Flags
0.455E-07 15.9""

Total Activity H 2.851E-07

Grand~v~c Tota Acivt H: 2.85E0

Flagg "Kn Kylin notfoun

R. 8l 5 1E

"M" = Manually acceptedcc:
"A"= Ndlie pecficab. l imit:
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Unidentified Energy
Sample TD H EFIMR710-003

Page a

Area . Bkpnd FWHVI Channel Left Pw Cts/SeeNEwr,

0
558.7

143
107

IRO
81.

:11

~1.1
:1.7

:1.9

132.51 126 13 2.19E-02 37.2 1.42E+00
396.25 392 10 2.58E-02 26.9 G.GOE+00
1021.94 1015 12 5.28E-02 17.3 4.88E+00
1117.19 1109 14 3.96E-02 16.5 4.69E+00

T

T

Flaw "T" - Tentatively associated
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: c 7--"16 iX /0-6 " 3

Sample Location (Well Number): £3 Lf

1. Representative sample collected. Date/Time // /. }'; / /. ,

Sample collected by: .. 11-f6 / (A ' f'• -Date: ,7-/h}
Printed Name / Signatdre /.

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: / (t'-Date:4 /0.
Printed Name / 'Signatu.'e

3. Sample counted in accordance with 76.000.70 or .79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: _-j - I Date: 1½ -t •(o
Fermi 2 Chemihtry Printed/Name Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: , d 1( j' / Date:./u --/:
Fermi 2 Printed Name 6 ' - Signatu•oj
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-1 0131 0-GW3
2 Date Sampled 11/11/2010
3 Time Sampled 13:25
4. Sample Volume, (ml) 4 ml

Instrument Count Data

I . Date Sample Counted 11/112/2010
2. Time Sample Counted 15:50
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.1 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2556.5 cpm
Net Spike Count Rate (cpm) 2549.4 cpm
H3 Spike Activity (dpm on count date) 6740.5 dpm
Counter Efficiency 0.3782 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MininIqrm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.1 7E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician b• 7 ,i-.7/--- Date ((-i -(0Q

Reviewed By: " Date

Form 76.000.39 Att I P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: /-f T- ? i3 / 0 6- t'- 5"

Sample Location (Well Number): . - 3

1. Representative sample collected. Date/Time / I ,. 'ire y //-). Jo

Sample collected by: -//,,7 , //•1', / i•"-• - -,-- Date: // 7' /4(,
Printed Name I Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: / ( 6+ Date: P ?, -)o
Printed Name I Signature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # '1

Performed by: no a-, L. Date:I!-7
Fermi 2 RP Printed Name Sigfiature/-



WR EFI 04-052
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Attachment 1, Page 2

Sample number: '-fr/ )>/3/ C) -) 0131

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performedby: (J 4 6FI(w' / Date: i/-/. >/©
Fermi 2 RP Printed Name Signature

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by adiation Protection Supervision or
delegate. -

Performed by: P,(/ -f,--/ Date: ('.(_-(C
Fermi 2 Printed Name Z' Signatur-- "
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and'completed form to Fermi 1 Radiological
Engineer

Remarks ,.n'.&,/ c,///rf,, f/ io0-/3 -/o ',-o t.,xJYc,( fnoý. • 4 ,&

01r,17tzc -A}OL da,-,6 al I~~1 S Z ',J-i13E veu e',i VA/ ldq t h6,, ^A-c~t 1;no4~

j



CDETROIT EDISON FCAMI-a POWKR PLAH''I'' 17-HQV-2010

RADIATION PROTECTION DEPARTMEWl'

ANALYSIS REPOR"f'

HIGH EFFICIENCY DETECTW*ý

............................................................... .................. .............................................. ......................................................................................

Tamp le ID NumbeTs EFT-101310-GW.ý

Sample End TweN 13-NOV-2010 12Q0400.M'.,)

...................................................................................................................................................................................... ...................................... ...................... ..............
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Company:
Address

Contact:
Project:

%Z ZL.LM L3%. FJ6% I %JFI r% 1r-

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Detroit Edison - Fermi 1:
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi 1 - PO# 4700246055

Report Date: December 30, 2010

Client Sample ID: EFT-101310-GW3 Project: ROITOO116
Sample ID: 268144008 Client ID: ROITOOI
Matrix: Water

Collect Date: 13-OCT-10 12:10
Receive Date: 06-DEC-10
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"

Alpha U 2.20 +1-1.56 2.38 5.00 pCi/L VXC2 12/27/10 1941 1059089 1
Beta 3.57 +/-2.02 3.30 5.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

1 EPA 900.0/SW846 9310

Page 20 of 31
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: _L•,7-/0( k"-106 ]V

Sample Location (Well Number): & w q. C[

1. Representative sample collected. Date/Time 11 -/ / ) / / 1 .'" d

Sample collected by: -i / f/4t1- - Date: /Z /-l/ t
Printed Name / Signatufl

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample a 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 6_, f, ri- / Date: J kzt/_2k

1rinted Name / S~gnat"

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: J nd / -Date: f(.-,(-
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: '*T_ /e/e/0 Date: //-/6 -e)
Fermi 2 Printed Name Signature -
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EPf1 0281 O-GW4
2. Date Sampled 11/11/2010
3 Time Sampled 13:30
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/11/2010
2. Time Sample Counted 22:08
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm). 7.2 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2546.6 cpm
Net Spike Count Rate (cpm) 2539.4 cpm
H3 Spike Activity (dpm on count date) 6741.6 dpm
Counter Efficiency 0.3767 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlqim Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.18E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician _-_ _. ...... _Date !('fZ--O

Reviewed yE Date ///A•

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: sPT- 7-/ _1j2 l6 - &

Sample Location (Well Number): 6-) '/

1. Representative sample collected. Date/Time 1O/,z6g//d I0 ee .'zS

Samnplecollectedby: Date: A
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ( 9Pe'YdtN / c Date: -, ,
Printed Name /Sign at~ihe

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performedby:_,-' / s-r! Date: 0/-)")-]0
Fermi 2 RP Printed Name



WR EFI 04-052
Page of__

Attachment 1, Page 2

Sample number: F, /7" '/OL" "-L,,'/

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performedby: _ .'ro.(-- • / Date: /-/2"/4
Fermi 2 RP Printed Name Signatuife/

• Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample'in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiatio rotection Supervision or
delegate.

Performed by: &0 2 Date: / J )
Fermi 2 Printed Name Signatg ,
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsicprintout, and completed form to Fermi 1 Radiological
Engineer

Remarks' . ... aozw' fbo• -- .bb. .

6,J4ZZ74 04:-r/,7Q0

0/ T/
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Detroit Edison - Fermi 1

Address : PO Box 44440
Detroit, Michigan 48244

Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Report Date: February 17, 2010

Client Sample ID: GWO4 Project: ROITOO116
Sample ID: 245517003 Client ID: ROITOOI
Matrix: Ground Water
Collect Date: 13-JAN-10 11:50
Receive Date: 25-JAN-10
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis

Alphaspec U, Liquid "As Received" '
Pct Uranium-235 U
Uranium-233/234
Uranium-235/236 U
Uranium-238
Rad Gas Flow Proportional Counting

2.35
0.283

0.0938
0.607

+/-0.287
+/-0.184
+/-0.421

0.228
0.282
0.228

1.00
1.00
1.00

percent
pCi/L
pCi/L
pCi/L

GFPC, Gross A/B, liquid "As Received"
Alpha U 1.19
Beta 4.58
GFPC, Ra228, Liquid "As Received"
Radium-228 U -0.757
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"
Radium-226 1.22

+/-2.12 3.91 5.00 pCi/L
+/-2.09 2.84 5.00 pCi/L

+/-0.669 1.58 3.00 pCi/L

MXE1 02/09/10 1349 947744

DXF3 02/11/10 1935 945896

JXC5 02/01/10 0723 945895

KSDI 02/10/10 1410 948312

1

2

3

4+/-0.331 0.268 1.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

I DOE EML HASL-300, U-02-RC Modified

2 EPA 900.0

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Uranium-232 Tracer

Barium-133 Tracer

Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"

97.6

79.3

(15%-125%)

(15%-125%)

Page 30 of 58



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (8'43) 556-8171 - www.gel.com

Certificate of Analysis

Company: Detroit Edison - Fermi I
Address: PO Box 44440

Detroit, Michigan 48244
Report Date: April 27, 2010

Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Client Sample ID: GW-4 Project: ROIT001 16
Sample ID: 250814006 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 06-APR-10 09:30
Receive Date: 09-APR-10
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis

Alphaspec U, Liquid "As Received"
Pct Uranium-235 U
Uranium-233/234
Uranium-235/236 U
Uranium-238
Rad Gas Flow Proportional Counting

GFPC, Ra228, Liquid "As Received"
Radium-228 U
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"
Radium-226

4.77
0.885
0.187
0.582

+/-0.556
+/-0.299
+/-0.448

0.477
0.510
0.413

percent
1.00 pCi/L
1.00 pCiIL
1.00 pCi/L

JXH2 04/15/10 0741 973991 1

JXC5 04/16/10 0843 974116 2

KSD1 04/26/10 1450 974610 3

0.808 +/-1.21

0.836 +/-0.289

2.12 3.00 pCi/L

0.188 1.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

1 DOE EML HASL-300, U-02-RC Modified

2 EPA 904.0/SW846 9320 Modified

3 EPA 903.1 Modified

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Uranium-232 Tracer

Barium-133 Tracer
Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"

84.4

70.7

(15%-125%)

(15%-125%)

Page 24 of 28



L; L- LIID %J XM a % FN I z L-LI..
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

i

Certificate of Analysis

Comiipany:
Address

Contact:

Detroit Edison - Fenni 1l
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow

Report Date: December 30, 2010

Project: Fermi I - PO# 4700246055

ClieInt Sample ID: EFT-102810-GW4 Project: ROITOO116

Sample ID: 268144006 Client ID: ROIT00I
Matriix: Water

Collect Date: 28-OCT-10 08:25
Receive Date: 06-DEC-10

Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Gas Flow Proportional Counting
GFPC, Gross AIB, 1liquid "As Received"

Alpha 3.96 +/-1.68 1.85 5.00 pCi/L VXC2 12/27/10 1303 1059089 1
Beta 5.76 +/-1.95 2.89 5.00 pCi/L

The following Aialytical Methods were performed
Method Description Analyst Comments

I EPA 900.0/SW846 9310

Page 18 of 31
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: e-FFr- /d •I' i,- ,-4,'

Sample Location (Well Number): 6-"-F - Lo / -

1. Representative sample collected. Date/Time /i///:/0 / '5-, ?6

Sample collected by: "-,,. - / - Date:_________
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ý_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: /,, ,!.- /. Date:/oley-
Printed Name / Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: L-/'' '} / Date:__________
Fermi 2 Chemistry Printed lame . Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.'7

Performed by: J Date:/4/- /
Fermi 2 Printed Narrf/e Signature ..
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-101811-GW1
2. Date Sampled 10/18/2011
3 . Time Sampled 09:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/01/2011
2. Time Sample Counted 15:11
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2521.9 cpm
Net Spike Count Rate (cpm) 2514.7 cpm
H3 Spike Activity (dpm on count date) 6381.8 dpm
Counter Efficiency 0.3940 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.9 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpmrn Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.13E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = ,Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ___ _ _ _ _ _ _ _ _ _Date________

Reviewed By: . Date 14-- /Z

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page _of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: T7- /0 /9-/[- &4•.2

Sample Location (Well Number):.

1. Representative sample collected. Date/Time /.Oz Ve i-/ :•
,g

Sample collected by: .t'4,/ -
Printed Name ! Signature

Date: ___z____

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: . , / I 'hI . Date: /-0/1ZS/'
Printed Name / Signature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by- / / Date: 0'-"
Fermi 2 RP Printed Name i liat~re/



WR EF1 04-052
Page of_

Attachment 1, Page 2

Sample number: g FT"6 / "/ / " / toL I

I,

4. Sample counted in accordance with 65.000.115 "Operation of the'Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: p A 7 / (72- Date: i6'1.
Fermi 2 RP Prind Name gr re

f.-//

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: _ Date: /-/- -'

Fermi 2 Printed Name " Signatutt
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks

1A
/7
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"Page N 2
Si.'-mple UI 2 EFT-1OI8II-GW1I Acquisition date u 31-OCT-2011 10:1042

Fermi R. Radia.ation Protection Gamma Spectrosc.opy Report

. *.3*3!? 33* 33*:,.'.. E"E!...* 3* 3?* .. 3(:. 3.. .**.3(.* ,u~:. Sample Parameters -. ,; ,* * *.. :.3+3'. X, * 3:3.':.x.. x* * *: .

Sample ID Numbers: Fl ::T..-.101811 ...-GW1
Sample c~o. lle-cotion start date: 18-.OC1-2011 09030:00.00
Sampl:!e collection end d.at-ve ;1.8..-0CT-20...1 09:30N00.00

Type of sample 2 1 IL Mari. Liquid
Sample qua•,ri:ity : 1II.00000E003 a cI c
Sample, geomet ry 2 M2.. Operator-.: CL.P

*.'.::** .:'?.*.;.:3..•.•..:u:*? .:'!? ** .x.'3 ..:';E:..*.:*..: a i: L331q.iti -:i.o, c: araw meter'..: .:*.xx.**. *.,cu•:.;*.x.'*.3.*;;.x x.**.:*,...:+-:**.*.x

Detector number s DET 4 Acquire dat:e 31".OCT..2011:1.4i.542

Preset. live t:i. me 2 0. 33 533 Ee339:50.0 Elapsed live time a*, 0 00:45:00.00
Elapsed real time r 0 00245W00.66 Percenrt dead time i 0.03 %

Detector number : DET 4 Yearly cal datle : 14-JU1,1....20:1.1 14:50:56.41

Kev/channel : 5. 00073E-...01 Zero offsetH -5. 74464E--01
Daily cal date a 31.-.CT.2I11 11W40:46.14

Start cha'nanel :N 100 End channel n 4096

Heightl sensitivity : 5. 10090 Shape sensitivity o,', 1[.00[00
laximumu number of iterations to resolve multip let'.s s 5

.E-:3:.**E+*E' *3 ..:;.33 .33 ..:,3 3.3. N Nuclide Identification Parameters 3-!.:,3.-:,33E'?3',:--,.:.-:,,.-:,E...:3:..: : ;:3*3...
Energy tolerance :i 1.7500 Half-.life ratio : 10.00000
Abundan.e limit : 75.00000 I...:iTbrary : d.cmaster. n.1b

Efficiency f:i:le N EFFD4...) 2.11 Eff:i.c:i.enc:i.es at u Peak energy

Pk it Energy Area Bkgnd FWHM Channel Left: Pw Ct:s/Sec %Err F i.'.

S0 51.1.32 160 79 2.48 1023.66 1:1.05 17 5.93E-02 1.,,1
2 0 5h,. :1.4 35 21 0.8:1. 1 1.17.28 1110 12 1.29E-02 3:1..2
3 0 61.0.01 68 20 2.54 1203 1.214 15 2.31E"02.1.4
4 0 :1121.226 25 9 1.62 2243.44 2239 1.0 9.25E"03 30.8

5 0 1461.08 84 10 2.59 2923.04 291.2 1.8 3.1E'"'021.3.9



Sample Title N EFT-1 1.31:1-GW.
Decay Time = 13 04:45M4.73

Post-NID Peak Search Report

Pape :v 1.
Acquisition Time - 31-OCT-2011 14:15:4O73

It Energy Area Bkgnd FWHM Channel Left Pw %Err

'0
(0

03
03

511.32
558.14
610.01

1121.26
1461.0O8j

160
35
68
25
84

79
21
20"

9
10

2. 48
0.81
R. 54
I,.62
2.59

1023.66
1117.28
121. 03

22.43.44
2923.04

1015
1110
1214
2239
2912

17
12
15
10
1s

15. 1
31.2
19.4
30.8
13.9

Fit Nu c liide

6w- ,. /A,K40) itJL

t i'-I



Muclide Lin AtiityReor
ý Page 1 2

Acquisition date i 312OCT--R@ll 101502

Nuc;ide Typec na~tural.

Nuclidei Enrg Ae %Abn %ELf f
K-016. 8 84. :10.6 P3 0 0

Un corre*~~cted c
Al..; 1

..3E0

Deca Cor
I. i.m

Flam: "M = Keyline



Summary of Nuclide Activity
8 ample A o EFT-101811-GWI

Pape : .,:"
Acquisition date : 31-OCT-ROII 1013:42

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NO 5 100. 00

Nuclide Type a natural

Nul'h~C.ide ci 'i** 1j
K-403 1.0+5

Decayv u.Li..!cc
1Decay or

Lci /c c

i. 46RE*W7

I-S:igm
%Error1 Fl*:~

:13. 8 -,

Total Activ•

GrndToa Ac:tivity ci 3.335E-07

3. 335007

"M" a Manually accepted
"A" = Nuclide specific abn. limit



Rejected Report
'.Slample 'l a[• E ... . 0 8...:. .I.,F

Page N I:'
Acqu:is:iti:on dat~e a: 31,..OCT-2011: 1L421i5N42

Nuci : Hlf-life
F..-1I8 1[09. 74M

Rati:Lo
1I73.39Abunance

E-ner gy %Abund
5118.00:*.93. 46i

Found = :100i.00

C.). 1.1 6 14R., 53
889. 25*

I :I20.5:1.
%Abundance.:s F~ound =

2.6. 32.H
:5.2.09

665,, 31
740. 1 2

7 ' , , ' .5 ,

86". 63
:1.129.87"
1I.21:.2.7::2

:1216.02

:I1439.13:!
1 5.I.'•:,.60
:1.787.,67

dan:oces:"• Foundt'K: =::%> Abun

RU10:3. 39..,35D 0.4, ... 4, 7 ,. :
610.33

% Abi:. unidiaces. F:ouni"j =

4:1. 30D 0.. 32 288. :1:1,
41:4.07
43Ri;.78
501.26
550. 2.:

599.,74
6:1.°26
629.9"7
725.70/
915.33

- :L ~0:1.3.8, 1.
y;Abunidano'ces.i F:ouni"d =

1.90... 956J. 19;" 609.31*
768.,36
934.06

:1.1,20.,29
1I.2!38.1:1.
:I.377.,67
:I.764.°49

% A.:bundanc.es,•! Found =

62. 70

38., 07

44. 70
1.17
0.,14

6.10
0.39
0.,12

0? ,.1.2
0 14

1. , 6
3.84
:I..39
0.33
0.•13
0.,33

89.00
5.,60

.12.2,56
18.66
5.,35
6.,75

94.•4,90
12,:.54'
5.:48

89.:•,00

17.17
20,,.30
1.74

46.,30
5.04
3., -21

1.I.•,,10
5.94

.15.580
64 .9

Activi I. .- igmil
( Ci icc.) W'' ro r

:10.00.0ii35 15. 07

-- 1,- t. INot iound ---.
........ Not F~ound ......

:1.0. :1. 7E-08 30.7(.

.. .. -..0. 31,,
-. N'lot Found
--. Not. Fcund .
--- Not I:ound ..

- - IN i: Found .
--w iot FoundI.......
--- I I::o , .Not....

........ Not; F~ound ......
........ l'.ot lF:oundl .....

--- INot Foundh...

........ Not F~ound .....
........ Noct. Found ......
........ Not: F~ound .....
--. Not F::ic, und .

ej ected by
Decay-,

Aln::,n.

--- Not Found --- Abun,
3.594E07 1.9.40

--- Not Found --- Abun,
- IHtI Fou'. nrd -.-

--- INo Found...
-. Iot: Found.

- '.lNot F:ound ........
.... Not F sound

3. 6331E.-'07 1,9.40

--- o::t Found .....
--- No1:t Found.

....... Not F~ound .....

........ Not F~ound ......

:1. ,000E:+35 :i9.40 iDec~aX
....... t"-ot: Found .....
---... Hot Found .....

1 ,00.OB.:+35 30.,76
........ Noto. F~ound .. ...
....... Nohtd Found ......
........ Not F~ound ......

(Abn. L..imr•i~t ... 48.48%)

D e .ay , Abu'n.
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Un:i.d enti f:i.ed, Ener gy L:i.nes.-
Sam ple.; I D g EF T-10181:1.''[: 1

Page S
Acquis~i~t~ion dat~e t 31-OCT-"..20:11 1-0 15.5''!

It Energy Ar~ea Bl-kgnd FWHM Channel L~eft: Pw Ct:-.s/Giec %Err %Eli" F:lag-ii.-

0
U

5 L., 2
558.14
610.,01t

112:1.,,26

WO.6
35
68

79
21
20

,.. ., ,

0.81
2..54
1.,,62.

102.3,66 101517 3.93E-02 15.1
!111.;.28 1110 12 t1,.29E-.02 31,,2.
1221.,,03 1214 15 2-.5.1.1.E-,02 19.4
22:, 3..•.,44 2239:,:, 1.0 9.25E:-03:! 3i0.8

4. 58Ei+00
4. 41E000
4. 25E+B-00
2.7 "4E+000

T1

T*1

tFlauss "T" = Tent~atively. ass.;oc~iated



•. De.-tro~it Edison F:erm'i P M)DA R..epo'rt,• Ge:,ne::.ra.te;..d 31-OCT;'i...2 1 15gOO"48,88, X,

- Samp::le..:.L, ID N I :. FT :.1 l. I. 16811 W:I.

M:i.ni:Lmum Det:ect~a ble Ac-ti v:i.ty Rep:o'r't

Be.,nd E net g yDA:>
N'Iu::.c lide:' '.::,,m (WY:, ) ( Ni r-C )

BlE -*'-"' 29. 47'.:59 6. 6912E-' -,)

F-18 0. 311.00 Half-I... fe too shor'l;t
Ih-.2 13. 1274.54 7.7-i05E. . -.9

I.IA-.. 0 . ,.53 Half-Life too short
MG-27 0. 1014.4 Hal f-Life too s•.t"Ic:--I:
CI..1 -I 38 0, 1642 :: .l.al -Li'fIe ti:oo short
AR-l ..1. : 1.293.64 Ha]. .lf-L ife too sho3r.lt
SON.4 20. 8i.89.,25 8 .4.i879E!:.-09

1--5'1. 39. 320.0 7 '.912E-08
MNl'I- 54.1 25,, 834.8,3 8.1:.24,8E-09
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FERMI 1 GROUND WATER MONITORING TR!rTIUM
ANALYSIS CHECKLIST

Sample number: K / '.r"" /& /

Sample Location (Well Number): 6 -

1. Representative sample collected. Date/Time 6-- /6-"" / /.,'c5

Sample collected by: l / e ,- Date: 6-2-//

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: C. i-0f1-417- / Date: 4- --.d
Printed Name / Mgnae-

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: LA%ý Date:_______1
Fermi 2 Chemistry Printed Name Signaty6

4. Tritium analysis printout reviewed by Radiati n Protection Supervision or
delegate

Performed by: Q')d#- !A ./ • / Date: Z-
Fermi 2 Printed Name Signa re
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks.



Tritium Activity Calculation

Sample Information

I Sample Location EFT-6161 1-GW2
2 Date Sampled 06/16/2011
3 Time Sampled 12:05
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/23/2011
2. Time Sample Counted 06:47
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2325.6 cpm
Net Spike Count Rate (cpm) 2318.9 cpm
H3 Spike Activity (dpm on count date) 6512.3 dpm
Counter Efficiency 0.3561 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MiniinLimDetectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.21 E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician _____Date t, (,//

Reviewed /_----_ _Date -2_3 - 1(

Form76.000.39 Attl PI/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: I"7"/ &// - --- u)

Sample Location (Well Number): 6W";-

1. Representative sample collected. Date/Time e.-/-- ,' / / 2 -

Sample collected by: / 2 2ii-._. Date: -
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealedadequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: /d M'9 /7--- Date:-A/ t. t i" "
Printed Name /~ ff~atu~d'

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: ,'
Fermi 2 RP Printed Name

/ ( 2,/ .• Date:
Si atur/J



WR EFI 04-052
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Attachment 1, Page 2

Samplenumber: &i•r (,/-6W)-

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: C "-T j77- / Date: ________
Fermi 2 RP Printed Name (ýignatfu/re

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed b TRadiation Protection Supervision or
delegate.

Performed by: ,t 4 .t I Date: '
Fermi 2 Printed Nan~e Sign atpVe
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Nuclide Line Activity Report
Ample ID g EFT-61611-OW.-*2

Nuclide Typen natural

Page N 2
Acquisition date n ER-JUN-2011 14NMI9

Nuclide
K-40

Energy :1
Uncorrected Decy or

I. I. A

:1:1.,,



Summary of Nuclide Activity
Wample ID H EFT-61G11-GW;.-?

Page H
Acquisition date H 22-JUN-2011 IK34NI9

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified by NLO :1 0. %

Nuclie Tye n ntura

Nuclide. Hlif
Deca cr 'x/

:1. 2. 1 E- 6

2.9 1E-O., 7

Decay Corr I-sigma
I-Sigma Error %Error Flags-,
0.343E-07 11.

GadTtlAtvt H. 2:J.951E 07

Fas "K" - cxcn otfon

2.: 951E-07
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it Enrgyi Area t3: g 7 F 11HM Chane Lef r: . :/S %Err(-

0
0
0
0II

295.55

511.6
S59. '14

.70 *

137I

29r 53 :i 1.2

590.67 506 10 2.6@E-02 24.5 5.82E+00 T
1022.99 1014 20 5.07E-02 18.0 4.58E+00
1117.96 1111 16 1.09E-Oa 57.3 4.40E+00 -F
1218.32 1212 14 2.97E-02 22.2 4.25E+00 T
2241.00 2231 20 2.05E-02 21.8 2.74E+00 T

Flaw "T" = Tentatively associated
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

.Sample number: d-" -/o/i/.- 7- .0.1?-

Sample Location (Well Number): ET-- & ,- -

1. Representative sample collected. Date/Time 6o Ct / '/./ ) o

Sample, collected by: , , / i Date: /. -//-
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample z 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only'

Sample sealed by: - t / Date: /le//-•/,
Printed Name / Signature

3. Sample counted in accordance with 76.0 .7 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: Too-) tq- . Date: f/-t1
Fermi 2 Chemistry Priqted Name ature

4. Tritium analysis printout revie ed a *ation Protection Supervision or
delegate.

Performed by: C. , Date: // - -//
Fermi 2 Printed Name 'S nature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

RemarksRemark 1.



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-GW-2
2. Date Sampled 10/18/2011
3. Time Sampled 14:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 14:20
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2548.6 cpm
Net Spike Count Rate (cpm) 2541.1 cpm
H3 Spike Activity (dpm on count date) 6383.7 dpm
Counter Efficiency 0.3981 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.3 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.8 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlinm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.14E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date /(/-/-'(

Date NOV 0 1 2011

Form 76.000. 9 O tt 1 1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

4'

Q
4CALLIyi ., 1LU1UIU%,I a . - LI I2 I) -I ý

Sample Location (Well Number): 5'-7'.- 6- 4-- - Z..

1. Representative sample collected. Date/Time i1/1/8 /1 / i L/-' OC

Sample collected by: W, , / .
Printed Name / Signature

DJ.
Date:____________ '

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: _ 7,4•"' / Date: / .,/z/i
Printed Name / Signature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function.

3. LLD validation

LLD.and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: d
Fermi 2 RP "rnted Name

Ad At-- D ate: 3
Si ature//



WR EF1 04-052
Pagegof.

Attachment 1, Page 2

Sample number: Cr'Q0"/O/'// -6 W,.

<C

4. Sample counted in accordance with 65.000.115 "Operation of the'Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks") :4

Performed by: ccd / i Date: /6'9 '3/," / /
Fermi 2 RP Printed Name USignalue

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

J..

'4

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or

Performed by:
Fermi 2 Printed Namec/
Radiation Protection Supervision/Delegate

Date: //-/-&

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Page m .
Sample ID EFT-10 ; H -.. i; : 181 ! .-GW2 Acq u is it i i:on - :,::, : a 3.1- CT..2011 1 0 : 1I. 6c .cc .c ;I.

Fermi 2 FRadia.tion P:-roitection Gamma Spe::,t:.:c-t.ros,...op:)y R:;,cep:,ort

Samp::r~.l~e. ID N'.umbe.r':, H •.lT•..l..,11..{W2

Sam pl coll ctio Is a. dae::st i ,:vi t 'rd at e" 1. 8-..CT-.3 201:1.4 1 00 O 3, 00.00

.S..mp]e collec. tion e n d dateI.. i 1.8.-I.C. -1. " 00iI00.00-
Type:•. oi: s.ample 2, 1I L Mar~i., L..:quid

Sam-iple quantit. y : 1. OO 'O3 >;"3 cc:'-c
Sample geometry u M2L Opieriators C:I...P

De.tecto:''r. numbe::,r M ] DLE 4 ,.Qcqui ie dai-te z 31.-. -201 16I.:.,,c36Nc,3:1.,70
l e::"• et"- li.ve t.ime 2 . 00 =,00,, Elapsed live time a, 0 0ON5 NO . _ ,

Elapsed real t.: im Ncc 0 00:45 ,00.65 P::erceni"., de.a.:,dc i: :i. o,::- cc (, 03 %

Detecto' number N ET 4 Yearly c~al. cdaLt::e i 14-JIUi.-.20.11 14,0506. 4:1.
Iev./ch•, ne.:• • 3 00073E-0.1i:: 'I Ze.ro offs•, 3. 7446401...1
Dia i>ly cal date- n 31-'CIT:.- 01.1 .W:I.-43: 46. 14

Siart cha-nnel N': 100 End ch"ianrne.:l N. 4096
Hei...'ght ci en.i 'ivit - 5•0,i. Shap-e sens3 ..i:tivc it;y N 1.0i, 0000
Max :: :i. mum n e r o f ions to resolve . :.'(.:.) .Aul : t 1i e!.:. :N 5

En]'e'rgyl tolez.,ranc-I.e.' c .1.75000;.'@] H,'I.alif--life rat~io a 10.00000

A bu~ndal-•nc..e; :l im •it . a. 7,T5,(3!.00000} Li..brarh".y i dac.ma.s:u.;teTr "' .n b -

Effic iency fil H ice -.-, E H:1D4,c211 E: f"f: ic :i enic ie .:..a: at .N. Pek: ene'rgy'c g y

Pk It Energy Ae v1 * c Chan.n .. Leit Pw ' Cl....:,..,,: %Err Fit.

1 0 25. 5 34 5 .1.,1 592, f:. 587 10 1.25El"- 47.9

3 0 511.36 195 61 2.41 .237 ;3 1015 21 72IE..02 1•:4
4 0 559. 63 30 ... 1120.6' c 1115, 14 1. 110 0-.2 48.8
5 0 609.25 72 20 1.4 2 i 9 50 121 13 2., 65E02 17.4 4

,.,161 4 57. 5 ,' 2 -.8,0: 2:92s..3.73 2914 1'7 2,t .12.0 15, . 6,.
7 0 17v65.22 36 7 .1.9.3 353.3 "520 17. 1"".3E0 21....



'SmleTtl ET1 0 811-B:
Page 2 1.

It Energy Area BkMnd FUHM Channel Left Pw %Err

0)

295.5
35.8

511.3

559.63

34
93

195
30
72
57
36

65
39
61
BB
20'
5
7

1.10i

598.06r~

R923. 73
351.30UI- II1

291

10

S14

47.9F

1 B. 7F

12 A

Fi t ' N cide.-

Ano'. Pia(

K -40



Nuclide Line Activity Report.
Sample ID a EFT-101811-OW2

Nuclide Type: natural

Pape

N.ucl 1.e
EnergyU' & A Are %An %Ef

Untco::'rre~:cte d D'cay or

Lci... I. "LLL

2.27E07 2.87-0
I-igma, L

Mgt "M = Keyline



Summary of Nuclide Activity
Sam ple :: I D a' EF T-1i.01 :.81 1-.t,.:. Aci,::quis•it:i~on• date :, 31.-.O(CTf,.,I:!Xi 10. 36,1.]!•!,,.i:

Total number of l•• l s :in spl:ect'r'•am
Numl ::o'r. f un:i.denrtif.i d l. :ine s
INumber.t of li.ies 't*entcatxively ident::i.fiedb tby NID 7 1. ( 0. %',

N cuc.1 xi.de Type t natur'al

Nuc. 1 i l e H i. F re
K-40 I.WOE:0.5Y

U.ncorrpe cte,'.dDecay u .ci ,.'.-c
iI ,,V E LU I., 1

J i.'y ,. @t , P, :T :..f"

Decxay Co'rr
uC i/cc.

2.... I7E:-0i7

Dlecxay C..o'r'"
1-Sigma Err2o'r

0.3527E-07
15. 6:1'. !;I

Tota.'l Ac.ti v

G-riand iot:al fcti:i-: y 2 R, -07

:lags: "K" = 'eyline no: fou1Id
"E." =:' M'ancuall.y edited

"M" = Manucally accxeptied
"A::" =: Nuc~lide .spec::i.f~ic ab.l~m,]imit;



R~ejectLed FRep:ort:
Sample ID : ETi -l181.1GW2

Hal f-Lic fe
Nuicl.i de Ha l f-l i fe Rati o
F...18 109.74M 172.22

% Ai.Ibund ance.s.

P::a ge N : 4
A c~qui s:i.t io :n d:1ate u,31 -.{CT-... I 2.1...60'' 60: .1.

Energy %:bund
511.00 :1.93.,46

F'ouni'd ... 10.0),00

26.3 2H U.1.1,97 559. :lO*x
563.32357:. ,,l 3

657.03
665.,31i
740, .1

77:1.7 ;6
867,'. 63

:1.1.29.,87

.1.2.172
1.26.02

:1.439,, :1.3
1403.t 4,60
1.?87.,67

idanes..:,.÷ Foundlli( :=:% f;Aburi

;"H 88.98 448.50

8..,44,, .30:i
934. 46*

:1.405, 40

% Abl.urid:anc-,-s"., F:ound.: =
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p.Ei...7' 7.. 477 59 6.45.,E-.8
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A.S 7 ,.'1 :, . Ii. I5 0 H lf-L...i.fe t:oo s"ort
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1R8-- 0. 1802.41 Haf-if to hr
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

-4.

Sample number: /F0- /j1/1/- 6sW 3

Sample Location (Well Number): - -

1. Representative sample collected. Date/Time /&/ i / //.e'c'

Sample collected by: ,e' ,- ,/"¢ / J I-- Date: A'!Z3///
Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: A4&,9  />4,- / > Date: /•i //,
Printed Name / Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: L-(t/ Date:___________
Fermi 2 Chemistry Printed Name Signa(u

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: (5C-,. i / c,/4--/Date:- / -
Fermi 2 Printed Name " Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-GW-3

2. Date Sampled 10/18/2011
3. Time Sampled 11:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/02'201 1
2. Time Sample Counted 05:12
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.9 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2539.3 cpm
Net Spike Count Rate (cpm) 2532.4 cpm
H3 Spike Activity (dpm on count date) 6380.8 dpm
Counter Efficiency 0.3969 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MiniIlnJm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) = 1.10E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician -.. Date__________

Reviewed By: Date

Form 76.000.39 Att 1 P1 /1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

'it.

Sample number: !F7-PT- /j:/) 6- ,

Sample Location (Well Number):____

1. Representative sample collected. Date/TimeI /It0//2 ' / ~-//)oO

Sample collected by: . o,1A, (4, /
Printed Name / Signature

Date: //il-•-1/1

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: A-5,- / Date:_________
Printed Name / Signature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function.

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: 6' 7 .
Fermi 2 RP Printed Name Sigru

&

ireDate: - /
are .•
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Attachment 1, Page 2

Sample number: ._/ZiF) / 1- / 6c/J 3-5& 3

4. Sample counted in accordance with 65.000.115 "Operation of the'Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks") 4. \

Performed by'-i /4L)1 4" / Date:-// ]//-
Fermi 2 RP Printed Name '-§ignatdre

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiati Protection Supervision or
delegate.

Performed by: / Date:zZ/-,
Fermi 2 Printed NamW Signature

Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

.4
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Pape :n 2
Acquisition date N I-NOV-2011 8241Sample ID : EFT-1OiSII-GW.3

Fermi 2 Radiation Protection Gamma Spectroscopy Report

.)** ** .x.•:.** ** * .x,-...,Lxx•(.•, Sample Parameters ,,r,,,x* .,.J.••x--•>-•x* *,--.

Saime 1D Numn:ber: EFT.-101811-6W.S3
Sample collec't:i.on s-:,-•tart dates 18-0CT--2011 11:00:00.00
Sample collec'tion end d-ate:: g 186-0CT....2011 11 0:00.00

Sample quantry [M2ea 1 .3 cc V rato: .

*****..•**.***x.*.,,.**.....Acquisition Parameters
D(et.e .;.ect:or nu:3 emberi . : N EO 4 . L, Auir: datie

PEapset liva time : 0 00045 ,60.500 lapernd ivea
Eapsed real tim N1 0: 33a3 O , 4 . 65 PerŽ 'cen t deadac

tim-NO-20110U 08 0118 .2. 84

time t 0.03 %

**********************Calibration Parameters *******************
Detector number : DET 4 Yearly cal. date : 14-JU;.I.01 1. 4:50:56,41
Kev/channel z 5.00032E-01 Zero offsets ....5 5494900:1.
Daily cal date : i-NOV-201 07:48009.,2'

*33**3333.*.*********333333*33 Peak
Start channel : 100
Height sensitivity : 5.00000
Maximum number of itdrations t-o

Search Parameters :1* ***
End channel H 4096
Shape sensitivity s 10.00000

resolve multiplets t 5

Energ tole.ran' ce: g 1. .7500C Hal*.f-l.ife ratcl: io 2 :10.0, 0000
Abundance limit g 75.00000 Library u dacmaster, nlb
Efficiency file N EFFD4,211 Efficiencies at N Peak energy(3 33.333 ci ama: a I. i. Aj :1. 33 '5,, U: 300 0 I. ****i. i3CS* CY 3 3j .5**3::l333335. 1533333 C 3*3 :11::,*

Pk It Energy Area BIkgnd FWHM Channel L..eft Pw Cts/Sec- %Err Fi1-t

R
2

510.5,
511.76

1460.01
i461.87

74
70

27
2i:6

9
6

2.35 1022.:13

2.36 12.4..57
2.83 W921.00
R.44 29E4.71

1015

1015
29 11
2911

16 8.75E-02 22.9 1.42E+00
16 2.60E-02 22.6
19 2.050-02 1.9.1 2.07+000
19 8. 03E-03 41. 8



)D..ca : . :13.2. ' 2:/ :1.8.,

I::'c !; 1.*-.NIDI) :'e Sea'rc:h Rep::'ort

("•c.: c:1 U.t .1. • i. :L V:••" :1.l'•. .. 3. 1 -VIL ~ I .".",..'i .I.. 1 • ?it :'.•:•:q :L :. L.: ,,(3 's

Area Bkqnd FWHM Channel Left Pw %Err F: i.t.. INuc: I1 i. d e',,ii.ý

3

5:1.54
511.76

1460.0. :
:146:1..87

,,7 -

7..I.

'7 2.35I 122.1,3
6 2, 3 :2.42924,. t57

s!, .i! ,:. •.;•32:I.'."t ?

I!. ii9 l*-i

:'')1:1.

WC 220) > 1.41i'I' ei
16 22. 6
:1.9 :1. 2 , ''y '"n I' -.2. 1

19 4:1.t!>



Niu.cy . idec L. ine A~ct1 1ivity Re pot: : Page N 2
Acquisition date g I-MOV-P011 0804:12

Nuttcl id Type natural*:1

Nuelide
K-40

Energy
1460.81

Area %Aff

55 1067 2.5E0

Un crrcted

LtL 3/cc:
De'~*:cay~ Corr

'ci/O3. 19. 113



Summary of Nuclide Activity
Sample ID N EFT-101811-W.3,

Page H
Acquisition date : I-NOV-2011 08:24:12

Number~n~. of ines tentat . ivel identitfied byNI

50. OO.ý

Nucid Typ : naturai~l:I

Nuclid Hlif
1.00 2.20E0

Decy or

2c/c

De~cayv LCorr'
I-Sgm Error

0).0*a200-7

%Error Fa-.
19~. :1.3

Total I Atvit N P.20iEc

"A" =Nuclie spcific abn limit~



Pampl IDii 2 .EFT 1@1811.

F-18 10.4 18.4

Page ::
Acquisition date t I-NOV-201i 002402

F ounrd - 0.00)

Activci tyj* (

RE :. 90; Reecedb

Flagg "*" - Keyline



Lni e. cl nifL i :i. i. e• E".ner g y. :i. Vies
Acq( uis.1 ti. " i. U , OH date : I •NOV-201. 01. P'. : 1i 2 I.

Tt Energy Are Bkgn.? d vWH Channelj ~ Lefti Pu1w CI>)s/SŽc? MY t %i•?If .f: Fl. <'. .

3':
'51. 5. yx
51:31.76

1 ,1.87

t4 2

70 P)
R2 6

2.3:5

2> .44.-

I I. I. 1 1 3: 16 2. 753-,•l 2 R2.9 '
1.024,.57 1.0:15 :16 2.. 6E-O0 2P.6
2924.7 1 2911i 19 8.3Ei-0kI3 41.8,F

q.. .1 3'1"*"*U(i.4, ,'t+00
47, 5:80l00t~;)..'

Fl'].a w " :i".r .w.,y a:a. "T"i -. t.ed



De:tp:.oi:- t•:[": E~d~iion Fe:r,'mi 2:! ND[A~:: R:.eport•b, Be-ne.:,v.ated '.I..NOV).-.2011)::I 090900')'~,;:?i);.25: .

Si : p I. • I :D EFT 3L . . ?.I.1., I. ..... . Ki

i:'I:i. ni :i. 1 3 01r1 I:) ,..: b tL I): :- .1.' 3b fi I::,:-!. i i ;:, ; ::: :: ;

B•k:'.gI lrid Ener:gy / Mi:N)
Nul..:1:i.d e (I-..eV,) ( U CC:/ :.)

BE-'7~~. 330.k 47.9 .92E
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FERMI 1 GROUND WATER MONITORING GAMMA,
ISOTOPIC ANALYSIS CHECKLIST

Sample number:- ', ] ! Y

Sample Location (Well Number):

1. Representative sample collected. Date/Time 1,-D'- ] / 3cr

Sample collected by:
Printed Name

-"-----*- Date:_________
Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: (C4fT / -2 C r// 2 -- Date: 4-l'- //
Printed Name / (gSignat~e

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
.assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # '/

Performed by:
Fermi 2 RP

P )r it N a T-
Printed Name

r7"6~z Date: 6-':• /-
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Sample number: r)'2'7-, (_o / (-

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: ' J),-e9-P677--
Fermi 2 RP Printed Name

/ ý 0-1 IhL-q-
SYnatuY

Date: ___ _/_

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiad Protection Supervision or
delegate.

Performed by: L Namee d/ Date:
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -d•'f'& ) / ]6 Qu/

Sample Location (Well Number): 6 L L(

1. Representative sample collected.

Sample collected by: h'I¢I17-"
Printed Name

Date/Time 6 9Y1i

/~ a~uc

/ /t9'~

Date: C'-I/

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sam le containers only

Sample sealed by: Date:
rinnted Name / Si~ ature]/

3. Sample counted in accordance with
TRICARB 1000 or 2100TR".

Performed by: 'o,•B M, (e'o,..
Fermi 2 Chemistry Printed Name

4.

Performed by: -
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-6611 GW4
2. Date Sampled 06/09/2011
3. Time Sampled 10:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/09/2011
2. Time Sample Counted 14:55

3. Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 5.8 cpm

4 . Efficiency lnf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2424.5 cpm
Net Spike Count Rate (cpm) 2418.7 cpm
H3 Spike Activity (dpm on count date) 6526.4 dpm
Counter Efficiency 0.3706 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.3 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

•1(Bkg cpm) (Bkg cpm)

MiniiLnqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.08E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ___ Date

Reviewed By: ___ ,,_ __ ---- _...._ Date __. _____

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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Nu clide Line Acivity 
Repo&-.:

Sa~pl ID nEFT-61:1-6,

Acquiitio"dateo 14-UN-211 
lin@3

Nu .cl .: id Enevg

Uncorrected Decay 
Corr

%Abn %Eff uci/cc uci/cc

10.67w 2.502E+00 3.389E-07 3.389E-07

I-Sigma

Flav "4" = KeYlW.:,-



Sampl ID a) EFT-6711-GW

Pae

Total number of lines in spectrum
Number of unidentified linwi.,

Number of lines tentatively identified by NID

Nuclide Type n natural

N c id Hii i.:1
K-40 ~~1.00+5

Uncorrected

:1.0 3.8E0

ity H 3389E-0

Decay. Corr

.uEi/cc47

Decay Co.rr
I1 '-.S:i.gm!i'a Er~'pror'

0,393- E.-0.Il7
I. 1. :6

Tot'al c t:,:::.':.: iv

Grand :,t. :.i. v :ivity 3.389E07

Fl::a.g:.;su "K<" =:: I.Keyl~inf:..: n::t: l",ounld
"E- = Man.:ru"a.ll1y ed:,,: it l.ed.:

3..389E-07

"M"" =:: Ma.',nu~ally acc::,:.eptl.ed::
"A"~ = N::Iucl id,:e spec:ific l'i.b:n.l:,, l i~mi~t
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6/-fT-/ i6 -i/ 6-4V

Sample Location (Well Number): 6 -w 4

1. Representative sample collected. Date/Time /d//9'/// I , o
Sample collected by: ,K"A 9•,w./<,, / Date: ///;

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample -a 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,, ,ife.. / z:: ---_ Date: __________
Printed Name / Signatqre

3. Sample counted in accordance with 76.0 .70 or 79 "Operation of the Packard
TRICARB 1000 or2100•OT .

Performed by: -- Date: D-te:
Fermi 2 Chemistry Printid Name S nature

4. Tritium analysis printout rev ew d b adiation Protection Supervision or
delegate.

Performed by: .6 ' / ' Date://'S ..J'
Fermi 2 Printed Name -Signature

Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

4.'

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location GW4
2. Date Sampled 10/18/2011
3. Time Sampled 12:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Counted 10/30/2011
2. Time Sample Counted 15:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2548.6 cpm
Net Spike Count Rate (cpm) 2541.1 cpm
H3 Spike Activity (dpm on count date) 6383.7 dpm
Counter Efficiency 0.3981 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.9 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirqnrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.14E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

MDA

T( Date //-/-/(

NOV0 1 2¶
Date

)11

Form 76. DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: .CF?~ /0,:i/.- 61/q

Sample Location (Well Number)': & 14 ,1

1. Representative sample collected. Date/Time iol. i// / i,•.i

Sample collected by:/- ,.. ,4,., • •--- Date:__0______

Printed Name / "Signature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

.4,

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 7 .,,-,• /

Printed Name / Signature
Date: /

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: 0 .1-T ti
Fermi 2 RP Printed Name tgnatr(W... .

Date: /69"-21/-/
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Sample number: -F- / C' / [W - 6'- ./

4. Sample counted in accordance with 65.000.115 "Operation of the'Gamma
Spectroscopy System".'
(Note disposition of unidentifiedpeaks in "Remarks")

Performed by: C4Lf-*r,)± / ' j Date: .
Fermi 2 RP Printed Name a, Sigr(ure

/.17

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

4.
44

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performedby: /. ... -- -Date:/ - //

Fermi 2 Printed Name Signature
Radiation Protection SupervisionlDelegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks

/t'4
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P'.age N
Acquisition date u l-NOV-2.011l 14441:4,3Sa . 1imp ie ID s EFT1...I I. 81 ... • i

Fermi 2 Radiation Protection Gamma Spectroscopy Report

.x.ix** ** ** .- *x..x** **•.x.:(.*.,:* Sample Pa-•rameters .. x.,:.<* *x* .~.-.•:.<..::.-* * *x-..x

Sample '.U' l .'. i.umber %E::.r 71@I81I.GI z
Sam)iple collection start: ,lae: 18-OCT..-..I i2:20:00.00
Sample collection end d.-ate : 16--0CT-2.•011 12H2000Z•.00

Type of sample N I1L MaK,.. Liquid
Sample quantit~y N 1.00000E003i cc -'

Sam~ple geometry a M2LL Ope.:,atoru CUi::,

**A~ ~ iiC****. iii..*i'. ** i~i 3 Acquisition Parameters
Detector number U iET 4 v Acquire date
Preset live time E 0 00245.000.00 C Elapsed live
Elapsed real time 2 0 0:425:00.64 Percent de:-iad

I: K O 2* 12* 1 : 14.I * 123

time 8 0 00:45:00.00
time 3 0.03 X

Calibration parameters".-.-. *
Detector number : ])ET 4 Yearly c-al date : 14-JUN-201. :110.4 5056.41.
Key/channel t 5.00032E-.i Zero off,:.eti -5.54949E-01.
Daily cnal date d i-NOV-20i1 07:48N09.271 L

.x..x. * *-.* -..,.,x.* **..,:<, * Peak
Start channel N 100
Height sensitivity N 5.00000
Maximum number of iterations to

Search Parameters ..... * * * .,.-* .,.** *-.0>.
End channel : 4096
Shape sensitivity a 10..00000'

re.solve multiplets N 5

* 4 4;. 4(. i* i.x.* t- * IC : .I.Nuclide Identification Parameter-s..'.i.ni* L .****:. jj I*.**; i i **i*; i i *i i *
Energy tolie:j-rance: 1.75000"' Half-life Patin : 10.00000
Abundance limit , W5.00000 Library % dacmastei.nlb

Efficiency file 2: EFFD4 p11 Efficiencies at a Peak energy

Pk It Energy Area Bkgnd FWHM Channel Left Pw Ct:s:Sec %Err F itI

02
in
0

66.64
511.54
610.03

1461.05

43
III

70:
74

64
85
22
14

:1.10i., 10:1
1. 61

1.08
1. 59

134.38
1024.13
1221.09
2923.08

128
1015
12.14

2913

10 I.59E-02 38.2' .c, 2
17 4. 13E-02 21. 2
W6 2.60E-02 20.3
18 2. 75E-02 16.4 .6
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Nuelide, Line Activity RepoR
SImple TD o EFT-101811-GW4

Nuclide Type: natural.

Nuclide Energy Area %Abn
K-40 1460.81 74 10.67* 2.:

Page N 2
Acquisition date 2 I-NOV-2011 1041N4.3

Uncorrected DecayI~ ~ Co~rr

uci/cc uI/c 16. :i..



Su mmar y of' N ucl i~de: Activity Page :
Acquisition date u 1-HOV-2011 1041K.'3

To a n.iL nbep of lines in si. :ctrui-i 4..i
Hum be- o .f 1 unidenif~ ied:1 (0
Numbrnbc clinesi.m~ tent.atvl idnife by. HID I.c c
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Log Number

FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Task Performed By Date

1. Representative sample collected.

Date/Time r4 / Znr 1152)

Container Number 6M, VW) I

Storage Location * '15*

2. Sample secured against tampering.

- .-' 5 - f'
Employee ID Number

F•I (signature)
T

6 3'3to 6
Employee ID Number

3. Tritium LLD < = 2 E-6 uCi/ml
Actualtritium LLD =t '- '. "CiCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP18 evaluations.

Chemistry (signature)

Employee ID Number

RJýign turfeý

Employee ID Number

A4i4

Q2-. z'0

4AzV

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Radiological Engineering
(signature)

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

LLog Number,

Task Performed By Date

6. Fluid approved for release. A
Radiological 'EAgineering
(signature)

Employee Ib Number

Remarks:

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 Sarriple Location Sump #1
2 Date Sampled 04/29/2008
3 Time Sampled 11:30
4 Sample Volume, (ml) 4 ml

Instrument Count Data

I . Date Sample Counted 05/01/2008
2. Time Sample Counted 15:28
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.1 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3031.8 cpm
Net Spike Count Rate (cpm) 3023.7 cpm
H3 Spike Activity (dpm on count date) 7776.1 dpm
Counter Efficiency 0.3888 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.8 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(F31< opm) (Bkg cpm)
Miniqn m Detectable Activity (uCI/ml) = 3.3 x (Bkg mlrn.) + (Smpl min.) 1.22E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net opm MDA
Efficiency x 2.22E6 uCVml x Sample Volume

Technician (>V\( A- Date______

Form 76o000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI l NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number

Task: Performed By Date

1. Representative sample collected,

Date/Time 3 // £' / ///)

Container Number ,' 4O " "

Storage Location -

2. Sample secured against tampering.

Fe~i 1 (signature)

Employee ID Number

Fer 1 (signature)

44<j7

Employee ID Number

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD= J,[t,5-, "O uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP 18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
reportJ r
If licensed material detected, do not sign,
and explain in Remarks.)

Ch-e try (signature)

Employee ID Number

RP si Aature)

Employee ID Number

Radiolog(64 Engineering
(signature)

EmployeFlb Number

4/L

/ '~ 6

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI 1 NON-OIL RELEASE CBECKCLIST
LIQUID SCINTILLATION COUNT

Log Number______

Task. Performed By

/6. Fluid: approved for release.

Date

Radiological Engineering

Employr(ID Number

Remarks:

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



' Tritium Activity Calculation

Sample Information

I . Sample Location Sump #1
2. Date Sampled 03/18/2009
3. Time Sampled 14:10
4. Sample Volume, (ml) 4 ml

'Instrument Count Data

1 . Date Sample Counted 03/20/2009
2 . Time Sample Counted 14:00
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.8 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2972.5 cpm
Net Spike Count Rate (cpm) 2964.7 cpm
H3 Spike Activity (dpm on count date) 7397.6 dpm
Counter Efficiency 0.4008 cpm/dpm

5 , Sample Info:
Sample Gross Count Rate (cpm) 7.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

, .(Bkg cpm) (Bkg cpm)

MinIrpumn Detectable Activity (uCi/ml) 3.3 x (Bkg mn.) + (Smpl min,) 1.1 6E-06 uCi/mi
Efficiency x 2.22E6 dpm/uCI x Sample Volume

Sample Activity

!Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician__ Date ______

Form 76b00.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02



.....................................

.......... ....o .................. ........... ......°.,...,........... ............ ........... ... ........,... ............ .. ....... , .......................... , ...,..,.................... ..... ... .... .. .°.. ..................,..o........ ....... ... .........

.2.

.... . ... ................. .... ....................... ......... ........ ............... ... .......... ..".. "'"....... ..... '. ........................ .................. ,,:', ,.' .l.b,"

•~f "T: P3.:" V': .•": 6,:,019(3;-!...;:)ItI•'"j.i!I ~"•' I'J!:.. l:Lt:] i' r.,)l(:l1 .w,3)

,d 81,.l.,fI,:: S.A:'q :.II .d(I :I: ' ci wMi;

60ow-NMEO~ .111idda WMNSI 1UTl

•; : u ! ' .r'.*;1.JJ:I.;t::i ',..) ',IO : I l .i L:K::~..O :l:l I',I(: :I: .3.. '', :r, , i..( iŽ: Lii::lI S ::(2 1 i

.444.A4'5 44 ~p 'U; .. *,; :Irr4.~ :. .r~r.:,~r:~'~f ~ '4 ~~; t.¾ .rAp ~r.g~i~,;~; 4. 3' *:~*:E* x*:': c..:.:~x <. ~ in:



Sample ( 10; t c SUtP:.1r'. Acuiito date N. 2..-MARiR2009 1.03010:1j, 0

H. M.A.j M A. X X .M A. X X.A(.f.. A.. m Sampl Param

: a,• 4'.l: '?.'... 3':,:?,. 4. .::;* : o'?4 •!'?.3.'?4'? '?"?'& 4*' r)'." .:::c :1. a:1,..'.H :' F I:..'.I](i' AxI1.3f. , 1.(t) :nf ?'"?'?'](;, ?[ i 'U " "i&'44?)? ' " ' ')?4?()

I) ?L.,,r I:' t1.,:.'. 'i:n.•: m1 :1.('.',.:'1:;..,, r .,a •,: ,:-I..I:~ : •.: "C 4I ,f•...~'. l ct..-,•:i'cj is :1. r :: :1. a to a' i';:jr][!), [;:).[:?]4 ',30 a 1.:1 .

i~''?" a t• l: 1: :':.:i';...r' I:i:.) m'o a I.. 00h•' :3, ,, 00I..i 00 F ja d 1..:i; i w:? a 0 0 ;;gj.;:

S ample colle c.i. start ,:•tes 0 -/., 8:R..I:,9 1 : ca
X. t-.-l. r '.. i:n:'e- , DI.T . .. end'Jl ...... n 8-MAR 2009 a..'..a a

"k r , c l cia"ta' p ....l e""l".:.•' ;@ ::::1.0 a.1.1. . 2'..,,
Type ..hamI. j I l Mari. Liquid

S'I'2'ampr :1.•'::i.:.. " iN 1:[.)a 3 .0000Sli ape a, :1 I;> a :1.0. O C ,:,)• 0

i'.'\X i.mtec 3'1t~i)bet' I: 4E 4i Acquir datt i. 23-AR-I0 to14W i .~t tt:. :3l 'U8

: tim:. ,to.I..ae a . 000 30 000 Ea1 :.:. :i t'.' t: c 0:' " :.. .. ,.0 -;0.. .,".00.)

Elapi::' se'.;r',e . :( . :.. :j ' :: re. time I :. 1] 0 H O..' ")' a 'Percenta' . '::im e ' , . 05 (i i.

():""• I L ' '',* ... •.,, l:i. I.(.:. ,- WI:i:' I::'I:D..mL. t -?. :i . IE : I"'":i. c::. :,. en.:.: •,: :i. e... a .v a t I:::'e:.:•: =' •.•';e','i a ; r : "

,":. 2 ,.:1.0 .. 5 ,,. [ .,, :i.e. :i.T. ,, *:, .Y1.2.l . :1.6 5,, u. .- JUN... 1.6. 1 0 :.. 0 0 0

,:P P." '91.'' *", 76 32 :• :.! l ,,2 ¶" '' p ..... :.(1:. 16 .
.... 5 3 01 ':1 ,, , 6 3 1. :1. .:I.'7,, :1 .,6 ' :1. :L1 :1.0(.: :1 . 3 ,, 3'i: 'I ' ,... .•,p " '

f;:; •:1 " .!,•, ,, p'3i 1'7• pI. J.•. :l.,, p:•: :': ('wi pp , ,!'" .':¢ j:.1 c:"•'. ... p:> t .f.:y: : C)'
!5 0 :. .6.. 5 915.. 25. ..... p..... • ~ 5):. :1.5•. :.'.,,7;.:3i2!:.0.']2 2'.. , 3..,,.!



ý3I

S M' I (: :1, 0 ..... 1, ' .. . a I: 1.
Ac::qu:I•.is i.t' i on Ti . ::,L '"im r•,.-, ::">:" ... "'>•" 23-MAR-2009) 0 30al .

Post)-NID PeakYI Search RepIt':''

I 'U; EEric~'ii;j :x' • Aru e B::l;,gn ,: I::FL,.M C(hannel Le.::,ft Pw %E:pp' rF i.t Nucli.,,,.i. i. .. ,

0

1 4,I • I•. 8
6 :A 0,fr. 3'" :i

90
32
60

37
49

20
1 '7

27:
15

2, 11 .1 021,.3a!;

:1. 6 .. c 1. :1. 16: . 31 6
1.3 , 6 :1 , . 8

,,"'.53 2.92:1,,59

101210:1, .1 !

:1. I:.. :1. (4
129:1. 4

AMI

1,6 4 2.,","'7 -'0:1, ; 0-; 1 9 , 3, , ao/.z• n

:1.2 9.. , '.,.., ,, .) sr

., 22. '... 3 IK -40



NIu c I de I . I. :. fe 1:: :i. y ;i. ta:l, .l l i A.c.quisiti on date-•:. :O..N: :i. '....

l'.l :: I :i. d >..iNuc lde Ener :y
1 6.I.,,L:8 8:1.

:1. HŽ , e 1:10.67a: MOM

Uncorr: ec'"''•..,:•te:':d Deca C.:o:rr',"...
,Qi/cc uc.,c

2.764 -0 2 i C'.: ; . 76. 4E,. -0." 7'

I-Sigma....I ".E:rr.o.I v1,•
2. 2.%

l::la!ml "*" =:: Kel'+,,in.,.ne



". u "! : r ! : '°u ci 'z "i:,j,!:.i : :,,: ,:1. : l : 'l.2."3 ,. :;: jtJ, ,:. .,:: ,..:.:,. .T. n = UM,,M
SI ": '-1.! [::. ,< 1 "e:"4.".').1:~ := j::' 1,,

T ).!trk .+.:.. J~

3...2.. '"' = ,.A .(wzWm:4(. E3,.J. j..jp

, ... .}"•: " :..1.'" .'.... ..."... ...,.• i1 ." " 1:A .? ;'''il.)?" ". I.!~....l
4 ::,."91 00 [ " '''' :''"'(( '".'.T AG :'[ W'::•I:: "]@1''-'l.IA

S. • .':1. / ..

100. ;.X.I waa.. Sj

,.'....... .. .. •l: .." ... " p.,
40 ,::/3V94,.0•"

am .1.'J.•. 3 n,.\"''•:•¢

goo'k09

t' :~~ po ' Jf: 4 x p ':'< ', ' .;Pr .'L.L .':.4 :: ,:'.. 23 0 3..L 3 (U:: I: )'f1 :.'1. Ivan.v i n. M AI* ,s mn'•.I

'1: ' .sp ! A':':ou ! •q':'n,• .:) :,•.• .. 1 ...
T "a j 4U p U AOn..:.:)::.,~~. a': .",.'u t:[ ..•:n ...:.¢'unu'' ..j•'l•:•

FI: R: OE N' V• '1 '•'•... ... ::(I •I:: 15: ,,II ' .: : '• :. ': ' '::','! i ':•• :,:• :AI: N " aidw,:l .:
X-.'.:'Wl M U M ,-,'1'. '., ':: I: :"-:''I.I :,0 ,Aa.vw. wneiý



R e j e c t e d '., ,' R ',:' :'e p or t '
Sa.mple::. ID t SU.MPHI

I:: ge U
Acq u,:.:,isition d.ate;,,:: u W:MARb-2,0(i9: 4 IMMU: 1,:.

Nucid Ha f-L.R:ai

V,"" J :u10'. 7'4M 65.9:;
P i:;bun,:d....nces

.... ,: ,,X'i : y i::t,v.nd
51.1.00 )9,,46

Found: '-• 1.00,,00t7

P136'" 41H 4 ,W (. r.% : :"'

740.... :1.R
7;7i..76:

1 9:1.8,, 87
I. 'E: ,,,:..

1.439,,1
1.4.53. 60
1...71.. 67

O%- A•undanci es Found

.1..
P; 14

0.,39
0.1.2.

0.,,12

:1.,,63
3.,84

0.,33

0.,,33

731it)

W.AI.. ) .... o
I cm> :1.2 I C. 79

• . , : : .•

I ... 031::.+ . 1, 3:1 ,,
-- •Not v F:'ou.nd ........

• ii :)t.A I""o u c)lt .........
....... I.otic d':' U :o '.s n .......
........ I z.o F: c,.: ewI~d .......

....... i'.ico L F(:.Atou' : I ......

....... No't'; Fou~nd ......

... Not F:'ou.'nd ....

... NtII F:nou.nd---... No !4,:t F::ound "' .....

........I'.i(1 o' :. F'o "ut ... ...

... N"o Fi::uind
........ Not IF:ound ......

....... Not F'ound ......

....... oI. t'): F'ound ......

.i, 'IchL:. i~:,--07 3('.::'.v'i. "

.[.j...... I.o ; j::ucitrd .......

........ Not F'ou~nd ......
....... Not' F'ound ......

....... N o t'• F:oundl ........

2.376E-07 232.8............. ..... ..F'..(

--- Not F:'ou.tndc

Si.ic4 V; I:..0 :::. c) .. . ....-. I..i... 1: F:' d N.ot.....
........ I; :o ' Foun' d .
---.... Not Fou~nd ......

N......I.ot F:ou~nd ......

Rej. ctj - d b1
eca y

Abun:• L'".

A :,u n.,RU"1.03 9::. 3•,,

% Al::und

I:'M'".
8

41. 30.)

0.,:?. 3 497,, 9$.
. 8:1.1. ,.2,3

I,..".iilcŽe•. [I t. F ncoll ::

414.. ,7
•4 2.T'i: ,78

50:1.26
.59 .. 3'59i.9,, T'4

6:1..1 26

725.709:5. 5 ,33
1.0:1.3,81

:1.2,, 56
:1.,£,. 66

!3,, 325:'

;I.E. 5.4
5,48

89. 00

2.3 0 ,8C:

2)4. ¼9 1."

1. .74

5. 07

3.21.

5.94

47,, :. :1

:1..5.80
48,, 48

Ai biu.,

I 2:1. 4 ,19. 901M
'768 ,:6"... :•-.,

934-0 ..•6

:1:1.29,, ..
:i. 238 ,,:1. :1.
:1..37 7., 67
:1. 764 ,, 49

nv'danc.:'e., F:o::un'd =:

:1. ,001E!'•35 308 ,28 D]ecay
.. I..... to!; I:: o L '. :: ........

... .lot: Ftoucnd .
---.... Notl. F:ound ......
........ N.o t F'ound .......

- [-. Not F'un:: .....
... Not F:'ou.nd

('.il::,,, I...:i.m i 't : ::f . 4,. , )% .. AI:,u



paqeposse Alenl4e4uslT.J

.1 . 0... .. " i' tE '" rI : :w: "laol.l I .'
"I T " S ]i! ('T;'

t"o...'..

09

06.
U" "920.

90 T
C)0T

0i
(3

Ii •.•I:: " Ma

• , .s

'! ""1 .o(Ii a,.:)u :q P:"':'3 '!C :J. ': 4L1.u .t'-, I:) '!: u4[1



d.1. .,:) 'Lj ., :.•:':;i. *3.:3:. ':"i...i. [•.

O.:US 0:04 .: i. I ;:'..'.' :T t.jH

:1.,3 ..js (:).. 4 *3 *.J. I.•04 "½ IW'H

1:...C,).Lj5. (.•:),:.T C).f... 1!: jI.....J. I[••
::.,,t:LC . '5 C"2.:). *3. F .':"l...J r: mHI

C.s.j. s c:'m (-• v. *3.i. *,*l.T'" .. .,:•I•"

... .. :). r.i.•s o(3 :)q. ;- .j. 1.3: .....i..v:.'i
:., .l.i c:,,:c1.*3;*i. i.:.*,: j .j. " ..1... i '.'

dt ?):,( i.i. : J !&.' fy,) : i " F(

90B; (3(31. .:' j. .

•4" .0.o q .";; (::r:)( '.1. :.l. "F "l''-. i: •'."i"

.. .. 0 0 4 I :: j.: I, a':' .'
WO:.W .0.(. 04 IM .".... .3...

.(:..)....:!i/'I : !T•,• ' I

(h, i...E .'z.' ::ic •, v . z: ?' .

t:..J.C) :L(V.• (.:)<:':g. *x.:j.'.B T :1.:•:

W .OS..:l', 004 D"/.

W O W .':..:il.).?•:! 004 '1-A
: 60..:)•I• 3 ' vo:.T :'>.. c "l''J [ :I.
WOWS 0.0... BAl '.% I-." A ""I
W O .S 004...:: ,., ...(:]" 1
40:O.N)'"004 04T,÷ I-A.T." H

W O S, 0. 04 ...',I'-1:'1 'e '1
'Li?...:••: 0- M )'T:) :"l

: 9..: 0tl!! ,:c):. ,::).I 1 ").,..[W T 'l
W OWS 0::... Ti J T ' I. "1 •W '

9,0,:-..a! ";'p.o;'L';"';P
WOWS":i1'.,'.};7 004 T.7

4Al...,: 48m 004,:."} ,::.. I':",..J 1WV.H

W O W':>l•! 0,04:: ,S;:,.A.T"....''-"T H
e wa' .os" : s1. .uii .";.' 7:
40[) -MR90M ;: /,; ";;

: D-- O•:) I!: :):):i e ..':"T" :.l••~
90-3.!6" GWl' ENl:.!,[D ",,:.

'9 "0 T IT

0: '. "0381;

BE "'9:5
•:"•; " 1: •. .: 1

"' () "E ' '
81CF "9.1:

OI? " 'I' ¶:'4.;

6ii 6 A. '"

6k "201

V9if' ",@:...,,

(.2 "1 ):x" / F: :

FtC9 "'4?£'b

.•' :;t 'I .:"' y "1

0.i " , -I:

'7)(?)"E;CT• I:

9z.? "O.";TI£"

!!'!'; "0 2T:,'J1'' '1

"0

,, .7• "(I

(-

tit0

"99I -i (.3

0 T

''11

11

"f/li:

"..)

.0

"i..'.3

"(a) "
"C).?,

" (;..c

"U T
"1:'K

p [.")"I

EWA

so-Hr,....,

'l: •'0 ..".. :1'.

II:.l(.9)t"'. ..

I .c••:?†I ..,I•:.

Ž.i: .s....'?:!I 1

I9"1; .1
* ;' 24?~'';'.):

* ...<:..., ,.. n,:).

6G' 3.:';::I•'/
W OO!'':::!;

9 I T -.AI.Z

(00/:7'0::n )
1-'. i(}I.

(AM.A 4).) .tt.ut.l'i ' ).i.::j 4
t {]~

IJJ Y4IAI 1: '..'. 's: Isi

., ,.... )..,.¢.:m :, "'." : 3, , :" ¢ ":, ~ x:,:, .'.:',: 0 ." ':' .:. (;'.);.:: "'" : ; ..,;' : 7 .':,i,:c. 4(.":, :d. h(. ii. 3 3*):. i i(:'* 'c 3* 3 * t s:'*' 3 i' 3"": c .-5 ,

" .F (h i ( a r f /( / ( a • .,~. .4 i .:.I I ., P. : ) ", I * 3(, ) ..i .' ,'~( .*)3 , "1] , \ :C ( . N, da yI ( :1 1 * a m a d' .: .I , S. B C : ' : s '(3 † 1.)}.( I..( :cl..n .:c ...J cc cc ."cticc. 3* .cc: cc <.al'.l .cc: 3*• : *':.1. cc .u:=....:. cn c oc..( ; cl: l."i."• : .. : l 3* sr (s ).t 3*f. .cc• .c(..c 3. c(.)}': f. 3 '..(..* l *)4..* 4:.:: 4;.:l'. " 3c(.3i*.)P'.)..c ( "l: •i(5 'if. •iV..:l f... i *.) .,rl.•l.).. "i. , ' .3.;l. Ac sv •l•.l. : .'s 3 .. c c.c(.• c..c: -:i:.



Minimum De•:b•ct(: :. ab l :e: :::t:5.V:5. I;t'y Repo:::' W(c:'rt
Sm Ple I:. ) :s : .?:; MI ::j{.5::I. Acquisiti on date sL '. :,' 30 .

M D /Ac
Sul.rI

i n e:gy
( .:ev;,I'1u t :: :. ,':1 ..,

Y'"'93

Z R'..I) ... ;

NB.F :.'.,.9

MC)-99
'T'C'" 9" C 5M

TC"" :1.

tRU,, :1.0,3

F:UH-10o3

rC, I. 1.-

XliC- ,.., L:.O

..H-. 101.5

:,B ,.. :12. ".,

S :. B -
TE- 1 251Yr.
'1"lI R7., 1. 2"

XE12

XE12. :1, 2BTlA-' 1:1. 2

1-. .. 13:1

( E -:13 * 2

I1 ., :1, 1.313

O S;.. 1.34
1: ... :.3 let
"rE:,,,! 34,

)... E ., 1.3 ',.'. ,l*,

01.

45.

:5. 2

17.

20.

012,

46.

0.

01,

(I,,

, P.

234..

5%2

2"7.
04.

0,,5.-

(1, -t
1,'..6,

'0.

46c,,

0 ,.
46.

.: 1A'. ,,

(0,,

' ,

25.
U,

C ..,

S'l... H 2

,' 6 a.,':,

8235.,6
7;'56 ,, '*2.

657" .90
74,3., 36,
?39. 58c.

306,,81

4?. 9"? ,, 0

357,, 9"9

621:. W, 8
88.0,3

37./,, Q-5

58. T.8 , 5
T.63.9.3
602. "' 7:,

,.427'., S9

: ~57. 60
20 ,2 84

459.60
695.,88
:1.96., 56
536 ,.9

41. ;.,.'..;•,8

S,64.48

i 49.72

• . ,• " ( ,..),

S16 , ,3.

.6.6

I.1., '.. ,

276. , 1

529. 8',"

:6045 ,"70

884.,09

2f68., 241
:1.260.,4:1,
249.79

5..26, 56

H :. i... :i. :oo ort;
Hal." .f-.L.. i.fIe t1'.oo sl"o,:: .-t

9 ,, . ' 7 IiV .,,.

1.,..3131 8
I1'. :1."".. I... :i. "",'.;, ".; ,:::,o s c:, 1' 'U

1. P.)2W1E:..06

:1. 967 0E '7
I..a lf-L.,, if le too .sh,•o&-t.:

I..vx 1. f.,....5 :i t,::C: . '..: ,.5h o
8.65,, '7,4E109:'...74E 79'

I..l a f: f.;... : t. '(he 't:io,)) ,ho'Ci
.4. 0.452E70;•I"',.'';"

Tal-'1' L r....i. e 'too ,sh o'r-.-:.:

6,, 8061:.1E"08
3,4 :1. 5 9 l-liii '.. 3',3:. , '5 :1. : "

1..1:1.5941E"(-08

1 &,3:.s354ii:....rq.

:1.13.,-0

; 4 ,,49601E-..08
8.,68'751E-"09

3. 7 7 88"7E1-:'"'06
Hal••:1 f-L" ., i.f{e tows," ,i.h or"t.'

".-?.,, .5:: ; ; •i Ž s!:: : C:X?,Ii".0 ..:
",:5,

:1. ,, 3369E7Pi-,'08
Iaf :., 1:,i. 'e too s• rt oi: t

Ia?.J S-P,,

84,, (,"2E5 5'",0"7
6.4-'040E-0ll6.{y

Hal .1f-Lif too shiort

:l. ,, U3:1. 9';2:"':.0
rI.l??. fS..... :i. 'F:e .too:.)( ,h : :<."5..

3.8"729E-07'...07
> 5., 247..'EliO',,,0"

H a lf. :. "-....L i.f e '1:.:o o , !. 1"-c' l.'.
2':.,,6624.E-08.•L
4.,,0521E:-: 1:.08
3.; ,6046E-,1:''07
4 ,,.76W41E..0'7

Ha.': .1 lf-L... i.fe too s.d•(hort

4*)l . 191 Ei -O • ,7i* .* .

H"1al .f-"L.if'le -I.too .sh1o'wt1.:
Half-••'L flif t1(..,':oo sh"•ort"

Hl f-L1 "'.I. if le t1.oo ,.'ho ,::, -;'
Ha.la1f-.L.,ife 't:oo .showt,:,'t
HafI.; I 1-L1. i.fl;e t~oo sl",o',".'t'



v o. t.,1~ c:J'"'v.: X' .. : "' ''* .l. ' (' I

tu. CS .ji )C~* ) F ..

Z( ""! I'.;•:' '" "/

• ' v) **:Id¶ I"

1{o ::J"':1l'J :,i,' .: ? ' 1' a

:') 'i j'] " .l: 5' ''.., : .

MOW'% 0102S/.

• ...,.

1g. pj-...'q:g ;',, " '

W')(O"::1.). ,:.. 00 4 a I. AT,

£,~l '(. c:"':il. 4:',j'1I. ('," ",-'.,

I (,...) I (.4 c: C).'. o .. ',:'' '"l .-j. '1r' [.: ..:l:

• ¶.t.... .".:.I.,.; /. , I lVq '
tjJ: : ..(') !. (.:)C)V;I. , 32 ! ' "''.(...j

:. ' a,....' "..., .

44.C •fl4!. '''sC'l!4 '1:4•;' ."'1 I I :'L

:'j.J..c:':. '(..i4' C.C)V: :'. ': .3'., !: I'"l...." 'II;'..

4 c:' )t...•. : 1:q .,)C::]:• .a::.'j.]"l..l. 'I. j j '' I

":1:..' Oaq' O.IA!TI: (;4 •:,.. ! '1": MJ 'H;

:./.a wo w.! o :1 '..,;' "l....' ' l.l

LO,"G M ýi)' :il9ýI ~i), .:

.... r.' 'a I,

E: "WAT,

a..) "' •'t

""5(6 "p:'t' c""'
e 6
'1:I: ".. .Y

,'E'9 ....EB..

"6 9
6'': '1: "6..'.. ..

C~I"i: r:i£,

"1: :'C "1!';t;,:

32'z '1: 2•'i:'r.

a• m• .)

,,3 ""3 ' Iiv a'..).;.

( "1: ":(.7,'
"'I?, "1a !,9'; 1

.': .. :. ..

za. so'1: '

.91,•I:

'I:;¢ .t:' .l'./

42 W 1:

a ,"l -so',':;

v v, M; .. :.,•,::

'.1 .' "r .,'
E I:

9, "M *I:
6v1;.' "" ...

M TVI... 1
'..)0 ,, ,T T T..
... ,.9 19.,:

May,)...
,', I .I. : i: j .•.:

".0

"ET
"(.!I

"Ev

".11

"I t'

"t.', ,

".'., '1

""1:t;
"!a',-

at?.'.'.

'a)" T

,, j .t

'a, p.i•.

" 3 • i ,

"iC)

a't ]) 3

"I]f

"(.?)"1

WA"S"

q ,r m .,= .'.o :,"

* '!:.' ;: -!." I'1 .

.7,a 7!.')... ,::: ( I

to,''37:•..'1.1.1x

¶95' '.i.' " ;: I
"*': " .- ',i' .: ::

•VT!2 I

'T "'C*.:)"'

(5) t"2 "'C *..1""3: .

* " '3(2 '1: ...i1':

'C• '1:;"Ui .~

"19 .'"
'SW -"1' "' S

9E'£'. 1: Q"F:i
9ET. .,.,

O(/T on)
t:(J I.kl

tun,,j,
I:: u.. I0 ::1 : ..

a.:•I: '! '11 .:n I"-Il

0s2': 't'Ii,.:, t .i 0."."1 ... ... UI'' : v .': : I.," I: .'v ': L': :::''m 'i:.. .....' " .' .. .. "." ," ,..,.I ':. :., '::. : :: '. '1:': .. ' :13 f .' ::U ' :' i .S ':::(C I m '" 'C : ''i"!:n .

UIMEV 6002lMUW-2 C41 F''T".A'E1t,'.) ...a4;J •':'::0H43'Cludn W' al:r 4411 u w1



FERMI 1: NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number
' I *'

n

Task- Performed By Date

1. Representative sample collected.

Date/Time / i /_,____

Container Number •/1/X •A 1'

Storage Location '

2. Sample secured against tampering.

Fermiý/ (signature)

Employee ID Number

Fe 1 (0ignature)

EmploSyee ID Number

q.

3. Tritium LLD < = 2 E-6 uCi/mi
Actual tritium LLD = (' I • - uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

Chemistrysignature)

Employee ID Number

17.-16-6

4. Gamma spectroscopy count completed on
system suitable for MRP18 evaluations.

RP (signature)

Employee ID Number

Radiological Engineerin
(signature)

Employee ID Number

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

/_,ý -,R2<Y-7-

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number

Task Performed By Date

6. Fluid approved for release.

Remarks:

Radiological Engineering
(signature) I

Employee ID Numbe'r

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 . Sample Location EF-1 Sump #11
2 Date Sampled 12/03/2009
3. Time Sampled 14:40
4. Sample Volume, (ml) 4 ml

'Instrument Count Data

I . Date Sample Counted 12/09/2009
2. Time Sample Counted 06:03
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.1 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2747.5 cpm
Net Spike Count Rate (cpm) 2740.4 cpm
H3 Spike Activity (dpm on count date) 7101.9 dpm
Counter Efficiency 0.3859 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.6 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.5 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpiqm Detectable Activity (uC!/ml) = 3.3 x (Bkg mln.) + (Smp! mln.) 1.15E-06 uCi/mI
Efficiency x 2.22E6 dpmiuCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 uCl/mf x Sample Volume

Technician. a Date tz-_-(O-09,

Form 76.000.39 Att I P1/1 DTC: TGCHEM File: 1319.02
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FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number A) / 4--

Task ,Performed By Date

1. Representative sample collected.

Date/Time _1//0 J /

Container Number :5[1( M # I

Storage Location

2. Sample secured against tampering.

3. Tritium LLD < =2 E-6 uCi/ml
Actual tritium LLD = . uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MIRP 18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to.
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Fe 1signature)

Employee ID Number

Fep l (signature)

Employee ID Number

Che shy (si 'aire)

Employee ID Number

4&ýo

signature)

Employee ID Number

.Radjolojifdal Engineering
(signature)

Employee'ID Number

Fermi I Manual, Appendix B, Non-Oil Release ChecklistLiquid Scintillation Count, Form 3 1, P 1/2 Rev. 94 062507



FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Numb er_ __ _

Task Performed By Date

6. Fluid. approved for release.
Radiological Engineering
(signature)

EmplOyee -D Number

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 Sample Location Sump #1
2. Date Sampled 05/10/2010
3. Time Sampled 15:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

I . Date Sample Counted 05/17/2010
2. Time Sample Counted 15:28
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.9 cpm

4. Efficiency Inf.: (Daily-Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2703.1 cpm
Net Spike Count Rate (cpm) 2695.2 cpm
H3 Spike Activity (dpm on count date) 6929.6 dpm
Counter Efficiency 0.3889 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.4 cpm
Sample Co.unt Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)
Minirprlm Detectable Activity (uCil/ml) = 3.3 x (Bkg min.) + (Smpl mln.) = 1.20E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficlency x 2.22E6 uCl/ml x Sample Volume

Technician - Date .'5"1 '-11 r

Form 76.000,39 Att 1 PI/1 DTC: TGCHEM File: 1319.02
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FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number I/7/

Task Performed By Date

1. Representative sample collected.

Date/Time ?•/7 / ]L'i

Container Number•,ŽTh4W

Storage Location t

2. Sample secured against tampering.

Fer 1 (signature)

Employee ID Number

1 (signature)

~%49Z

Z2~Zi4/)6~

Employee ID Number

3. Tritium LLD < = 2 E-6 uCi/ml,
Actual tritium LLD = 4X q"•,- 4 UCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

Chemistry (si~gn ji)

Employee ID Number

Y ?-- (// / 11o

4. Gamma spectroscopy count completed on
system suitable for MRP18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material, (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

R-P (signajrfre)' (

Emxploye'e Ib Number

//

kadlioogical ng3,nee ing
(sionature) lDNme

Employee ID Number

-. 1-?--//
/

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI I NON-OIL RELEASE CITECKL!ST
LIQUID SCINTILLATION COUNT

Log Number

Task

6. Fluid approved for release.

Performed By

Radiolg icral Engin-ing
(sighature)

Date

- Employee ID Number

Remarks:

1*
.4

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Licauid Scintillation Count. Form 31. P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

I . Sample Location EFI SUMP I
2. Date Sampled 12/07/2010
3.. Time Sampled 10:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/10/2010
2. Time Sample Counted 19:30
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.3 cpm

4 . Efficiency Inf.:. (Daily Spike Source ID # 111)
G.Oross Spike Count Rate (cpm) 2435.0 cpm
Net Spike Count Rate (cpm) 2425.7 cpm
H3 Spike Activity (dpm on count date) 6711.4 dpm
Counter Efficiency 0.3614 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.6 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Mlnlpqnm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.40E-06 uCI/ml

Efficiency x 2.22E6 dpm/ucl x Sample Volume

Sample Activity

Sample Activity (uCI/ml) Sample Net cpm MDA

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ,_Date_ _

Reviewed By: Date / /
S " --/

Form 76.000.39 Att I PI/I DTC: TGCHEM File: 1319.02
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FERh4I 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number .. ,/-L- /

Task Perforined By

r
Date

1. Representative sample collected.

Date/Time 5 fi / ____

Container Number 5' - q / /

Storage Location •-' .

2, Sample secured against tampering.

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD= Id jq d- uCi/mil

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for IvRP 18 evaluations.

Feign. I (sfdfature)

Employee ID Number

Feri 1 -(sigdrazr)

Employee ID Number

Ch minis try (sig atura)

Employee iD Number

A U o,-t / L
ffi~ployeellD Number

</J/
RmdiologycaIDl inmering
(signature)

Employee ID Number

<aq,/

;..)q(/'

5: I f_1

5. Gamma spectroscopy report sbows no
identified peaks above critical level due to'
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

27

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number cJ f :; -

Task

6. Fluid approved for release.

Performed By

- /7

Date

.Q64 7

Employee ID Number

Rernarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Re\,, 94 062507



Tritium Activity Calculation

Sample Information

I Sample Location EFI-L-110034
2 Date Sampled 05/19/2011
3 Time Sampled 09:40
4 Sample Volume, (ml) 4 ml

Instrument Count Data

I . Date Sample Counted 05/19/2011
2. Time Sample Counted 15:40
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.1 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2361.7 cpm
Net Spike Count Rate (cpm) 2355.6 cpm
H3 Spike Activity (dpm on count date) 6547.6 dpm
Counter Efficiency 0.3598 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.8 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.71 cpm

6 . Critical Level:-.
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimum Detectable Activity (uCl/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.14E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 uCl/ml x Sample Volume

Technician Date

R e v i e w e d B y : ,, , , -- _ _ _ _-_ _ _ __._ __- -_- -_-_D a t e /

I Form 76.000.39 Att I PI/I DTC: TGCHEM File: 1319.02
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FERMvII I NON-OIL RELEASE CH-ECICLIST
LIQUID SCnITILLATION COUNT

Log Number __,____________"_'-

Task Performed. By

r
Date

1. Representative sample collected,

Date/Time O'X " / ",_ '_

Container.Number . -/.

Storag'e Location . it .

2. Sample secured against tampering.

Ferrmp e1 (siDNmbre)

Employee ID1 Number

* Fer~gn~~'

,'~? c/e~/6

*K~9/ /
4'
11

i

3. Tritium LLD < = 2 E-6 uCi/rnl
Actual tritium LLD= .D " uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for Mlv 18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Employee ID Number

Chemistry (signature)

Employee ID Number

RP (signature)

Employee. ID Number

Radiological Engineering
(signature)

I .•(5-6 3,

Employee ID Number

i

I /-z'(--u~

/ 429~i/

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 9,4 062507



FER•4I I NON-OIL RELEASE CHECKLIST

LIQ[ITD SCINTILLATION COUNT

Log Number &,1 -L -.]/9 t) ,

Task Performed B'y Date

6. Fluid approved for release.
A
'.-~

&, ,~.,

Radiological Enginekring
(signature)

i2.-"/-

Employee ID Number

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritiu m Activity Calculation

Sample Information

I Sample Location EFI-L-1 10057
2 Date Sampled 11/23/2011
3. Time Sampled 08:25
4. Sample Volume, (ml) 4 ml

Instrument Count Data

I . Date Sample Counted 11/24/2011
2. Time Sample Counted 02:30
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.4 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2532.1 cpm
Net Spike Count Rate (cpm) 2525.7 cpm
H3 Spike Activity (dpm on count date) 6359.1 dpm
Counter Efficiency 0.3972 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.9 cpm
Sample Count Time (min,) 10.0 min.
Net Sample Count Rate (cpm) 1.5 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minlipnm Detectable Activity (uCl/ml) 3.3 x (Bk1 min.) . + (Smpl min.) 1.06E-06 uCI/mI
Efficlency x 2.22E6 dpmluCI x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 ucl/ml x Sample Volume

Technician " Date J/!,L.-

Reviewed By: _-___ _-__- _ _ __ Date I1 2-//

Form 76.00b.39 Att 1 PI/I , DTC: TGCHEM File: 1319.02
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FERMI 1 NON-O IL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number
/

Task .... Performed By Date

1. Representative sample collected.

Date/Time / ,/ (

Container Number (1Y/7 L -'4

Storage Location ,'- /

2. Sample secured against tampering.

Fenhn I (signatlre)/

Employee ID Number

Fernm I (signature) V /

Employee i0 Number

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD = ( -7-- " -C-uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Reimfarks.)

4. Gamma spectroscopy count completed on
system suitable for MRIJ 18 evaluations.

flL\/ VA-A-)
Chemistry (signature)

Employee ID Number

RP * au-re)

Employee ID Number

QL* aS~

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on ganmma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Radiological Engineering
(signature)

Employee ID Number

)- ~?-cy~

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI.1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number /

Task Performed By Date

K, -6. Fluid approved for release.
.,Radiological Engineering

(signature),/

Employee/ID Number

Remarks:

Fermi 1 Manual, Appendix 13, Non-Oil Release Checklist Liquid Scintillation Count, Fonn 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 . Sample Location Sump #3
2. Date Sampled 04/29/2008
3. Time Sampled 14:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date.Sample Counted 05/01/2008
2. Time Sample Counted 15:38
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.1 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3031.8 'cpm
Net Spike Count Rate (cpm) 3023.7 cpm
H3 Spike Activity (dpm on count date) 7776.1 dpm
Counter Efficiency 0.3888 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm.) 8.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cprn) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 ,cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg rpm)

MlnlItjqm Detectable Activity (uCI/ml) = 3.3 x (Bkg mrn.) + (Smpl mrn.) 1.22E-06 uCi/mil
Efficiency x 2.22E6 dpuduCI x Sample Volume

Sample Activity

Sample Activity (uCi/rnl) = Sample Net cpm MDA

Efficiency x 2.22E6 uCVml x Sample Volume

Technician.~ Y ~/ 9~ Date j2

Form 7.0003 Alt P1/i TC: TCHEM ie 390

Form 76.000.39 Alt 1 P1/1 DTC: TGCHIEM File: 1319.02
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FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number //A

Task Performed By Date

1. Representative sample collected.

Date/Time skd / 6 .

Container Number :•1k r.v-p 3

Storage Location re$O I --lE?

2. Sample secured against tampering.

QZVý ___:F q6u 1'(signature)

3E 30 u-
Employee ID Number

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD= <J 1. 1-'t4, uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP 18 evaluations.

p"rrni I (signature)

Employee ID Number

Chemistry (signature)

Employee ID Number

Ris Rnure)

Emp!oyee ID Number

Ra-diological gnci(
(signature)

Employee ID Number

ZIZZI'7

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive'material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

~T /'~-o?

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94.062507



FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

LogNumber nbeA

Task

6. Fluid approved for release.

Performed By Date

Em yee ID Number

Remarks:

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid.Scintillation Count, Formn3 1, P 2/2 Rev. 94,062507



Tritium Activity Calculation

Sample Information

1 . Sample Location Sump #3
2 Date Sampled 03/18/2009
3 Time Sampled 15:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 03/20/2009
2. Time Sample Counted 14:00
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.8 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2972.5 cpm
Net Spike Count Rate (cpm) 2964.7 cpm
1-13 Spike Activity (dpm on count date) 7397.6 dpm
Counter Efficiency 0.4008 cpml/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.3 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Mlnlrpul Detectable Activity (uCI/ml) 3.3 x (Bkg min.) + (Smpl min.) = 1.16E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician _ _ _ _ _ _ ___Date

Form 76-000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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FERMI 1 NON-OIL RELEASE CHECKLIST
/" LIQUID SCINTILLATION COUNT

Log Number ____ ___

Task Performed By .Date

1. Representative sample collected.

Datef/ime . /C2 C / / // '5

Container Number " t" *"-

Storage Location 5F /

2. Sample secured against tampering.

Eeeal 1(sigDtNmbur.)

Employee ID Number.

Feriiii 1 (silna'ture)

?o It,//
Employee ID Number

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD = 1 L C i/n

No tritiurn activity detected. (If tritium acti
detected do not sign, and explain in Remarl

4. Gannma spectroscopy count completed c
system suitable for MRP1I 8 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material' (Note disposi
of unidentified peaks on gamma spectrosco]
report:
If licensed material dete'cted, do not signt,
and explain in Remarks.)

ivity Chemistry (signature)
-s.)

Employee ID Number

Rsignature)

Employee ID Number

ition
py .iadiological Enginee ng

(signature)

Employee ID Number

oI I

/ 27
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FERMI I'NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number

Task Date

.. 4 4:

- - ~ .1 -

'I.. t I

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507
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Tritium Activity Calculation

Sample Information.

I . Sample Location EF1 Sump#3
2 Date Sampled .12/22/2009
3 Time Sampled 11:15
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/22/2009
2 Time Sample Counted 14:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID #I 111)
Gross Spike Count Rate (cpm) 2725.1 cpm
Net Spike Count Rate (cpm) 2718.9 cpm
H3 Spike Activity (dpm on count date) 7087.7 dpm
Counter Efficiency 0.3836 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) - 7.9 'cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.7 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimqn Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.08E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCI x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCl/ml x Sample Volume

Technician A- (J Date "_______-

Form 76.000.39 Att 1 PI/1 DTC: TGCHEM File:. 1319.02
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FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number 12_• d

Task Performed By Date

1. Representative sample collected.

Date/Time L7/)2 VS)•
Container Number _k_ O:_ .. _

Storage Location •"LL I

2. Sample secured against tampering.

Fe~l I (signature)

¥d

Employee ID Number

.111 (signature)

Employee ID Number

/d7f

3. Tritium LLD < 2 E-6 uCi/mI
Actual tritium.LLD= -"-V 0.#C-4 uCi/mi

No tritium activity detected. (If tr.itium activity
detected do not sign, and explain in Remarks.)

4. Garmma spectroscopy count completed on
system suitable for MRP18 evaluations.

/ _ // /,C

Employee ID Number

RP (signa toe)

7-')-'>3,
Employee _ Number

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

~/5'
(signature)

E -I/5/
Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev.,94 062507



FERMI 1 NON-OIL RELEASE CHECKLIST

LIQUIDu -SCINTILLATION COUNT

Log Number _______

Task

6. Fluid approved for release.

Perfor'ied, By

Radiological Enoeering
(signlature)

Employee ID Number

Date

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1. Sampie Location EFI SUMP 3
2. Date Sampled 12/07/2010
3 Time Sampled 10:55
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/10/2010
2 Time Sample Counted 19:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cprn) 9.3 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2435.0 cpm
Net Spike Count Rate (cpm) 2425.7 cpm
H3 Spike Activity (dpm on count date) 6711.4 dpm
Counter Efficiency 0.3614 cpm/dpm

5 . Sample Info:_-:
Sample Gross Count Rate (cpm) 7.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(k•6 cpm) (Bkg cpm)

Minlinqmm Detectable Activity (uCi/ml) 3.3 x (Bkg m.). + (Smpl min.) = 1 1.40E-06 uCI/ml
Efficiency x 2.22E6 dpm/uCI x Sample Volume

Sample Activity

Sample Activity (uCI/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCVrnl x Sample Volume

Technician . Date 2- / _

Reviewed By: Date 1 ?/"7'D
/ i 4 /L1/ /o

Form76.000.39 Attl PI/I DTC: TGCHEM File: 1319.02
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FERMI 1 NON-OIL RELEASE CHECILIST
LIQUID SCINTILLATION COUNT

Log Number c/;-,..-&"/

Task :Performed By Date

1. Representative sample collected.

Date/Time . /3// . ,______

Container Number, ;' -9

Storage Location - ..- .

2, Sample secured against tampering.

3. Tritium LLD < = 2 E-6 uCi/.fi
ActualtritiumLLD= = .- , uCi/il

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MIRPI 8 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
andexplain in Remarks.)

Fermii (sign ire)

Employee ID Number

Ferr l(sfgnAvfre)

Employee ID Number

5*fl- ) -- ,/

~7.-i~- N

Employee 1ID Number

cŽ) i/am+-
RP ( 3)iNumer

Employee ID Number

,ILI

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERIMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number (- ',. . /('y:".' :

Task Performedlyil (-".

6. Fluid approved for release. IL.' '/--<2/•'-
Radiological En'inring

• :;(signature) -

Employee ID Number

Remarks:

Date

:.7

Fermi 1 Manual, Appendix B, Non-Oil Release Checldist Liquid Scintillation Count, Form 311 P" 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 s Sample Location EF1-L-1 10030
2. Date Sampled 05/13/2011
3. Time Sampled 16:35
4 . Sample Volume, (ml) 4 rnl

Instrument Count Data

1 , Date Sample Counted 05/15/2011
2 Time Sample Counted 18:55
3. Background Inf.:

Minutes Counted 10 mill.
Background Count Rate (cpm) 6,7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2397.9 cpm
Net Spike Count Rate (cpm) 2391.2 cpm
H3 Spike Activity (dpm on count date) .6551,6 dpm
-Counter Efficiency 0.3650 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.5; - cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.8 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minillnqnm Detectable Activity (uCl/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.18E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 uCl/ml x Sample Volume

Techinician Date -lr.,.I

Reviewed By: Date _____"__-__/

Form 76.000.39 Att I Pill DTC: TGCHEM File: 1319.02
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FERMI i NON-OIL RELEASE CI-IECKILIST
LIQUID SCINTILLATION COUNT

Log Number /•.,,-&'- .-]/'2S

Task Performed By

r.
Date

(. 1. Representative sample collected.

Date/Time /-../0 _"/ / ,'&

ContaineT Number

Storage Location..e

2. Sample secured against tampering.

Fermi I (signa re)

Employee ID Number

Fermi I(sign' re)

a,/ V0m/
Employee hD Number

/299Ž71Z

3. Tritium LLD < = 2 E-6 uCi/mI
ActualtritiumnLLD= b2 .( t( r ' uCi/mil

No tritium activity detected. (If tritium activity
detected do not sign, mid explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for vWRPJ18 evaluations.

Chemistry (signature)

Employee ID Number

RP Csignature) U tl

Employee. ID Number

I( - ti- IQ

5. 'Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Radiological Engineering

(signature)

Employee ID Number

t 2-- /- I/

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI I NOIN-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number __, _ __ __.--_ __

Task Performed B1' Date

6. Fluid approved for release.

'<S

Radiological Enginetring
(signature)

Employee ID Number

Remarks:

4.

Fermi 1 -Manual, Appendix B, Non-Oil Release Checldist Liquid Scintillation Count, Fonn 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 . Sample Location EF1-L-1 10058
2. Date Sampled 11/23/2011
3. Time Sampled 08:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/23/2011
2. Time Sample Counted 23:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2547.3 cpm
Net Spike Count Rate (cpm) 2538.8 cpm
H3 Spike Activity (dpm on count date) 0360.1 dpm
Counter Efficiency 0.3992 cpm/dpm

5 . Sample Info:

Sampl6 Gross Count Rate (cpm) 8.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

6 . Critical Level:
Critical Level Count Rate (cpm). 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Mlnhrnim Detectable Activity (uCl/ml) 3.3 x (1kg min.) q (Smpl mrin.) 1.21 E-06 uCi/ml
Efficiency x 2.22E6 d)pm/uCI x Sample Volume

Sample Activity

Sample Activity (uCI/ml) = sample Net cpm MDA
Efficiency x 2.22E6 uCI/ml x Sample Volume

Technician .. _,__Date -(-

Reviewed Byv --- Date / (- 2• C/"-(

Form 76.000.39 Alt 1 PI/I DTC: TGCHEM File: 1319.02
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FERMI I NON-OIL RELEASE CHEICKLIST
LIQUID SCINTILLATION COUNT

Log' Number /,. f

Task Performed By Date

1. Representative sample collected.

Date/Time o / '. (W' O / ?i-
Container Number 4
Storage Location 1 /

2. Sample secured against tampering.

Fermi I (signat&l't)
ý-') ý' (", .t'

Emlployee ID Number

Fermi I (signature)
L )C 6-

Employee ID Number

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD= I , ? kE (qACi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP 18 evaluations.

62/A/ ftV"xu L.'-,(
Chemistry (signature)

43 - L, L t

Zý'2' 7- /0V

Employee ID Number

RýPpigna~ture)

m5 3 Nme
Employee ID3 Number

(P

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Radio'bgic I Engineering
(signature)

Ep1"5 /
Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI I NON-OIL RELEASE CHECKLIST
U/• LIQUID SCINTILLATION COUNT

Log Number IL'/
Task Performed By Date

6. Fluid approved for release.
Radiological Engineering
(signature)

/1JW

Employee ID Number

Remarks:

Fermi I Manual, Appendix D, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 . Sample Location Sump #4
2. Date Sampled 04/29/2008
3. Time Sampled 10:35
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 05/02/2008
2. Time Sample Counted 08:06
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.4 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3030.2 cpm
Net Spike Count Rate (cpm) 3020.8 cpm
H3 Spike Activity (dpm on count date) 7774.9 dpm
Counter Efficiency 0.3885 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(Bkg opm) (Bkg opm)
Minirtlnm Detectable Activity (uCVml) = 3.3 x (Bkg mn.) + (Smpl mmn.) 1.31 E-06 uCi/mI

Efflolency x 2.22E6 dpmtuCI x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 uC~Iml x Sample Volume

Technician ('•- \ " .. '"-."A Date ,/51

Form 76.000.39 Att 1 P1/1 DTC:TGCHEM File: 1319.02
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Sample ID a EF-I SUMP#4
Page H :

Acquisition at 4 -j'UN- 008 :1.3 03.3 n1V

*3~~~~~~~~~~~~~~~~~~~~~~~~~ *: * :* * * 0 0C I3'* cI CI CI* I C*I CI *II *IIC' 3I *I *C * *I *3 *' -)r.3i3 ).3 .3rs --)( .3C. -X -.X )(.*3 )(' .)( . N3.: )( * :. 1 .)(. U. M ' .. -X .U- X.~ X .*

ermi 3 ~Radiation Protection G )amma Spectroscopy Report

I C* **I**** ****C* *.3. ****F *,':* * .** * Sample Parameters en :..*`.I.'I :.:.I.I .** :*.IC :*.:3: *.t.***.*:
Sample ID Numbers EF.:.1 SUMPl 4
Sample collec,1.tion st. c a'ert date:s "WA....AiR'R..2008 10035:00,,00
SamJple col.lecti1.on end date s 29...AR....2008:1.0::,35@::"0.00
Typ.:e of Sample s: I L arl1. LI. q u:cid
Sample quanti.ty : 1..00000E+03 cc
S.ample. geomet'ry ac MEL..L Operat-:ors' 3'NS

.•c. CC Cc*.: C'I. **.**..'':C:*CC. **.:`.` .*'.I.C.•P•.`..••.:".:• AC c I u :i.s:i.tU:i. on Pareame.te'rs: .:C.'* * .*.,'. C C. . C**.iC . *** * *,IC.*.C.:, * ... I....*.C .I

I:O t ec:.t'c IIumIbe' :s DEiT 4 Acqu:ir. e date : 4.,,.JUN..008. :1.3:330::1.5.
Preset: live t;.'ime :: 0 001::30::000.100 Elaps1:3:.,d l.e t :i.me ui 0 00: 30: 00. 00
Elapsed ":t.eal: t:1.me : 0 00n30:00.95 Percent d(:1 ead timen., 0.05 C

..: .. . .**.*:CI..*****...CIC .*•C..I. Cali:b.b-ati:.on I:aParameters:.ic-*IC** C.i::.3C*...C*3C * .Ic.C.*....:..C..
Detec~tor number n )ET 4 Yearly cal date vae:: 20....,.J'UINI-:007 120:6:46,.1.6
Key/ch annel H: 5. 0009:I.E'.01 Zero c, f ffset :: -1.,34794E..-0:1.
Dai:l. >y c.:..•l date : 4-JU..1-2008 006304.6,

Start: channel:t : :100

Height s.'.Censitivity : 5.00000
Maximum number of iterations to

Search Parameters. C.ICCC:C.:' *.3``C..:CC..(.*:C.*.i:.:. .: . 'I..CIC
En)-d channel s 4096

Shape s.fensit.ivity : 10.00000
f'e,3:1olve muLt:i. pl1 13.et,:• :: S

*Ix.°:,iCICII.** C!C*CCC-C.CCN** ul,..tc, :l ide Iden'yti fication Parametelrs .
ELnergyi>' tCo~e ranc~e : ..2.00000 la.F- iFe ratio : 10.00000
A~bund:I.',icce 1i. l: :1.3: 75., 00000 Li..brPary U C dalC.I1aste1T .nJl.
.Eff c:.i::. oency>, :l.:leo :: EFF1I::'D4 .ina4 11 Ef:i f .C:i.enc:.es at : Peal.P . energy

1 0 , 5:11 i. E7
2 0 558.55
3 0 1461.43

Area :I.gjnd F14-1 Clanne iIeft i:w Ct/s/S %Err F:'. -1

63
5,'

36 2.15• 1022.,61 1015 14 6.97E-02 130.1
24 :1. 6 1117. 16, 1112 :L 31.,1.3 :.50E-02 2.
:1.6 " 2.98 p':2Rpp.49 E914 16 3.07E-02 3::..O



13 ii: , : . l S I-..1 -..4
Decay':,' Time 36: 0215SPI1•. ... ,

Page. :1.
Aic:q~u. i.s.ition T ime =i: 4- UNR 3 :1.3 3HIS

0 5:181.. 85 17

0 1461., 43

Area Bl.:.nd I:'ll.ll, Cha'nne.:'l I....,Left P:' to W'r

:1.

I::

'i 1. n5 :1.n22,, 6..1. :1.:6 i iz14 i3,, 8
.4 1. 2 :I. 1. :L 7., : 1.6 1 :1. :I . 3 E ,

:1.6 R.98 R922.49 2 14 :16 21. (.)

F: :i. L:: I',luc:? :i. d e ¶i

I..4.....40



I Y:i. ty
Sample ID it EF-I SUMPHI. (~c:::ju. .~ :1 I: :1(~>~ c .~I:;~ 4~ .t.Ji'i V,-,.*(,*' C?)&> L.ý u 33 n :1.

I.~c! e1 i d T pe it Inv~t.ur'a .1.
nco t'ct:.:.d

':i. o : ,
3...,1 10E-07i...(•l

Dec.ay C:1:

3!., 1. 1. OE1-.07

:1. :1.

al. .. C32

Flagu "*" - Keyline



Tota"fl'y n / in ii.C' 1 1:.ci o e ict u. I':l

"Ho''m i~w r i. u m ::,'-,' c'f c ]t;. f;I. n ed .:i. n i.e (:''.'u
iNumbe [).A.,'' c f un 1i. de:nti f. i ed 1 , :i. -' i . i': .
N .umlber.. " Q0": ] i l:''•. ':•.:llL.\t. i c, Ly : :1e t:.1 .,:

pan¢i ge 0 .
Ac:qu~i.sit:i.'ion date,,:: N 4.,.JUN,,-20.0Bi!8 1 iL::,

of 1. 00.00&

i\11Ac2 1 :1. ci c~' "C" F~ ~ i'iatu'ra 1

Un co'rr e:ct : d
IN-u cl i.de I..Iii.f. e Decay uC:i./cc

1 3,,-40 :1. M ,,i 00E'n..cO'JY :1. ,00 1 :L 0E-*...0'7

Tot'l"' L Activit.>y 0 3. U PAY• W7i

Gra.:'nd To'tal Actl;i.viLty u 3i,,:. 1101.i:..07

I::lapmIa! " DK" :;:Ke..yl i~ne no't" found
"L.- ': I"lantu,..il.]y ed~itLed

D~eca,:y (,
tiC :i./c
,; :1.:10 1:." '

3,, 11; OE 0 -!.0'7

I-Sigma Erro'o .r %r ':aCgi,
0.65[,:4E-07..":. E1.I., 0;:?

H I, ZA. '1 I I U 0'7

" A:: ... i. specI;ic .•L(IA':.• lim'ep:eci
" i'' a::: IhL.Lc ] :.:(ie s, ;pM.:-:c::.: 'F ::.(:: a li::,n, I. :1. m :i. b'



HaI,.. f-L " i. f,

: 1.8 :1. 09 ,, "74i 474 ,, :1.5
% AbI:unda.,nc~esi

A(:cq u :i.si;; ti. :i. on dai *'t .e u 4'-JUN-R 00813 33 :01.7

Afh.:i:. v :1.'tby :i.-'S:i. !rI ma
iActivityEne'pi:ly %ob., ,nd (U(4;;:. /@ '3'€ i , , fe:.i-y

511. ,,0.•1 46 :1..0001ME.,..W. 1.3.7?8 Decay
F::ound: ... 1.00.,00

A,.76 ,6.3EH 32.95 55!9,,.10M 44.70 3.7.421Ei+02 20 .15, De0:,¢::.w\y.
:6a3.23
57:1. ,, 30
657., 03
665.; 3:1,
740,. 1.
7?7:1 ,, 76

J2. 87:[.9. 7

1. 439) :i. 3
:1i453,. 60
1787 67
I:. cit.ri}d U:::

:1.., :1.7
0. :1. 4
M. :1. 0

0.14
0. :1.3

0:1.34
:1.. 163

:1,. ..

'33

0 1. :. 13
0.33

7.:3.. 70

,,,..........

,ot i:'ouncid

Notl: FoundhI c'o'; j::'o0 d
iMi' Found
hic't; I'::ctorn(:i

ii;ot Found

INot F'-ou nd
I',lo t:) F:',:t n i

WIAo'tI F:roundI'i1o':;F (:)ound

i cr1.; I ::'tot n(il

I4 o't' Fountd c

............

............

............

..........

............

,v, A I;)LA nd an(:;e•



Sa ' p'; l ie CC y i. o. . 1:1 ':I u I::,I.11P1

0 .. *51:1. 1. ..27:1 2 .- .39 V.: 15
Q) '51z58. 155ý.- 631 2l*4 :1. .. 2

p1:::. ag '' Tent:a tivelye ass ci:ated

CI' & . I.. e I::It, Ct *-(-;s/ Sec %E ...::.:. :1'1ff PA':: !2.1

1 08P ,:1. :1.0:15 :14 6.9. -l... 9 't :13.. , 4• 8 8E •, 00 T
:1.:1. :16., :1 1 I : :12 M 3.. SO.:1....5.0E 2 20.. 4 , -,1.6 E'0 T



,*. Detroit Edison Fermi P. MDA Repornt, Geneirated 4-JUN-2.0W8 14KN03 , 6.97 16

*x ROOM3 34 4? 3 *X 34 * ** M M 3334' **' MR* 33 04* **3MX MR' N43 *4 M' 33 *N3**3* M3434 M 3 N *4 * M Rx ***44$A(f. R.* )(. -44*-x 4*4

* v: Sample ID i EF-I SUMPU4 
X,

Minimum Detect.able AciiyReport

Nuclide
Bckpnd:

sum
E.nergy
(keV) (uCi/ec)

BE-7
F-18
NA-22-'
NA-E.4

CL-38
AR-4:1
SC-46-

CR-:1.
M1N-54
C0-56
MN-56'

[C'O-t37
CO-58
FE.-5'9
C0-60
CU-64

Z1,11-65
ZN-6911

AS-76
BR-88
BR-83

SBR-84
BR-8'5
KR-85,,*
K"R-85M1

SR - 8"
RB-86
KR-S*7;
SR-STM11
KR-88
RE-88
Y'-881
KR.-.89
RB-..89
KR-...:•

RB-.9011
Y-90M

Y-9:1

' Y.,91[1

CSj....,95

Y.,-9E

XR $ 9A(

0.3.
(5.
0.(
40..

0.
1.,,

16.
0.

43.

015.
41.

0,.
4.

01.

0.,,

0.
(..

(9,,

(1..
P1.

(0,,

(9.
41.
:0.6

C)

(1

01.

(..
> 0.)

0.I

477.59
511I..00

.I.R74. 54

:1.("1.4.441364R:. 543
1(.1.4.44

:1293. 64
8891., 25
320.08

834,. 03,
:1. 2318. 25
1810.69

:1.583.38
122. 0(-

810.76
1099. 22.:

:1.343,, 90
:1.481.84

438..63

1.36.00
5!5.9. 10
.776.49
529. (4
881.50
80a. 4.1.
513. 99
151.18

1076.. 63
402.58
388.40
196.32

:1.38E. 39
1836.01.
2,20.,90

10Z3 1. So

1118.,69
831. 69

202.51
:1. '24. 30
:1204 ., 90

555.4g
:1.383.94
934.46

1. , ?,864E-07'
Half-Life too short

9. 0645E-09
I al f I ifer(? too ; .) lCor3tU

Half-Life too shor•'t
Halaf...Life too ShortF'l a 3 fI... .L f(.: too..~ shi c)rUt

,,.129 E.(.,

9I U-.. 71 .r:c-'. t:( 1..., 09
I..((1.72 1.L90$
2. 381RE...08

Half-Life too short
4.5•.;845t:;E-..07
1. 0011. E.-08
.1. 1,4651?">E-08

3'.32:1 -0E*9
7. 1079E-.09

H4alf.,,k..i.fe 't'oo shor't:
Half..Lif to •short,

2. (9295E...,08
1+.x.:....f Ife to~ s hort

1.. 59(906E....08
Hall:,.,Lfe booshort.

fIa I ifi...Li fe j.( t o hor
Ia3fI.. ife boo shl:ort:

H-.a~lf-Life too short.

H~alf-..Life t~oo short

.:'. F. ~3 :3*3 I..- I

Half...Life t.oo short

:1.0464E 7 .. '-084'.3 5 E'.0

Half-L.I...f:i.'e too shot.

I, ."flf....L:1. e t'L::c:,o .lhcrr"t:"

Halfl-I..ife too shol-•¢f..;

Half....ife -hoc) siortFl 3 lf'.. 04641~ Ii*rc.al08 r
Ha].f'-C~ife i';oo shori-

a 'z.f . too ( hoT,
Half-Life too s.!hort;

Half-.Li..fe too short

Half-Li..f.e too shori3o

Half-.'Life t~oo sh o rtA



SamI, ei[i" ID u ': I .'O' A':e,;:.:a']. date; :i.u'y Report. ('on t': I ii'x ) J::'.". 0 B
,'r p :i. .:, :1: I : E '".. S.:.JIIMPt 4 I".'c, q u i. I•. t 1:, :1. n'n ,c: .toL.,.': B 4-~* f... 'I..I.N. .. :.. P I8 .I 3 :$ 3 : 1.'?

Sum-1
l:ne .',' y

WIrV ))
.I IDP i

(uC:i,/:-ca)II t..l t :i. :.(:1 (':

Y-;R..93

INI-~94

NI>?,95M

ZRNB-951
M0-"97

* .f.C.... ;,-,M
TC :1. 01.

F•L.)-":1. 0:3
"(.."":1. 04

CD:.i. :1.011A(... :1. :1. OM
SN- 113.

,i? ).:• :1. 2'.511":

"I I .,.:i. ;.:.:?
:.-1.711

I F'?

TIE- :1. 29

-:1. 2911
:1: .-., 1. 30

" :1, 3 :1.
:1: "" :1. 3:1.

TE-:31. :11
:i .. 1. 3*:!.:M

X ~:- 1. :3:1.S- :1.3
T:.. :1 3c?

1:133

xfsr:-.. j:1.3..'I.",

XE.-. 1.3.3

CS..:1-34

E-1. :34

XE†:-..5
XEi:-.1.35M

0...1,

I)

43.

0.

2.

01,

49..

291,

i,

C")

0..

41. ,,

01.01,,

01,,

0.1

( 45.

4?!),,

4?9..
0 ,.

4 ..,
i9,
Ii.},

1),I

3.1. ,

0..

I0.. ,

590.2ES
R66.. 90
702. 63
765.79
235., 69
756,,.72

657 90
743, 36
739..58 .1 . :.. , :;

306.8:1.
497 08

35'7,, '99
3:1. 90
72!:,4.,,50

6,. ,, 84
88. 03

937..4/.8
39:1.. 69
.1,58. W6
563, 9.93

602.. 7:1.
42.7 ,.89

:1, 09.28
4:1.7.90

57. 60
202.. 8.4

695. 88
:1. ")6.. 56
:s.; 6,09

12 3. 8

364.48
:1.49. 72
773,, 67
:163.93
* 667., 69
228.,,16

302.. 8:4
*, 276.,,09

529.8:'

.9:1, ,, 00

2:33., A2.
604.,70
,.884.09."
210.4?7
268. 24

1ER60., 41.
249..79526. , i6

a: fl... :i. srho '1e:.oh .:t
II. -:Li. f... "e too .sh ort'

"1. 755'E-08Half-L'.].'•".. if le too shortP'

Hal•, 1f-L... i.fe too sh1•o'rt:.lsa . f-'...' to:;o short

Half-L e . ,.. too short 'I ''

I.,l :i. r-. .. (i.'f"A Z1: 'J o .•1" ottl.;
I. 1 I.I.. :i. e, to j sho: ft.

7.9207El: 08
3.35()71E..,.(>i?.
2. ,,'4544E(1,08
:1.,36.441E!-0i8

5. 4464E-03
I. .1.i. f-.3 too sh opt

:1.,,25J!6 31E-...08

4• 5 ,, ?F-33E.08
5. 1.5 E-06

Ha:1 f..., :. R too isho or'.
P7,, 720E-0
KR, :5::831E:...08

i'.l.:.f-"L..i. fa to o shI1ort!'

4, A. EE':,( (5'?l."'?7
23..81.51E-06

2.: ,594.1. l::...0

2. 06f - O:j i &: I:;. --. c•
IHla :1 f.-LI.f.:.e t1::oo . ort

alf-Ie. t.o sh oC)rt

4,,25G :.1....08

H-a 1'lf-L..i.fe t!'oo sh"•ort
I..la 1 f-.L...i.fle too sho'rt:p...

4.82451E-06
Ha l :. .L: fe to o h C) ot

I... :l.1:, Fe1 o :': .-,(c c
Ha :i. 'f"-. .l.: too s.ho o' t
H.Ialf..-.....Li.fe too,::,:: s.•!hor..,Pt:
Ha 1'lf.,-I..if e too sh ort
Hal.f-L,:i.fe.: too sh",ort

Ha.l 1.f.-.L..i.fe::: too sl"ho:,rt.



i:.n:i. r De ec able' . .,' .:.'.-:.)I.x.:.' . i::Ac"( :i.v:i.U;y Rep r.::. Page (::n.','ut:i. ut'. eci -'3l::.. c.
Sample ID 'a,:, ]:') El::..' :.SUMP"I0•:4 Acq:,:u~i.s.•;i. l':iori •c:c.: 4 "".'J' l',"" (.'20O',9 :1..30: ".3: 17

Be kn,:.n
B"iumll

iNlucl .:i. di e

2,l~...:1. :3.7?
C(i':.. :1.37

XE :1.3
CB-.:'.138

Xlr- 1.38
BA1:¥-:1.39

CE.- 1'9
CB-9.. 1.39

- ..:14 0

).-,14:1.

- 14:1. 4
I.. ....:. :1

:1. 444

HP"- :1. 47m:;i:..:1.4
I:' .. :1. 4
I, .- :1.4 '

::'....4811

EU.154
I . .. :1 .' ,.

TI..I:"'...1.,d8:
'1•1..:1. 2,!

HF-.. :1./

R::E-.' 1.88

I.IB-).. 21 (.;ýi

j::jfl):j:,-.••:.;

RA.224
FRA-.2"2 •?6.

I'''I'P"234

t.1.-235

CIL.

49..

01.1
45).,

19.

4R.,

01.9,

0.1. r,,

08.,
60.

4s..

C,•.

0•,,

4,..
48.,

C8L.

0;•..

:38..

(Iner)

8:1. C,, 5.
:1. 3:1. 02,, (.

:.435. 86.,

:1. 4::rY'.,,& ,

258.31
:1 5. B, "(i,, .5;~:1420!,, 50,"'

:L('5,, 3'.53.2 8*3 ., r23,7

:1. 5,6.49

:1. 4 45. ."
:1. 4354.5

2U ,:1.'2

94:1.1,"293', ,,:6(!
E:,5(:1. 3 :3, 7

550..2'7
344. 27

:1, 004,2 "76
646'.6.. 29
482..03

:1. 2 (.,*. 1.. 4r'?
W~.,, 8 :I

:155.,,
279..

R38.::"g 63
6'0;J9.31

:51.92',•'" 1

• 338,. 302
84.. 37

:1.31. R.:O•.
63. R9"::

:1 43.76

:1.06,- :1.3

( :. /cei: >

.49 30E-0.(?
...,.1.''....:i. '1",:: 'i':v ,:r) :•l U )p .

7.,,.774.9

Haf-ie tUoo siot:n-'
H f..L..if... : t. " o'Fo,::) s1h ort'

:1. 07,04E
I"lax :. f''... :i. 'F .:: '. . 'i c:'r 'i :I.'l ] 'f." l... :i. "f C.: .I'U CC,:: •.IIII ( o 'U'..

"I.-.;..,:1. r i.,..I..:. 'v:... '1:;c: u o c. rr'U(:'"L.R: ,,s9I'0:. .
I'alo. 'f.-I...f.. t'oo: sth o'r'-;

'FI..\: :1. 'F"".-.. :i. 'Fe ... "1'.c:n j "ih c:urL1:

4.. 03'1E--08:1.,, { ... :. -.. 0

I.t 5 1 f..I.. 0:i"1' /sEE".';m 03 1••:eI'

IH' l- L :1. 'fshorI... :..'. o ,1 o'r't

i'I. :.1•' 'f.,.I... :i. '"e 'L.:, " el,: i•" o'rtl:
,:i, , (.. )iR •l!:..{,

l" :t) ' ,,. 53.:'F .'LIo .... i. o'r'

ial:i. ,,f-L:...i f:e 1 too sei. ort)
'lfl, i. 'Fe too '"' h:r':.

l"a..'"I. .4 •,',e'U;1...:0 "'? nr'
.11.63E-E-04

:1. 49,E.-08

11. ( 4•l• v, l•:..Fe ...) to I',c :

:1.7'S. E 'I , .' t, .

8 , I .(.::' l..'..'"'

HIlf-Lf .f.... to .. ': o shor•'L

2..640. :,7'.'

3,,49 441i O(-..•',

71. ,6i;:,719E -:.,.{ ý



EF-1 Sump #4

2009



FERMI 1 NON-OIL RELEASE CIHECKLIST
LIQUID SCINTILLATION COUNT

Log Number it.]//

Task Performed By Date

1. Representative sample collected.

Date/Time 3//,/t9 'J/ 362

Container Number :um 9ýt

Storage Loeatio44 e n • •-•'-//

F~i I (signature)

Empl 3l), N b
Employee 1ID Number

i:?// "?IwIq

2. Sample secured against tampering.

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD= , ," uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP 18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Fer- I (signature)

Employee ID Number

Employee ID Number

RP s atnture)

6 33dz F
Employee ID Numbei

Radiologicl giinglneering
(signature)

Employee ID Number

#101411-7

A//Z/

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log NNmber

Task Performed By Date

6. Fluid approved for release.
Radiological Engineering

Em)oyee ID Number

Remarks:

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



.. . . I

Tritium Activity Calculation

Sample Information

1 . Sample Location Sump #4
2. Date Sampled 03/18/2009
3. Time Sampled 14:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 03/20/2009
2. Time Sample Counted 14:00
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.8 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2972.5 cpm
Net Spike Count Rate (cpm) .2964.7 cpm
H3 Spike Activity (dpm on count date) 7397.6 dpm
Counter Efficiency 0.4008 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

-/(Bkg cpm) (Bkg cpm)
Mlnirpupn Detectable Activity (uCI/ml) 3.3 x ", (Bkg mn.) + (Smpl min.) 1.16E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCl x Sample Volume
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FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number .. _,_/_/__

Task Performed By Date

1. Representative sample collected.

Date/Time .d W' / ' Li/L

Container Number ,DIM4AJ /

Storage Location /

2. Sample secured against tampering.

3. Tritium LLD < =2 E-6 uCi/ml
Actual tritium LLD = I, s E- " uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP18 evaluations.

Feri" 1 (signature)

Employee ID Number

~IiZ'7

Fe'yi 1 (signature)

Employee ID Number

Chem-istry signature)

Employee ID Number

-Z(~ C-)
RP (signature) /

Employee ID Number

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition i.
of unidentified peaks on gamma spectroscopy actiE1fg•cal tngineeringj
report. (signature)
If licensed material detected, do not sign,
and explain in Remarks.) • //--

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid,Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number

Task

,/
/1

6. Fluid approved for relea

Performed By

LSe.
Radiological,.Ehfaineering
(signature)O¢ /J

Date

Employee ID Number

Remarks:I

f

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

I . Sample Location EF-1 Sump #4
2 Date Sampled 12/03/2009
3. Time Sampled 14:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/09/2009
2. Time Sample Counted 06:03
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.1 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2747.5 cpm
Net Spike Count Rate (cpm) 2740.4 cpm
H3 Spike Activity (dpm on count date) 7101.9 dpm
Counter Efficiency 0.3859 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.6 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.5 cpm

6 . Critical Level:
Critical Level Count Rate (cpm.) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.1 5E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 uCl/mI x Sample Volume

Z'

Technician _ _ _ _ _ __Date (,--'('//

DTC: TGCHEM File: 1319.02Form 76.000.39 Att 1 P1/1
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FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number.J1/1......

Task Performed.By Date

1. Representative sample collected.

DateTime16

Container Number ,, J&WLL-

Storage Location

2. Sample secured against tampering.

3. Tritium LLD < = 2 E-6 uCi/ml. '
Actual tritium LLD= ,e.7 ?_u-tL uCi/mI

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MIRP 18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level dueto
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectrosc6py
report.
If licensed material detected, do not sign,
and explain. in Remarks.)

F 1(ignature

Employee ID Number

• vyKia 1 (signature)

Employee ID Number.

._isr-Awl s 7
Ckh=

Employee ID Number

(signature)

Employee ID Number

Radiologica'Engine-erin
(signature)

t5,

511dll'ý -

&k_5419

.56oO) Z7
Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI 1 NON-OIL RE-LEASE CHECKLIST
LIQUI• S CNTILLATION COUNT

LoguNumbe .IV

Task Performed By Date

6. Fluid approved for release. * AIX/7
.1:. Radiological Engineering

(signature)

Employee ID Number

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2. Rev. 94 062507



Tritium Activity Calculation

Sample. Information

1 . Sample Location Sump #14
2. Date Sampled 05/10/2010
3. Time Sampled 15:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 05/17/2010
2. Time Sample Counted 13:40
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.1 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2723.9 cpm
Net Spike Count Rate (cpm) 2715.8 cpm
H3 Spike Activity (dpm on count date) 6929.6 dpm
Counter Efficiency .0.3919 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.6 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Mlnirmumn Detectable Activity (uCl/ml) 3.3 x (8kg min.) + (Smpl min.) 1.21 E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 uCI/ml x Sample Volume

Technician Date .- ,-,-

Form 76.000.39 Att 1 PI/I FADTC: TGCHEM File: 1319.02
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FERMI 1 NON-OIL RELEASE CHECIKIST
LIQUID SCINTILLATION COUNT

Log Number w/

Task Performed By Date

1. Representative sample collected.

Date/Time &J / 0 Z Da !

Container Number .LL 4w
Storage Location • 9 "F. I

2. Sample secured against tampering.

3. Tritium LLD < =2 E-6 uCi/ml
Actual tritium LLD = x!.' 4/-h r= -( uCi/mI

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gaamma spectroscopy count completed on
system suitable for MRP18 evaluations.

Ferj f (sigaue
6

, 30j7-"
Employee ID Number

F 1(sigaue
F&3t .

Employee ID Number

Chemistry (sigti'ati

Employee ID Number

t ~-6~' /i~

Empl~~e Nmber

5. Gamma spectroscopy report shows no
id'entified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not .sign,
and explain in Remarks.)

Fermi 1 Manual, Appendix B. Non-Oil Release Checklist Liquid Scirtillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number

Task

6. Fluid approved for

Performed By

.LJ~i- (7

Eo -/ I
Employee ID Number

Remarks:

1 o,"...1 A ,,-,ndj iY 1_R Mn-()il Release Checklist Licuid Scintillation Count, Form 31, P 2/2 Rev, 94 062507



Tritium Activity Calculation

Sample Information

1 Sample Location EF1 SUMP.4
2. Date Sampled 12/07/20'10
3. Time Sampled 09:50
4 ,Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/10/2010
2. Time Sample Counted 19:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.3 cpm

4 . Efficlency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2435.0 cpm
Net Spike Count Rate (cpm) 2425.7 cpm
H3 Spike Activity (dpm on count date) 6711.4 dpm
Counter Efficiency 0.3614 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.8 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minim Lim Detectable Activity

(Bkg cpm) (Bkg cpm)

Mlnhinqm Detectable Activity (uCl/ml) 3..3 x (Bkg min.) + (Smpl min.) 1.40E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCl x Sample Volime

Sample Activity

Sample Activity (uCi/mi) Sample Net cpm < MDA
Efficiency x 2.22E6 uCl/ml x Sample Volume

Technician - Date '21/', /-

Form 76.000.39 Att 1 PI/1 DTC: TGCHEM File: 1319.02
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FERM\41 I NON-OIL RELE ASE CIECKLIST

LIQUID SCINTILLATION COUNT

Log Number 0 8•/-6-! c9..d•- .-:3 /d

Task

1. Representative sample collected.

Date/Time 5 d- K

Container Number ' ,'eb

Storage Location -

2. Sample secured against tampering.

3. Tritium LLD <= 2 E-6 uCi/ml I

Actual tritium LLD =Hl -i uCi/ml

No tritium activity detected. (If tritium activity

detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MkP 1R evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due toI
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report. 7
If licensed material detected, do not sign,i
and explain in Remarks.) I

Performed By
K-

Date

FermiPgnt<

Employee ID'Number

Fermi 1 (siDgnumer)

Employee, ID Number

Chlerristry.-

Employee ID Number

c" 4 ),ý " 5" i' !ý. //l

RP (flatre/)

Employee ID Number

(signature)

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERlvl I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

I

Log Number ,. _L .. / 6. C•)- t

Task Performed BDate

6. Fluid approved for release. R .Engin " ring
Zadiological EnginCeenng

(signature)

Employee ID Number

Remarks:

Fermi I Manual, Appendix B, Non-Oil Release Cihecldist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Informlation

I . Sample Location EF1-L-1 10029
2 Date Sampled 05/13/2011
3 Time Sampled 15:40
4 Sample Volume, (ml) 4 ml

i Instrument Count Data

I . Date Sample Counled 05/15/2011
2. Time Sample Counted 18:55
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.7. cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2397.9 cpm
Net Spike Count Rate (cpm) -2391.2 cpm
H3 Spike Activity (dpm on count date) 6551.6 dpm
Counter Efficiency 0.3650 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.7 cprn
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1,9 cpm

Minimum Detectable Activity

(8kg cpm) (Bkg cpm)

Mlnliqnm Detectable Activity (uCi/ml) 3.3 x (1kg mnn.) + (Smpl mrn.) 1.18E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCl x Sample Voltume

Sample Activity

Sample Activity (uCi/mI) Sample Net cpm MDA
Efficiency x 2.22E6 uCI/lm x Sample Volume

Technician Date !s:-- 1)

Reviewed By: Date_____

Form 76.000.39 Att *1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI I ]NON-OIL RELEASE CHECICLIST

LIQUID SCD\ITILLATIONI COUNT

Log Number jf-21-L - )_J i). /

Task Performed By

-
Date

,.1' 1. Representative sample collectred.

Date/Time - ) j• ]/ / r,, Y -,/ , k b

Container Number §L(,O -# '

Storage Location._ _ _ _

2, Sample secured against tampering.

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD= I2 - uCi/mi

I.
No tritium activity detected, (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for IvR.Pl8 evaluations.

5. Gamma spectroscopy report shows no
identified peaks aboye critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscoty
report.
if licensed material detected, do not sign,
and explain in Remarks.)

FriI (sirl'atture)

Employee ID Number

/
Fermn (sigrat{,re)

Employee ID 14uinb~r

/f • g_.

qhemistr-y (si~nature)

$70- C8~ 0)

Employee ID Number

Wcsi dg-i'u) it,'

Employee.ID Number

Radiological Engineering
(signature)

Employee ID Number

II

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI1 I NON-OIL, RELEASE CHECK LIST

'IQUID SCINTILLATION COLUNT

.Lon Number ,,f Ig

Task I Perform-ned B'y

6. Fluid approved for release.. ....
Radiological Engineering
(signature)

Employee iD Number

Date

12-I -II

.4. .

4 '4

'it.

Remarks:

.4

Fermi 1 Manual, Appendix B, Non-Oil Release Ch'cklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

I Sample Location EF1-L-1 10054
2 Date Sampled 11/23/2011
3 Time Sampled 08:10
4 Sample Volume, (ml) 4 ml

_Instrument Count Data

I . Date Sample Counted 11/24/2011
2 Time Sample Counted 03:37

3 Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 9.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2550.6 cpm
Net Spike Count Rate (cpm) 25411.1 cpm
H3 Spike Activity (dpm on count date) . 6359.1 dpm
Counter Efficiency 0.3996 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 11.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.7 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(B3(g cpm) (Bkg cpm)
MIninmqm Detectable Activity (uCi/ml) 3.3 x -(Bkg rman.) + (Smpl min.) 1.28E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCI x Sample Vohlme

__Sample Activity

Sample Activity (uCI/mI) Sample Net cpmn MDA

Efficiency x 2.22E6 tici/ml x Sample Volume

Technician _'-____- ____ __--___ ______----__ Date /I 2- q- ,(

Reviewed ByV: ( -. Date__(~~L 5 (

Form 76.000.39 Att 11- 1?1/1 FDTC: TGCHEM File: 1319.02
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Log Number /7

Task

FERMI I NON-OIL RELEASE CHECKLIST

LIQUID SCINTILLATION COUNT

Performed By Date

1. Representative sample collected.

Date/Time /______F_/L

Container Number •wý -5

Storage Location .5=r-

2. Sample secured against tampering.

I (signature),

Employee ID Number

gi. i (signature)

' Employee YD Number . .

el4, 7

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD = -L-1- 'I -AiCi/ml

No tritium activity detected. (If tritium activity,
..detected do not sign, and explain in Remarks.)

",4. Gamma spectroscopy count completed on.
system suitable for MRP18 evaluations.

Chemistry (signature)

Employee ID Number.

R si natue •

Epoe I2 N .mber
"Employee ID Number

..5. Gamma spectroscopy'report shows no
:identified peaks above critical level due to

.licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
.report.
If licensed material detected, do not sign,
and explain in Remarks.)

• "•• "t) "/ • -.. :..

RadiologiclM'Engineerit.
(signature).

LEmployee ID Number

Fermi 1 Manual, Appendix B,Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rey. 94 062507



LogNumber

FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Performed ByTask Date

6. Fluid approved for release.
Radiological Engineering
(signature)

Employee IDNumber

-#-&7

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 . Sample Location Sump #5
2. Date Sampled 04/29/2008
3. Time Sampled .14:50
4 Sample Volume, (ml) 4 ml

Instrument Count Data!

1 . Date Sample Counted 05/01/2008
2. Time Sample Counted 15:58
3. Background lnf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.1 cpm

4 Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3031.8 cpm
Net Spike Count Rate (cpm) 3023.7 cpm
H3 Spike Activity (dpm on count date) 7776.1 dpm
Counter Efficiency 0.3888 cpm/dpm

5.. Sample Info:
Sample Gross Count Rate (cpm) . 8.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.4. cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnqm Detectable Activity (uCi/ml) 3.3 x (Bkg1 min.) + (Smpl min.) 1.22E--06 uCi/mI
Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net opm < MDA

Efficiency x 2.22E6 uCVml x Sample Volume

Technician- ~ • \/~}~- Date______

Form 76.000.39 Att 1 P-1/1 DTC: TGCI-IEM File: 1319.02



;J45{5~~~~~~~~~~~~fl~:( 
.4: iwW, 4 ', Ap A:~:~. A>f:'~jp.JLI rrf' t43 2 .'

* f''skt -t *.~ " . * j.At A, R -* ADIA~Tc'c1IONc~~~:~'9 C tc .. A 1 .~ ~i~ i .

t0 1')) 1'GUIS MORI

...... ............... 
, . . .,...... . . . . . . .... . . ...

............ ~ ~~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ............ j......... ...... ....... ........... 1. 3......]......

PAE(



4C* '):-:'.," * * * V. X. -X. -X. :i. C'K C : .X I N. I•.- X. . i. N. I: h ,: :I..., [ .X. C.) a K xt' .' ' . )C. . CI. x. '-i. ,:(" ::, x ' ' , : ':: 1* "' :;* :

':"' •"• ..... : "::'"'......-..........;.....,,...... ~ ~ ~ ~ ~ Sml Par3? umtamLet1tL.er' k

S.ami- pl. e cl: c ..,• l.:.lect'io;n:i d: . dt:b..' 1 ':(i.ate n 29-. 0IR *... . :10,46..• .. .

Type of, .':: . l'pi.e ti 1., i t , (a' U .. i:1i,2 dt)i:Ik(ttlitO" :1 ,0,0:

Samplefl quan j tity nv :1 I;> 1000003.03 oc:t
:•$af~l3 :,I. C'.. O i• I tr,.yon,.':'; , Ii M :1. I...I... (0 p):.?er:'..b 'e r : n j')'l1113

XDetec~torr numblLer n DE1U3 Acqu'j'ire We n~ 4-.JUNi.I-2.008w 0j9:4020.5.
iPresi~et 3. :i. v/.e '; :t. ul .0. I. 0 ,0500. 0 •laps.•. ld . t./ 0 .. "Iu 0 0 0• 1
Eil:.i. ps:led :i. '; :l me a 0 00 05 00 •.04 I. 00'c- .t :l.:. a• I b.:i. me ... .0 %

Detcc:tor' Tnumber a1).3 Yearly / cal dat a. B-MAfY.-2008 3.0 0907.30,
iKev/dbannhe u- 4.999 1.9E-1:.? ... j.* nPalyQdt n 4-t\ ItJIUj-20083 00=3:0T..4-3,
Zero(: of fse 0t s 2.26(32iE:0:1.

St:a'r't c:hannel. a w' to flj'1 *1fi''I 'IJ3

ii~t~eij Ivb 3;Cn)v15400000I Yn b Sihape'¼' 1Vt Ivity n 10.0 0060
Max imum311 r.number of i tertc~ni ons t' o ''301)' 1bi Ies

Lnrie1'iy tol.eran*ce u 1. 250t Ja! i~ ~ ~tI 13 .0.. ujOI

E ffi 1.ci.e ncy> 1 3.le :1 F3311) EffII IicI ienc : ies at 'b P:eak. e1nerg y
SxI



if ~ ~ A M45 AMU EMU4 WU .3A 11W it p. .j4.(3 j , , it.., i t't j .I. *ji M Au AJ4 WW.I X 41 fI 14 f3 ?i:4p 'i.~ 3?g ?)~i.i fi f ?lt4 ?3 .i .I '

Samle ID1(

SampleEnd

I (I)ID(T 131 t' I(I II )]OrHI': I

.~(1 I~ f ....... ............. ........ ...... .... ... ...... .-....I..... .........................

Number'rF- B.MPHiO5

................

.................

!iiiii•ii!

34,j 1)1 Y'iýrl

.. .... .... ..i
....... .. ......... ..



j::Prit Radi1 .at:ion ' Prf :: otec32't:1on G3ammiia S I) ec~trM:313 y (2 :3:3oFn3 F .(3r

Sample I 3).11 ID NA umbern EF-F SU HPU
.Sa....m"p:.... colle."ct:i.c:'n start: dater 2 I: 1:
Sam p Jl. .e coll.1ecti:o:'.' on end date : : .. , I..)........p ),R :1.4::...: 0((-.,). ()
Type oI f 0 *f s am Il:. ., e :1. lIl•.v. '! J. . I.q..rj'i :d
Sample qu:i. .. c ant':i.tby a: 1. a .:OOOO•i E+03 ac::
Sampl Ie g :'m etl u>' M2: ii£1I. e rat orn::-IJNS

Detector rnumberr I: DET 4 A~cq ui. re date a: 4-;1JUN-2008 :1. a:35 a:05. 59
Peelietme a1 0 00: 0u 00. 00 El.aps:~ed liv. e ti1.me u 0 00u= 3::00..00

El.ap:swed real. tUime a: 0 =0a:3= :0.94 P*Ierc~enIt': '3c 'U i.jme 0, 0i

333333333333333333.33333333. 333*Calib: rat i.on IP:a'rameters; 3*K333333333333(333333 33 33

Detector numbher a: DET 4 Ye~arlIy cal. diat~e a: 20-~JUN"I'2007 :1% 10646.1.6
IKe:v/(.h.1 noe I. 5,,0@09:.1E-0 1 Zerro of fset a. --1. 34794E-~0 :1.
Da.ily cal. date :a W ULN\I"2008 0030%' :04.,62

Str:ch ine.% 0 1. 1:n ch4iannel. a: 4096,
lieigjht sensi33. 1.t i.vit u1 by 5..00000 O p em.:.UI 1 b :10 00
MIa x :13 imum 1.3 number C of :it1er ations313 to resC .te 1131 .p: 3'

* *3333333333333*3333 NucX ltici:.de Identifi1:1cati:.on P2arame'ters 33333333*3333*33333

Energc~y toleac :1 3~11C 2..00 H3I33JJa I.f--l.ift3 rab:!. v: W.000000
1c3I~nda liem.i t :Il ; a: /0., 0U:WJU I..J .b ra ry d-A: c III am s r .. n1-1 b:

Ef: j 1 : icienc~y fi. le a: I?2FlD4,ii2:p i . f::l i.P ,d, e:1(~:.:3 t a 1: ~ :nergyCI

*I I E;Inergijy Dir a ., E: n d~ 1 1 I:w.Fl'tI C:hannf1'e)l~ Lef '1. lW ts/ X~w F ,i:~ I: 1. '..

:1 0 51i 1. 3P5 IN 1.1 53 2.. 69 :102g3.17 1 015 :19 8..331E-02J :14. 9
2 0 559.34 94 :1. 8 1. .72 1. IS. 1.t.,. :, .:1-9 :.::O;li,
3 0 :1023.4 31 1.5 3 .07 2046~.,67 2040 1. 1 8..33IE-~03 33. 7
4 2 :1I460.."86 ( 3 7 2 .. ::. : 921:.. '291:4.:. :14 WEI.... r 162; +.W
5 2 1461..92 61 6' 6. 61 2923. 47 .',914 :1.4 4.. 6,9E-03 0 11. E.:



13 •'•, • :L ..:. T JL I-:.. :.. I E:: l l'. .... :1. •iL ll :'l):
De.c:a'y: T1 ime 35•(: :, ,;".1.0?;,45 M. 59: ;.);,,':?

IP:ost'-N..11::],,I:: ,P.:e, i..dr...e.•,:.¢(: ~::.l.or

:eI. .( i N., f :1,
Ac'l::qu~i.s•it''ion: T~ime.: ... 4,.,.JUN-20;;,();:)fi 108 :: M ,M; 5 .5} , !'

it Ee: rgy rea B, ° .,n Ftt1 Chne Left 1wE I::. I'.1.:.: :i :1d e. v..

0
0

5,•;591,, 34

:1. ( .. 4:1.
1. 46:1.S

:1.,50
94

:1.5

6 11

":'i " 3 2, '• 1':,.,: p .,: ..:1.0 3..:,
:18 1., 72 1118,, 73

3 1..7 2.46.67
' ,. 61. P921. 35
6 2:.,6:1. 2913::.•:,,47

f1 1 (.>)C.g:

.040
29:1.4
21914

1. :. 9 , J

1.4 I . R : .I Ir. 1..or .Ar AA SY

:1 ,<EIE+ K1 L) 40 4



I utc'1itic ) vpc'"ý; na'L-tu xl.

Nuclit~3.ade E nergy
A r af fu C ?c.- tc. c uo ' x Ci c: rr c 2 ,~

6C3 :1 0) 5 * t I + 0t 0(.t47 /0 3,. 547E-07 ?6 R
n.



$ummary of Nuclide Activity

Total number of lie;:. n .- I.(c tIum
Number Of Unidentitfied lines
Number of li:nei tentativey identified

Pape a
Acquisition date H 4-JUN-2008 103505

5. J.()110.)0.88%,

H tic]. i. ci e Tv j::'e ~ nat;ura 3. iJ)eC:C:rl'reCŽL:ccJ

Uncorrec:ted
NuOWide HIMe Decay uci/cc-41 I~ 01+. :i X1.00' 3.54710-07

rTotal Activity u 3.547E-0:e'

G rand Total Activity : 3.54710-07

Flapa:. uI "K" -'' Keyline not founc't I

Decra y Cor
utci/ c

I:?57E0

Decay Corr 1 ri ' E .) a

i
S., 547E-07

M"11' -. Manually acceptedo

ally edited "A" = Nuc: lide specific a bn ,1. imi t



Rej ec:ted Ie port
S amp:,le ID t:l::.. :Ei. CI l:'65

: .l ' :: I:i. ' :i.t , 1 ,:l.."i'. :e :: ,4.'...'.r ~l',l...,.:1.0 n 5

Nuc :l d e I. Half-li.f:1.e
F:'- 1..1 :1 09., '74M

HaIl. f-i...ife

470.. I-,20
n LA urn .:i ac ne

SE.er y A: I:,und (uCi/(::,)
,5:1.1_ ,, C n 19 93., 46 .1.,,0001E+.÷35.. :14.4 86 Decay.

D ci) C yC I A bu,, n'l~ .LR6. ,,BEH1. 3S.6'7 559. 1:. 44.70 4. 34, :+02 1.5,, 41,5
~563,, ...

1571. ,13
Q.5"7,, 03

740., :1.
'77:1.,, 76
'867. 63

:1,12•.6., 87

:1439. :•3.
:1..4530. 60
:1 "?87;. 67,?

J_ 17

0 .. :,
(1,1 :1.0C

0..:1.2
0,, :1.F.?

S_14

(0.. 33

0, 1 0

0.330.33,

...........

.... .... ..

............

...........

............

... ...... .

,"M

lIe:'1;1"4o t..

I'lot

Alt
[I'.lo'
II Co U
N c' U
INo t

IP"Ou..L TIld

~ I:: .T'i (:

I::' C) U. Ind::: 0 tt i'i (:1

V: C) L.L TIC]:

F)Lou. d

F::ound:

...........

........ ..

............

............

...........

...........

............

...........

............

ri l:,LA11(Ian(:2'x)1

BR '"8-4 31 ,, 6011 M.1622.64.4 60A4. 80
736.. 50

10 ,,.0

13. .30

I(51 2, .0J A4(63,, 60
1":74:i ,, 2&):

1:8.77, ,50
1(897.3 0
2.029:.'),60

. .. }• .''.l:) illd l'i:: li . "I o u ln :J :

.9;i L:,",10 I 590,, 53 P74,, 7:'0
620.. 10
65C..; 130
652.. 90
7.49., (. .`
925.' ,80

10 2p4 ,30*
ci Al(:tan cIc,.: . F:' LuL d :ci

:1., 60

6.. 1. 0

42.00
6.. PC0

2..

:L ,, 6(0

1.90

Fx 1..7
2.. 489

:1.4

32.50
44. 74

2, 40
:1.3. 2l5
13.90?

4.,80
9, 74

98.,.

:1.., 09

......... ',cb :'*o u n ed .... .... .... .H. :' I' F:'o) n d ............

...,.Not r-"id L .LJ.
............ No' I:; Found ............

.. .Net F.oun
1,00E'-35 100,,00

.... .... .... ,.o -t- F:'*o u n d .... .... ....

.. Nlot: F:ound -
- t No it L Found .-

........ I.I '1 V:'o u.')dc .... .... ....

.. :.- t Found ......
.... ........ ,1o t' I:*(." o u )'n d .... ........

.N.t F:ounrd ............

et: o ....c....c....

..I-)o t FLound .
-4,,06,.4E+.:. 1.9 33.7 ' 1.

N . .... I.Io t'... 1::*.'o u )-"1d .... .. .....
4., 00E...35 ,, 5 .45

.......... N o : 1F'o u.n d .... ........

. o' Found ...........i
.lie Not F)ound ...

;1. .. OOO1E .35 33,. " :1.

Decay, AI::un

Dec~ay, A bun ,,

8

'x. AbI:,tl

Y..92 3,t.5.4H" 2:4Ei,,94 4.:48,,50
56:1. ,, :1.0
844, 30

93.46H'.d'
1.40,5, 40

Abundan ct. ei 67 i5"! Fo ,, "-(.i.i .

70 1.011 7:15..67 657,.90*NlX-97



T t 111 E. C',



,0 ( X 1C M3( ( N. U. X X 0 ')(. X'3) 3(. X . )( 3t .)(- N ( ,. N . .X 3(. 3It *'3' 3( 3t 3 (2 3. 4tX X(2 .X. 3( Xg X. ,.(.-X. (' ,(") 0' :' 3 (23() 3: X0,') (2 ,(2 ' 3';)3' 'V. 'X. X( ' A(. M. X.

:,t I.N. t:'co :i. 1; le: i soi F':e m:1 2 IXI'X F'o:':j.::'e':;,. (N. '-., N . : . I.::c.i N. JIX." 1 M1" 3.O . :1. X0.5 X. X.A, 4:3 M'
M in im' um* 3 3.3,2.).:*,:.2:.*,* 3(33i2.0 *:.2:.x. *. .(2i3... .... *..'2:0:( .j..:...::.:"..*.(.* :3...... (2t. (.0.2. (2 . .32.::3'.(t*.3..3.23.(. * *0 **'3..'0....3.... (2.(2.. 2.*.0.....0(3'..., .','

Bck g nd
Sul., (iey)

,V~ U)
Iu.l :, ]. :i. (:1e

BE-7Z

N(V-24

F:"": 1. *

( I.D ,zi: I.,
SC-.46

vCii'"-51,

MI-56

I," ["'•!65

CO.-t571

F:E--5"9
C0""60

N'.' -65

ZIN 0.'Ls

is ...,'3,,1V.

AE-75

14,l:;,.-... p

IS. :..- M

1.I:•B£'"8

I'y:'""9 V:i1

BRM."':7M

• 1R1-•8,S

F;,RB""8 '-

S R ""-:
Y""9:1
KIT-" 817
SF;-""71.:
Y'".88

0,,
50,

(01.

01. ,
:1. 0.,

01.

49.

12.

38 ,,

F)..

0..

0.
50.,

0.

0.
0..
0..

4,,,5.

04u.

C)

C)
1)

I)iI

3..

0.,
P.i)

,5:! 11 ,, 00o

:1.274., 54
:1.368,, 53
:1.01 4.. 44
16 42,.. 42

.1293.. 64
889.. 25
320.. 03
834. 8,3
.238,. 2,5
18:1.0. 69

:1. 220
8 1:M. .76

:1099..22
:1.332., 49:I
ý1.345., 90h
:1.481. 84
1:1. 15, .2
438.,63

:1.36's, 00
5"5.;9., :1.0
'7'76,,49
529.. 64
88:1., 50

R802., 4:1.
5 :13.,99

i1. '.51. 8
5:1..,,99

:1. 0376,. 63
402..58
388. 40
:1. 96.. 32

1. , 39
:1.836., 0:1,

220.,90(:.

:1.03:1.., 88
1:1.1. 69

Sf!3:1.. 69

,824., 23
2:,, t5:1.

1 024 .:30
:1.204. 90

555,, 60i
.1. ':,9,3': 94

:1. ,, :1.925E...07
Hlfl -L. f..I...f:i 'Fe too 10i(or t

6. 6458.10•E.9
I..I a .1. ' :"' i.. ': f€. ', ")' 0 o 01 ('i•ho '' 'tUHal. f..-I...f 'e too sh o'";

I..I a l f .I..
I..hi :. f.... :i. 'fe too sh o't';

I. ,,2939E08
:1. 795):"7E-: "07,'

lit I i"I I 9 t t-o IE ""3'r.1

... 1.63711E."08

~la. If""lIt.,.'fe to shorf-t

4.467E-M. 8 I.,,0

:1. ,, : E ..
Hal -L. '...i.f e too sh ort';
ils i. f-Li.. : fe too sh or.

2., 10 ?5"7E...0!8
H.Ial].f-L,. i.f e t:o o s•h o rt,

:1.,769E-08
41. f -I.. :i, . 'o '

I. .1 :a f0- t O ) sho3' e''
IHl o1, f"Li.i 'fe too shi opr
Half- 1...,. ife tbo Awlho-;

lis-.1(". f-... i 'F,:., tooC .s or') 3(; U

2 .4 489352 ::.....1C6
I..a 'lf-W.;. ifel,::: too:: sho(:r~t

1 ,546E:. E"'08
4i .:1. 4 t:1. E-0'7

Il.h'. '.' -I.. i. fe too .': o 'r-t.:
iHa.l 'f-Li., :i. 'P too sh or t'

Hlif..."L:i.f fe too sh(21 orl;
IHaIlf-Li 't '," , :i, to:o s h or.'::H..a 1'lf-..L. ife "ft:, 1oo sl'horwt.;
I..la..f-Life : t:, Loo sh o'r"t:
I.Ia l. f.,.., i. f'e .t:o o s•h ort'!

I..I a 1. ' f i.1. [ '.:0 t: ) o h 't';
Ial . Ii. 'e tf -: •.' e to 0 ' rU:

4.,,447?4.E'"-0I6

H.a~lf-L,,ife t~oo sh or't

Hala f I. i" . (.....:i ."... t o ( h, ::,rt



~',:.::? •I: t .r l .. i D : IF ".: L M ::I•t :•c q t:.•. :i. 'c:.: :):,:::l': ... ".'::,.':, l ,j.1."',:' I.l'.'•T:h..ci U, :1. .:':: ..:."i cia ',.s 4 5,i ..:,,.J1.0"":'0

i~ r
Minimum Deetal ....

PI"L.ltl: 1. :i. c.I 'A•

Y-.913.
NB.-.94

IB'.-97

T10C-991)

lTCj....:1. 0

C -104
"'"C .1. (':91

1 .. 1 7J.v4

SN,1'- :1. '
S "- :L 21

,••'-.:I. '?.
T )E .-. 12 '*7.;

†':-.:.;.2'

X-1- I P911
"TI: .i "'1.::

"T'I!:..1 : I. . :iM

1. 1.:1.

.I .. I.*:?.?

"7l1:'.... :1.2 I

1I.. ::. 9i: I

T 1.1• 1
TE?::i-1I 31!",M

'XE-!1""3 1 •IM

TI E.-:. 3I..3 4
"T Ei--. 13,3
XE- 13311 I.•.•5M :•

ClS-" .. !'4,
>1l-1.' :.34,5"

sumLgl

4R?.

0.

)..

PI.0..

9),,

(I.:' ,,

IRs
:1,,

.b.0.
SC...)

0..

01.5.
01..

'2i'7. ,

*.•:, ,:,

0,,

4.3•',,.

0..

(?1.

CA.1

24.,

M..

C.) .

C).,

0.1

C-).
(.!4,,

I?)

(.I)

'9 lC ....) fl

266.90

"35.?;. ,(":

/Ci':,.,.ITi /2',

,.U'7 ',90
;'743-36

4.':'.7 ,9 ?,

1I40.. 90
3799

62 :1. 8.A5
8.. 013

6919

127 ,I\' 96I S. 5C):", 3
L '3.' 93

FN)F :.:,[.4
ROE ). 84)

"I. ,. i':t. ';.•

459.60

a95. 69
:2. 1:6. •6
:1. (,.*,?,', fm,j''.

;:1. 4,. 7:I.2•

902..58.4

8 1. ' 1.:.,,(*.-) 0)

604., 7C)

210-. 47

C):. ;:. .:.".; CA

E:'v.. '7,. 5':, r)

.6.2
224".:-, 79

I ( tL(C:L:.i'cc:::)

I..I.' . f -l.~..I 'i. I". 'tUc,:: i.;h c r:.'t
[I.,. ii. f ' Ir.. ,. :i. 'c':. 'U':,:n:', -r.I'; cr','''

,,.I (36 '71E... .5 ?

11 I f ~ 'r.: ::;". :')l:...( Ii:: .rl IK If too: s.. o'r't

'I~I I (.I.. i . :'..I::.'."[o.)'U

[l l.F I i If 'l:) . sl) orb:
A.W3'761E""0

I.'h.. 3. ' I"..l. :i Iu:(.. '1::Cco ,!.rI" :'z'.c'"L.:
Hafi if toi shor I;:(: i1:'t'I"1. -i , I i I C U C,; ,l' o'rb
Half:. 1 ':-L1. i. fe•:. too s1"ho'rt

IQ 4,...... ... -08

".74,2E'"',
I

A ':7 i ?': ~:..[,
I"I•" 1. 1 I"i. :i. ' L"' : c I:,::) 1.ll'cibo l

. ,, [ )'/ 1E'"

P3 ,, ' I. i'3':E:..i:.J~" ,5
IIalf-Life 'boo ,i-o'r'.;

...............................................

II.. 'I ifL 'oo sIh orb

I.. I I 3 I" .. -:i." ... '!': <.c: l'. i c: r "l'53'7E-O'i

I. I' 3. I(.. I. :i. "(,.', 'I';c:,o)'.?.I' c:.i's'].
M ,, 'b)ci E- 0 .:7

L,4.0. 4 sh.06 .

IHaIlf -I. f . 'boo sli ortU
7, r f j .... (1,? ..

I-h ' 1. ': r i " ''2.:C•): o'r

11..h (I if" tboo shio:;'rt

1 L.. "T S,:. F E 'I: '..(. i'

H.I.al.'f"'.. i. f,::: too short•..:1



Sample IS 22D a 2 EF- :t PH Acql: 9Ow'~u is .'5 :citio dia te o4 *iuii O20 10£3:.035W.';5

BIc .;. ": l
B,..rl)

I"I .:::.:i. ,.1€.•

C:i! '":I. 36.':.< ii:.. : ..:!I:;

.:1.38
X-1.38

(l20.." :1. 3C "-14:3'

£ .'...:1. .4:1.Ci...-14:

DA141
-:1,4:1.

LA-:1....:1.4 !

C lE.. -. 14,3

CE 44
. :1.44

NiD1-:1i47

IEU "" 3. ',".:

RE- 188

Pt B: 21 If3?

I-:L".

I : "-1. .."

F:'" :I.48:I

A C-' 2 28

1l3 "•.;: ! 3'

PAi-'234

lA .... :1.

(i),

48..
0..

:1.3.,
0,.

0'"
3310."J

01
38(,

:1. 1i.5'.
2'7.,

is.

2A

G2.
6..
0..

:33.,
:17..
0•..

0..

0..',

41,
.39..
.39..
38..
09..

3043 ..
26,!)

6!:1. 8,, 50.

WIN. 3:1.3 02
661 . 65
455.. 49

4l•'.,'

1435.86c~

:1. E5.. 49

I1.40. 52

14 5..4

2S3.. 23

637'9:.• 3,',"

Ig. ne3 ,'4J

:1. 3.23, 54
:1. 4 89.. 1.5

:344. 2%7
i 0 4.. 76
646..29
48P.. 0,3

1"2"1. 4f.?

1:'55. 03
279..19
'5,9. 67
,583.,, :1,4
23:3•. 63
609.:31',F",,3:1.9

-24(0).
1:1. £36., 2:1.

84: 37
1 3i.20

6i. E9,
1143.1. 7 3
ROG.i,, 3.:

HafLf ttoo; :i./(:(::

7,.33GE.. 9
† † † † † † † † † † † † † † † † † † † † † † † I... :i. 1'(.', l5::3:,:: sl (:YPrU;

I'l f-Lt . ife'l... i. 'f• tor.:c sho• (
1k 1 .f I J. t sc:.1.... ior',1;

I..i : a . f '"..I... :i. 'Fe(:: ': (3 cl l (3: • lIi (,ll•':: r4:1.1.674E2-08

I.I 21~. 'F I..-.. :1. 'F a *U;.:. 3 to .';i'io'r, I
I.I,.alf t-Li.f5.[e t:.oo s1ho'r"-.::1 ,, - : , l ..

I-ia 21. F".-'... I. fr:'Ue n:o eli ori U:'~ ;

1.1 . :i. f I JA.,U. : .. ) I' :.'";
i'Hal 3. f''i... t. .: 'U;oo sih o'rt
Vial 3f * L-'I :f.. "b (::) vi'orAt

'/ ,, (3 ':'tS ?:...)
Half-L, I.I..... ife " t:.'oo shi')o'rtl:

I 4.. :t .I Uat:5':E..(.( ei(:i' U;

:1. I, 4065E-08('t.
2.., 651. •..0
'4,, '::($27.;.91220'.(?:tT

:1...7495E2:-08
.3..41/912>08

Ha f- if , .. ,":l:.'t-oo sh rt

a :i. , 7 i f4 15'3(3 .. (3i'I(e'
1574RE1:.

7.. S47-09

i .:. ' ,, I :l'.:.)'i•. 0 l a I.. 3( ,
I..I a :i. "p .... I... :i.' f'* a.' 'I:; 0( eb ., e. U;:) .

Half-. L "I... :i. 'fe t:';o l' r 'r 'U;:k1f.~ I. 'f, ' U:57 4 •.I.- ( 3(4 '

:1. ,,8 47 -"i-iha 1. 'f:-.I... :i. U 0 'hoc' v.ii' (Y'e't;

6..4(9319E2 '08:1. 2564E-0
3. ,, 9 3 2 E6-10:...,.)

:1.62i:.'64E-07..?Y:



EF-1 Sump #5

2009



FERMI'] NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number.

Task

1. Representative sample collected.

Date/Time 3 Ito -6'J )
Container Number 4far- 6p4

Storage Location Fermi I:.

2. Sample secured against tampering.

Performed By

Fe'P I (signat-ure)

Employee ID Number

F n(iii I (signature)

Date

z /

Employee ID Number

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD = I. I L e " uCi/mnl

i

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP 18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note dispos (ion
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Chemistry (signa ture)

Employee ID Number

/' J it .~'
kPignature)

/ 330Y
Employee ID Number

Rdod al Engineeadiol

(signature
s"-~O 0 z7

dlz//196

Employee ID Number

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number. (V//F

Task Performed By Date

6. Fluid approved for release.
Radiological Engineering
(signature)

EmployeD Number

Remarks:

'i

II

Femi1 aua, penixB Nn-i Rles CekitLqdScnlaioCutFr3,r22 Re. 94020



Tritium Activity Calculation

Sample Information

1 Sample Location Sump #5
2 Date Sampled 03/18/2009
3 Time Sampled 16:25
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted. 03/20/2009
2. Time Sample Counted 14:00
3 .Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.8 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2972.5 cpm
Net Spike Count Rate (cpm) 2964.7 cpm
H3 Spike Activity (dpm on count date) 7397.6 dpm
Counter Efficiency 0.4008 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 8.7 cpm
Sample Count Time (min.) 10.0' min.
Net Sample Count Rate (cpm) 0.9 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Hkg cpm)

Minlrpujn Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) = 1.16E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCl/ml x Sample Volume

Technician _ Date __-_2_/-__

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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Log Number

Task

1. Representative sample collecte

Date/Tinme[ )- 6 " /

Container Number• !.1•,,/9 "

Storage Location • /

2. Sample secured against tamper:

FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Performed By

d.

/-ii I
FeriI (signaue

Employee ID Number

Lag.

Date

,

3. Tritium LLD < = 2 E-6 uCi/mil
Actual tritium LLD = ,-<G ('tiCi/I

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP 18 evaluations.

Fer<i (sigare)

Employee. iD Number

Chemistry (signature)

Employee ID Number

nature)
-23e)/

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition-
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

/22I?~9
Radiological Erngi ing
(signature)

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Revý 94 062507



FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number

Task

6. Fluid approved fo release.

Performed By Date

(signature)

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation! Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

I Sample Location EF1 Sump#5
2 Date Sampled 12/22/2009
3 Time Sampled 10:55
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/22/2009
2 . Time Sample Counted 14:40
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Grost Spike Count Rate (cpm) 2725.1 cpm
Net Spike Count Rate (cpm) 2718.9 cpm
H3 Spike Activity (dpm on count date) 7087.7 dpm
Counter Efficiency 0.3836 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.7 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

- (Bkg cpm) (Bkg cpm)
Minimrqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpi min.) 1.08E-06 uCi/ml

Efficiency x 2.22E6 dpm/uCi x Sample Volume

q

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm j MDA
Efficiency x 2.22E6 uCI/ml x Sam~ple Volume

Technician C- X ,/> ,/ -/L. -- (2 Date / ',._, (,

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 NON-OIL RELEASE CH-rECKLIST
LIQUID SCINTILLATION COUNT

Log Number _________

Task Performed By Date

1. Representative sample collected.

Date/Time - /i4/t f'/-'5

Container Number '•/9 $d
Storage Location 'F- I

2. Sample secured against tampering.

3. Tritium LLD < =2 E-6 uCi/mI
Actual tritium LLD= ( -I•V -te uCi/ml.

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy.count completed on
system suitable for MRP18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Fe- (s egnat- )

Emloe ID Number?

Employee ID Number

A 
i_

i 1 (signature) "

Employee ID Number

Employee ID Numbe~r

Radiologal iln ring
(signature)

61ALd

54111010-

4Z49

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI 1 NON-0IL RELEASE.CHECKLIST
LIQUID SCINTILLATION COUNT

Log Numb er__ __

Task Performed By Date

6. Fluid approved for release.
-:."Radiological Engineering

Emplye(signature) m

Employee ID Number

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritlum Activity Calculation.

Sample Information

I . Sample.Location Sump#5
2. Date Sampled 05/10/2010
3. Time Sampled 14:55
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 05/17/2010
2. Time Sample Counted 13:40
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.1 cpm

4. Efficiency lnf.: (Daily Spike Source ID # 111)
Gross Spike Count-Rate (cpm) 2723.9 cpm
Net Spike Count Rate (cpm) 2715.8 cpm
H3 Spike Activity (dpm on count date) 6929.6 dpm

.Counter Efficiency 0.3919 cpm/dpm
5 . Sample Info:

Siample Gross Count Rate (cpm) 8.6 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.5 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimurm Detectable Activity (uCl/ml) = 3.3 x (Bkg min.) + (Smpl mn.) 1 .21 E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date

Form 76.000.39 Att I PI/1 DTC: TGCHEM File: 1319.02
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FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number _ __ -.

Task Performed By Date

1. Representative sample collected.

Date/Time ý'/

Container Number WA S:

Storage Location

2. Sample secured against tampering.

3. Tritium LLD < =2 E-6 uCi/mi
Actual tritium LLD = -•.? 14-1 4 uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP18 evaluations.

Fermi 1 (signature)

Employee lID Number

Fermi I (signature)

Employee ID Number A/n2

Employee ID Number

RP (signatuer

Employee ID' Number

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note dispoý
of unidentified peaks on gamma spectrosc(
report.
If licensed material detected, do not sign,
and explain in Remarks.)

sition
py Radiological Engine ri g

(signature)

2 /
Employee ID Number

Pe.rmi I Manual. Annendix B. Non-Oil Release Checklist Liauid Scintillation Count, Form 3 1, P 1/2 Rev. 94 062507



FERMI I NON-OrL,RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number,

Task Peifolrmed By Date

6. Fluid approved for release.
Aadiolo Lfng .earing
* (signature)

Employee TD Aumber

Remarks:

Feriyi 1 Manual, Appendix 13, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Trilium Activity Calculation

Sample Information

1 Sample Location EFI SUMP 5
2 Date Sampled 12/07/2010
3 Time Sampled 10:30
4 Sample Volume, (ml) 4 ml

Instrument Count Data

I . Date Sample Counted 12/10/2010
2. Time Sample Counted 19:30
3. Background Inf.:

Minutes Counted 10 mil.
Background Count Rate (cpm) 9.3 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2435.0 cpm
Net Spike Count'Rate (cpm) 2425.7 cpm
H3 Spike Activity (dpm on count date) 6711.4 cipm
Counter Efficiency 0.3614 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 9.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Mlnlirnqm Detectable Activity (uCl/mI) 3.3 x (Bkg mrn.) + (Smpl mrin.) 1 1.40E-06 uCi/mI
Efficlency x 2.22EB dpm/uci x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MIDA
Efficiency x 2,22E6 tiGI/ml x Sample Volume

Technician. / ae /..-/ /f

Reviewed By: Dale . ,
t '1/4 ,,•4•-,"l/l'1 ] o

Form 76.000.39 Att I P,1/1 DTC: TGCHEM File: 1319.02
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Acquisitio;n datre s 18..JAl-2011.1 ,46 :1
Sa"mpl,::'-e ID : aSJUM'P H5i::j

F :'e 1r':. 2 I:: "c,.: :i. at'; :icon I':"rcotec': :i:. o:n 0Gasmma3~ S j:.,::'e sy:::.~t';o•c~o [~~i:) R(j:.. :3p ''

SampIIe co:."".cticon1 start ate 7 C : .10 : 30 00,, 00
Sample c:l.o.le ( :.cti::on and d -t i.:.: 7,DLC". 20 1. 0 :0.N300.0

Sample q:ujtanti..ty n. I. 0 03 cc
Sampl' i le :, e t:'ey : Mvi 21.... e:m, a erat;:::,'r. Di::'

I) 4:0.;.' c,:('., , "'..i I:34:0~P I : i ;'i 4 i u i'. (:1 ,::la 3 : 1. ..Di...,T , Ac... d1. t. I. ,, ,E. 1 0 46 0 .. 07
r'e(s' live ti:i.me n, 0 0osn4;:: ... ,, Elapsed il. :i.i i.1:ive '0 :i. m,: 0 ii 45 (7 0(.i
IE.lap:es. i red a. .: :r. me. u 0 0 . 4 i' ' ('" . (35i..TlO.8"."'-"".: ,eil iead ti.m ,'n 0. Ž,, %

.34•.34(.34. 34.3444.34•': .4'444.34443.4' ( 34 34"0434.343.4•) . 3434344404{<• Ca I. :i. I:>,'a t 1.: ion i::q'a•r 40 rve.:..'!,:..t',,l f:~3 * 4. 34444444...••.•:(.•.34(.34(.34.)'4).34 •.343.343.4.34444. 344. eX)•:(#.344.34.34

I)etec:tor numi'ber n DIW" 4 Yearl.y cal dJa.t*.e n ,3-JUN'I" 1 0( .•,-
Kev!:ch anne 1 5,, 050i 71"")1 Ze',"o o(1 "f 'fe, .4, "2.'L,:. .
Daily cal::. dat:e n l8-.JI..I-..20111.10 42: 08,,.8-,4

,ta't': hcl ,, a .1.0 (.." I I..n l c-Iihanrnoel :: 4096
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li e.r'gjly 'st: '.:' ', e : a 1.7'0"• P I..lal'fi..... .f.e r :ati::3o :n 1.0.. 00000
.blunda'n .-" :1. ie m:.. a ,. ,.."( I...':i. I:bra'ry : :acmast:er '.n]. I:)
Effi.: Jo:.ciency f il .ie .n..'to atD4'.: al:: at a.,"ak energy1>'*~:' '4"J44 : .344 .3:.4:, .4.3.4443"f 44404344443i4..344.44.3.44,400444I4~3( 0434.4""0144440., 44':.344.30?... 4 1. 4::"""3 '"4.3.3... .. 4434,4.3.344"434,44

r:'r.c :rt:

:1.

4

78

9
:1. "
.1.1

0
0
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77. .18
243.. 06

35'2.06
511..56
~556. 6:.
609,.45
768..5 0

1 461... 19

160,,4.45

44.

1.60
,305
E12

49
41.3

63
:1.26

:1.36

:1. :1. 4
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1. ,, 7
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III:. cJde 1>' lidivty Report
S ,!"ample ID N SUMP W.5

Page : 2
Acquisition date c 1I8-JAN-RO11 140460:1.

NuliQde
1K-./43

Energy
1.460. 81

Uncorrected ' DeC',:::c.ay C'.,'orr(:
Area %Abn %lff uCi/cc ui/ (2:. (::

1I35'. :1,0,,67* 2. 501E+00 5.0"76E-0'7 5. 076E-07

:i. i.

I. I,

Flag - "M" ,'=. Klieyl in
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0..6001)0• 7 :1 .1., .',2I (1 .: 1. t al ( c. v
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1:l:j (ectoL'ed I " :'e (po'- "L ( II .o 'r, 'u ed )
Sample ID u: SUJMP 1.4.5.

I::apge 0 .
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4. Gamma spectroscopy count completed on
system suitable for MRP18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical leveldue to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

RIW (signatur
1--4.-~J.

EmployeeF-D Humber

"A- • ••-}adiological ineermg

(signature)

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scinlillation Count, Form 31, P 1/2 %.- Rev. 94 062507



Iritiumn Aclivity Calculation

iSample Information

I . Sample Location EFI SUMP 9
2. Date Sampled 12/07/2010
3. Time Sampled 08:25
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/10/2010
2. Time Sample Counted 19:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.3 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # t li)
Gross Spike Count Rate (cpm) 2435.0 cpm
Net Spike Count Rate (cpm) 2425.7 cpm
H3 Spike Activity (dpm on count date) 6711.4 dpm
Counter Efficiency 0.3614 cpm/dpm

5 Sample Info:
Sample Gross Count Rate (cpm) 9.1 cpm
'Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 1 2.2 cpm

Minim um Detectable.Activity

I (R•po m) (Bkq -pM)
Mlnliit4m Detectable Activlty(uCLI/ml) 3.3 x 1 (BR mrin.) + (Smp mrin.) 1.40E-06 uCi/mi

Efflclency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCl/ml) Sample Net cpm MDA
Efficiency x 2.22E6 til/ml x Sample Volume

Technician -__ _ "_ _ Date

Form 76.000.39 Att I PI/I DTC: TGCHEM File: 1319.02
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FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number Z. -//..d'/

Task Performed By
(-

Date

. 1. Representative sample collected,

Date/Time . ")3"// / J•LL --

Container Number _ " O;&

Storage Location /

Fermi 1 (sign4 ure)

Employee ID Number

.57], //

2. Sample secured against tampering.

Fermi 1 (signature)
•ý-'I_: //

Employee ID Number

3. Tritium LLD < = 2 E-6 nCi/ml
Actual tritium LLD = I. -• . uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

*4. Gamma spectroscopy count completed on
system suitable for M-RP18 evaluations,

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactivemateria] (Note disposition
of unidentified peaks on 'gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

.~-•. ?_'t
Employee ID Number

RPP (si iatare)

Employee ID Number

Radiological Enginp ring
(signature)

Employee ED Number

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number, ( I-- /] -: I

Task

6. Fluid approved for release.

Performed By

Radiological Engi.6 4g
(signature)

Employee ID Number

Date

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 RRev. 94 062507



Trilium Activity Calculation

Sample Infon-nation

I Sample Location EFI-L-110031

2 Date Sampled 05/13/2011
3 Time Sampled 16:35
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Counted 05/15/2011
2. Time Sample Counted 18:55

3. Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 6.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2397.9 cpm
Net Spike Count Rate (cpm) 2391.2 cpm
H3 Spike Activity (dpm on count date) 6551,6 dpm
Counter Efficiency 0.3650 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.3 cpm
Sample Count Time (min.) 10.0 min.

Net Sample Count Rate (cpm) 1.6 cpm
6 . Critical Level:

Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Mlnlitnqm Detectable Activity (uCI/mI) 3.3 x (Bkg1rgin.) + (Smpl min.) 1.18E-06 uCi/ml

Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ,___-__Date 5-IS 1I1

Reviewed By: ___ _Date

Form 76.000.39 Att I PI/I DTC: TGCHEM File: 1319.02



DETROIT EDISON IM INT-2 INNER PUCH 15 llliý.,,Y.---;'.-'.ý.f,.").'ý'.:ý.

("I.X)l (YT 101,1

................. ..................................................................................................................... ............... .......... .......................

If) Humlber::

Sample End Amen 13-MAY-2011 WM00.00,

kP 0
............................................ ................................................ .................................................................................. ................

...................... ............................................................. I .............................................. ............ ...................................................................................... ............................................................

................. ................ ........... ... I ....................... ............... .............................................................................................. ..................... ................................. ... ...........

<I



Sample TD o NI-he ::,- 100'1 SUN! Acquisition 2ate 4 -A .0045

Feri Bad,.:tin :Protection GmaSe;;'~soyRpr

Sample ID)ub¥:EIL188•• U/'"#,
S!!ample c::ollec.;;ition start date:! 1-.3-MAY-2 1 63 :0,8

Sample c,;.ollect i.on end date N 13-MAY-20.'I, 116 : 35. 00. 00
Type o f sampl : Ie :I. L Mari. l,.:i. i i
Sampl: quantity U: 1.00000E+03 .:c
Sample geometry u MIL.L.. , perator: C.P

Detector number : DET2 -- i Acquire date n 1.5-MAY-20 1I 07':'4,"',58.4 AAa
Preset live t:i.me N: 0 0:05:00.00 Elapsed live time : 0 O0n:05w1: 00.. 00
Elapsed real t.'.:ime : 0 00:05:00.91 Percent *ead t: : 0.,33 %

Desect'.or numbe'r :u PE.2 Year.-"ly 'al dat'ie :: 27....-APR::-2.011 00503 06..
K,.v/ch.'.arnnel : 5,,00029E-01 Daily cal date H]j5:MAY-2011: 1..M Y....2 ' 00::,4 :o''7.
Zero o 'Fl.ast.' :: 3., 043"79E".

w h':.'.x.'.' u•..x* x.".) •:•.`.• '.* x.`:.`. W -. )C..:..:. ,k S a ,:h P ar am et erps .x..)(..:':.':..:'. .`.::.`.:::'.':`.:u :.(.'.!:.'..".x."..':.•:.x

Start :ch.annel : a.i00 . End oh.annel:. 4096
Hle:i.gh'tii: .. It.s.ens. v:i.tv a , 5.,00000 U Sh.'a.pe sensitivity o: > 1.0,
Ma.xi.x:i mumi number of :it.':;eralt;:ions. to resolve? mul:tip:Le'.;s : 5

Ens''rgy> tol2.erpance :: :1. ,25000 Jia.. ''...-li.' fe~ ","a :i~o ': PU.0, 0l.,5f4.."j
Ab::und:ia nc:e 1..in :i.'t :; 7'5,0".0000 I.. . :i:','"a-, 'r : ciac:m ast';x'r ,,i i~.b

6:'U f :i. I~e no>y f" :i.].e :i :'' :i. :i. i.. : E'f f:1. ci.e ,:.i':Ef c.n':cie: at u Peak: . ene'r':>."
X4N! .I* 44 X- 4* X. X.444:? *4444 44 :44 'i4(.4' Y. -X *X 44 'K -A :44>* "*>,~:*4:' 44 '

H4o aswr on



............. . . .t ' t ~ 1 I ................. .......... ...... ......... ........

"D 1: . T' Ki: J..L



I .. ... . . : .. : ' , . .. . . .. " , i , " t . . i .• -! [ ; . ..

'.mp2i. c l t" :star date 1.'M'Y-li'. 16;00i. c "'i a :.(:.' . :i:
... . ..i. ..L:' .Im.i.......l:...... i flj 0 .St,,11.17 1.'.

Sam plea coleiact: on . I endI dat.e 1i'Sa35i0.00
Tyvpe cot sampl~e h i L Khr
'Sami/p le.i0, qt z.r'itr .t, :it . ii ,I .,iii i . ia n ,..a •crt [... .a .U .;' -.. : iv. :.0 I::., .'... ?...l.. :li; (:c

D~etector~ T' number , DE 4 Aciq:ui '. ,re diate R1.5 - AYn2ivi 13 a 0045.. 1.
Preset"li•• t. ": 1 , :. me N 0 00 4500,::,:. 0 El apse,,ad :. . it......m 0 0..... .

Ela psecd real ti: :.me it 4 OW iii Percent iadt 1me 0,. 03

De ec o numbe000000000xofo r it*0 ro rtrAt AD I' iA 1 4 Yealyj 'aat acal date*&o a o 23-JUN000020*1.0 1 0800 .00 oro

iKetv/chi o'nne3.H 4,, 9RE 0:a 25en.-r c: of fsu;rw: EN :1092oc?9E-:1.

:Da. .:ily cal di aote a 15-MA~Y-~201I1gp,'1 27B..54

Stcar ~;t a t c ane in :i00 Endi ch oUane ii t a 40961:

leie I. U J .o ti vi~1 :.1too P 5..0000 1 Siat.pe a exnm.i.to LQ ai .t 4  0 O u
Ma xirmLumtt lf ~.pc nube of. itoo-ca i. lo.....- resolv mu 3.t :1. : n~ a 5r

lEner'gy ) tole.r~orance :i.75'ro000i ia. :.:1.a f fe wool: 01 a'a 0.00W000.
ib napotn iw Wfti:ro :.:.itt n1 75.8w;00000 i.I:cao a ar:tiuote t 3

ii.(/ :1.:.,.' .":: e'n'. c>' "•.j:~. : ib . i' i FTD n! o :i"' . I:•:. .:i.'i ",::.c : .I , ,n:::1. era'. ::..h:: :I!..'.':i"ac .' enor. rjv. :. 3 ," 7i' : ':.!.;,,,!:

Pk It E~nergyc A ' re a Bkl: -i c F WiI Citaonnelo iefIto i2w IC 1: -cc %5: oOE rr F :1t

1 6) 7w~. 0.5 RV' j ~ 1.0 13~3, 7' :1.i '1* 1.. 59~~o . 1u

a(0 7190., 62 '41 In.a 397..3 a .l Bil 12 O~RSE2 3 0
i. : . , "t' . .. ,iiI' 0.,? ,.,'".c l ,.- '•5..51. 4(i-) :1 1.49E .0-0. . 0.

o Li `. :.4. 39 . ' - i.• 2. 75. .... ' IO:.:8 ' 26 : • .2 1':0 :: .....i . . . .

' . :.. ,( .....,8 . '4 . 2.9S.; 292 1.15 e93' I i 1. :E:-:";' 7. 2... ED-.,-
-...a!.. .;i 5 1"1 4.. ,.2 I, '" : :i. : !3 J U. , .l .ili. :1..'



:1.

Page
Acqoisition Time - 13-MAY-2011

I., I J: 1 ý.i [::, ..

FJ. t d e .n

ii 671.1

62

491

78

4.1.0

49
is
4

(' , F•I
:1. f3r..

*I;*) '

I I :1.
jul c
I I

.11 ..

Iai-
01K4H'

PWZ(. A0
I w Cf

-5~



Si pl TD a u;..;1 ui'
AC;UMMOV

Nucl:Iid e;K -, I.'.':- i
:1 460,$.:!i X.

r r '::~ ':;: ci
I.

1.

:1. ::?~ :1.

"*', uz



summary of Nunliae pcrivitx
Sample 1D L EF!-L-!!0OQ SUM

Total nuirbew of lines in
Numberof
Number;of lines tentatively identified

Nu. ~id

Nucid
Uncorrected

Wife Decay- UNA=

............. I ..... .... .... .... ..

Page N
Acqvisition date n 15-MAY-2011 WON=

by NID , G 85.71"'.1

ecay (Ann, Decay Mxm, I-Agma
uci/cc

:1.,. 0 E:

'I)

.... ........ ... ... .......

Grand Tota Activiy::i., ?
1:1.

Ncieseifi a:. limit



k"ejectea Repowký
Sample 1D t EK-L-110331

I a. ..•..:'.: ::, ,. . :..i• :i 'r. :•.i.:: v , ... .... .... . • . .. ..• , I ,:. : .,. i. '.. i!!: :: ~ i'!:.i :•, ..,.", .....

V* : . 1. 0t 1.3 l

Hal' .'A '" -A:i f3' e:i
Rat?.I i..o E:33 : I.y : M 't: n d:: .

. *I::':',,..,:., 'i: ::s' 4~''', E b;i'

'4i." . :1, :L":'i '7;3•) ":!,•:,,,:.•

: I:. Iia

$3EX•,, ") :1.
136. ,,

I

I. ,
¶53,,
S..,

:1.1.,, .45
:1. ,. .33

.... ... .. -::. ', i y :. .... ...: : .! r ... •~~~~~~~~~~~~~:1. .T,::~ ~:..'i:!, !. i"i,, .!i!.

............ :: ............

.......... ".b:) • i:' c: u. "0d ............
(":,•5I.I,. Ii~i..'.," :;X.2:+,

... . :.. I .,::,' I' *' L'. +'," '.i ................... .. :, - F , ,u . ' :: .... .... ....
.... ........ !.k :b I:,:,~ n d .... .......

R.,...:, c'.l'-"n d Q

'o•;; f.".'; L",LtY'+d

PI'. .I 7! :.•),, •if,•'J'.(.•

X E" -I ..:M,,;

%" fPl unI"

C '. .:1. " SC.., 13 -1 .G,

CIj., •:•?5 (:.°:v , .•!!.,"'Y(s:i. (! ,..i"

1 60S., IP
r:.. t:: ::,,:.

1.7.:.:55

:1 3. 5 ? L,

:1 xi .ia.:,.x:' F ,,:''., 7

(l.. ,5::,:
Ms. :47I:. :1.$ ,, 2•?;

.'i :1., :.

15.3/

414.07,

.99.74
I 1. Ra 6

U1629 .9
a.725.70

1915m

..

3. IT

IR 2. 50

6: ,, :"(i')

•.2:, ' .. .

..4

4:1.

4. 66
¶13 'Ii.560

I,.

9 , 3'.):

4, 8, 0

9.90

:1. E:,54

,, ' 0

:1.'',, :1.

.I.b: :, , .'n d ............
'.1. i..:' ,-3.1 4i. : I. 2

... l:I. ;.... r:. u i....:. I ...

........ I, , ::: .:. F:':,: t'. ........

....... II.1 c 1:.' ; : ',:::,u .'1 ,.':l . ......

............ 1 , ::,c'. i..t' d ............

............ H : ,: ' .... ........
. lh:, :1.: . t. d ............

... .... ..... !A..Io IP: )u r',:ld ....... ....
.......... . I'1,::)'.: I::'o u.n ,:: .... ........

..... ....... I .h : .. I'- o ~ ' ,: .... .... ....

.... ........ ..,: '1; F ' , ,:i ........ ....

II .I:: :.' , ...........
... i.,::: Fou..'d::.

........ Not:)' F:ound ......

........ .... t l::' :'::tti •d ......

.... ........ 11Ir:.I' t I::" c:,tu 'n ,l .... ........

A:: b: U. k" V,,

('I• b U Y 'I ,

Abun.

1:3++ i '.: ci'r

I .-- .4, 1 4:1. 31..•

J, A b u. I --I d

TA-".. 114.~~ ~ 74 2 1 77

1100i .10 I

:. Ai.,, I F)

...:' , 1 -
:.1 :. ,, k. •-:

: ix',i , ] i

4. .25.3017-3 ...•8 tjt3!:• g, j'.;
........ c,:3 1:.: F :,:: i, .'n ,:l . ......
........ .... I i, :'. I: ,:,. ' ,:l . . .. ..

........ NotI:,': F:'o un'd: ......

I:.'t t::,t.t "n ,,



**11pl. i

Nuclide. Wa:),,f I1 ;"., *.:; 1. , 9

,1 .. . i. :1.

;1.. ';(t ,, . '.:i'; 44:. ,, 5I 1.

P',:::,urid 48:' . 48. , '.,"!
1

......... I.[,:.•':: ::',::, .tr ::l ...........

......... I'l,::, l:: /:: :::•.. •' C] .... .... ....
.:. ...:l .......

...... '.I,:::,1:: F:,:: I.n : ................. ,1,::,':: I:',::,u n d ............

N ot FouInid....... I, : .H:: I ::t',:, . n'~ cJ ......

.. .. I-- I: :.: I:' ' ...........
.......... I.I,:H : F:,:::u.;,:l .... ........

.......... N ,::,':', ::'::: u.n d ............
,I J.:•I.:) •, I. J :i n ;.I.; ,: •i• ,,, - ::?.? " )..• :

2:I.4

'*~~ 431

4.6'77.4,,.
:?11 .",;•,, 2

:1. 9 ,:. 0I:'., I,, 0



Sample i. a• iEFIL: . . I. SUM: Acquiitiondate 15-.Y-EOI

it ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :: Enry Ae gI-dCane ..P Cs cr Wpof "I I g -.il-

C'

0i

I 433

'I
'I

I i *~

I /',

(62.

*2' C'

:1.
Ct I~

INSi
I Ti i I .. I. (/ L Iii:11

:.i02.~'*.'i'' *i' IMI iii S. I 7 -O 10. 4.i "ii j

Flaw "T" :::- ,'.AIi-*.-I.ý,OC fated



.... . . . W. -Y. :.:.1f: '. Y" .. .. ....- A. I.X 2 tif..
M i n i m u m.t: .. :t:. ....... CC ::C : C. .3. "' " C. C : .. .:,.'" l :.C ,.::r. . 1 Cr .t.: ;r '. .. :f '

• ,'. Aii:.'. ~ :ini.$.tr , X i)&:C::' .:J.• E :F i...!....3::.) T ( ":I : i. ..':L M I: 1 :)flj . ,:

Nc iid

M 0 - 'e
E.Ii'...7i

I I I

4:' 1:•:-- ,.;

•II.".C:'.. .''

CO'6

M-0.

ZN -,I. -11

C;C "' - '.
1,1,.-.• '.6

K" 851 "'1!'

SRN,.*..691'

BF;-M",!i,

Y. . ;""- S''

KR:.F-',.9
RO-,'" 09'l
IR F .'."' -:D '.

Y-90.11"'f3ff

III.

10.

:1.

14.

•:1 ,,c

53,

0.

0.

M.

'o.

1..

01,,

.I

5113••.00'fl( I.'; ,,

*,*,I '3 1 I: ',

. ' , C3 .I ,I-
88.":,, ,25

834 F .- ,,"..3}

:1.8,S10.69,,::'7:

: . 0:: :
133a. -'

13 5 'I)

:.,,.i..,, '?i()

'3, &'"3

21. 4 .31. ,. '":".,S

1 6 .II..
............ l , ,t.: .6i
7;'7 6, .: A-.)

151. 1 !.
<?7S')s,, 4'1.

1l, ' 63

j?.!;;.' , ;9 9

4. CU' iL: ,,t;38
6. I, i

.... ...... ,. ..X7 1 , ,3

:1.:. 2 4,.30

,1.04:. 90

I C 3::: :. , ::.::.':' cl :
,, ,- ' to o:.... Sg r

I ,, :(7. : '.; li.... .),

.................................'...:..'"--... :.F. :::."..!!1ic,"..

, , -1 .. I... :i. F .:" ::,: c; , ::.,.

o .: , F. ,.. . (":,tf:1. CS" I )... . 1 Cl ' 1

5 ,.94..09 E-08.,1T.

:a .,, 1. . 7 fE...0I8I,.

Hlf-L, jfe f t:", too Ml' l C) .

•. g. ,:... j j 35 '," ':;! Ic'c... 'et c',S L
l:: ' l, ,, (,Ji ': .,S *:"-:i "3 t, 23'S

7.8371.'E-098

'1.'. Ii,'' ".., :i. 'f',:.:. c 't::,:: o , i.'!.' c 'I;:

I.1..:1. "F --I.,. :i. 'Fe .I.;: ,z::: ,: .., .• ' , U•":

6.'.:.1 .8.4. 59.E',: '.;,:,o-h0,9 ~ '
7 ,'':. 'i i:...JS
7.I.,.:.f ... 74. 53E-,09b::,:: .I<:)
2.h: 1 1 .9-2.. 64.E':, . - 05:•:: !l- :>r-:

H', 1./ . 4399E -08i(::, ';::,::, ml~,i,'':
Ha 'f...I..i 0f,',. '.:Eo .i•0,8'ri
.'. 1f" .. 0.:. 418E , -0,: 8 ;!I",:,"

'7..;, Fi3543 E.: !...(.i:.,:

Vial , f .Lifel• 't"-'o....';
Y~~a.; I i" 'e,, 1 .;' '.r : •[. 'T I

7~•, i : . 7l. i ::: 192E:,:-,09"•':',r':



WAIMUM ~ ~ ~ Deetal Actv3t Re", 'n;

Sample TD r 01ý17AIOOTI T :...,'
A; ... 2'i..;..'1' ;. ;Ac ;j:.,':r-; ; 2,.5 , I';C >." ; .,.• :,:i , i , .., :il:" 4.!

Anued Page ,y
Acquisition dat -" 15M'"E I '" ,

S u,,).IIll'

EI.ne;!,"
&-.; ,. i;N.ucl . ide c:

" 1 C)•:"" !.

C h I..l)3 ...'c.

1"(-" 9 ".

y.]:1,I.. :1. C: 7

p? ,... :. ,"!

. " ; , 11
, . ;I.,I

:'l ," I, ;I' M

i.= ', ... .

"I., 1 71'7
TE,-,I iT.','

X,-"1 2','.I

"'IE ""1. .:.91"1

XE~i.-IE1, 31.

T' E.., 1.3 ;i.*

• X"E.. 1 33; I.M
XE,-..;I 3 :.

Xi E ,.;. - .'! 1 :,'

,XEi-"1.,;, • 351'1l

:1.2,•,,
':1.6!.,40t.

I I.
S17.1

Ii~iJ

('I1,

I.?,'1,

2;+;1.

4I.

2i.

321,

2.4

37i.

54,,0.1

41. :!.

43.,

(",..'J.11,

.,..• .•

7 : ,.': 5, .",..•

14 0. ,51";

*!! A5,, :•

.0.8
.97

•- ..;,, ) .. ..

:1, ,5".•;, !56•i .63

10 9 . '2
,I .'-)" ''..•,,•. it)

:e•r:. 84 ,

li* I E'

2-. 6. W.'.4.
S1.0

...i.... ". , 3

8 841 " ":'.' 93

•Jl4./ ,, ,i.

21 .•• ,

2.1,, 4:1

;:1. i"49!•:,, 75:

r1 /c:,?.k ,' ::,

30;J ,':. ,,./

.... l'l... :' " i, :

._.,o .. I.
++! i .I . ,

1.".a I f ! i. -I .: 'e.:., o i. h o:.(, I....

-5.47?9,S!,E '' ,' "

'"I:',, , LtE ? A l C~ .. -f I.
5 f 5 f I ::.il,.

.1.2869E-06 '¾ [t

,it ,,s..5'?:f ,!,',lI i;.,,.fZe/
Half] I-,L.i.fe;:. too,;,,;' -.s+h ow,'•.':

C f I J, .;. I

2 d. :: ..E.. ,

; I., ' &'7 ::; :I. I (&,,, j,9
1I. 8433E -081.+i,1.!..,+)t.

,1. "" .i , 'i'

•3 ,,it & •gI!F,('. '"

.3, 3;1, :, E - ;'

'1•:1.4E-0

1 I ,, 1 i fi. .. I

i .- i: .

II.:; fl :1.P



M-.in im 9. Page .. 3
ft JA 4.1.. ::1.(:;3L !..!:)Acquisi~ . 2.tion" :s~'~c dat g :15-MAY- :1:2.

:j ''1,, i1,

• .It,, ...• .I ..... ;.•

1 ' ':1. .:

CE-1.3
,o, : I .. ...

':..:.. '1. i 'i3
I.. A:: ... 14 (--D
)? f:l.. 1. .:.1.

CI ii W.~
C E ..:i. ',:..AI.- 4:'1.

L: A'" -:1N...-::!

C IE - 1. 4.'

I: -1.' 4,

E1.. 1 T"?

FI I " 'l.',: i :.

IE U--:1 I,. •

: ,'.,1< : / V!

"I"A- I1 S6:,i:
I.,,! ... :1../ "

R'--.' 2..'-
l : : .:*'.',. :::: . ;.

"II ' *'';' -J,: , .wax..... , .: ,

s ... ,.. .. ,

II.

I:.j ,,

4.9

01.1
0..

41.

:1(2,,

:16.

50.
a2.

7..'

4%

W.•l
(9;; ,,

4R.,,

its"

En.,''rp.

at I.•:::.:,•

,a '!,l. 999,,,9 :.".

.3.3

:1 , .: "

J '.S :~., %1. 1*,.;,*.,.,.'.1
2 '5, .:. 1;"*.;'.

6i. ,,

29"i!'. WS

9 .1C.'.;!

I. 004.0. ,
10 .(! ,, .:1,

9155

' m... ' ;:•

I5 .

7:1. . "9

:1. ,$:'(5 , ,:

53.Y4,, ,

•. l, :1. 9
:I 40. 9

186•:'. 2.:1.';

338. T.?•34 ,, ;'•

1 0I . 1.?*', ,, :•:I

59. 5-i'•:i 1,41i:"

';. , '.L':3 " 9 " ~:. ' 1 . 9.. . )l''

.. 7 1 .' 74 4f',. L: Ca09h 2 '0l::
'3 r' -O.`2.

)..)A.: :1. f ... :j. f'1,.. .9 1:; ,:::aa:2, ' l c:,' 'IHal~ 3f-Li~.1fe 1 to s h ort

H ., 1.f ". I.: : a' ' Ua ::,:9::,:a ., )'ic,::a'a."'U

I ..I. f l . I...i :i. 'fa:.: iA:a i -:: i '.I' ,:af lc ;

4,, 7:1. 1.70...
)..)•, :1. 'r".' ' ''..:a .t , 'b.c.io vs.M',: ,'l:'.

':3.17 E-08

333 EI:.0:.-3.321A9E-.08

A~ 3C'J'751&"31': ., ; :' .i "'u.C .:.nI:'....) (;. 3•

9." ", , 9 1.

:1 ,.:.".; 1.j •?i:~~:.(Y!

c:,.,i 't.'c:•:?•:l.. ..k: ..0'?

H .', 1. 'f-" I.. 'i. 'f,.. "t:c.:a,:: £..o• :,'ctl'

..................................... ,:.'.•'...". ,
:. IE.. 7

2 !;, .2267.-iLifE7"'08q

4., 7136I29E::i-,.09':''
5I.3153E'. -09.,,Mi:., ZiT

( ~ :::i. / ',:: i ,



FERMI I NON-OILT RELEASE CHECKLIST

LIQUID SCINTILLATION COtUNT

Log Number Byf/['L--/[,[t >

Task Performed fly Date

K,. 1. Representative sample collected,

Date/Time P/ - 9 A:3 49 el"," 6O

Container Number tl Mi 4,.JJ •

Storage Location , I_ _ _ _

2. Sample secured against tampering.

Feri (si 'ture)

Employee ID] Number

Fermi 1 (signbCure)

i)'*)~ //

-I- '*L)±*

C 3 /A
E-mpAloyee ID NuYnber

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD = _,_21 _._- nCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.).

4. Gamma spectroscopy count completed on
system suitable for hIvfRf evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

'C.-

(.lhemlstry (signature)

Employee ID Number

RP (signature) II

Employee. ED Number

Radiological Engineering
(signature)

A_\ ,,S
Emplo/yee ID Number

.1.- Zc( -

~/

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 941 062507



FERIl I 1NON-OML RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Loe Number •rF - L" - ]

Task Performed 1By Date.

6. Fluid approved for release.

I,.

Radiological Enginering
(signature)

l 1/q.I

Employee ID Number

Remarks:

1,

Fermi 1 Manual,'Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculallon

Sample Information

1 . Sample Location EFI-L-'110051
2 Date Sampled '11/23/2011
3 Time Sampled 09:00
4 Sample Volume, (ml) I 4 ml

-Instrument Count Data

1 . Date Sample Counted 11/23/201"1
2. Time Sample Counted 23:30
3 Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID It I'l)
Gross Spike Count Rate (cpm) 2547.3 cpm
Net Spike Count Rate (cpm) 2538.8 cpm
[13 Spike Activity (dpm on count dale) 6360.1 dpm
Counter Efficiency 0.3902 cpm/dpm

5 . Sample Info:
Sample Gross Count Rale (cpm) 8.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(318( cpm) (13kg cpm)
MlnlIynjm Detectable Activity (uCI/ml) 3.3 x (Bn(g rin.) + (Smpl mln.) 1.21 E-06 uCI/mI

EffIclency x 2.22E6f dpm/iCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm< MDA
Efliclency x 2.22E6 uCI/ml x Sample Volume

Technician , Date It -,

Reviewed By: [/V\9_A__L J _. Date 1 (-2 L/- /

Form 76.000.39 Att I PI/I DTC: TGCHEM File: '13"19.02
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FERMiI 1 NON-OIL REPLEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log NumberPerfo r reed

Task Pertformea Bly

r
Date

1.' Representative sample collected.

Date/Time 5' ./ I 6. ')-.

Container Number - . -/J- g

Storage Location _______"__

FermM• (signa(ure)

13 v Nme
Employee ID Numnber

57I //t

2. Sample secured against tampering.

Fern 1 (sig/a ire)

Employee ID Number

C!-J 3, //

3. Tritium LLD < = 2 E-6 uCi/imil
Actual tritium LLD= t. -R,, LuCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MR.P18 evaluations.

Employee lID Number

Rpl sin.Nat me

Employee lID Number.

5~'•~ (7

5. Gamma spectroscopy report shows no
identifiedpeaks above critical level due to
licensed radioactive: material. (Note disposition
of unidentified peaks on gamma spectroscopy-
report.
If licensed material detected, do not sign,
and explain in Remarks.)

-fvG C-((Radiological Engiot inug

(signDture) me

Employee ]D Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev,, 94 062507



FERMI 1 NON-OIL PELEASE CHECKLIST

LIQUID SCINTILLATION COUNT-

Log Number U_2i/--].-L. "-- /' ,6 '"' "

Task Perfor. edB3 i Date

6. Fluid approved for release, AaIo o >i i
&Gdiologica1 En(',gjpeernng
(signature)

Employee ID Number

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release ChecldistLiquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 Sample Location EFI-L- 110032

2 Date Sampled 05/13/20"11
3 Time Sampled 16:20
4 Sample Volume, (ml) 4 ml

Instrument Count Data

I Date Sample Counted 05/i15/2011
2. Time Sample Counted 1B:55

3. Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 6.7 cpm

4 . Efficiency Inf.: (Dally Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2397.9 cpm
Net Spike Count Rate (cpm) 2391.2 cpm
H3 Spike Activity (dpm on count date) 6551.6 dprn
Counter Efficiency 0.3650 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 5.7 cpm
Sample Count Time (mmn.). 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 o Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Mlniunhqm Detectable Activity (uCl/mi) 3.3 x (Bkg min.) + (Smpl min) 1.1 8E-06 uCI/mI
Efficrency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/mI) Sample Net cpm < WDA
Efflclency x 2.22E6 uc/ml x Sample Volume

Technician Date -. _ _

Reviewed By: ________ __ _ _ _ _ _ _ Date _S--__-/

Form 76.000.39 Att I PI/I DTC: TGCHEM File: "1319.02
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FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SC11,TILLATION COUNT

Log NumberL]$/-.- / ',.)-

Task Performed By
(

Date

1. Representative sample collected.

Date/Time JA•Ž.9. L/ ] /._•

Container Number - I -'1 ý "

'Storage Location 67''

2. Sample secured against tampering.

Pe•iiiiY I (signi~ure)-

Employee ID Number

FermyIe (sind Numre)

Emplý]oyee ID' Number

3. Tritium LLD < = 2 E-6 uCi/mi
Actual tritium LLD = t . 7 i 6 - uCi/rn

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

Chemistry (signature)

-Lqr- 6

4. Gamma spectroscopy count completed on
system suitable for MRPI8 evaluations.

Employee ID Number

RIP ̀slgnature) t//

Employee ID Number

5.1 Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Radiolog•.al Engineering

(signature)

Employee ID Number

t2- /,-/I

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2: Rev. 94 062507



Trilium Activily Calculalion

Sample Information

I Sample Location EF1-L-1 10052
2 Date Sampled 11/23/2011
3. Time Sampled 08:45
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/23/2011
2. Time Sample Counted 23:30

3 . Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 8.5 cpm

4 . Efficiency Inf.: (Daily Spike Source ID It 111)
Gross Spike Count Rate (cpm) 2547.3 cpm
Net Spike Count Rate (cpm)* 2538.8 cpm
H3 Spike Activity (dpm on count date) 6360.1 dpm
Counter Efficiency 0.3992 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.2 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (3kg cpm)

Minilmnm Detectable Activity (uCl/ml) = 3.3 x (1kg min.) + (Smpl min.) 1.21 E-06 uCi/ml
Efficlency x 2.22E6 dpm/ucI x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 uCI/ml x Sample Volume

Technician __ _ _ -------. _ Date 1(i2-el/((

Reviewed By: Q Date */I- - L--l/

Forný 76.000.39 Att I P1/1 DTC: TGCHEM File: 1319.02
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FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number ________

Task Performed By Date

1. Representative sample collected.

Date/Time 44 2AUL/Q2L.

Container Number y( )7'Q

Storage Location _ __ _ _

2. Sample secured against tampering.

re~i-i 1i (sig-nature)

Employ;ee U) Number

Fermi I (signature(

C/)

.)c ,q

60l,4.
Employee ID Number

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD = -f. 2L C" -P uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MRP 18 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

(21/k I {Vt~)-~ L~-~

Chemistry (signature)

---- L- 4 ýt f.

Employee ID Number

Z2 Afza 4

Employee TD Number

,//")...."/K• '-(.. - • _
RailoialEgierin

) .. /d' C

Radiologibal Engineering
(signature)

Epy' ID z7
Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rey, 94 062507



FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number..

Task Performed By Date

6. Fluid approved for release.
IRadiologic l'Engineering
(signature)

Employee ID Number

Remarks:

[..

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 3 1, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1 . Sample Location Sump #9
2 Date Sampled 04/29/2008
3. Time Sampled 10:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 05/01/2008
2. Time Sample Counted 16:08.

.3. Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 8.1 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3031.8 cpm
Net Spike Count Rate (cpm) 3023.7 cpm
H3 Spike Activity (dpm on count date) 7776.1 dpm
Counter Efficiency 0.3888 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.1 cpm

Minimum Detectable Activity

, (Bkg GpM) (131k dpm)
Minlip qm Detectable Activity (uCI/ml) = 3.3 x (Bkg min.) + (Smpl mln.) 1.22E-06 uCi/mI

Efficienoy x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net opm < MDA
Efficiency x 2.22E6 uCVml x Sample Volume

Technician C-----'" ( fl,_ , C--- Date _____ -______

Form 76.000.39 Att I PI/I DTC: TGCHEM File: 1319.02
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FERMI 1 NON-OIL RELEASE CHECK.LIST
LIQUID SCINTILLATION COUNT

Log Number.

Task Performedd By Date

1. Representative sample collected.

Date/Time 141_31b,

Container Number , ;w-: (/

Storage Location -F /

2. Sample secured against tampering.

3. Tritium LLD <= 2 E-6 uCi/ml
Actual tritium LLD - I.L L u- uCi/mi

No tritium activity detected. (If tritium activýity
detected do not sign, and'explain in Remarks.)

4. Gamma spectroscopy count completed on
system suitable for MIRP 18 evaluations.

Fermi 1 (siginature)

Employee ID Number

Fermi 1 (signature)

Employee ID Number

eCmistry ( aure)

Employee ID Number

RPt(gignature)

/;lo3 K9 N
Employee ID Number

Radiola lial Engineerink
(signature)

Employee ID Number'

/7------

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Fermi'l Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P. 1/2 Rev. 94 06i5O7



FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Performed By

Log Number

Task . Date

A,6. Fluid approved for release.
Radiological Engineering .
(signature) 7L

Employee ID Number

Remarks:

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

I . Sample Location Sump #9
2. Date Sampled 11/03/2008
3. Time Sampled 10:10
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

I . Date Sample Counted 03/20/2009
2. Time Sample Counted 14:00
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.8 cpm

4 . Efficiency Inf.: (Dally Spike Source ID #1111)
Gross Spike Count Rate (cpm) 2972.5 cpm
Net Spike Count Rate (cpm) 2964.7 cpm
H3 Spike Activity (dpm on count date) 1 7397.6 dpm
Counter Efficiency 0.4008 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 8.3 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.5 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimrnum Detectable Activity

(Bkg cpm) (Bkg cpm)
Minirpurm Detectable Activity (uCl/ml) = 3.3 x 7(Bkg mIn.) + (Smpl min.) 1.16E-06 LOCI/m

Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCI/mI) = Sample Net cpm MDA
Efficiency x 2.22E6 uCl/ml x Sample Volume

Technician _Date

Form 76.000.39 Att 1 PI/1 DTC: TGCHEM File: 1319.02
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FERMI 1 NON-ORL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number ______ ___

Task I Performed By Date

1. Representative sample collected.

Datp/Time 3/ ( /_____

Container Number D• e4 r C

Storage Location ______-______

2. Sample secured against tampering.

Ferti I (signature)

Employee ID Number

Fer 2 "1 (signature)

/ z 73
Employee ID Number

c 6 ý7,2

) W711 (2

3. Tritium LLD < = 2 E-6 uCl/ml
Actual tritium LLD = 1' t S e - uCi/mI

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4. Gamma spectroscopy count completed on!
system suitable for MRP 18 evaluations.

/~iO
Chemiistry (6ignature)

, o~n C'
Employee ID Number

RP (signature)

Employee ID Number

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

(signature)

Eo -'/iN
Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/21 Rev. 94 062507



FERMI 1 NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number

Task f release

6. Fluid aproe for release.

i Performed By

1'

/

7

Date

, : • .RadiologaFinngineeing/
signature)

I Employee ID Number

Remak.

Fermi 1 Manual, Appendix B, Non-Oil Release ChecklistLiquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

'Sample Information

1 Sample Location EF-1 Sump #9
2 Date Sampled 12/03/2009
3 Time Sampled 14:50
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/09/2009
2. Time Sample Counted 06:03
3. Background Inf.:

Minutes Counted I 10 min.
Background Count Rate (cpm) 7.1 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
" Gross Spike Count Rate (cpm) 2747.5 cpm

Net Spike Count Rate (cpm) 2740.4 cpm
H3 Spike Activity (dpm on count date) 7101.9 dpm
Counter Efficiency '0.3859 cpm/dpm

5. Sample Info:
Sample Gross'Count Rate (cpm) 8.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.6 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)
Minirpqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.15E-06 uCi/ml

Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ___ Date !Z-C-i'$

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 NON-OIL RELEASE CHECKLIST

LIQUID SCINTILLATION COUNT

Log Number .iel/k

Task P erformied By Date

1. Representative sample collected.

Date/Time /0 . 'JicJ

Container Number UIV # /

Storage Location 4'r - .

Fie li (signature)

.Employee ID Number

.~ ~/6

2. Sample secured against tampering.

3. Tritium LLD < =2 E-6 uCi/ml
Actual tritiumLLD = ,41 . lie-t, uCi/rn

No tritium activity detected. (If tritium actiN
detected do not sign, and explain in Remark!

4. Gamma spectroscopy count completed or
system suitable for MRP18 evaluations.

F i" (signature)

Employee ID Number

'ity Ch mis f i7(s ture-'iý

511110b

Employee ID Number

RI P s Dgnature) e'

!'Employee ID Number

6)15)))

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed rqdioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy,
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Radiolo dIaEngine ring
(signature)

Employee ID Number

e Z '' l-/ el

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507 .



FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Log Number .....

Task Performed By

6. Fluid annroved for release. . . ..: .' ..

Date

6. uid annroved for release. Radiological Engineering
(signature)

Employee ID Number

Remarks:

)
:.i{,:.

"1
..j •

Fermi I Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507



Tritium Activity Calculation

Sample Information

1. Sarhple. Location Sump #9
2 . Date Sampled 05/10/2010
3o Time Sampled 14:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

I . Date Sample Counted 05/17/2010
2. Time Sample Counted 13:40
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.1 cpm

4. Efficiency Inf.: (Daily Spike SourceID # 111)
Gross Spike Count Rate (cpm) 2723.9 cpm
Net Spike Count Rate (cpm) 2715.8 cpm
H3 Spike Activity (dpm. on count date) 6929.6 dpm
Counter Efficiency 0.3919 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 9.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.6 cpm

6. Critical Level:
Critical Level Count Rate (cpm) J 2.1 cpm

Minimum Detectable Activity

I (Bkg cpm) (Bkg cpm)

*Mlnir Lim Detectable Activity (uCi/ml) 3.3 x 1' (Bkg min.) + (Smpl min.)' 1.21 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCl x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < M DA
Efflclency x 2.22E6 uCl/mi x Sample Volume

Technician.-- Date

. Form 76.000.39 Att I P111 DTC: TGCHEM . File: 1319.02
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FERMI I NON-OIL RELEASE CHECKLIST
LIQUID SCINTILLATION COUNT

Lou Number __

Task

I., Representative sample collected.

Date/Time / / .1

Container Number 5 0 , -4,

Storage Location •*p )

2. Sample secured against tampering.

3. Tritium LLD <= 2 E-6 uCi/ml
Actual tritium LLD= -I. ! e-ýa uCi/ml

No tritium activity detected. (If tritiumm activity
detected do not sign, and explain in Remarks.)

Performed By
C- Date

•- h~/)
Fermi I (signatre)

Employee ID Number

Fermi , (sig(,fture)

Employee ID Number

Chemistry (sigD ture)

Employee ID Number

4. Gamma spectroscopy count completel
system suitable for 1MRP18 evaluations.

5., Gamma spectroscopy report shows no
identified peaks above critical level due t(
licensed radioactive material, (Note dispc
of unidentified peaks on gamma spectrosc
report.
If licensed material detected, do not sign,
and explain in Remarks.)

I on

RP (signatuYrr,

13 'Ok)/t
Employee ID Number

Radiological E" s) ering
(signature)

sition
opy

Qo V

Employee ID Number

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507



FERNv
L

Log Nurnber . ' i i ,

Task

6. Fluid approvedfor release.

Remarks:

I11 NON-OIL RELEASE CHECKLIST

QUID SCBI\TILLATIOI\, COUNT
'Is

Performed By Date

(signature)

Employee ID Number

Fermi 1 Manual, Appendix 13, Non-Oil Release Ch~ cklist Liquid Scintillation Count, Form 31, P 2/2 Rev. 94 062507
Fermi I Manual, Appendix D, Non-Oil Release Cht cklist Liquid Scintillation Count, Form 3 1, P 2/2 Rev. 94 062507 -



Tritium Activity Calculation

Sample Information

1 . Sample Location EF1-L-1 10026
2 Date Sampled 05/13/2011
3 Time Sampled 15:50
4 Sample Volume, (ml) 4 ml

_ Instrument Count Data

I Date Sample Counted 05/15/2011
2. Time Sample Counted 18:55
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.7 cpm

4. Efficiency Inf.: (Daily Spike Sou ce ID # 111)
Gross Spike Count Rate (cpm) 2397.9 cpm
Net Spike Count Rate (cpm) 2391.2 cpm
H3 Spike Activity (dpm on count date)! 6551.6 dpm
Counter Efficiency 0.3650 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.6 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0,9 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minlrnimn Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min,) 1.1 8E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCI x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date •-I&--i

Reviewed By: - Date I

Form 76.000.39 Att I I?1/1 DTC: TGCHEM File: 1319.02
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FEE

Lo lNumber [f7 .,-../ k J.•.i'

Task

1. Representative sample collected.
Date/Time I/o •"•1 "{'"

Container Number

Storage Location r

J\41 [I 11ON-O1L RELEASE CHECKLIST
LIQUID SCflITILLATION COUNT

Performed By

( %/

Date

/~
Fermi'4 (signatu-e)

~40 LI/.,i)
Employee ID Number

2. Sample secured against tampering. I

3. Tritium LLD < = 2 E-6 uCi/ml
Actual tritium LLD= I. - S -I. uCi/ml

No tritium activity detected. (If tritium activity
detected do not sign, and explain in Remarks.)

4I. Gamma spectroscopy count completed on
system suitable for NWRP1 evaluations.

5. Gamma spectroscopy report shows no
identified peaks above critical level due to
licensed radioactive material. (Note disposition
of unidentified peaks on gamma spectroscopy
report.
If licensed material detected, do not sign,
and explain in Remarks.)

Fer i1 (sigtdre)

Employee ID Number

At' 4' 'en

H- 2J -.

Chemistry (sfgnature)

K-- 6
Emplo ee ID Number

e'

R~P (signlture) (U' 11

Emplayee.ID Number

Radiological Engineering
(signature)

Employee ID Number

/7--1/

Fermi 1 Manual, Appendix B, Non-Oil Release Checklist Liquid Scintillation Count, Form 31, P 1/2 Rev. 94 062507
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FEPMVlI I NON-O.- _RELEASE CHECKLIST

J.QIQUID SCfl\TILLATION COUINIT

Log Number - - ) -<3$
Task Perfor-ed Bay

6. Fluid approved for release. .LIL ,-L
Radiologial ][l~iginring
(signature)

Employee ID Number

Remarks:

Date

Fermi I Manual, Appendix B, Non-Oil Release Chdcklist Liquid Scintillation Count, Form 31, P 2/2 Rev,. 911062507



Trilium Activity Calculation

Sample Iriformation

-1 Sample Location EF1-L-'I10055
2. Date Sampled 11/23/201.1
3 Time Sampled 08:23
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Couinted 11/24/20"11
2 Time Sample Counted 03:37
3. Background Inf.:

Minutes Counted t10 min.
Background Count Rate (cpm) 9.5 cpm

4 . Efficiency hIf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2550.6 cpm
Net Spike Count Rate (cpm) 2541.'1 cpm
H3 Spike Activity (dpm on count date) 6359.1 dpm
Counter Efficiency 0.3996 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 10.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate'(cpm) 0.5 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimrnum Detectable Activity

(1310g cpml) (13kg cpm)

MinhlInlim Detectable Activity (uCi/ml) 3.3'x (1kg mrn.) + (Smpl rmin.) '1.28E-06 uCi/m1
Efficlency x 2.22E6 dpm/uiCl x Sample Volume

_Sample Activity

Sample Activity (uCi/ml) Sample Net cpni < MDA
Efficlency x 2.22E6 uCI/ml x Sample Voltimne

Technician , Date ,'--/(

Reviewed By: I/ i.I 'Date 2(Z/-/

Form 76.000.39 Att I PI/I DTC: TGCHEM File: 1319.02
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