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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •'t - $) 'q ] 7O7

Sample Location (Well Number): FT-- 5)>

1. Representative sample collected. Date/Time L//&7/t9W / o '),

Sample collected by: ,,L / ,A n ,;, .,c Date: VL/ ,-
Printed Name / -i-gature - f

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: 2 ýn L&,Arr/lg/ X1 1/-b4 d Date: eT////
Printed Name / ignature

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

Performed by: •p.Amed I Date: __-_7__
Fermi 2 Chemistry Printed N.ame Signaturw'

4. Tritium analysis printouvtr viewed by Radiation Protection Supervision or
delegate. //• ) Afs/6

Performed by: /(D K'/ 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-5D41708

2. Date Sampled 04/17/2008
3 Time Sampled 09:30
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/22/2008
2 . Time Sample Counted 12:00

3. Background Inf.:
Minutes Counted 10 mi.
Background Count Rate (cpm) 7.8 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3023.2 cpm
Net Spike Count Rate (cpm) 3015.4 cpm
H3 Spike Activity (dpm on count date) 7787.0 dpm
Counter Efficiency 0.3872 cpm/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)

Minimrrqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-06 uCi/ml
Efficiency x 2.22E6 dprn/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 ____2_7__ _9

Form 76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: ,f -- •b T/ ]/ 7)i -

Sample Location (Well Number): LeIFT- 0)

1. Representative sample collected. Date/Time /7Z / I 5?OM

Sample collected by: - Date: .-' 4 A 'A ,J k
Printed Name / Siature

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: iY 1 /lR- a/ /?/4 Date: 4i2L47
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: --- •DO ,t---o i/• - /..- Date: L/o!

Fermi 2 RP Printed Name A ature
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Sample number: •6f F-T'- 5 0 / 7 ) 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: 4 - v / It/ KL ,L/
Fermi 2 RP Printed Name " ignature

Date: 6 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: [41) ,L,-,L"7 /

Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Date: 'f . 2 Y- 6"
Signature

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: I - ,CD 03"3 1 o

Sample Location (Well Number): _ _ _ _- _5-7_ _ _

i. Representative sample collected. Date/Time ?);I\ -Oci? / J9•-S

Sample collected by: (I rH Lt(ý',, / (1) •Date:3"!--t-
Printed Name / "S ignature

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: '/I 2,' / .A•,ktr Date: 14- )o (7
Printed Name I Signttuhre

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

Performedhy: 1> (h'-- --- i /7(Nv. I .7 -Z--._. Date: 4..-
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate....ate:U.._.___

Performed by: I 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-5D0311109
2 . Date Sampled 03/11/2009
3 Time Sampled 14:55
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 10:10
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) 2991.0 cpm
Net Spike Count Rate (cpm) 2983.5 cpm
H3 Spike Activity (dpm on count date) 7361.1 dpm
Counter Efficiency 0.4053 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) 1.2 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirmufm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 ---- p'"Q ----- Date 4/ 7• ,-

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



WREF1 04-052
Page i of_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 6A( ,"t 03 //L'9

Sample Location (Well Number):. 6r1AT - ;--L

1. Representativesample collected. Date/Time a-7/- C09 / /5','5"-,3

Sample collected by: Ij-6 6ý'%SN4 Date: 3..(- "
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: 00,147.
Printed Name

/ Signdt- Date: -2 'e2 121

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

Date:
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Sample number: 97T -5 Di // '

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

Performed by: 46uut4, I Date:
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 R iati0n Protection Supervision or
delegate. z 4/1

Performed by: I Date:,47Z
Fermi 2 Printed Name' Signature f)--

Radiation Protection Supervision/Delegate C/9

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

"7

Remarks
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pame
zample W n EFT-WO3110`.:ý Acquisiuinn date z 21-APK-2009 160&1'1'ý'

Fermi 2 Radiatiak prot.eution Gamma Spectooscopy Nopwt.--

Sample Parameters
Sample 1D kumbnvN EFT-5DO3110'D
Sample collection start nateu 11-MAR-2009 105000.0t,'''.,
Sample collection end date a 11-MAR-2009 14N55NOO.OO

.Type of sample U I L Mart. Liqui.,.:)
Sample quantity g i.W00WWE+03 cc

Sample geometry a MW Operatovy JH."3,

Anquisitinn Pa0wetays

Detector number 1 DET !,f;, Acquire date N 21-APR-2009 !W5203.0j.

Preset live time U 0 00WON0.00 Elapsed live time u 0 OO;3OnOO.O(,.-)

Elapsed real time a 0 OOM30U00.93 Peycent dead time U &05

Calibration PaTamateps

Datectop number a DEf Yearly Cal date 1 20-JUN-2008 WQONOO.Wýt

Kev/channel I 099882E-01 Zero Offlets K43079EO'I'.*.I.

Daily Cal date a 21-APR-2009 305U02.66

peak bearch parameters

Start channel N 10 (."i End channel a 409(.:j

Height senaitivity a 5 ý 000011.1 fKape sensitivity n 10.000W.)

Maximum Yatmber of iterations to resolve multiplets a

Nuelide identification Payameters

Energy tolerance a 2.00000 Half-life ratio a

Abundanwe limit a 75.00000 > Library a dacmaster.nU:-..

Efficiency file a EFFD4,pRl:!. Efficiencies at v Peak energy

Pk it Energy Area Bkgno FWHM Channel Left Pw Cts/Sec NErr Fit

1 2 510.03 50 27 2.26 1020.54 1013 19 2.77E-09 30.6 6.93001.

2 2 511.68 45 30 2.26 1023.44 1013 19 2.50E-02 34J-.`ý

3 1 145%37 29 4 2.34 2919.19 29W 12 1.60E-02619.6 3.34EqWf.-.-'1
4 1 1460.53 6 6 2.24 2921.50 2915 12 3.A4E-03130.--',,
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 0 c

Sample Location (Well Number):____

1. Representative sample collected. Date/Time 7•/ / /&/ &

Sample collected by: 27",,-,A ,..,4 2 ,--- - Date: ! -5 •-ci
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: "I'O kA id / ,tt/!Date:.
Printed Name / i nture

3. Sample counted o-rn-;orT c ith 7 0.70 r 79 "Operation of the Packard
TRICARB-"OO0 or 2 100TR".

Performed by: C• " " / Date: A-A-•
Fermi 2 Chemistry Printed Name ýin lre

4. Tritium analysis printout rev('wed b adi tion Protection Supervision or
delegate.

Performed by: 4 'e-C1' ' / Date:. _/ / 3
Fermi 2 Printed Name "' ire -e
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 EFT5D9909
2, Date Sampled 09/09/2009
3 . Time Sampled 14:00
4, Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 09/21/2009
2. Time Sample Counted 14:00
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID #I 111)
Gross Spike Count Rate (cpm) 2763.5 cpm
Net Spike Count Rate (cpm) 2755.8 cpm
H3 Spike Activity (dpm on count date) 7189.1 dpm
Counter Efficiency 0.3833 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinirmLum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-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

CTeehni Date q/-ZZI

Form 76.000. DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: CFY - 9o71

Sample Location (Well Number): ,'

Date/Time M71 Z%1. Representative sample collected. / 1yeo6

Sample collected by: - ,',-' /
Printed Name / Signature

Date:_ ___- __ _ C

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: q•/,/ ,
?' 1 fu

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

/ ~ ,/~/Date:



WR EF1 04-052
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Attachment 1, Page 2

Sample number: CF7 5 ? 5L)

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:
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 lu tion r ?ewed Radiation Protec ion Supervision or
delegate. -7 -C9

Performed by: ML . , i ''~?
Fermi 2 Printed Name Sigture
Radiation Protection Supervision/Delegate

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

Remarks



DETROIT EDISON FERMI-E POWER PLANT 21-OCT-2009 llg25247.8*ý*?

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPORT

HIGH EFFICIENCY DETECTOR

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

Sample ID NumberN EFT5D9909

Sample End TimeN 9-SEP-2009 1KOON00.00

-- ------------- ------ - ---------------------- ----------------- --

............. ý: f ............
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6-F 5L

Sample Location (Well Number): • 15
1. Representative sample collected. Date/Time :!( / /3ý?o

Sample collected by: 5 tAh•tu;.rd, Date: ,_§ib3/
Printed Name / Signature

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: _t , / ý6.- •-h/4 .. Date: Zo/,, -
Printed Name / ature

3. Sample counted in accordance w 7 .0 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: T-o,-,J &A - Date: 6-V-o
Fermi 2 Chemistry Printe tName ig ature

4. Tritium analysis printout revie ed Rad ation Protection Supervision or
delegate.

Performed by: Date: C-If t
Fermi 2 Printed Name S "r
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 EF1-52410-5D
2. Date Sampled 05/24/2010
3. Time Sampled 13:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1. Date Sample Counted 06/25/2010
2. Time Sample Counted 08:45
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.3 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2683.2 cpm
Net Spike Count Rate (cpm) 2675.9 cpm
H3 Spike Activity (dpm on count date) 6887.9 dpm
Counter, Efficiency 0.3885 cpm/dpm

5 . Sample Info:
SampWGross Count Rate (cpm) 7.6 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)

Minimmn Detectable Activity (uCi/ml) = 3.3 x '(Bkg min.) + (Smpl min.) 1.16E-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 { ,Z57- f-)

Form 76.000. DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: zP-5aq1"#/O-- 66

Sample Location (Well Number): . .

I~ ~I
1. Representative sample collected. Date/Time :V-9Y11// /0 / 0o/L)

Sample collected by: -•A•/,,6UJ/"Date:_ _6___

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: K/,LV/?/4.lWZr- /l2,/A• • / Date: 1/,73
Printed Name ! Signature'

Note: Sample containers nay' 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 r/-. /42< /("/ggt/
Fermi 2 RP Printed Name Signati

I ded,44ý1 Date: q-1-5`1



WR EFI 04-052
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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 byC( JS A)f-/tr / O . - Date: ,J$
Fermi 2 RP Printed Name Signatdre

* 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: & ,174/ "..-,W Date: /
Fermi 2 Printed Name • Signature
Radiation Protection Supervision/Delegate

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

Remarks



DETROIT EDISON FERMI-WPOWER PLANT W-SEP-2010

.RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPORT

ýHIBH EFFICIENCY DETECTOI:',,'

..................... I ........................................ - I ..................................................................................................................................................

Sample ID NumberN EFI-W410-50

Sample End Time: 24-MAY-2010 13WON00.00

REMARKS

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

J 11:. .j.i

...................... ý:) -f .......................
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: F-7--" / 0 JO( SL)

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

1. Representative sample collected. Date/Time//-/]-1 V / /,3 :3 0

Sample collected by: _ _____4 __- / _ ____ Date: //- ,I-/6
Printed Name / ature

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: O 0'r?+- / Y y,-4 Date:/H--/,- }t
Printed Name / Signature

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

Performed by: -- K / / • y -- Date: ((-(7--(o
Fermi 2 Chemistry Printed Name Signature

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

Performed by: evý17,C 2eAYP 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-1 02010-5D
2. Date Sampled 11/11/2010
3 . Time Sampled 13:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/14/2010
2. Time Sample Counted 05:24
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.9 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2538.6 cpm
Net Spike Count Rate (cpm) 2529.7 cpm
H3 Spike Activity (dpm on count date) 6738.5 dpm
Counter Efficiency 0.3754 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.2 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)

MinirInLIm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.32E-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

S A r2zý 14.-~' 0 bOTL~ 
2

- fo C-, 7

Technician _ _ _ _ __-_ _Date /( -/1e1-,1(

Reviewed By Date /I/! A-

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: eTrr- /0,710--- 6/0

Sample Location (Well Number): 5" D

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

Sample collected by: "-/2 ,-7,4-S / - Date: ///////0
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: / ' ,.1Date: /, 9'.,,
Printed Name I ignatu 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: C>
Fermi 2 RP Printed Name Sig taur/

Date:



WR EFI 04-052
Page of

Attachment 1, Page 2

Sample number:•/!•7 6/)-O/O

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

Performed by: /Pl) # Date:________
Fermi 2 RP Printed Name / Signa6e

* 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
delegate. A

Performed by: kohe ,-r " 6 r / 5 ,-
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Date:

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

Remarks
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: - -7/]- £

Sample Location (Well Number):__

1. Representative sample collected. Date/Time . 7-I) / i}

Sample collected by: (Pi-i4f'-- / Date: ,- ' 2 -h 1

Printed Name / gnatd

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: / Date: ,-.4 )/
Printed Name / §gnat ile

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: ,- / Date: 6-''-c(
Fermi 2 Chemistry PrintedName Signatu

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

Performed by: / Date: K '//
Fermi 2 Printed Na e Signatureu
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-6711 5D
2 Date Sampled 06/07/2011
3. Time Sampled 11:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/10/2011
2. Time Sample Counted .10:59
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 5.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2407.6 cpm
Net Spike Count Rate (cpm) 2401.9 cpm
H3 Spike Activity (dpm on count date) 6525.4 dpm
Counter Efficiency 0.3681 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) 1.3 cpm

6 .Critical Level:
Critical Level Count Rate (cpm) 1.7 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnlim 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 uCi/ml x Sample Volume

Technician Date _______

Reviewed By: 1'---.-. Date e (-0 -

Form 76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: - "T 6, 7 --

Sample Location (Well Number): . I

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

Sample collected by: ,, ,i , / - -- Date: , / /
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: D. (- - "ate:
Vrinted Name / Si~natui

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 # 7"

Performed by: C 6 / Date: 6•'/*.'
Fermi 2 RP Printed Name Signature
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Sample number: F -",) //- - -'/ )

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 i'd - " / ..A '/,i ,-- Date:. -13
Fermi 2 RP Printed Name Signati'/e

. 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. -2

Performed by: Ee&?#/-
Fermi 2 Printed Namg
Radiation Protection Supervision/Delegate

Date: t-17"i

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



DETROIT EDISON FERMI-2 POWER PLANT 13-JUN-2011 1OH40:08.39

RADIATION PROTECTION DEPARTMENT

GAMNA SPECTROSCOPY ANALYSIS REPORT

HIGH EFFICIENCY DETECTOI:'ý.

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

Sample ID NumberN EFT6711-51)

iil:.,:I.e End Timeg 7-jUN-2011 M00M.M.."i

R E M A I:'ý 11ý',,-.'ý.-'.' ................................ I ................................................................................................................................. ..............................

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

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

BY::

.. .. ... .. ......................................
NAT Mfý:

....... ...... .... ..........
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Sa pl T.3i.tle a IFT6.7 :I1-51
Decay Tie= 5MM55

Page N 1.
Acquisiti.on Ti1.me =:: 13-JUN.***2011: I. i:DD j.'5,

Post-NID Peak Search Report

it Ene~:rgy Area Bkgnd FWHM Channel Left Pw %Err

003
0I
Uf
Li

66.82I

351.9
511.I40~

60.48

37

74

128

61
56
75
36
17

1.88
1.74
2.64
2.51
2.01

:13.2
70.5

102. 41.

1218.5

292 .71.

128
695

1015
1213
2913

91 4H.
16j 24 1

I5 17.

ANe A).-

K -



Nuclide Line Activity Repor-t-.-.
Sample ID N EFT6711-5D

Pape m 2
Acquisition date s 13-JUN-2011 OWM05

Nu . :i. e
E ne .

Uncorrected~ DeaCr

15. 2:1.



Sumar of Nucid Acivh1,

Saml IDvEF6115.

Pape H
Acquisition date u 13-JUN-2011 OW55NOS

01

10 0 . 0 0.1.!4

Nuclide Type N natural

Nuclide Hlife Decay uci/cc
K-40 1.00E+05Y 1.00 3.274E-07

....................................
Total Activit- H 3.274E-07

Decay Corr
uci/cc

3.274E-07
....................................

3. 2 7 4 E - 0-..',ý

Dea or Sig.,..

FlagsN "K" = Keyline not found

"E" = Manually edited

"M" = Manually accepted
"A" = Nuclide specific abn. limit
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6 ,7" h'P/.9/1

Sample Location (Well Number): •))

1. Representative sample collected. Date/Time / /. -J) / I)

Sample collected by: /"- >f• .II,-• 3 __ - - Date: ,/is.-/>-/
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: Q: v A/"1r- / V) Date: /l)--1'
Printed Name / •ignadtre

3. Sample counted in accordance with 76. 47 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: To 'ate: -i-I-'
Fermi 2 Chemistry Printed Name Sgn ture

4. Tritium analysis printout revi wed y Radi tion Prote tion Supervision or
delegate.

Performed by: -- Date: _
Fermi 2 Printed Nane •"SatuW
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 5D
2. Date Sampled 10/12/2011
3. Time Sampled 12:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/01/2011
2. Time Sample Counted 13:30
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) 2529.7 cpm
Net Spike Count Rate (cpm) 2521.6 cpm
H3 Spike Activity (dpm on count date) 6381.8 dpm
Counter Efficiency 0.3951 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinihpLnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-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

Techni Date 11- _,

Date NUV 0 1 20 11

Form 76.000W DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 17r7 '1 -1,

Sample Location (Well Number): 5___

1. Representative sample collected. Date/Time /t)- /) - I

Date:_/O-Z-//
.4

Sample collected by: x--- / /
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:Ca '-Of4? ,--
Printed Name

/
/

W=&4jA=-

Ylgnatlul"e
Date: /0 -/IY •J

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: '04eff--,r

Fermi 2 RP Printed Name
/ A 9" Date: 69% A./•

Si aturl .



WR EF1 04-052
Page of__

Attachment 1, Page 2

Samplenumber: F/Y kJ/j2]d .-

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

Performed by: - / /Y- Date: _M
Fermi 2 RP Printed Name Signture

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: , IDate: / L '//
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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Pag M ?.
Ac~quisition date : 28-OCT.-2011 15N412:5Sampl.e ID N EFT101NI-,1-

Fermi 2 Radiation Protection Gamma Spectroscopy Report:.

,.••* ** ** *...•,,.x**<.** ** .• ** Sample Parameters .. •:.,.*x•::.,.x..•:,•* ,.•.,.* *:•,•..
Sample 0D Numberg EFTIB0:I.iI.-..51
Sample collect~ion start: date: I1.-0CT...RU.1:1 10:1.5200.00

Sampl.e collection end date a 12....CT.-.201! :12''i.5N00,00

Tiype of sample : N1. I iMari. Liquid
S.-mple quantity : 1.,008000003 cc i--'

Sample geometr~y u, MaLL Operat~or: CLP

I:: * f . .. t::i{i•. P1 O.i:L: ::'..:*-Acquisition Parameters

P reset livn.ue!i: time a 0EO i-:00.8-O l. live
Elapsed Pea.-l, time i 0 00345000.64 Percent• dead

S28-OCT-201 0 15010i 528

time : 0.03 %

.~. ;x(.* **..***. -. C*-CC.- ,,C-. ..x.:.-:j:..,C..:Calib-r.atio .n Parameters **K: *. *:*,• ***::**:& * * ,C ,C,.. ..**** x .
Detector number N DET 4 Yearly cal date ..14-JUN-E0 14.5056.41Kev/channel : 5.00063E-01 Zero offset -5.63736E-01.

Daily c~al date N 28-0CT-201106:54031.91.

***************************Peak
Start channel a 100

Height sensitivity N 5.00000
Maximum number of iterations to

Search Parameters *:•*x*×**•*n*.,.*••**:•..
End channel N 4096
Shape sensitivity g 10.00000

resolve multiplets : 5

** ** ** .x..•.x.** .:-....Nuclide Identification Parameters .- .x* -:.* * .:::,. •.;.,.
Energy tolerance : 1.75000 • Half-life ratio : 10.00000
Abundance limit a 7::700000 Library a dacmaster .nlb

Efficiency file n EFFD4 m2I1 Efficiencies at : Peak energy

Pk It Energy Area Bkgnd FWHI..M Channel Left Pw Cts/Sec %Err Fi t.

:1
2.:

0i.
Li

511. 40
1461.86

63
10

1.62. 1023.82
2.77 2924.63

i015 IS 5.9:6E-02 14.0
2918 20 2.63E-02 16.1



Sapl Titl a F1021-
Page g :1.

Acquisition Time = 28-OCT-2011 150107.28

Ift: Ene:,rgyjT Area Bkgnd FWHM Channel Left Pw %Err Fit , I ix1 d wi-

~51[1.4
146.86.

16:1.
71

1.62 1038 10
:18 :14.40

[. 6. :1.

fP 1,g1-t



Nuclide Line Activity Reporl:
Sample ID 2 EFT101211-51)

4~ ~ ~ ~~~Pg S ;~I .. i':l(

Nuolide Types natural

Nuolci.ide
Uncorrected

Energy Area %Abn %Eff uci/cc
1460.81 71 10.67* 2.352000 2.832E-07

Decay Corr
uci/oc

2.83RE-07
:1. pa

Flans W - Keyline..,



Summary of N3ucide Activity
Sa•m plie ! D g" E F:'T 1012 I.'I-5...:

P~age g•
Acquis•:it~io,:n date g 28E-.OCT-2011 1.50: 10'.7;

Tot .a u • :er o'f :i.n. s :l.nns in :pectrul.2
Iumblr of un:i.de-,ntif d .,: .line:i . (s .
N~umber of l inesf.-,!: tentat,:ively v identi fi~ed by NID( 2 10 0,00%,

ituclide Tyt:pe : natura.-l

N'.hc. l 1 :id. d e I. :i.f ;
K.:.-40 :1.0 O E.',.O Y

Ui nE:::f o~'3 oc.::I..'.

Dc'ay uci./,c
1.00 2iOi. 832E-.,07

ity , i J "2.832E7@...7"

D~ecay Corr
uci:; :i./c

2.83i2E..

2. 8•32E-.-0'7

D.cay Corr
:I.-'S ig .lma Er ro'r

0.456E-07;i

1.-.S:i.g ma%:E:.rror rI. ag-.

16. 12

Total. Acti :i.

Grand Tot l. A :::i.vity : 2,,.8: 7::.

F:-lag.s : "K" =:: !.:eyl:i.ne not: found
"E" = M~a;nua~lly edited

'N" = Mlanual..l y c:celp:,ted
"A" - 3. N cl•d::. :i. :e - c , .c :i.c a:n, spec ficm ..1 ..i



Rejected Repowt-.:
Sake ID a EFTIOIR11-51.),

Page 2
Acquisition date t 28-OCT-2011 15NWTýý

Nu .clide Halft -lif Ratioc Energi~~cy :Ml u r'
Activity I-Sipma
Wi/cc) %Error Rejected by

I.OOOE+35 13.99 Decay



Unvident1Iif( ie Ene~rgyv Lines

Sa peI D. E~iF :iii.L1].

3 11.4 161 1.62 102.8 1015 ~1. 5.956E-02 14.04 4. 58E+00S
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1, Samlr.]e iD N .FT1 :..1.1.1-a: i

M :in i :. rm,'. m Det:ec:.tab:,- e. e P::;..: A iv. , ' i,: Re a : r.

luh.c: . i. Gcull-, (. :) (uC:ic )
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FE5116. 1099.2 1. 756GE01 Ii,
i:' 'l:. 9 ii, "1Ft'::la 3>'L I " • '': :: :'-. ;i :,t;CO. 60 9. ..... 7,4 . :, ..,3.0 W)
CU"-., 0.' 134)59 Half-Life too short

NI 0. 14'1. Half-e' t al.. i f L:oo slhor-t
,Z. N. (- ..... 1.,. , 1.1 5.. 52 , .... 1.,,4.114.1"-"0.i)8

Zt-.,M ".43.6.3 Hal f-Life too short:
SE .- "/'.j.. 5. I 336.7 I .i ,56E.. i. ::y.
AS.76 0. "... Half-Life too sht:

I.JR-"8;3 ? .:; : , I. 7 4 H• L 'i. "',too short,..'BF,:",3 0. 529F'.6(4 HalfLif to short:,"
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n~imrum Det,.:ie.ct.able: A:citiv~itiy R:Lepo::,rt (c-ont:irnued) P::age N:
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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: EF1-5/D Project: ROITOOI16
Sample ID: 245517010 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 29-DEC-09 11:25
Receive Date: 25-JAN-10
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis

Alphaspec Pu, Liquid "As Received"
Plutonium-238 U 0.00279 +/-0.151 0.459 1.00 pCi/L JXD2 02/10/10 1301 949025 1
Plutonium-239/240 U -0.0501 +/-0.148 0.425 1.00 pCiIL
Plutonium-244 0.523 +/-0.389 0.386 1.00 pCi/L
Alphaspec U, Liquid "As Received"
Pct Uranium-235 U -402 percent MXE1 02/09/10 1349 947744 2
Uranium-233/234 U 0.0391 +/-0.158 0.376 1.00 pCi/L
Uranium-235/236 U 0.0969 +/-0.190 0.291 1.00 pCi/L
Uranium-238 U -0.0188 +/-0.158 0.376 1.00 pCi/L
Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha U 2.17 +/-2.37 3.68 5.00 pCi/L DXF3 02/11/10 1942 945896 3
Beta 6.77 +/-2.29 2.65 5.00 pCi/L
GFPC, Ra228, Liquid "As Received"
Radium-228 U -0.0664 +/-0.659 1.34 3.00 pCi/L JXC5 02/01/10 0723 945895 4
GFPC, Sr89&Sr90, Liquid "As Received"
Strontium-89 U 0.297 +/-1.07 1.99 2.00 pCi/L JXR1 02/03/10 1029 946221 5
Strontium-90 U -0.0921 +/-0.671 1.96 2.00 pCi/L
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"
Radium-226 2.26 +/-0.467 0.306 1.00 pCi/L KSD1 02/10/10 1440 948312 6

The following Analytical Methods were performed
Method Description Analyst Comments

I DOE EML HASL-300, Pu-1 I-RC Modified
2 DOE EML HASL-300, U-02-RC Modified

3 EPA 900.0

4 EPA 904.0/SW846 9320 Modified

5 EPA 905.0 Modified

6 EPA 903.1 Modified

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Plutonium-242 Tracer Alphaspec Pu, Liquid "As Received" 70.0 (15%-125%)

Page 37 of 58



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

Report Date: February 17, 2010
Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Client Sample ID: EFI-5/D Project: ROIT00I116
Sample ID: 245517010 Client ID: ROIT00I

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Uranium-232 Tracer

Barium-133 Tracer

Yttrium Carrier

Strontium Carrier

Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"

GFPC, Sr89&Sr9O, Liquid "As Received"

GFPC, Sr89&Sr9O, Liquid "As Received"

97.9

78.9

104

102

(15%-125%)

(15%-125%)

(25%-125%)

(25%-125%)

Page 38 of 58



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

Certificate of Analysis
.1

Conmpany
Addiress

Contact:
Project:

Detroit Edison - Fermi 1
PO Box 44440

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

Report Date: December 30, 2010

Cliefit Sample ID:,
Sample ID:
Matrix:
Collect Date:
Rece ive Date:

Collector:

EFT- 102010-5/D
268144005
Water
20-OCT-10 14:55
06-DEC-10
Client

Project: ROIT001 16
Client ID: ROITOO0

Parameter . 1 Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Gas Flow Proportional Counting

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

The following Analytical Methods were pe

3.53 +/-2.47

9.40 +/-2.7 11

rformed

3.06
3.67

5.00 pCi/L
5.00 pCi/L

VXC2 12/27/10 1248 1059089 I

Method Description Analyst Comments

EPA 900.0/SW846 9310

Page 17 of 31
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WR EF1 04-052
Page ( of.,` d

Attachment a- e

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: FrT- C,,JC7(,,•T 1

Sample Location (Well Number): (•_ b PT- (

1. Representative sample collected. Date/TimeOL/07/mc / I 05-Z

Sample collected by: a 3 L. &Z-"
Printed Name

X44-ma"'osidim, tz
ýIgflatýre

Date: /6 7 b,(,
'Sireck C,40/tI/o

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-g,, R- /,s.;, /4!j.c41- A ,.d[> .Date: o0.,L6-lo
Prin'ted Name / Signature

3. Sample counted in accordance with 76.000.70 or 9 "Operation of the Packard
TRICARB 1000 or 21 OOTR"..

Performed by: /ate:
Fermi 2 Chemistry' Printd Name Signature/-'

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

Performed by: •/;A [, +mLptq /
Fermi 2 Printed Name1 M Signature
Radiation Protection Supervision/Delegate

Date.421N,),ýý?.

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

Remarks. J v



5f D;
Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-6D060706

2 . Date Sampled 06/07/2006
3 . Time Sampled 10:52
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 02/02/2007
2 . Time Sample Counted 10:00
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3388.1 cpm
Net Spike Count Rate (cpm) 3380.7 cpm
H3 Spike Activity (dpm on count date) 8340.7 dpm
Counter Efficiency 0.4053 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.7 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

D (Bkg cpm) (Bkg cpm)

Mini~qrn~ Detectable Activity (uCi/ml) = 3.3 x " (Bkg min.) + (Smpl min.),. 1.12E-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 dpm/uCi x Sample Volume

Technician -- ------ Date ________-- _-

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



WR EF1 04-052Page.-Lof 2

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: E rT- Lb C• 6 0&70(

Sample Location (Well Number): C C)

1. Representative sample collected... Date/Time •&7 /oG / 6 i5Z

Sample collected by: Dat e[ U•- J / /0 7kc1i."
Date: 6 a~/O 7I/oL.

Printed Name / . iature .%. , aZ/"/f 7

Note: Qualified Fermi 1 Personnelor other qualified individual Will obtain samples

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

Sample sealed by: C6 h,4,9ý,- r•r,;%•1•I (1t( 14 n-/v Date: OT LoZ e)0&
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 M) 5q /
Fermi 2 RP Printed Name §ignPtul '

Date:_•_ý, ýa•7



WR EFI 04-052
Page'- of -7

Attachment 1, Page 2

Sample number: F"T-- 6.•) G 07 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: C.- I.-]b.•.. . Date: "7 -'d U
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
dqlegate.

Performed by: ((0,/AK I-l /1 Date: 0

Fermi2 Printed Name Sign ' 7

Radiation Protection Supervision/Delegate

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

Remarks



DETROIT EDISON FERMT-2 POWER PLANT 10-jUL-2007

RADIATION PROTECTION DEPARTMENT

HIGH EFIINYDTCO:

Sample ID NumbeTn EF1 EFT-6=0706.,

Sample End TimeN 7-JUN-2006 10g5Q00.00

R Iii: IYI 1", 1:*ýK......................................................................................................................................................................................................................................................................

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

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

iiýý I:Z, 0 ):"I'll D BY :f

.................................................................. .......... ....................................
SIGNATUIA11:

REVIEWED ;:0,j`A

................
ZE/DATE

P " ,I::ý
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Ha>:•.'!••p] :.ni.A, !ii':.':":: : Yai':: '":. , C l~i 1 ... L.4Iic(3gI;i ra.;.:I . :eii.''.:vj,: ; j; I :M
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.. . . .Ic,...:c. :Laa::ca:...- :::i."y,"..:c,.,-.c. *.c:a.:,c.:,..c:..:,; ;;c.i ... sc .:;.: :"•`:...i•. cc....'55 .. 'cc'.'`.v.c..;;c;.

a pl ID" .:." :, . ,: EFT-,D0,07:'

Sampl collection .;:.",S:.•!,I .st.. . ....t. dat.w.,N.. ,7:I(i•i.!5 ;:N-2006:,, ST'I...ION5: I.2.:,N7•0.00{•/"'

.Sam l coll ctio end!";" date: N;; '::'"200 '1I;"I " :220Ol.M-'•.!2 1.5.": H
Type of.. sampl .n,• 1 L' .M,...i.: Liqu.id?7 1:. 11 ,.

Sampl qua tit H:Z !:!.: ':•;':.00 0 E 0 U ': . ':: I i I ..L... ..i:. '::: : I"
Sample. ge me r N... ;'.'.' Op ra or ,,":'"'' :"" 71" '

':: ~ ~ ~ ~ ~ A q is t o ParametersiI "": ,:!,:: ;:: "::''."1:'::"• [i;• 4
..... .... nu be N... . ET , 4: "ic?:. E.S ::'-qi' ve da.;,.•! tei N.i":: 10I.R 0 W N: .. .... .... ......



Sample Title u EFI EFT-6D@60706
Decay Time - 398 002ON14.0-1,

Page N

it Enrg Awea Bkgnd FWHM Channel Left Pw %ETY Fit Nuclideii-,

0

511.28

14 6 0. 8

61..
96 0 I.6 133I.6

36 2.0 102.5
IM15

.125

1 4,.9

20 12.i

14 13



Muclie Lin Actvity epor
Page N

Acquisition date N 10-jUL-2007

Nuclide
K-40

.1. :1 :1
:14G 8

Area
44

UnconTected Decay Corr
%Abn %Eff UCUCC MUM

10.67w 2.501E+00 P.464E-07 2.464E-07
2. 3.



S IUm v ofNcideAtvt
Page N 3ý

Acquisitio" date g 10-JUL-RO07 1302u14

Total number of lines in spectruw.
Number of unidentified
Numbev of lines tentatively identified by Nil) :10. W,

† † † † † † † † † †I .

Flaw "K" = K e not found

2 .46 E-'I ,

Deca Corr::
2. 3. 2~

2. 464E-0","

"M" Manually accepte,::I
''A" Epecific abn. limit



Rejected RepoM..
Sample 1D a EFI EFT-GD060706

Page a
Acquisition date a 10-JUL-SO07 13020-:5.

Nuclide.

Ma f -Li I fc

Half-lie Rati

109.74 5239

Energ % :1n

66.05

12.12

S40 .12

771 I.7

IR1 . 02,

I I9.13

145.0

178.6

1 .0

3.4

16.7

59. R

Li.2

0. .,:,;

Acivit I Sig

M UM. XETifI Ij

1.0E3 11.9

S .I 29E0 A.9

-- No FoI nd

--- 1 No Fo)und:.

Not1 Fon -1:

I.OE3 15.81

-- Not Found

-- Not Found

---~ No FoundiI

--- No Fun
--- Not oun

-- No Found:

--- No Foundi~

-- Not Found

-- No Found11

-- No Foun

--- Not Found

--- ~ I Not ou .

-- Not oun

II. I. III :56.
--- No FoundI

-- Not Fon

--- Not Fon

--- No Found

--- No Found

--- :: Not Found111 :

Rjetdb

COi:%-ii.i.:i"
153.22~

If .8

17.5

DecayAbun''



Reje ;cted Repor (<c~2 ~: contc:inuedi I c'c) Page U
Acquisition date N 10-JUL-2007

Nuclide Half-life
CB-136 13.16D

H l -ife

R :atio2~ Enevqy %Abund
818.50* 99.70
1040.07, 79.60
1235.34 19.70
Found - 4. 1

Acivt I-im

M U l'*Ii i c:
-- Not round ---

Rejected b
DecayA. . I.

:! 11.4. 7 41) 67.7

100.10
118.0

,'t 1 1.5

1.8 E 0 36.9 I ii c
No Fo n ---:

Not Foun

RE-188:
477.96:1.0

633.10 V ::

FlagsI. "N" = e ln



U idetfe Eneog Liw.

Area Bkqnd FWHM Chann

Page 0
Acquisition date N 10-jUL-2007 13uI2NV',,.

el Left Pw Cts/Gec %Err %Eff

61 127 15 3.39E-02 36.9 1.43E+00 -F
56 1015 20 8.97E-02 12.0 A.BBE+00 1'
07 1111 14 4.42E-OR 15.8 4.69E+00 -F
21 1258 12 7.78E-03 36.2 4.46E+00 'V

66.47
511. PS
558-52
632.07

61
:16 1.

9 * 0 :..7 :13

17:1 1.53 11.

Flauss "T" = Tentatively associated



Sapl ID a I F -D67

N. U. CI I i d u,(e )W U

BE-7 25. 477.59 I. . 2 9 I
F I i:*.51.00 Ha fL f to showt-I.

I,.*" 12 4 5 1.0050E-08

ji Ii - 4 3; . 2. 39 0 -0I,*

1,1 I- 1.C1_8 4 831 9 2 E 0
CO 5 i.' ~I I 12 B 2 4.6 3E W'

N~~~ I - I5.8 Hl -Lf)o hr
C 0 - 5'- 46, 12 .0 2.8729E-08

IOO! . 1 .7 3. .150*II ý

F-5'I" 8 '109 2 9.7615E-06

I 15 I4.992E0

IJ-91 III7' 43 .6 Half-L if to &h wt

S E - T* 8.1 . .1 .03 E 0
A SI - 7 6,j 55 .1 Ha fL f to hr-

BR-2I76.4 HalfLietos w;

B Ri - 8 2.4 Hl - ifetosol

K i-51 0.. I5 .1 Ha fL f .to h rI

II86 (1*. it I IiI -Li feI...Ii)o&..

KR Y I-afL f too(I. sho&...

S -) 1-11 I 38 .4 Half-i fe~ to sI w



Minimum Detectable Activity Repopt (continued) Page u
Sample ID : EFI EFT-6DO60706 Acquisition date P 10-JUL-2007

LI. Iii

9 R-

Z R -I

NB-9 i..

)

T;

T' - 0:1

R 0'.

AG I 1.
SN-I Ii

Si B - 12*.
TE1, 5,

TE127

TE Ill
X -I

T'E- i

.E121
XE - 29"

TI1 CI

BA-I Ti'.

BA .- 3 1

TE 1331

A E 1i '.

XiS II1
.6 l;

1 -1 1-

0.

T,

I A

0.1

Enrg

'ifs )

590.28
2I

70. 3

7 5 . 7.

65.90!

743 1.3

621~. 8.4

88.

93 7.

39.6
158 f 56Z

56.93~A

602., 7:1.

47.'

109.2

417.90

MX)A
WCUCC)

I 9 I . ,, .': ::.''
Half". . :-L. if "e: too,:: s h o' t;

Hlf-Life to sho&I I i

S,-:] ii.- i. .- .I.:::•:: • . ::r

1,."1 a I I f - e.t"o I:'r'['.:
Half-Li..e t" ii....) .

H .. lf.I,,- .. i. too vh:- ! : ;': •;I•or l.:

I .. .. I: -1.. :i I"::: l',:,, : i; ' :• •

...................................:'. .."."........'f,.:.:b:i-:,.;.h:, '

I .I . . . .. . . ::..., :

', 3 :. 9009E-04.)'

,:. ,, :1 " .; I! '" (.i "!

2I , 1.865E, i::-" 4. )?
Half- . '"L. if Je too,:: s:h,:::,r':

H a I f - L i feto shoT

Half-Lf I o s h o Pi 1c-i.:
Half-Lf t I....... ...

Ha l I Ife ,o sh-I:,

al f -ife to sho:.

I~l f1 i" ' I.. i. 'F ' ,:,:: Il" ::,'j ..

" ."f " . : i 'I,H ..." -1. i"''t. if" :.': to o,.: •:, .s hoy,::, .

HaI f-i f e to

[ I1 I f - L I o h p -

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

I .'.' I. ' " ' . .. . .

I I " .I. It:::: l.:O : •:: .1 , .



'.N.-?I-:ectable Activity Report (continued) Page U .31
Sample ID n EFI EFT-GD060706 Acquisition date u 10-JUL-2007 WaMb,'':

Is

C -13,

X E X-

I I13
X -1 ,I

BA-19
C E 1

C 8 - 1
BIf 4 ..

L 4 (.'J

If' 41
I h14

LA1H

B A-

LA-142
CE1 0I

C IE-
PR-144

yr '*i 1,f

E U -l fI

EU15

EU-0.`

B .- .C ..

If

20,

49.

27.

0..1

(.'i .
W,

4..f

34.

E nf e

/' ' ' ,7

MINI

16.

!P83 23* C~

537.32;~

159.4

Haf- 4f toofCoTj

Haf-if to shor

M R j ' Is
Haf-if to shoW
Hal~ fLfe o hr

Hl-if to fhort

HafLf to shorti

II.::) I i i

Hl-i fe to orT

!daIf-Li f e oI -

Hal f-Life to shrt :.

6. 0100IMil

Haf-ife too shoI t

I I f-L to short

4.1369Ef06

I 9.I253E I 09

HafLf tb short
Halfi ife too shr

Haf-if ftof shr

HafLf to hr

HafLf too shor

2. 3969E Ii

842EM.'

1.7233E.0



WR EF1 04-052Pagelof__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 6 - (.b t (,o7oG.

Sample Location (Well Number): _ •''- .b

1. Representative sample collected. Date/Time 6 (/6-7[ / n5- Z

Sample collected by:. " &, io t c4 ý•- 5- 'O-e€ ae: •/o7/coh.
Prited Name / Signat 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:,q-*~o; -,, .., • / C.A /4 '- 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: .- #Date:

Fermi 2 RP Printed Name Signature



WR EF1 04-052
PageZ. of -7

Attachment 1, Page 2

Sample number: Fi RT - CA[) 6 (37 064

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 •A -- •Date: -• '

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: l-)/' ,0s:1 4- Date:_ _1 --z

Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

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

Remarks



D&ARWIT LDIGUN PEPHIQ POWER PLAN''f'

-~ lii I .1;, I IlsII.lIII *~.l I . I I III

RADIATION PROTECTION DEPARYMEN''i''

ANALYSIS REPOR"i'

HIGH EFFICIENCY DETECTOI:'ý

Sampl En Tie -U -20 05 w0.i.

.... .... ... .... .... ... .... .... ... .... .... ... .. ... .... .... ... .... ... ..... i .... ......... ............. ........... ...... .....
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Feym R adiaionKutetiu Gama 2~u~scop Qojj

NOPY aanbw

y T o? IM n .

Wwp AS~wio ed dte N -jU -206 W5200Mi

Proset live time I
Elapsed Peal time N

Acquisitio sirn~y

Acquiro1 daW 2 5.AOUO6 W N 01'

Calbraio Paameer

Deeto umo DTYery:a at 2 -PR25

Maximum. . .. . .

W w*,i~'A .S~.,.,.s i~ 2 2.

t3'aI Inp 1 V v z 1 ,OO.

.5no w i i 7 . 0 0 i r r ,am s e .. *.... .. . ii5

EfwI~ Vil ;. HI !p.i Ef lu nv e at N.5h

i5 146 .

. . . . . . .. . .. .1 . j , P , .On

is. 8 .RPM . 4 i. 9x, r

P-5 29H.M 2914 : •.', .;,; ; ;i4 17 /" 2::,, OOE.•-:.

KO PG. '5..

B3 1.

02 4.:1



Ovc.ý. !own 0111300.01.. nuquToMan

it Enr. Area Bkgnd WN Channel Left Pw %Err

G 9.
2.1 ER99

M
1013
MO
2274
2014
L71 n
2914

W ýI tog -91

.1 24 1
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n w ýwm Cy ., Q,ý

Vic

Acquisition Won 0 5-AUB-FWL WalwaS.

K~~jjý. : Q ., . au f

." ,0 5 .

... . : ....... ..

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

Denny Ln', m1.

Grand Total Activity N 3.276E-08

FiaUs; "K" - Keylinn not found
"E" - Manually edited

3.~I R76-
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PH, via*

Halto Ratio Enstg 33::; 3
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3. .S.. , 3. 26. X 11

121

1'36.00

333 , 9I

3::.0.65

31433,63

It

33

3 3 3

3
,,f I

~3'3

Not

3 33.3j

Foun

Founc!

Founj

~1.1

SI.1

I:.0

W 1

Nt Foundic

No) 3t Found~:

Hot Found

Not Found 33

No3 F un

Not., Found

--- N o F ound

-,- .3. No 3333 332

,•p•8w

Un. 3 ,

412

3.. .: ; , 3 .

3.3 '• ' ' "•+

A. A 0 133q )::

26 00Mo 
M m: ......

:..

1 -12~ ~ ko m
3

K53~~ WLrv~

3,3,,.

SI.
SI.
:1.

13..,

12. I

3.OW 0 33 .

Ic ron

No K.-u3nd3333
No Found333

Not Foun
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ýKfdwhzi!W
SO..I 1D a1.

Acquisition dak. ý S AUG!"Oba WWIQW-?ý

MUM
1139.51
145Z 66
1461.79

.1

1.16

2.6

101.28
1022.29
1117.03
2P79. 91
H921. 00
2925.27

.12q

.10I 3
.13

:17

3. ME- 02
9. ME-02
3. 83E-02
9. 62E-03
2. OOE-02
2. 07E-OR

31.1

R 4 E,

2. GSE I.

2. MEM

2. I IM

yentatively associated



110 33u t S Y Iq, K Ko.Y q 'nW

TD EF-D000 CK,

3.3. iii

F-II

MGI ,"

CV T*1
Ag134

'IQ'''

C 0-

IT,

13

3o . .... .:4 77:•:'-.]! ,,W ;:.

I :.''3...' :.•:

..... : . 5

1641]•? .!! ,,1.2

2.64 I

'320.W!

S1.1

W'IN

1115

1 T 'C 1.3

..............................I39

M D 1".1
luci/rr)

If 1. 301 OF

I-lf-L if tooI i~i' 13f~I.

HafL fe too sh&

HafLf to 13, m
Hl- if too shor' 3

11.1

. . . . . . . . . . . . . . . . . . . .. . ;3

1.1879E- 33:I7
Half-Lif too.s.ort

HalfLifotoo howt
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 5F 7- - 1(N ,3 D(o

Sample Location (Well Number): F t7"- (D0

1. Representative sample collected. Date/Time /9/1)3 ,ZZ, / /½_c2

Sample collected by: •1 §Ic'k'is /,- . 5•AtkeX..-. Date: o.Jt,, A-2
Printed Name / Q,4•nature

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:! T? •6O•LloCrd / q/lrm4- .,•di 4  Date: o/3? 7
Printed Name / ISignatdre

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by: J' ý-l .i " 1•/L /A4'J,,•.DaA.R 2 0 2007
Fermi 2 Chemistry Printed Name Signature

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

Performed by: , / Date: / d- 7 /" 07
Fermi 2 Printed Name Sign4t/ure
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-6D121306
2 Date Sampled 12/13/2006
3 Time Sampled 10:42
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 16:57
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3407.6 cpm
Net Spike Count Rate (cpm) 3399.9 cpm
H3 Spike Activity (dpm on count date) 8243.8 dpm
Counter Efficiency 0.4124 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniqnim Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.12E-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 / 1 " Date APR 20 2007

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: -"rT-.trb (oi 3 1

Sample Location (Well Number): • F T -id

1. Representative sample collected. Date/Time 14 11,//I3/o / )O'/Q

Sample collected by: 5, •,5[ ha am
Printed Name

/-a %-, ekDate: oz:i 4q/ gniatre If /

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: S 'tu
Printed Name

dw/ae.2&
Date:tZure

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: A 1 mill / Date:_____________
Fermi 2 RP Printed Name Signati i e



WR EF1 04-052
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Attachment 1, Page 2

Sample number: -F7" (7 ' 6 ,I &'

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

Performed by: ,.,- / -.. ,. 6k '2^i Date:?7-, ,-- ?

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 Ra 1 tion Protection Supervision or
delegate.

Performed by: // AJO•ty / /6) •t--( 2
7  Date: ______

Fermi 2 Printed Name Sign re
Radiation Protection Supervision/Delegate

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

Remarks
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WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number:'F (oT 6 ( 7- 505 -7

Sample Location (Well Number): •-F 7- -o 6

1. Representative sample collected. Date/Time 7)•1)6> 7 / / 16/1

Sample collected by: ,(, l 4a< -vk / ,4J.nek' Date: /a/ob0,Vý
Printed Name / (4inature

Note: Qualified Fermi I 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: :I-. 5,01 4Jl/0ua-o/ l Date: /ld /lld9 7
Printed Name / iignature

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

Performed by: I. tDate: i22/ .
Fermi 2 Chemistry P red Name Signature

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

Performed by: /) Date: _ _

Fermi 2 Printed Name Signatiire' (
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 6D
2 Date Sampled 07/05/2007
3 . Time Sampled 16:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/14/2007
2 . Time Sample Counted 08:00.

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) 3189.3 cpm
.Net Spike Count Rate (cpm) 3181.1 cpm
H3 SpikeActivity (dpm.on count date) 7944.9: -,...cdpm J
CounterEfficiency 0.4004, cpm/dpm

5 . Sample Info: 
.. 4004 :;1 1 .

-.SampleýGross Count Rate (cpm) 7.8 cpm
'Sample Count Time (min.) 10.0: .. mn.
Net Sample Count Rate (cpm) 

m.0.0 cpm

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

Minimum Detectable Activity

NMinim qm Detectable Activity (uCi/ml) = 3.3 x
(Bkg cpm) (Bkg cpm)

:. ,(Bkg min.): + " (Smpl min.) .

Efficiency x 2.22E6 dpm/uCi x Sample Volume

1.19E-06. i .uCi/ml

Sample Activity

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

Technician _ _ _ _ _ _ Date 7

Form 76.000-39 Att 1 P1/1 DTC:TGCHEM File: 1319.02



WR EFI 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: -F"- 6oi 7 O7

Sample Location (Well Number): • F7- -

1. Representative sample collected. Date/Time 67/106/?00-7 / A01/5

Sample collected by: T" 5/cea_4-A
Printed Name i~~~Sf,~L4 ~Date: $12f

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

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

Sample sealed by: 22E'. ,, warJ
Printed Name

/ d4,9i--o SW141,014iDate: e/jL/,-)L"2
/ /Signdture

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 gamnma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Perfom-ed by: 1<" Date: ____d7

Fermi 2 RP Printed Name Signature



WR EFI 04-052
Page of

Attachment 1, Page 2

Sample number: 'F -- "7 t15 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: (24 L-) 14-Y b 6--[/ a- -- Date: 7-1 't-'7 -/
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 Raditi t- n Protection Supervision or
delegate..

Performed by: 16) /(0 /t7 / Date: " 7
Fermi 2 Printed Name Signature /
Radiation Protection Supervision/Delegate

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

Remarks
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: e/Y (p q 1 -7O "

Sample Location (Well Number): •F"- 6 L

1. Representative sample collected. Date/Time !//7/ /

Sample collected by: A., (Y,-r VlbA-.eki A t•_4 Date: it/6
PrfitedName- / Sinaiure

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: £1, ý54YAbi/ / 0 -/Ilb/A//J Date: ' /2/f
Printed Name / Oignature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR'.

Performed by: •&,92/ Date: ,/.2i.-O3
Fermi 2 Chemistry Printed e Signatur

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

Performed by: /Y'ý , 9.fe" / /D i, £' Date: L(. -
Fermi 2 Printed Name I 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-6D41708
2 Date Sampled 04/17/2008
3 Time Sampled 14:55
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/22/2008
2 . Time Sample Counted 12:00
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) 3023.2 cpm
Net Spike Count Rate (cpm) 3015.4 cpm
H3 Spike Activity (dpm on count date) 7787.0 dpm
Counter Efficiency 0.3872 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) 1.4 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinirpqIm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-06 uCi/mI
Efficiency x 2.22E6 dprn/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 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: •F r- . t) './/7 1)

Sample Location (Well Number): C- FT- 1Ž)

1. Representative sample collected. Date/Time 1// 7//kI- / / ei54

Sample collected by: &-4 ,L-. . JjheJ/ 2',.i?. , d,,,._4 Date: .i6•,.LoY
Printed Name / (OSfknature

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: _ 13,t414 a/ AQ I• /z<44AJ/ Date: bZ(24/

Printed Name / ,Aignature

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: -T- •0A•t,,tA /tuald1W7 A- Date:: '
Fermi 2 RP Printed Name / Signature



WR EF! 04-052
Page, -) of_

Attachment 1, Page 2

Sample number: ,`FT- (6) Yq/ 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:. I Printe- Nam / /ig t
Fermi 2 RP Printed Name Sgnature

Date: ,"A) gF

* 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: - /) .....I " Date: S-/Z L4ox

Fermi 2 Printed Name I

Radiation Protection Supervision/Delegate
Signature

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

Remarks
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -Ff- &,j O c- C•

Sample Location (Well Number): EFT

1. Representative sample collected. Date/Time (> Z- -9 / [c-/ >

Sample collected by: / Date: 3-'/ 9
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: - 24-," a- I /, Date: -C- I0,Printed N~ame 1i igaturl

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

Performed by: (-) ks. . c ' -t, / _- '• ( v CA, ._ Date: - -Z i

Fermi 2 Chemistry Printed Name Signature

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

Performed by: / , I Date:
Fermi 2 Printed N e ýjpature
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-6D031209
2 . Date Sampled 03/12/2009
3 Time Sampled 10:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 10:50
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) 2991.0 cpm
Net Spike Count Rate (cpm) 2983.5 cpm
H3 Spike Activity (dpm on count date) 7361.1 dpm
Counter Efficiency 0.4053 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

i (Bkg cpm) (Bkg cpm)

Minirmurm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 4, 2. o j

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: r-r- 6 D o-

Sample Location (Well Number): •-1r7" 6-l

1. Representative sample Collected. Date/Time 3-1z- o0q

Sample collected by: t trs •A\;U k /
Printed Name / Signature

) / .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: ,-iO .-f.
Printed Name 7%natu~iI

Date: - I- -t)]

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: --9/2
Fermi 2 RP Printed Name S natu -

Date: ' 9 C
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Attachment 1, Page .2

Sample number: 7-- 6!> 03 i•-i "

4. Sample counted in accordance with 65.000.115 "Operation of the-Gamma
Spectroscopy System".
(Note dispositionof unidentified peaks in' emarks")

Performed bv: / i -L -- Date: .0 ý
Fermi 2 RP

/

* 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•) /,o 7
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Sidati~re
Date: 6,/- z Z-c) Y

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

Remarks
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Page g

Acquisition date h 21-APR-2009 l5;1@w%

Total nube of lt ine cin spctu

1. . (ki.:%

Nuclide TXpe n natural

K-4 . 1. 0 .0

Decay Corr
Decay uci/cc uci/cc
1.00 3.3301-07 3.330E-07

Deca Corr:
* ~.

Total Activity i 0.330E-D7 ..; , 3 E -: ";''

Flags: ~~c "K" - cient on "A•" = Nucl:. 'I. : specific :,. mi.:



Rejected Repor-L--I
Sample TD 2 EFT-GD031209 Acquisitio" dits a 21-APR-2009 MIONIC,

Ha1 -L 'i..f

:1. O E 3

.16. 9P Deay

king: "U"



Unidentified Enevpy Line-ii-, Page N
Sample 1D N EFT-GD031209) Acquisition date N 21-APR-2009 15NIOult.,

it Enwgy ATea Bkgnd FWHN Channel Left Pw Cts/See %ETY %Eff

0 510.77 99 37 1.68 1021.62 W14 16 5.49E-02 16.9 4.88E+00 ''r

Flaow "T" = Tentatively associated



~~~dEd so Fermiv)~.a.~~a ~.l.a .a ja, a::~C: *1011:'c~ Report,: Gener ateda.x 2- .iA PRa:.a.::.ic~~~+-2009 15140024c.aC~a.*: *a . 07a :~.~a*~

Iapl ID a I-D 31 0.

Dckgnd
Sul-it

MVII
OUCUM,

BE-:.
Jr -

2I

0 0-

(M-6/
N 1 - 6a

z N-

S) E

B R-a

BR I3

K R

KR-5I

8 R

R B 8 e.*i*

91.1

0'.

(-.')1

35.

1274 5.'Ia

83.

I2 a 8

133.

*13

.13

I 5'I . 18 ~

5 13

18 6 :1.

220.90-

: , :t.1 8:, K-

"I :."'I .

9. 2, 5 7 :). E: -.. (?

Ha .. , L ife :to. sho&--...:i•

J ,II a.1-L.

a .- IJ '1 .-. I. ai ' I: al. ,::: I: *.~I•.I"•..:

I I'. :ISI :I.I i ,:...::l•.! . iI

:I , I 4 a Ia 5,,lIaa .. j(!•'>

H I', I. i: .. L I" I..: a. a ,::,:: ai.i•::r :
a~.', a1 : .;- . :i . a,-: i..:,: .!i~ ,::-j .

i~l .: 2.f .'.1. i "(, !.,::,:: 1• : • :

11M-M1.I

I. 8 I.. 9. E : ,.

I ... I. f - aa. Lf ::, ! ,:•:: !ii ::rt

I..: ý ."f -. . .f'.:.. :,::,::, - ;I" ;:.` ':

H ... I. I"....i. I a .::, i aa ::, ...! la." .L:::• •.

..1,, ?.:.;. 0 126 ..'-" `:!•;

. i ,., 5 ,,:, .. :

2.5916EI0aaa

8. 16 a 5aE
HafLf to sh[ N

Haf-if to a.ot
a .77a3E-08

Hlf-if to I h J o::a::
1.........1.'...

HafLf to short....... a:



Y -417 Haf-LiM too hort

Bckgnd
Bum

FU i

MY 1 1.

IN- IWI

S 12*,.-.i4~

C.1 1

kil

24.,

(D

31

i;.

70. 6.]

765 71.)

49M0

72 .15

* 2 8"

88. 0,31

602.7

.27 .8.)

109. W,

.: PRO'

Hl-if toosh. t

2.@120 9(,•E-08,:

H - .L..ife too short

l-. I a I : I.. 4i f .., i:.: (:1,,:: I 4,:v ".

Hal,.if- L i.f e too.:,:: s h o'•u

1. "?235,.: E-M-;..!,'.

a. I f"-L i f Ie too .. oft

7.< t".:2 3.E!,61 fi)

"'" , 1 ... . "'

7' , i .1 . 1.,I '". ,

5:.;: 6286E W:1!.8
H.alf:1 i-L.:ife l t:,Loo shot• s

2. 2,, 0 . 1! E7 -i . "...

1. :,!f "....l..i.f,:.: too',;: sh ort:

5. 9138E-O2 I '-ý)

IIII "i,"

3.3904E-0

Half-Life to hr
2. B2 IO'll'

2. 6l7E0-H

Half-Life......................................................

hilfL Fe to ho -

Ha f-if too shop-',-.

S. 7 24 R(E4

Haf-if too shr1

6. 7 0 73 E

HafLf to hr

Haf-Lf tw shor

<I H l -if to shop41)
Haf-ife too short

249.79 HaIT-Life too shonl.-.:



11 4ium flteta IAct2i vit Repor WotiudŽDag

Bckgn,:l
Sum

E n e Y ,,
WV)

M: )

B I A `

UY 1M::

L.A14:

.R- 1 &,,

~16

E`J

0"

3i,

.5.3

159.49

:41.17

7. MG -0-Y.

Haf-if to shrt

7~ .2757E-0

HafLf too hor

HafLf to ShFl

Half-Lif to shr-

HafLf to * ut
1. 00 9E !.!

Half-ife to (&.
2. 7 0 i,

HaIfI to Fw.
HafLf too shr.

3...

.... .... .... ... .o.. .... ...

HalfLif too shp-,,

HalfLif too::short

Hl-if too short.(~

7 f.~ I 9M i-.M9$

2. 7, 134 -M..

I I 1 GE I:

4. 3f*0E-M.'ý

5.392E-0



WR EF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS- CHECKLIST

Sample number: . -- P ci 07 o9 .

Sample Location (Well Number): 6FTL •

1. Representative sample collected. Date/Time 2, ? -• o / g: •

Sample collected by: "• 1S: tz (lji9 •L-. • Date: 1-o'
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:• -, Thd
Printed Name / i-gn'ate.

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

Performed by: • 4 .•- - -& / , a6.. Date: 5- -'Ic
Fermi 2 Chemistry Printed Name Signature

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

Performed by: 2 Date: /' "
Fermi 2 Printed Name Signatu ..
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-6D031709
2 Date Sampled 03/17/2009
3. Time Sampled 08:30
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 16:00

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) 2991.0 cpm
Net Spike Count Rate (cpm) 2983.5 cpm
H3 Spike Activity (dpm on count date) 7361.1 dpm
Counter Efficiency 0.4053 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.2 cpm

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

Minimum Detectable Activity

,I (Bkg cpm) (Bkg cpm)

Minirpupn Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 GZI! ( 6"h'•- ' Date 2' c, (

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



WREFI 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 6--- L,,• 03 ri c •_.-

Sample Location (Well Number): F7-,

1. Representative sa le collec

Sample collected by: M5
P Lrinted Name'

Date/Time 3-17- 09 / ?*3o

LAtue Date: -. ,7-e
-,Sg-nature. ._/

/

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:
rinted Name -- . J,4 it,/Vjjý-S Vaturd /

Date: tj- "7

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: rI- . it1/
Fermi 2 RP Printed Name

/ -' Date:
Si••nature(/



WR EF1 04-052
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Attachment 1, Page 2

Sample number: i7/r._V- £Z',1$/70

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 RP Printed Name

/
SSigna~ure

Date: 4 J-67

* 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 Radiation Protection Supervision or
delegate..

Performed by: i<% fAJ•O¢ / 5) *Date: ', ?2 7,6

Fermi 2 Printed Name Sigrt•@re I

Radiation Protection SupervisionlDelegate.

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

Remarks



DETRTT DICO! FMI-2POWR PLNT 1-AP-201 is M040::

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

Sample ID mumneyg EFT-6DW31709

Sample Eno Timeg 17-MAR-2009008WONOMM''.1

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

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

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

CERFORNED M

..... .....



Damie10 EI-GO3709Acuistin dtea R-AR-209 14NUQC..

Fri 2 Raditia *ltsto Gam Icro yRpr

*1p of sape 9 1LMr.Lqi

Sampe quntiy a .0000E+3 c

Sampl pe me~ N :j. Ope.4w :i £¼1 '3 1 UF 14. .'



Sample Tibia a EFT-ED031709
Aproy Timm - 35 OG207HOO.W.

P" a.

96.3

Area Bkgnd FWHM Channel Left Pw $Err

12 " ;

4 R.00 10257 113 21 9

5'. 1.54 192.3 99 43 4AJJ

K~ -2'-4



HuMide Line Activity Report
Sample ID a EFT-GD@3170,'..j

Page :j

Nuclide
K-40

Ener g y
1460. 81.

Wcavwcted DecaV Cary
k.kC i (:.. --..k ý ý:: i ./ c- ý::

10.67w 2.502E+00 3.010E-07 3.010E-07 1.



Summry o'Nucide cuivt.'.
Acquisition date a 21-APR-2009

Total number of lines in spectrum
ltlu!1ý1'b.,..,..'ýI., o-C unidentidad linwý
10mnber of lines tentatively identified by Nil) 100. ,,@R';

Nuclie Tye g ntu Hn

Huclide Hlife
K-40 1.00E+05Y 1.00 3.010E0

3;. OIOEJ*.: *

Decayuor :..i

::. .. - .,...................... .. I.,.... ..•..: .

'Ii!; .. " ,","• ' ]. :1. '/ ,':, i.4 {m''.:,.-J, "M" - Manually ancepted
"A" = Nuclide specific abn. llmi-L



Reeced&eowt

Sampl TE N F -E 037 `-'

Paga a e.1.

Acquiaifiw date w E! -APR-2009

u : ikl

F-1

Ha I f -L i f

I f - I i f e Ratio

109.74M 462.75

% Abundances

Enev. %U2.l

f. iWE. 19:1.,'. -
Rojnte b..p

70.2

713.82

722 .7B

968..I.0

.40

.60

:1.0

E. 13

4.40

4.6

Not

Not
--- No
--- No

--- No

4.C9B
--- No

--- Ho

Found

Foun' d

-0 43. M"..

209.28

338. 32
409.51

46C.0
ii94. (0

911.0

Hot Found.~

Not Fon

-- Not Found(

-- No Fon

No Found..~:
No Fun

No Found..c



Undnii ed Ene~g Li. Y I
SapeI ai EF:6O170 Acquisition date a 21-APR-2009 14WHOO

W. Flixi ,.*,.'.'t s / B a c % E r r %Eff F I a g ýiý,Awea Bkgnd FIM"! Chann

5 11 1 0.1"'1"
966. 03

51 2.00 1022.57 1013-21 3.84E-02 19.8 4.88E+00 T'
5 1.54 1932.93 1929 9 6.67E-03 43.4 3.13E+00 T

MaUsn "f" a Tentativeiy associated



EdsnFri2 MARprGneae 1AR20 0:0.

Sampl TD EFT% O317`:'i

4.4

E n e Y yz,
WeT,

iT -I f.'

I Ii

AR44

S~ 4

''I 41

CO4M

N ,' -

D. 1 -. 8

BT''4

D R -8

K R4

14'

011

33

(I.

I 4.444

16424

129.6

889

320 O1, .

84 . 13

4 '' 45

1810.6

45431

14 1. 4

1115 5 ).'*

438.,

446 M.')
55.4

50',
802.44

22.9

9.4 .0385E-08..

Ha f-i f to Im-

Haf-if too sho&,

Haf-if to shopt,.

HafLf too. short ,

HafLf bo Short:4

i. 384E 4, 14

9 .2 'G9. -0..

7 . 5 4 2 [p .*.

1. 459 E ,4'

Hl-if too i

2. 137 E- *.
Half-Lfe to shor

I4 1. 34 13 I !

3. 2783EM",

Half-L4if too, showt.

HafLf too snrt

11 . 21 &...........4.
Haf-if to s h a , ,

HafLf to short4~~

HalfLif to s h or t:
Half- ife to4ah4Tt

Half-Life too 14444 4

I T V 4 f e. to sh y -(-



Dý-.'.,t'ectable Activity RepaTt (wntinued'..'. Page g

Sample ID n EFTMD03170''.) Acquisition date g 21-APR-2009 14g37wO(,*.-.,

Bckgnd?

II 1 T i., *.'-,.

T-II

R01 -1 0

MY I 0..ý

C _I W. ')

AG I ill'!

SN- 11
SNII11TY

SBA12

TE1.1"

I A2 *.'

STEI I 1

X -1 2',*

TL E

TE-191I

.E121

1 - 3 Cii

TE 13

TE [11I

I)a

2Q

31

0.,

76 .I '

.I ýW.

7 3

4 .0

913 . 1.,

391 61.')

A58 M.",

60. 7:1

Al A 8

A 09. Il

Al3

.A . A

A3 09

23 BCD

AA 6 i 4.

A I 12AAAAA

A . 84M E-WA A I

Half-Life to hr

1.1

HalfLif toI!o

Ha.lf-Life to hr

Ha f-if Ao short. AAl I
9.A .. .I IIAAA IIA! 1I

3 .A I ) I A

2. B l 7A 7 -O''

1.0A42E-08

IalfL f to Ah rI-

4. 81 I5E-O',,

2. 4I 2 40 E-
HafLf to Av

2. 0419E-@-,`AA A

A. 80 4 **

2I 'SAME-M,.

Ha f Aif A. o showt

3. MME I A

Half-ife oo shsT I

Hal T-i f e too shol;A

M A A

Mi/cM l



Ninimum Detectable Activity Report (continued) Page N

Gampla ID a EFT-600317M..4 Acquisition date a 21-APR-2009 W37M,`j

Bckgwl
yktl,!ý

~33E n e
&M-:1

MUM

BA -1W

3E- 1

P -1

N33-4 '-:

VqIj8p

IF- *I Sl

R-IM

I W 3-

BI3 0-3

T33 L i

0.

2&

31

IT,

21'

8! 3.

455.4

5 3, 7.3,.

255. IR

3148 15

305 33 1 3

64.29~

48. 03

33 2 1.
.8..3

5. 338-M1'

3afLf to short

8.6477E-0933

HafLf to short3

R 3. '1373E-0",

HalfLe too short1

Ha f- if too I I IIl'
2.85033 -W.

Hal-L too shortI 1

3.84 1W ,*,

4..

(.3 23 9 EI

Hl-if too short(33

7. 2 3 13 133 E I 13

Hl f-Lif too I III 133

1. 6859EI 01.4

23.

5.842E0
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -(ThF (_1 •' ZI eI

Sample Location (Well Number):__

1. Representative sample collected. Date/Time / /

Sample collected by: ...... Date: 3,
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: /-I I .. .-. .(Date:C /! o q
Printed Name /Si ar

3. Sample counted in accordance with 7 .0 0. 0 or 79 "Operation of the Packard
TRICARB 1000 or'2TOTR".

Performed by: "So, AA. Date: .a,-

Fermi 2 Chemistry Printed Name a re

4. Tritium analysis printout re ewe, by ad ation Protection pervision or
delegate.

Performed by: .K -Date:/-

Fermi 2 Printed Name ign re
Radiation Protection Supervision/Delegat

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT6D83109
2. Date Sampled 08/31/2009
3. Time Sampled 14:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 09/21/2009
2. Time Sample Counted 14:00

3. Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2763.5 cpm
Net Spike Count Rate (cpm) 2755.8 cpm
H3 Spike Activity (dpm on count date) 7189.1 dpm
Counter Efficiency 0.3833 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)
Minimum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-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 ,

DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: •1FT-1&b "1-3107

Sample Location (Well Number):

1. Representative sample collected. Date/Time

Sample collected by:--. , Date: i 0'

Printed Name /Sifgntvure

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:
Fermi 2 RP Printed Name

ig-atrate:
Signature

/0 "-;?
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Sample number: ,FT" t g 3/1 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: 640yA.!,7-4 /a
Fermi 2 RP Printed Name Signature

Date: -5',/: 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. /-,

Dat/Performed by: ^e " e ý)A
Fermi 2 Printed Name '

Radiation Protection Supervision/Delegate

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

Remarks



DETROIT EDISON FERMI-2 POWER PLANT 13-OCT-2009 10u59s57.2-.*3

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPORT

HIGH EFFICIENCY DETECTOR

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

Sample ID
jopqJ07

Sample End Timeu 31-AUG-2009 14n5O:OO.OO

REMORKS

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

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

.............. . .. ........ .................
SIGNATURI::.



Sample ID NE=8D31093 Acquisition date N:13-OCT--2009 i0::29c.35/

2:Ill I. : l F eiI• 2l. .l Radi at i i on Pc Is Spectroscopy IRp'o'r:::- :i.. (:3-l!i.-It te a i::l ':':.. :::'1 "I:' ' ::

Sampl c ollec: I. I::,t:,:i. s:',r ' art slates 31:AUG -2009 :i.,.,- 5 0 ::.;0.. 00
S ample ciec end::' d e Si 3:::'. 1.I.,cc- .:::1.,ore, i'• ,.:'::! ci: ".5'., : Il.. L -.. ' :1.- : .'' ") :: 14 = 00.. 0
'Ti:,p of sam:..rple I... ilMatr:i. I IquidL:i

ta. pe. s uant i-t n , (BI (>) V+03 3""

Sa l e'. ':-:' geo,:.:'ri," - n,: ME 1...I... Op el r'a.I c:'r- : ,. i-iS:

D).':t t .Sit CIT t.trte I::,'.:'l" :: N )I ." Sc-t':" " ' si. " i .it. ': (it 3: :i 3--- C:" ----2 .09 :1. 0.A.i :: 29.... 5 4 , .. 36
PL cit:I•es :e 1 :t .v S lt.::i1l133.Si :: t im :: 3- :: 0.. .0 I:..:" I.O.N.- , slap :i. t1. '- ; S ime-I.1 .I , I U 0 .n.0 00W N 00. 00

E la'sed re l. .. "P dead t "im'. eet " m 0 .05,

is:: .s-t: p s (::. rea. i. ::l..' ': ,:'. r, :: J.. i;.-CCt .-..(; i 3(.?5) : .i~lt ' ( :t '::: :L:: . .,. ...

-' 3'?.: i t'? 2|:.:.it' *. it'? i t.)..l:.l:.'? i"? it'? lE .it' i'? -it' it'??"? it'?.- it'?. "? it'?. i t'? - i t' , u..l.-it' it'?. itt.i" 3'?.: i C.: -S :. I::l ':'I••} va-:.. : l". c: 1' II ,;'. a 1'33 cI :: '.:. t- : ?:' ' P? .I'.'?--3-?-)'.?-:. ,?. ,3'?,. it'?( ,'S-:"? it'?.it'?(.x ":.) '? it'?"?:.• it'? it'?. it'?,..: t'?. it'? it' iKev./chi3 -Se-t? i I :-4. 999GI.:1-01 Zero ofsets- 7:-.822E0

Dal.:. y :i ".- c-al:i. di e a b :: I. 3--Cl , : T 0.... 09 ( B. ',2 I . 95
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Nuclide Line Activity Repor.t;
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •,/ •c2110 - 1Ž

Sample Location (Well Number):

1. Representative sample collected. Date/Tim'a - 10,:56

Sample collected by: rd / 4/ ,4,A,• I Date: 6L&Z/iZ31
Printed Name / Signature

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: •g'/ ? /196l- / / '4,-'/Date:
Printed Name / Signatye

3. Sample counted in accordance with .6 0 0 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: ------ Date: -S-
Fermi 2 Chemistry Printed Name g ature

4. Tritium analysis printout revi ed Rad ation Protect n Supervision or
delegate.

Performed by: 6> ' I, 3 Date:LS- :-Jz
Fermi 2 Printed Name Wature &07
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 EF1-52410-6D
2. Date Sampled 05/24/2010
3. Time Sampled 10:35
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2. Time Sample Counted 14:20
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) 7.7 cpm
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

(Bkgcpm) (Bkg cpm)

MinirpLim 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 < MDA
Efficiency x 2.22E6 uCi/mi x Sample Volume

Date & - z5- co

Form 76, DTC: TGCHEM File: 1319.02
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FERMI. 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 6 /-59f/ 10 _0 '

Sample Location (Well Number): .: .

1. Representative sample collected. Date/Time -- ,/,9y/j0 / /1036,

Sample collected by: •bt lhX / L,,( kr Date: ', - O
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:y

Sample sealed by: 'O-Lh/ tTt/ Date: £/ o , /,
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 #

Performedby: /$6hn/ec /••Zr/ / L Date: [7.
Fermi 2 RP Printed Name gignature
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Sample number. !6F/ i 4'Y/bO -6<0 b

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

Performed byCIleS Arf / 1-4 LtL 4- Date:.4,.L
Fermi 2 RP Printed Name Signak-re

• Note: Samples may be counted on Chemistry"s GanmmSpectroscopy System.:
If so,,verify the critical ldvels and LLDs and couqt sample in accordance.
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Pirotection Supervision or
delegate.~ -a -,4, A7

Performed by: Mbe/M {Acy UPs,
Fermi 2 Printed Name .
Radiation Protection Supervision/Delegate

D

1 RadiologicalNote: Return sample, intrinsic printout; and completed form to Fe-mi
Engineer

Remarks



DETROIT EDISON FERMI-2 POWER PLANT 4-OCT-2010 1606NI4.8,3

RADIATION PROTECTION DEPARTMEN"'I'

HIGH EFFICIENCY DETECTOR

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

Sample TD Numbepg EFI-52410-61)

Sample End TimeN 24-MAY-2010 ION35HOO.00

REMARK',.*B

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

.................................................................................................................................... I ........................................................................................................................................................... ....
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: - /,

Sample Location (Well Number): 6 ..

1. Representative sample collected. Date/Time //- / /? / //; '7

Sample collected by: '/ . / • Date: / 6/-/-

Printed Name / Signaare

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./y: ro("f4I" / (11)),4 Date: /-I/} 0
Printed Name / "ignature

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

Performed by: fr-'.•cs--_ / ia Date: 1.f-rZ- -•(.O
Fermi 2 Chemistry Printed Name Signatre

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

Performed by: C •,c . / Date: ///S-^/101
Fermi 2 Printed Nami 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 p-E-F 101410-6/D
2. Date Sampled 11/11/2010
3. Time Sampled 11:47
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) 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) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MiniqnnLm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.18E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician ______Date ( 2-/"_-()

Reviewed By= Date I 1/D

Form 76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: -"E7-- / / T'/0-

Sample Location (Well Number):- //

1. Representative sample collected. Date/Time 16!b"1,10 0 9"V €0

S•imple collected by: 2" 4 A','S/•',, / 1 - Date: //-//-/D
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: IA r - Date:.//"
Printed Name / i~at -~

Note:" Sam' ple 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 14,1,7- / 0Jý-Date: 11-1)..)./d
Fermi 2 RP Printed Name signatdWr



WR EFI 04-052
Page of

Attachment 1, Page 2

Sample number: 16-1q,/6 -

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 (rd..7- / Date: /z &
Fermi 2 RP Printed Name 0 SignVture

-16

* 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 Date: - 0
Fermi .2 Printed Name Signature ,.
Radiation Protection SupervisionlDelegate

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

Remarks
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: PFT.-- 6- "/]2'

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

1. Representative sample collected. Date/Time .- l/ / /6 'a"

Sample collected by: , 7--I/ - Date: / .4: //
P fnted Name I at

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: V //11-e/A& t--- / Date: " ( //
Zýrint d Name / ,gnatu e

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: . , / Date: 6-10-I(
Fermi 2 Chemistry Printed %ame Sig-natureý--ý

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

Performed by: - , . / Date: Z-/7-4 -//
Fermi 2 Printed Na
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-6711 6D
2 Date Sampled 06/09/2011
3. Time Sampled 10:25
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/10/2011
2. Time Sample Counted 10:59
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 5.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2407.6 cpm
Net Spike Count Rate (cpm) 2401.9 cpm
H3 Spike Activity (dpm on count date) 6525.4 dpm
Counter Efficiency 0.3681 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 5.3 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.7 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinitrIvm 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 uCi/ml x Sample Volume

Technician _ _ _ _ ___ _ Date_______

Reviewed By: 6i- - -Date

Form 76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMLMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: t '9aT- c 7 / /, )

Sample Location (Well Number): &-i

1. Representative sample collected. Date/Time (0'- ' 7-)/ / i+P-

Sample collected by: 7;7/o i/,- - / --.
Printed Name / Signature

Date: 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: /7" ( / ( •- //L "Date: 6 Q -/'
rinted Name / Signhure

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.O ?, -/0771-7

Fermi 2 RP Printed Name
/ Výý Date:

Signature



WR EFI 04-052
Page of

Attachment 1, Page 2

Sample number: CFT-" 6, ) / / /-)

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

Performed by: -A k3-t /-- Date: g,2' /
Fermi 2 RP Printed Name <ig-nat dW

* 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 Supervisiofn or
delegate.

Performed by: ,> /<, 4 c-I i Date: 6-/-l
Fermi 2 Printed Namr/ Signatu
Radiation Protection Supervision/Delegate V

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Sample Title N EFT-6711-61)
Depay Time ROMN29.9.,'t

-A

Post-NID Peak Search Repowtý:

Page N1 :1.

Area Bkgnd FWHM Channel Left Pw %Err Fit Nuc I ide-iii.

(-'.J
0

0/
0

M

66.11

35R 20
511.1 5 3

1.0

,1~.73

131.8
702.9
102.84

11 7 I *.3

IR19 I
2921.00

R2. 4

12 **I.2li - A-

69 02.41  PI -, -9,5012 21 12. Iw



(

Sa pl ID F -6 1 -1

Page

Nuclide Enrp

Uncorrected Decay Corr
Area %Abn %Eff uCi/cc uci/cc

58 10.67* 2.502E+00 2.176E-07 2.176E-07
18.5



Summary of Nuclide Activity
Sample ID H FFT-6711-61)

Page n '.3
Acquisition date n 13-JUN-2011 1OWn29

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified by NID 10. 0 ..1

Nuclide Type g natural

1`1UL C."]. J. d C.-'? 1-11 i f e
K-40 1.00E+05Y

Uncorrected Decay Corr
Decay uci/cc uci/cc
1.00 2.176E-07 2VI76E-07

0.395E-0 18.

-----------

Total Activity n 2.176E-We''

Grand Total Activity a 2.17GE-O'e'

Flagsn "K" = Keyline not found
"E" - Manually edited

I'% =Maulyacpe
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Unidentified Energy i..e,
S,."mple ID N EFT-6"?I ...6:0)

P:: g N
Acqu,:!L, i.s:it : i.on date .- u !,::, 1.3...'.JUN.-..2.01. 1. :10:.4:!! 2 9?i

it EnergIy
I'1'. I'" I , 'H

0 66. 1.4

0. .... ,
0 ..:, . .: 18.. .•:

0 609.,75
5 :14-:62,,8:1.

Area .:.I n IF11H C:vnneil. I...ekft: I::e w Ct: ,Sec. %Er % f f F I. a g

(I

Il

1. ,0 1
1.73

:1. 30
:1. 04
1.55

:131. 8
703. 99

:1. 02:1. 84
1 17 34

'"9'"2"5.47

2. 6

1:1.13

29:1.2

:1.2
2.0
21

8
B

17

2. 34E-R
3. 38EIi-0-i'l2
7., 06E.-.02:i
9., 971Ei-03

*1. 4li 2

6,, 681E-.-03

36,,.:8
32.,8
40.,0

:1. ,,401E+00
5. 70E;'l:+ 00

4 8. . 1+00
4. 52ii+0
2,, 50E+00

"1""
T

.Y.g

F:law;S "T" - 'Tent..at~ively a.ssoc::.iat.e,::



Detroit: Edison Fermi 8 MDA Report, Gene'rated 1:' 3 3-3? ':JUN4?3? ? -2Q:.:3' 4II ':4?3: I' ?:':*"::'I':4? 3? '?N: :3?4?3' ':*:R4?*:~3' 3?3' 333':" ~" **3' 3: *:? ' 3? '

Sample: T'D' ' ' '3?' M~' ' ' ' :'~~* 3?3:3?3?' ' ')?3.33:3333?3:*(3?:?*33:3? ~ 3: ' ':?3?*~3~ ' 3?3?:?3?3?34: ' ' (' 4 ' ' ' :: ' H' EFT 671 -61 X'

Minimum'-3' ' Detectable')?*::3?3((('?" ('; ' 3?' '?3?3' ' '?:' :" '-)?3?3' ' 33: '?3?4?3.Act'ivity '?3?3: ' ":3?3? (' 3?' .' ' 3:4Report3?*3'~::-3?*": ' '?~:p

Bekqnd n eIrM D ('

Nu l d Iu.. (k V .'II:'.i/cc

I .,"' 101. 44I Ha fL f too shor

CWI 36, 1624 HalLf to shoIpt1

IR41 129.6 Haf-if to short

SI C t I'' 4 889.' 2!".;7 14E0

If5:. iil.'I'3 6. 8350E(.

M 14 -. 33.) 8I4 8.581E0

IO-5( I to . 81 .7. 6.2450E-09:

NI - 0. 148. 84 Ha f-if too shortI ' Ii

I 3 I11 (.?. 438.63 Ha fL f to short ''I''

SE 7.3* 54. I3 .0 1.0237E-08 Ii I I ~

AS 7 4 . 53 5I 9. I'i 1 6. 796SE-O","

B 1R 1 ..... 76..T....10..E..

52.64 Hl-ie o hr



'Minimum Detectable Activity Report (continued) Page N
Sample jD g EFT-6711-61) Acquisition date n 13-JUN-2011 W42HP9

Bckgndf

Nucl'.1ide

S Ri. -"9

Y I 9 .,

I B-94'I
NB-95

Iii J11

Z R -

R I W~it

R H - I 0L-.*i

IG LI I L P

S-I II

SB-I 2,-i

TEI 1I51I
TEi12-
TE I1' ,I1

I I2*,
TEi WI J
II I '' 'I'

TE .1 :1. I

I - 3i?
TE- I T*I

I I ,.
TEn 1331I

I 13*i e
XE I ''II

55.

(it.

..- 5 ..

1,i

I1t,

Pi ,,

17t

2.i

0.?)

It .

42.

3i2

4'II

4i1,

50.,•3,

25:'.
11:, "

C). ,
A];ii.

0 1.. ",,

0-.' :

70. &.3

7 5 6. 7

( 57.90

74.3

318.

724.50)

621 8"

88. W.
93.4

.91

15856

563 9,3,

60 . :1

4 .8 .' "

69.* 8.*ý

I9.t .'
†3.0

12t8

364 &, Ii

14.7

I (I.

.2.1

HalfLif too tiwt.

Half-LifeLto

7 .~' f I Ii *,'
7.3357Ei09

7.i 2165E-t

8.9293E-0

Hal f-L IifeI itoo Iirt-

Haf-ife to shor

Hl-if to shotrt

7.IG IIE f
U iI. (* Ii'::,i-c`

2.0727E-08Ut

Hal-Lfe too shrI

h945IEI05

9. '' 12 7E I"
Hl-if to shor

2. I I72EO.L
1. 7472 -I-

Half-Lif toIii -t.

I i I I -0
1.0507E-08:::::.



Minimum Detectable Activity Report (continued) Page n
Sample ID N EFT-6711-61) Amquisition date N 13-JUN-2011 IOn42s29

Be g n
Nucl id

L A-14

BA 141

BA-10

PM 1I "I.
E U - 1

I _ I WC

B1 "2 0''-

I B I P I

B I -21

P BI - 21-

RA-22.6,
R A -
H I I19

AM. 24:.;1:

32.,

48.

44.

291

43.

I I

42.

8 1 B. 5

1420 .50'

15.5

1283.23

25.12

91 .10 '

105 3:1

I46 21.'..

4 2 .5 ':".

56.6*'*

58-14

238-63

MWI,
(Uci/cc)

I.I I: I.'"-. I.. i. " f",'.-, :,' i.h ,::' " :

Haf-Lif to .is o lii-.

.................................... ..I'... ............ i1 :.:.....:.:,::,.m.. :. • I-

I 7 . ":: ,3 2 " 3 E t- 0

II.~:-,.. I "f''l. i " I:.v L:u'::,~,c:'.. .h , X, "

II1:I ;I! L. -I !l;.. . !I i e " I I.:::::, ,: .I :.::, .:

4.l" I f .. I.. i f",. .::,:"'::,. .];t c:,' .':-
.0 . I 41 ..- .

. I. .zJ, . I II l

9. I IIIW.'!

................................. .'.............I... i"~.:":,:,"..r I" :,r~i

Half-L;!.ife too' ,,.-r; ;:

I l I, . , 1 . ,I.

HalfLif toii, ::.,,',

2 . :"E "I ":''

sil.l:, ,' I i;'...('(

5 . ,'::. i.3

77:I LI SI:7., ::,")} 1!....17.i5:..

4 ,(d. • ' 0 1 :.'.ll ii... "

1l. ,,'748.) IE -O.*... i'
5.16, 6E7( 3 !,!;--.0..8-
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: EFT- io 4 .i-

Sample Location (Well Number): c-: r- 6 lb

1. Representative sample collected. Date/Time /0/ // I16 / .1' SS-

Sample collected by: / 2•.i Date: /Ž/'
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: lzýýe- / / 7 _.-- .-- Date: /'. /
Printed Name / Signatu-r&

3. Sample counted in accordance with 76. 0 r 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: , . I Date: I-/-((
Fermi 2 Chemistry Print d ame ature

4. Tritium analysis printout revi e y a iation Pr tection Supervision or
delegate.

Performed by:. // Date:Z/

Fermi 2 Printed Name/ Z Sign ure
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-6/D
2 Date Sampled 10/06/2011
3. Time Sampled 10:35
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 13:50
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) 7.3 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)

Miniqnqnm 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 2OU

Form 76.000K9.A )/P DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: E-P 7"- /0 , /.- '

Sample Location (Well Number): ."-lr- 6. /l

1. Representative sample collected. Date/Time../t/1L2/ / _ , " 7C
.1**
~J.Sample collected by: - -Date: Zo. "z4/

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: " , / . -.- .-- Date:_ ____2__
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: a-
Fermi 2 RP inted Name Sgnatuýle/

Date: I P.'



WR EFI 04-052
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Sample number: <--,_T-- /' 6 // - 6 A

4. Sample counted in accordance with 65:000.115 "Operation of the'Gamma
Spectroscopy SystEm".'
(Note disposition of unidentified peaks in "Remarks")

Performed by: -a C/ Date:
Fermi 2 RP Pri ed Name

. ,/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 Radiati n Protection Supervision or
delegate

Performed by: . . ,- / •L Date:JŽ5Ij/

Fermi 2 Printed Name' Signature(,
Radiation Protection Supervision/Delegate

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

j'4
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Ferm:'.:•i 2. R.ad~iat:v!:i~on, No:b.-etion, Gamma•s Sp~:ectr:o.scopy• Re::portl-

Siia.mple•.. coll,:.e:tion• start•1. date:e G.-.OC:iT-.20b.•:.1. 1:..:35 W .00,i0

Type~~~~~; of sapeaILMr.Lqi

)],_' ~ i:; 'a' 'ea *: . • :::.•:-, : 0~ t:?*}0•:,,*':c ',0 . . 1 l::a~a':•: e !, d, ..:a !::.r~ .4 *;•,0, " 4*• a

D~ete:::ctor" numb:er- 2, D:E T Ac.que'.ire ~l datle e ,, R .-N.OV i~-2011 kl 1.:5 :'"!i3 41

Key/chann.el N 5.00053 i Ze:.roNiOW -5..71.37. '1 .

D:a~il]y c:al':t da'tde a: 2-..NOV-20.. 11O~:! 08 000:=,,i:6,.4-.0

Start ch.n.n.e. :a 1W.'.10 End channel e 4. * 4096 :4,

He-!ight- s.:ens~itbiv::ity::., N• 5:"J.00000 Shape sens~itl..i~vit:; u, :10.( 00000
Maximum number of iter'1atizons 1o rIesoI l ave mulile.-s , 5

Enery tol:.e-ane - Ia :i.Half-life ratio s 1.0,0000

Abunda:..nce :l.imit 2,4 75.00000 L:ibra y a. dacma a 1 ;..4. ..- er nl1:4.
Efficiecy fil.e H EFFD4.r2.. Effi••,cies at n Peak energ4aay

Pk it!- E!nerg!y Ar:hea Bikgind FI,.HM Cha:nne..l.! Left P::w CtsiSp•c %}:Erp F:it.t:

:1. 0; :19.9 87 49: 80.:• 2,.,,2.4, 398.78 393 :t0 :I.. 2E'...OR? 36:.• 8
2i(: 0 51.a:, .a.ji...a•O 48, 2.lx 83 1.023,.93 1015 1a9 5l.a 13AG),
• 3 0 :i 4 ,0,78 6,6 5 :aJ.i04 a:.a,46 P. 9a1.2aa 19 2a.,,44E....I:: 02). :i.:-,',



Sample.L~ TOW ET-161-6
Page a J.

Acquisition line = 2-NOV-2011 150103O.M.,

Area'~ Bkn LI lHM Cha- YnnelI Left r:w %Err

0I
Li 198.87 49

i 60
66

so
4B

5

2.2 39.7 393
1015
2912

1. 36.8
191. .

Q, . A,

rtký) i'3'i



Nuclide Line Activity Report.:
Sample ID 2 EFT-10611M) Acquisition date a 2-NOV-2011 1501:30

Nulidec Type :Lci 1:
A1a Ab %f uc: •:cAci

66 10.6 :i5 0 2.30 -0
Decay Cory 14. Wi



WpW ID N EFT 1061-
Pae

Acusto dat N SI.O H W

Nu ~cl .ide Type~ n/ natural *S~

K-40I 1.00E :1.

Uncorrc2:Ci5S:ted1

Decay uci/c

Dea Corr ( Decay Corrf

:,gm Evo

SI. i g
Fl giS

Total Activity : 2.63BE-W''

Grand 2 To.ta l Acivt 2 2I :.630007. ~I

Fla~s. "K"S =Si.ient on

2. 63 .0 01(23 S.'I ,.(j.Vjc s i:~



Rejected Report.:
Sample M N EFT-106W0.)

Page s
Acquisition date : 2-HOY-2011 15GIM

Nuclide Half-life
F-18 109.74M

9

Ha P fi. f.
Energy~L %Au

51.0*9.4

Activi by
(Uci/cc)

1. 000035

Migma
Myor
13.04

Rejected by
Decay

SE- 75.../1: 1• 1% 78D, .•i]

M. I(J

130 00

198.6

264.65 ~
279:.53v

X 41

1.15

-- NoI ou d - -Cn
--- ~ No Foun

X Abund

Flags "y" - Keylin,..--ý
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Sapl ID N EF-01-DAqiiindt -O -011 0 M-



Sampl ID4

Mi iu De e ta l Ac iv t I Ie::: :i':''

4c gn E~) n eI v I i :
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NA2'0 136 .5 Ha f-Lif too short:
@.' ' 1044 HafLf Ito shortt ~.4~f~

4445 08 1..~ 009 400'","

Iii4'I '4 I 17. 12 82 41.62 1008~1 i

NOT4 ',~I1 (4. 15 tfI.i 18 1.291 E-0
IO5, 4 . :.22 044 7.904 '4
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GEL LAB RESULTS

EFT-6D 2009



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

Report Date: February 17, 2010
Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Client Sample ID: EF1-6/D Project: ROIT001 16
Sample ID: 245517012 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 29-DEC-09 15:50
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 -1.17 percent MXE1 02/09/10 1349 947744 1
Uranium-233/234 U 0.131 +/-0.195 0.227 1.00 pCi/L
Uranium-235/236 U -0.0225 +/-0.189 0.449 1.00 pCi/L
Uranium-238 0.303 +/-0.297 0.227 1.00 pCi/L
Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"

Alpha U 1.00 +/-2.18 4.02 5.00 pCi/L DXF3 02/11/10 1942 945896 2
Beta 3.61 +/-1.98 2.83 5.00 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

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Uranium-232 Tracer Alphaspec U, Liquid "As Received" 96.6 (15%-125%)

Page 41 of 58



Company:
Address

Con Itact:
Project:

2 S Road i hjraihso LSC L-% -w
2040 Savage Roa;d Charleston SC 29407 - (843) 556-8171 - www.gel.co~m

Certificate of Analysis

Detroit Edison - Fermi l1
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fermi I - PO# 4700246d55

Report Date: December 30, 2010

Clieht Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:

Collector:

EFT-101410-6/D
268144014
Water
14-OCT-10 09:40
06-DEC-10

Client

!i
t

t

Project: ROIT001 16
Client ID: ROITooi

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, iliquid "As Received"
Alpha 7.86 +/-2.65 2.85 5.00 pCi/L VXC2 12/27/10 1941 1059089 1
Beta 9.54 +/-3.24 5.09 5.00 pCi/L

The following Analytical Methods were performed

Method Description Analyst Comments

I EPA 900.0/SW846 93 10

Page 26 of 31
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E :T- 17-04

Sample Location (Well Number): C g'-L s

1. Representative sample collected. Date/Time (0 6C / t " ICC. / / 5/ S

Sample collected by: "S, t 1iA/A,. . ad/teel 0 , ) at . oi,
Prin~ed Name . k.iiatureý -04'-."o/ot -

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: 64,s)bL- E,1/14 AIL& Date Z /0
Printed Name / Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR"...

Performed by:• Y ,/ . Date:, - 2
Fermi.2 Chemistry Printedame .Signature

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

Performed by: RONi) W(d#7 L< , 4tff /ZA rm Date' IL2•-
Fermi 2 Printed Name, Signature
Radiation Protection Supervision/Delegate

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

Remarks" t 0* *"; t 7,



c~jg ~.F/
Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-6S061206
2 . Date Sampled 06/12/2006
3 . Time Sampled 15:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 02/02/2007
2 . Time Sample Counted 10:00
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 1.11)
Gross Spike Count Rate (cpm) 3388.1 cpm
Net Spike Count Rate (cpm) 3380.7 cpm
H3 Spike Activity (dpm on count date) 8340.7 dpml
Counter Efficiency 0.4053 cpm/dpmr

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) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqrm Detectable Activity (uCi/ml) 3.3 x (Bkg mrin.) + (Smpl min.) = 1.12E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician - Date _ _--_____

Form76.000.39 Attl P1/1 DTC: TGCHEM - File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Samplenumber:. XI ZoC,

Sample Location (Well Number):_ ' IT -

1. Representative sample collected. Date/Time 0G lV-/O A IS/Z/

Sample collected by:. c., Stle c. / Y. -LAWjttLr&. Date: t,( l:o.
PrntedName /4iaature 6"1- lei ozi/-oi/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 sealedby: (,,4'-h ,',' -_ - Date: - /oz./ oc
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: kK5 /, ) 6 '( ,. /a2 Date: <-( 07
Fermi 2 RP Printed Namie Sip-nature I '



WR EF1 04-052
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Attachment 1, Page 2

Sample number: Z FT-cT Li', 5 o GPe .

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

Performedby: , (4/t• 2- / '.._ -• 2
Fermi 2 RP. Printed Name Signature

Date: -?-/ (- 0 -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 adia ion Protection Supervision or
S" delegate. "

Performed by:,z6/,,S 1 -a! " / I Date:_ ___7
Fermi 2 Printed Name, Signature' J
Radiation Protection Supervision/Delegate

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

Remarks
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Sample Title N EFI EFT-SSOGIROG
DecaZ TUG = 393 18:37M.62

Page N :1.
Acquisition Time = 11-ML-EO07 09g52vI8.1.'.,

Pas-N. PekSerh eowt*

it Energy Area Bkynd FWHM Channel Left Pw %Erf,-

C) 66.3

510.0

511.7
559.0

i 09. I

1460.73

4 '3

1.01
2.34
2.54
1165
0.54
1.26

132.98

102.9

1 OR I'''

1119.04

122.0

128ii

I 0II
R 2 .3I. O E .)

E7 4



Nucli. Lie ctviy epr
Page 0

Acquisition date g M-ML-2007 09N5EN18

Nuclide: Types nca uva

1,I :. I Energy
1460.81

Area
68

Wicrr ct Deca::y Cr

:12.

F la g "n =. .... . :.; .i. .:',



summary of Nuclide Activity
Sample TD a EFI EFT-630612W.,

Pay, U
Acquisition date n 11-JUL-2007 OW520,':ý,

Total number of lines in spectrum.
Number of unidentified linwi'..

lines tentatively identified by HID

Nuclide Type N natupaIt.

K-40 1.0E; 5 1.0 3.8R5E:

Decy ar Deca Corp .~
-S i gma

%Error

1 ii.~"M =I Ma ua l a:;:cc epted-*YkL l i .
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Rejecte Report (cn inud
:1 5

Acquisition date H !I-ML-E007 09MEN18

Nuali Half-ife

H.lf-Life1
Rati Energ i 'un1

41 .0 '( 8.66

43.7 5.3

501.26 6.75'

55027 94.9

ActivI it I Si qw-

No~.t Found i

--- Not Foun

-- NotI Fou~.Iynd

-- Notf: Found'.v c
I: II.-0

-- Not Foundi

-- No FoundI
-- No Founrd

Rejcte by-v

X Abundances
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2I .'2!
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,%• A bu..nd,:

B: I1 - 2:" V-5. : 60. 31

761.3
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1120.29 i

38. 0:1.

1510

1.00 3 470 DecayI

--- I No iMa

--- No Found
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Acquisition date o 11-JUL-2007 09;52418
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Edison Fermi 2 MDA Report, Generated 11-JUL-2007 IOWQ7.42

A Sampid ID N EFT EFT-6SO61206

Minimum Detectable Activity Report

Bckg. nd

BE':."

F13

AR-3

if-4

IT.

oil,

(D

14 7 .5

511.00

127.5

1368.5

101.4

.5.3

12P 0(.

8 10. 1

Ii 9 9

1332

1345.90
84~

5

438.63

I I . :)

5Q. 1

776.49;

I~I~I)*,

9.5555E-06i
Ha Lfe too shr

1. 2169E-08

HafLf to short~I~

HafLf to I.l.

Half Life too
Half Lif to 1 *I''t-.

1. i01 , IF-14"
Ill-if to short:i

2. 248-W*

6.114E0

5.F I 34 4 - ,Il. y 1

II. 204EO*',

Haf-if to shor
Half-Lfe to sho.

Half-Lfe to shor

Haf-if too~ sh.1 '

6. 4 3~ 9 8 E -
Hl-if too shor

HafLf to short~
Hlf-Lif to ahol.

VI.:lf e to short
II.. If if to sh r

8 .2187E-0

IafLfe to shor

HaIf7Lif to shortII

HafLfe too soI-



Minimum Detectable Activity Report (continued) Page u
Sample TD N EF1 EFT-6SO61006 AcquisitianI date R U-jUL-2007 09w5Q18

Bck q nd
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NB95-e

Z IT - 9 .:
N B-
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Haf-if to short 444

Half -L f to 3 13 4l 41'

3 . 4 I 3 ji' 4
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Ha f -L i~ f e4ooshr

Ida! 4 -Li~ f3e..ooshor
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4a f L f 3u s h or -t;~;.i

Half-L33 3ife too:): showl
3.3, f- if to 4 3 3zr34 -,i

1- 3 . 234 4 -O4,i4.*3
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Minimum Detectable Activity Report (continued) Page U
Sample ID N EFI EFT-690612W., Acquisition date a 11-JUL-2007 09,52W

Bckgnd
who-l'i
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2. I I I I.' Ill

Hl-if to shw.::

C' .695GEI C

4.2 8 -I.*i
HaIf-L ife too shot
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3.6855E-0

7.i 18 8I 6
Ha f L f to shor-t-..

Haf-I f to short I

Ha f- if to I I i (I

Haf-if to shorti I

2'. 439E: O:,



WREF1 04-052
Page I of

Attachment 2, Page 1

FERM I1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E F-T- 6 o0 G Zo,

Sample Location (Well Number): C I'T-t.o s

1. Representative sample. collected. Date/Time 0 C, / t ?/ae, / 157/ 5

Sample collected by:' St- '."k -4 ý . 4' ___la:_ _21_,

Prin ed 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: Qa;,A•L P,-,/,,', / Fl-4,,;L " Date:. Q/o2 o0(
Printed Name / Signature

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

Performed by: ? , Date: CC-
Fermi 2 Chemistry Print p. • inre

4. Tritium analysis printout reviewed by dia .tection Supervision ordelegate. 2

Performedby: Date:
Fermi 2 Printed Name Sighture
Radiation Protection Supervision/Delegate

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

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-6S
2 Date Sampled 06/12/2006
3 Time Sampled 15:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/03/2006
2 . Time Sample Counted 12:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.3 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3619.6 cpm
Net Spike Count Rate (cpm) 3611.3 cpm
H3 Spike Activity (dpm on count date) 8580.4 dpm
Counter Efficiency 0.4209 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) 1.2 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqm 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

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



WR EF1 04-052
Page ( of I

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: F Tl- U0666-7 W-

Sample Location (Well Number): 1 PT- 'X3

1. Representative sample collected. Date/Time OL07-/07/(c, •/ I057

Sample collected by: , S Date: 6 616-11 "G [
Printed Namre / hignature

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

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

Sample sealed by:-. , / ,.-- . Date: 0 -L6

Prim'ted Name / Signature

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

Performed by: \"A6T ate:_______
Fermi 2 Chemistry Printed game Signature

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

Performed by: /K Lt,/0')5 L'. /,.- Date: Z''(Z---
Fermi 2 Printed Name Signat'ure -
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-6D
2 . Date Sampled 06/07/2006
3. Time Sampled 10:52
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/03/2006
2 . Time Sample Counted 10:00
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) 3598.6 cpm
Net Spike Count Rate (cpm) 3591.4 cpm
H3 Spike Activity (dpm on count date) 8580.4 dpm
Counter Efficiency 0.4186 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.8 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 opm)

Minirlnqm Detectable Activity (uCi/rl) = 3.3 x (Bkg min.) + (Smpl min.) = 1.07E-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 uCVml x Sample Volume

Technician Date - -

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



WR EF1 04-052
Page .. of 7

Attachment.1, Page 1

FERMI 1. GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: * G' io(0

Sample Location (Well Number): I -

1 Representative sample collected.. Date/Time l6 l-/o. / IS/F

Sample collected by. ?'- • . S1l bl &i ,_.A LP42'•-• - Date: W , z .
Prilted Name S/.. at 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: C I' ' , e/ A,-. ,
Printed Name I Signature

Date: -0ioz / oI , :

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.

Fenni 2 RP Gamma Scintillation Detector #_

Performed by: 4 4_.
Fermi 2 RP Printed Name Signature



WR EFI 04-052
PageZ oft

Attachment 1, Page 2

Sample-number: - FTr - , s cI '•ze 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: , 6 &. Date:________
Fermi 2 RP Printed Name Signature

* Note: Samples maybe 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 Raaation Protection Supervision or
delegate.

Performed by: /6) LitJ.0L( / ,'Date: / 13-1,.
Fermi 2 Printed Name Signature ,
Radiation Protection Supervision/Delegate

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

Remarks



DETROTT UTSON FERMT-2 POWER PLANT 51 23. 27

RADT41 TON PROTEIATON DEPARTMENT

AMLYSIS REPORT

HIGH EFFICIENCY DETECTOI:'ý.'

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

Sample ID Nudbers EFT-66061206 EF1

SamDle End TimeN 12-JUN-2006 IQ1000.00

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

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

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

PE F R E BY:'IIII'II ;

..... ....U....
REVIEYiim

1:4 4ý':AýK -~~c., I .............



Rape ID ai EF-6..20 EFI. Acqisiio date.. g2:5-IUV20061,2:2 .

: *- ~ F • * •'r:l - : • * :' c :'~ [..,' : :. :i. ci I: ci. ':' :1 1 1.c ;: P::.'m•: "" " " . ~ . . .. . .: 2 :w * , f 'i.V.:i . . . .:f*i 2

.ope ID Numer EF-6O620 E:FI, ? ;~r~
'ii ;.i• m •:, C +.i.-:' 2(':, l .lfu f; ' ) c *::,••: :: c li. i"": : *.,': cf ( )G :1 2('.:lit.- * l:: cc. cc::c cc c:' cccc cc c ff :,. cc cccc: cc c:L~i Xc

.ap.clnto n ae 4 12JN-06 5IN00

Sample quantit: N ... OO..: E+, 3 . cc,, I... : '::1 u :2 ,;:!Sample ge.ome i: 1.,.:,':1t t ry:" 37.: :2LL Oper tor AK(.,1: ':-.:.';f)i•.l.(i ; "

• 1'+:4" : : "'': •: :• q'I'4:• "''L :"(1:• : :''I1:••"nri: : • 'I?""1•11: I'4 A c q u is it.i o n P a r a me"t e rs) ' :•d: I ' 11(:)[ .' z""+- '(") )""•(' " )''•" )"':•+'''' ;;( )")""•(''+ ' "+( )+"% ̀+4 +•P.,7.4 '+" 'r

Detec.'+L•(tor numbe rl~ r+' HL,.'.? DET "./.,ii~ +sl.,-c1 ;m; ~t ?'e date. .. 3 5-AU.-RO0 OW ....... . .
Prse liv tie N0.N0O 0 Easdlv ieu00N 0.....

Elapsed rea ..,t: i i ,•.:., ". l .til::? ''ime, g 0 I 00 (;': Ii)1), ;I3)10g' .:.pi.•::d .;J v'.1' 1 0 P'e.rceni ;).:I::':;':t dead time N;1, 0.057

t];] :%I)'+...,':; f-,.•+'. 1. ""::i 1,i;; I ••:! t•l.~ I,,!C ai1 ' ?l ;,, I ib r a i o n P a ra.m ef";:'.!1" 1' c .;,'te r s 1; ir!.{ I ~ • ,(!:",

,;e t ea.t+,•.•. n.';.'r.. a D E T Y e a r ly ,C al.. d o or, n, "E 6': '')•"+)- A PR."-R O OlGi":U~: l i I;.:.'dU i';;''"f;'"''• +•( ;+ " "'("'( . . ;€"' ' ;¢ : )'':•'+ ( .'" :¢ ) +"(''•f "(';';"+'•.'+7''('(
........ .. A 5.00 4 E 0 ,..ro, vf s t -2.3043600. -.3.....

D a++;L v:+;iy ,.:' ... . d ate+r, a... . . ... 5 -A :- 0 O 0 8,:1. ,..: .,; : -+,'.,. +.. ,::ý.!" f:l:':+ -71.(]i+,, :.;.l :,"f : ') ,:i)7

, . . .. .... . ll;l+ ,",1', 1: +++41']1 ; ]•1•, (;! +.1li."< P e a S e a r ch• :;,]•] 77" l+(; I l; fl :" ],);; P a a m te r s .. '4'% '%] •V +1I' "++1 ';'r <•

Start-+ channe",::.'+.]. , l..''';;' N t lo!`i'r:l.0";7?•{T( End"":::•!7( l cha.,,e: u 4096

Heigh.- t sensitivity n. .5.00000 Sh.ape, s.ensitiv.it"y N. 10.0000W.)• •h:?,'I. •:;(-'..uch t.-:f.:•ll.,•.:.:7..,• '..'(.).,'.-r,);.. .++.'...•,;' .¢..' '(.+:''.,:.,.,.';.('+,.: ).),:.r

Maxt::'vr''• ::imu ,'.inumber, of iterati.ons'.o reso lve["i mu.-l:'.t'ripfl,7" t gi.;..¢7i

I.I:-?:i {17..:. .!i,.:,r~~i :.'I; i.',. i.".;y 'e . i d ,,(7$.),(( I de.nt 'fic atio.', :,.:.- ++•..,n '.. P ar ame te rs:i : y ,,, ;.(,; , ,")(T .)f+ ?

.En. ergy to ler.ance :•7"•)''•.¢`)( 4`).'.-•.]" I2. 1.O,'"..id.1 , Halo'"•;:. f -l.:.,.t; i fe+ Pa.::f,.flltio;l;.7''.+ a ' 10 ').00000•••(.):)').)•••.;(:•(.'•);.•:.+•'•.
Abundancer{ly t l::,i.,::,.'vmi-t n; 75•,.0000 Lib ar N+¢ (di(a. I..-ma f' . i f ;..' :. l: l ni l.b7,'i(3.;"

.... 0 :-9.53 9, 25 .85 : E19. 1 1217:"'7; ,5.07,fOE 1. 4,...
.5 07? 141.1 8" '4 2.1 292.0 291 ,,46E-21.



May Time = 5317 0 19. S. Acquisition Time - 5-OU.0-2006 0%2019.52
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Anquisition date a 5-AUG-2006 08MM9

Nucl :ide Ener.- .

140.8J

U-ricor rected Decay Corv
%Abn %Eff uci/cc UGUCO
10.67* R.308E+00 5.1WE-07 5.12?E-07
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Sampli ID a EFT-6SO6001-0:1.

Total number of lines in spectruM
unidentified linwý

Number of lines tentatively identified

page

Nuclde Tpe gnatu al

K-40~c ILI I . ii :1
:1.00 512E0

Decy ar
Deca Corr: i

-8i.gm-

------------

Total-Activity u 5.187E-O''..'

Grand Total Activity n 51127E_07

Flaw "0 - huyline, not found
"E" - Manually edited

"N" = Manually accepted
"A" = Nuclide specific ahn. limit



Sample ID g EFT-6=1206 EQ.

Half-Life,

Nuclide Half-life Ratio
704.95

Cfl:jundances

Acquisition date 
g 5-AUG-2006' W"

Eneppy %Abund

511.00%193. 46

Found = 100.00

Activity I-Sigma
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-- Not Foun
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--- Not Fo.wrd

--- N t:: Found~I

--- :V No FoundC: i

Mob Found 1

No t:; Found~ I

No Found~~

-- NotFoud -- AunI

1,515E-0 16:~. . 41.I

--- i No Founi~d -

liiiE+3 16.41.~ic

No Fo n -- I btuif:

--- : No Found
1
.i.

--- NotI1 Fo n - -.AI --

--- ::' No o n

---~~ No Fun



-I.. -.. . W .", I W' :::,

EFT-6SQ61206 EFI
Page N*

Area Mphl FIR-111 Left Pw Cts/Sew %Err %Ef f Fla,ý

5 0 :1.

9....,

45 .5

43 2.0

:Hý`.1:1.5 19 4.44E-OR 4.49E+00
2,'ý J: 1. J. 1 ý i - 0 2 0 . A 8 E 1 0

1117.11 1111 IR 3.43E-02 P0.2 4.31E+00
IR19.16 1211 17 5.07E-02 16.4

.Y.

.!a9Tq "T" - Tentatively associated
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T -1

25.
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3T,
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BoMple ID 4 EKT-6=1206 EVI
Acquisition. daeg -UB 0

Bckg n, 1

X -1 ,`

1 )-I ?.*i

C -I I e'
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I I I C"

I ii 817

w-I We

(T 41.

ID.

0 .i
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Half-ILife tool shor

Haf-if tooshi.

Ia f k Fe iu bhI 'I
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lt:'f- lf ilQ sh &
7. 00 0 IO;

H f-if to IhhlI it

Ha f- if too I i ri -
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I I L Fm too shor-t-,'I
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WREF 104-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUZM
ANALYSIS. CHECKLIST

Sample number: &F - 5 IQ r3 (

Sample Location (Well Number): iý FT - o

1. Representative sample collected. Date/Tim-e- 10/i341 1O& 1,347

Sample collected by: 5~' ~3~I ~ V ~ L~~I~ Date: oz1./,6-
Printed Name /(1Qna-ture-

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: 5v~j n)v~ d1fZ C}P1/1 4 j J~Date: 220?kLL
Printed Name / /Signat~e

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2 100TR".

Performed by: I Auý L) /C2 n/' -(ate:APR 2 0 2007
Fermi 2 Chemistry Printed Name Signature

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

Performed by: / [{L' k-i- 7 Date: /(- ('
Fermi 2 Printed Name Signhture
Radiation Protection Supervision/Delegate

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

Remarks



Tritium Activity Calculation

Sample Information

1. Sample Location EFT-65121306
2 . Date Sampled 12/13/2006
3. Time Sampled 13:48
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2. Time Sample Counted 17:07
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3407.6 cpm
Net Spike Count Rate (cpm) 3399.9 cpm
H3 Spike Activity (dpm on count date) 8243.8 dpm
Counter Efficiency 0.4124 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 6.6 cpm
Sample Count Time (min.) 10:0 min..
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)
Minipqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.12E-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 uCVml x Sample Volume

Technician c'J'> 'D~a~eR 2 0 2007

Form 76.000.39 Att 1 P11/11 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: -r- e 47 r - 0(a

Sample Location (Well Number): ) 6 7 - ,

1. Representative sample collected.

Sample collected by: T3- 6 &-i&K
Printed Name

Date/Time - / /..31(o / / 3qy"
I ý' Ma,,LSa. nkl. , Date: o7-Jt~a
/ * atrI

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 6o((Jb ?PJ / 6z77, Sz Date:. -
Printed Name /Signadtire

Note: Sample containers may simplybe 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.

Fermi2 RP Gamma Scin, ation Detector #

Performed by: 7, b/C-,, / 4 Date: ___7

Fermi 2 RP Printedp' ame ( Signature
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Sample number: -,5 FT- (6 6 ! 1 I)4o

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

Performed by: _ ,____14._-,______-_/____ Date: 7-`---1 0
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 spectromet aluation reviewed by /Ra iiation Protection Supervision or
delegate.

Performed by: / Date: - fr 07
Fermi 2 Printed aTame
Radiation Protection Supervision/Delegate

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

Remarks
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S~ampl Titl N EF Page u :11.
Acqui5itian Time - 17-JUL-CO07 080.
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"Mclide Line Activity RepaT-.,,-.-.
Sample ID N EFI OFT-GS121306

Page t I`.*..".
Acquisition date N 17-jUL,2007 08NIQW.

Nuc:iide
K-4

Enevg
Unnuvreted Deay Car

lea %An %Ef UCUC1U1i/C

48 1.7 2.0E0 2.8E0 2.8E0

-6 i qMiT



Summary ],Iuclide Activity
Sample ID a FFI EFT-6912130(.,

Total number of lines in spectTwii
Number of unidentified lines

of lines tentatively identifiel::l

Page N ý"31
Acquisihion.date g 17-JUL-2007 0808%01

Nucid Typ a natura

Uncorvec.e

1.'! ~ ~ ~ ~ ~ I; u.: cl (.1if e a W

Decay Corr
uci/CC

e.687E-07
-----------

2. 687E-@*',*'

Decay Corr I-Sigma
I-Sigma Error %Erroy.Flagii,

0.585E-07 21.

"N"t =2 Manuajjlly ac.epted
"A uldeseii an ii



Rejected Wpopt..''
Sampla TD u EFI EFT-631213W Acquisition date g 17OUL-2007 080810:1

Nuclide Ha f-if

10. 4

Ha f LAK.,

Enrg :i Abun

838
D P. 7 14.53

571.3

74.12

771.7

62.7

0.14

0.39

OI I
0.IR

1,39
0.3

0.33

1.003 12.51

4 . .E0 62I2,

:1. OO E 3 16. 7:1.

No Found I
Not Found::

Nit Fou1

--- Not oun

No Foun

Not~ Foundi

--- Hot Foun
.- o on

--- ~ No Found

--- No Fun

--- I No Found

Rejected by
Deca.;.',

XE-135 9 1. MH II 568.47 24. 9

6 0.S I1
%t Abu

I-..•1. 19.90M 15614,32

%

.12 .1

I 3i7.6'

46.30

I'. OAI

'iiiE+3 274 Deca

HoIt Foundl

No Found



Unidentified EneTgy
Sample ID 4 EF! EFT-6S!2QM':*ý

I Page a
Acquisition date N 17-JUL-2007 08MMI.

it Energy Area Bkgnd F6*11 Dianne! Left Pw CW/Sac %Evi,,

51.1.6
55.1.

608f.~72

112.3

14& R. 25

IOR4.21 1017 16 7.93E-02 12.5
1110.10 1113 12 3.75E-02 IG.7
121S.44 IeW 10 1.70-02 27.5
2242.21 033 14 S.6GE-03 62.3

A a 8 8 E + 0
4. 6 9 E + 0
4.52E+Of--.*)
2. 9 0 E + 0

Flawa "T" = Tentatively associateJ



Sampl ID gEFI ET-6S:130C
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11 1 I I I ý
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4.5504E-08
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1 . 1125E *,I
HaI lfLe to short

Haf-if to short,~
Hlf-Lif to shor

Haf-if to shart



Minimum Detectable Activity Report (continued) Page g

Oampla TD a EF1 EFT-6SWWW', AcquisitiOn date a 17-JUL-2007 08080:1.

Bok q nd
Sum

Ener gy
(kev)

:1 (DP

SR-9

NB1951

ZI R -W,

TC-991,1

Li101
R U - 1

Av-11 or

SML 171'1I

s -1 2."

'3 ii4,

9 B-

TE 19I1[1

TI -1 ''-)I~

I - 3 (-..

T - 3:1.

151

C3

Iis

0i

25.

421

011

590.2

26.9

7. 0.. 6,

7 5 .40.

1 ." * ' LI-. ý

'4, 4 4.

65.9

743.36

739.58

72 4.50*

88 0311

.91

53.9

41 .0

57.6

202.,

459.60

695 8JL .

196.56

364. 4

149.7
77.6

IE3i :.0
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228.1

Ii .41 3I 5 1 E

3.1 16 7 - '**

1 I . 147144, 'ý
41 .1 46I 4,4E-0".l34,"
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IdaI U Iife to4 s ort4-

S 4 .586 E- ! 31'

6 .4 1 I I i O ' '4

Ha f -Li f I.osoK

11 a I f - L Ii f 4oo sh 4
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Ha fL f to Is.4.,', II

Half-Lf to shorTI
Haf-if to Mont I
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Ha f L f to I 4 I f 1

. G . ~ ~ ( 99 7 W.'

HafLf to shor-I I

1 Ila f -Li f*' e to44, W.
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHEICKLIST

Sample number: T- > o • 7

Sample Location (Well Number): 4 F - 6_ •

1. Representative sample collected. Date/Time 7 /-/I9 7 / / )//

Sample collected by: .;i, I1drc 51&4 iL-A Date: Izz./0,/ r
Printed Name /fsglature

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: 4- •.b/.f J01uazJ., G0•-c'1 Date: /c, /
Printed Name / :;'Signature

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

Performed by: , " Date: .2.-Io2
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Prote Supervision or
delegate. ,

Performedby: 0/C' "- / / Q c Date: -Z- -o'
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 6S
2. Date Sampled 07/05/2007
3. Time Sampled 15:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/14/2007
2 .Time Sample Counted 08:00

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) 3189.3 cpm
Net Spike Count Rate (cpm) . 3181.1 cpm
H3'Spike Activity (dpm on count date) 7944.9 dpm
Counter Efficiency 0.4004, cpm/dpm

5 . Sample Info:
..Sample Gross Count Rate (cpm). . 8.5 cpm
Sample Count Time (min.) 10.0 • m.
Net Sample Count Rate. (cpm) 0.3 :cpm -.q

6 . Critical Level:
Critical Level Count Rate (cpm) 12.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimum Detectable Activity (uCi/) .3.3x (Bkg min.) + (Smplmin.) , 1.1.9E-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_____

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: 15TE- (, -7 5007

Sample Location (Well Number): r -- T-

1. Representative sample collected. Date/Time 071/) 6,,00-7/ ) 61/d

Sample collected by: -
Printed Name

lnýý Date :4 1"(20,V7,
'ýi$ýiature

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: :-- 5/uI,1tUrd/l'J A" l/74 /ct Date: Q-/F&217
Printed Name /7 Sigr6Lture

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 gamnma
spectrometry.

Fermi 2 RP Ganmma Scintillation

Perfom-ed by:
Fermi 2 RP Printed Name

Detector #t

S-el Date: -- 7
.qigatue- t



WR EFI 04-052
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Attachment 1, Page 2

Sample number: 25 T- -- •,8 -7 07

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

Perforned by: elt ri t'• ,- • - Date: "7+ D-o7

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 Ra ti nProtection Supervision or
delegate. 

w b

Performed by: A") dSAO 5tf / /'/AD__S - Date:1 i7
Fermi 2 P1"nted Name Signatiure
Radiation Protection Supervision/Delegate

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

Remarks



EATROTT EPTSOH FERMI-2 POWER PLAN-f 19-jUL-2007 1101151.0'j

RADIATION PROTECTION DEPARTMEN'T

GATTIA SMICTROSCOPY ANALYSIS REMMT

HIGH EFFICIENCY DETECTOV-.'

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

Sample M Numbepg EM EFT-GB750'e''

Sample End Times 5-JUL-2007 MION00.00

R K:: 11 ......................................................................... : ......................................................................................................................................................................... ............

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

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

VERFORMED BY,,

.. ..... .................... .....................................
SIGNATURE

REVIEWU MY-1

... ... ................ .......... ................................ ...................
S'I GNAT URE/DAT[ý:

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



Page N
Sample U N EF1 EFTS750'ý`' Acquisition date H 12-JUL-EO07 11VOK6

Fermi 2 Radiation Protection Gamma Spectrowopy Report

Sample Parameters
Sample ID Humbqpu EF1 EFT-63750'',,'
Sample collection start dateg 5-JUL-2007 15glOW0.00
Sample collection end date N 5-jUU-CO07 INION00.0t.''i
Type of sample a 1 L Mari. Liquid
comple quantity a 1.0000OU03 w:
Dample geometry U NELL_ OperatoyN CNH

nquisition Parameters
Detector number N DET A Acquire date N 19-jUL-EO07 11N23N46.5C-)
Pruset live time n 0 0ON30HOO.00 Elapsed live time N 0 00nao"00.00,
Elapsed real time N 0 000000.91 Percent dead time N 0.05 9

Calibration Parameters
Detectov numbeT u DET 4 Yearly cal date N 20-JUN-2007 !VIE,46.16
Kev/channel a V997AIE-01 Zero offseQ -1.77476E-0:1.
Daily cal date N 19-jUL-2007 08WONROW',

Search PyrametEyy
Start channel N 10(l.) End channel u 4096,
Wight sensitivity a 5.00000 Shape sensitivity a 10.00000
Manimum number of iterations to resolve multiplets a 5

Nuclide Identification Parameters
Energy tolerance N 0000W,-) Half-life ratio 4
Abundance limit a 75.00000 Libnary a daumaster.QL.'ý
Efficiency file g EFFD4,,mE!! Efficiencies at N Peak energy

PQ it Eneogy Area Pkgnd FWHM Channel Lot f t Pw Cts/Sec %ErT Fit

1 0 19 B. 4(:', W E 397.47 :1, Ir

2 0 352.29 34 W 1,52 705.2V 697 12 1.9@E-02 40.3
3 0 2; its. 53 131 40 000 102a.53 1013 :1, 6
4 0 559.07 15 41 1.91 1119.06 1111 Of", 13 . 2

("J t"f." 6 37 1.4E 1220.22 1215 12 1.39E-02 52.3
6 0 1460.44 59 8 2.50 29E2.61 EW. Z; K-10



Sample Title N EFI EFT-BS750';''
Decay Time = 13 P0,13M.50

Page a

it: E.* .g Area Bkgnd FWHN Channel Left Pw %Err Fit Nualide::,

.9*.46

35R 29~'~

f4:1

:1. 0 10 25
:1.9 111 .0

:1. 2 122 .2

.9I 31
69 1 l.:!

.10 16 14.7

.1IM 142

.125 1R52
291 4 1717



blucilide Une Activity Report.
Sample ID a EF! UFT-GS750',-`

Page V
Acquisition date g 19-JUL-2007 IIN23146

Nuld
E n e r 10.67 P.5R~4:

:1orce DcyCr

3.RE,7 332E0

.17 M.

Nuclide Qpem activatioi-i

XE-MM
; ']ne .g , 41 4.4 6.99+0

FlaqN "X" KeyI ,,1.



of llul.d Act.i,
Acquisition date a 19-JUL-2007 lInEWAS

Tota numer o lies i spetru

ccf` ;,niden ifie..::'.i

Nuelid Hlif
K-40 ~~1.0E, 1.00 3:.320-0

iy N 3.20 -0

.ea Cr

u.i/co

Deca Cor

17. :1.

Total Activ

Nuclide TXpe N activatio-n

Hiclide
XE-129M

Hlife
Uncorecte

Decay Corr
uci/ec
5.757E-07

Dea or .i w'

Total:1 Acivty :

Oyand Total Activity N 5.R75E-07

Flaw "K" - Keyline not fou"11
"E" - Manually edited

9. 077E-07



Sampl M N: EFI ; C670',

I. ;:.:cfe

Nucid Haflf Ratio~~ .:2

Page

Energy %Abond
511.0%193.46

Found =

SE-75 :1. :1,78

AS-W."

96.7

M .I 2

9,,,. o

261.65

R7. 53.

.01

2. 2

.14

6.10

Wl J9

0.1

12.9,Y

Activity

MU %Error~~

IM OE 3 14.70.' i~:

--- ~ r No F un

G. 924 -0 3 1 . 0(--

--- Nt Found~

v- No Foundi ~
--- No Fo n
-- No Found I

-- NtFound

Rejcte

XE-135

A nii,.

W :, :11

01- 1 48M 1 2. . " I :•

550 . 27

...... .... .. .... . . :

W5i,1 L, 70 J.:

915.,

:1 13.01



Rejected Report (continued)
Sample ID z EFI EFT-6675M'

Page a
Acquisition date N 19-JUL-RO07 11,23M

KRCUl Haflf

Half-Lie..

*0 . 1 46 .30

.11M 1.10

1238.1 5.9

Ac ivity I i

MUM Erva fejetud *,I

1 I0 Q 52M D e c

-- No Foun ---

Not Foun

No Fun

X Abundances

I• ,- •1.6.

.4.9

4.67

7.49.



Unidentified Enepgy Linw:,

Samplu TD a EQ EFT-63730':'

Page 2
Acquisition date H 19-juk-2007 W23046

it E n e Y

35 F 2

310. *.

559 0

3. 39i.1

:1.9

0529

1025

697~~ IR 1.0E0 40.

101 167RE-E1.

111 4 .0E 2 23.5~F

,A:. 70E+00. . '
4. 88E+00 ",;.•)(i.• 'r
4.•, M EM O 1,:li .' ,XS "

Flam "T =.ettvl associaFI.VF.K



De*:'') Ediso Ferm 2 MD Repvt Oeevte 19JU-R0 :::1.1C MC i: C CCMC4:8C *

Sample ID 4 EF! EFT-63*Y75:C:'C 0 C C ','.:CCCCC C C : ý:CCCCC*C CCC' :CCCCC. C

Minimu De e ta l ActivityC C:Y C 2 CCC C Repo&-.:C CCC ~ *C; :.CC C CCCCC' C CCCCC C'CC C~ :~ C

IA A

OM."

MI -/

SN."

DR -*

I. R

0 R" -

10 - 01

OR 0,

C'- 0"

K R "

Iis

112.

477 51.')

511 .00

' 12) 7' 4,5

1368.53

389 2

*32.

1 2 3 .C

12E.

810.

C,

1 i ,

134.9

148.8

80R 4:1:

8.7TWE-0

Half-Lfe to WON-

7. 7 42 8 E W.`,

1, 32 C-,1`1

9.9826EI09

I''ICC 8809E-J I.. I 2

2.1963' -0

7. 188E-W..

Half-Lfe to shor
Hl-if too short'

6. 2'2222 -C%

Half-Lfe to shor

Ha f L f to I C I. ..

Haf-if too shok'

2. 8T0

H l - if to '2p-

1 , 1975 ,...
1. 6 *'.2 .,IC:'C"1

IafL f to 'short..

Half-Lfe to shor

Half-ife oo sor2 l

C, f- if to I lhC lCC'"'

1. 137 E- ."

11. 1 f - '22f'eto .'. &ý



PIAGmum Detectable Activity RepoTt Mont
3ample TD a EF1 EFT-SS7507

Sui.

S 9'.

Yt -

z ""

F... *f. .

10

x E - I T.

B i A 11 '91.

.I 33"

*..........

.-1

*.. -130,117

TE -

BA-.3517

0.1

11,

13.

It

11

3.1

11

38.

R6: .9 072 :

702 T3

.35

57.907 ,

'7, 9. M7

.0.8

97. M,

724-502 ::

• ud Page .":

VID

I..l.".....-......i.e too sh.....
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: r•1 (D $ 'V/ 7 d 9

Sample Location (Well Number): 6/"T 6

1. Representative sample collected. Date/Time '!/7/6' T /

Sample collected by: I,-, a1ep, A., .k /,', •-., Date:
Printed Name / 0kgature

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:. -I-, 5oa 4 / ,t"?-d / (Q eeml-1. Date: __/____
Printed Name / ignature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2lOOTR".

Performed by: ., 157/7/ '•$ L,7 Date: -21-0.
Fermi 2 Chemistry V Printed Name -Signaturi

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

Performed by: /,, /'A/7,,-t / /- L Date: ______
Fermi 2 Printed Name Signature7 /
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-6S41708
2. Date Sampled 04/17/2008
3 . Time Sampled 12:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/22/2008
2 . Time Sample Counted 13:00
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) 3045.7 cpm
Net Spike Count Rate (cpm) 3039.0 cpm
H3 Spike Activity (dpm on count date) 7787.0 dpm
Counter Efficiency 0.3903 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) 1.9 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimqim 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 uCVml x Sample Volume

Technician 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: •F "r- 6 !' t/ / 7,) •"

Sample Location (Well Number): L•F T- ,6'

1. Representative sample collected. Date/Time /-i/L/4")/? t)o
Sample collected by: Jý' A 64 O2q IN, Date:. 4/ I/ 6-v

Prinied Name /Sigalie

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: iS? I
Printed Name §/ ignature

Date: d/ . 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: :- 6VA4-N d6?,0/ /( 0 2)1,
Fermi 2RP Printed Name /ýSignatt

ýe ~Date:' I~dF
ne

V



WR EF! 04-052
Page 6? of

Attachment 1, Page 2

Sample number: /7--'4- '//7,0Y

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

Performed by: -T (LL-" th r / /•,, Date: / /
Fermi 2 RP Printed Name •t 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: le 0 /-, w ' f /

Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature
Date: __ _ ___ _

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

Remarks
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lamplý TD a EFT WWW" dato a 22-&M-2008 WWVU,ý'.ý

FeTmi 2 Radiation Protection damma Spectroscopy Nepurý:

amile Parameters
somple 1D
Sawple*collection start dhtw 17-APR-2008 INOONOOMJ

Sample collection and date a 17-OPR-2008 IMOWOO.00

Type of sampM 1 1 L MaTi. Liquid

campla quantit" 4 1.00000E+03 ac

sample goometpy N M2LI OpeTatoyd M.ý::

Acquisition PnPameteyy

Dutactov Lumber I DET -I. Acquire date a 22-WR-2008
Presst live time 1 0 00130100.00 ElIP1.0 Nye time a 0

Elapsed Teal time a 0 MOU30LOO.90 Percent dead time g 0.05

calibyation Parameters

DatectoT number a DET .,I. Yearly Cal date N 20-JUN-2007 MIGN46.16

Kov/channel U 5.00189E-01 Zero OffneW -1.47805E-0:1.
Daily Cal date N 22-PPP-2008

Psak Ounvah parnmaWn

Stant channel g 10.11.ýI End mmannel n 400',

Heignt sensitivit, g 5.00000 shape sensitivity a 10.000M..''

of iterations to resolve Multiplets U 5

Nuclide identification Parameters
EnerUy tolwance N 2.00000 Half-life ratio a 10.00000

Abundance limit 2 75.00000 Libray> u dv=asteT.nlI:.,,

Efficiency file u EFFD4,21:1. Efficiencies at v Peak snarg),

M 11; G)aýw>, 1) pea Bk g Yxi MIN Uaraiel L.ef t Pw Ctn/wwc Mp F it

0 51043 118 27 1.68 10 2 0. 7 1013 IM 6.56E-02 1 d
2 0 559ME W 55 1.03 1118.97 1109 20 RMIE-02 38.6',

3 0 G11.70 95 33 8.38 IR23.RO 1212 27 5.30E-02 19M

A 0 651.66 27 6 1.03 1303.09 1299. 9 1.47E-02 26.
2 0 146089 55 10 1.16 2920.83 2910 20 3.06E-02 19
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST.

Sample number: (,rr.( i, "

Sample Location (Well Number): •F/

1. Representative sample collected. Date/Time I " - / -,3S

Sample collected by:. C(5 o /' 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: 1DrdI[-,t,• / Date: -a " -
Printed Name / Signature

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

Performedby: Cf A -6/ / A ate :

Fermi 2 Chemistry Printed Name Signature

4.. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate. Date: 2

Performed by: Date:am Sga~r"Fermi 2.", Printed ha'ame . . . . . '

Radiation Protecti6n-SupervisionlDelegate

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-6S031209
2 . Date Sampled 03/12/2009
3 . Time Sampled 08:35
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 11:00
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) 2991.0 cpm
Net Spike Count Rate (cpm) 2983.5 cpm
H3 Spike Activity (dpm on count date) 7361.1 dpm
Counter Efficiency 0.4053 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample CountRate (cpm) 0.6 cpm

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

Minimum Detectable Activity

A (Bkg cpm) (Bkg cpm)
Minirpupi Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 oDate 4

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: 03 1",K5C2 Oct'

Sample Location (Well Number): ' -

.7 ,

1. Representative sample collected. Date/Time 3-1/Z-'O9 / 9.13 &_

Sample collected by: (-. -- / (t , -
Printed Name I Signature

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..A 1 OL,4 ' o al 4:4 ("-. / D e
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: 4 4ult,,-"ý
Fermi 2 RP Printed Name., Signature,

Date: ' !67



WR EF1 04-052
Page -of____.

Attachment 1, Page 2

Sample number: &-7 ' b-. OJl-O7

.4. Samplecounted inaccordance with 65.000.115 "Operation of theGamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")•

Performed by:
Fermi 2 RP Printed Name Signature

Date:
jJ

* 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: Z //Vo S Date:

Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature f

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

Engineer

Remarks



DETROIT EDISON FERMI-2 POWER PLANT 21-APR-2009 10H26H37.46

RADIATION PROTECTION DEPARTMENT.

GAMMA SPECTROSCOPY ANKYSIS REPORT

HIGH EFFICIENCY DETECTOR

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

Sample ID Numbers EFT-GS031209

Sample End Times 12-MAR-2009 00=00.00

R E V I A R K .".:3 ............. ........... ý/ ..............................................................................................................................................................................................................................

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

.................. ........................................................... ................................................................................................................. : ................................................. .................................. ...........

PERFORMED BYs

............. ... ..... .....
SIGNATURL:

REVIEWED

.....................
Lff"'.
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Sample:,...: o'f .. :.nl:,l.e:.: ion :l start dal." e ni. 12...Ri009 0i.,::
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Sa pl Title. 2c L I:: I i;:. 509 Page H :.
Dcay.c TA :.imec =: 40: OI N3 .

Ps-Ii cD A: Pea Searh Re. cport

it Energy Area Bkg:ndi. ~': FWHI~J Cha~c ~nnel Le. Pw. %Errl.: : Fit Nuclides

510.5

511.3
.4 2...49 1022...68. .

2.,91 2912,2.00
101 271 38 :1 i-lj c.

.6. K(



Ncide, Line Aci viy eo
Page 2

Acquisition date n El-APR-2009 OW58HO.

.*~twj

* ::.i gy

:1.460 8

Uncorrected Decay Cory
Area %Abn %Eff uci/cc uci/cc

47 10.67* 2.501E+00 2.653E-07 2.653E-07

I. :1.

I. (:.



Summary of.Nuelide Activity
Sample ID a EFT-63031209

Total number of lines in spectPui-i-i
Number of unidentified lineiii
Number of lines tentatively identified

. Page H
Acquisition date n 21-APR-2009 09u58N34

:I,

Nuclide Type a PaturY

K-40 ~ i 1.0E .5
Uncorecte Dea Cr

Decay Crr I-Sgm

------------

Total Activity t 2.653E-W-Z

Grand Total Activity n R.G53E-O':,'

Flang "K" Keyline not found
"E" Manually edited

"!I ;: 'l-an 1 a c p e



Rejected Repop"t.:
Sample ID n EFT-6SO31209

Page N .4
Acquisition date N 21-APR-2009 09MM:

Half-Life Activity
Nuclide Half-life Ratio Energy %Abund WCUM %Evrav Rejected b;.,
I::* I ?.ý :1.09.74M 525.78 511.00*193.46 I.OOOE+35 38.36 Decay

X Abundances Found - 100.0(,*..i

Flans -*" - Keyline



Undnifie Enrg i.
Page U I.-J

Acquisition date N El-APR-2009 09WQJ:ýý

it neg Area Bkgnd FWHVI Channel Left Pw Cts/Sec %Evr %E f. FI

S42 2.4
1021.25 1015 RI 2.03E-02 44.1 4.88E+00
1022.68 1015 21 2.54E-02 38.4 4.88MOO

Flauss "T" = Tentatively associated



Edso Fem R MD. Report, Geneate 21AP-R0 :1.2.

:1
IL 133

CR-:1

NI (I ý*.

I I~. -

ZN' 91"

1 '.3'3

BR-SAII
B R 7

KI ):I
KR-5I.

*I. R

RB.8''..
K -87

(J

22.

32.

CIi

C'.)

(1).

(I.J

01.

CIJ

47..'. .*

511.0

12 4.15'-1,

133 8.5

1014.44

1642.4

129.6

158. 3.9

1 RE.

I 10.
109.2

13 3t 2.i4":

1345.9

13 . ('..)

513.99

15 :1.0

5 '3. 91..'.)

IVID1':

1. MOOJUIU'II U';'
HafLf to short.

1.1839E-081

1. 1 '"'I L').

W356E'0

Half-Life to oi .

3.3437E-08j

9.95'71E 0i'-.

HyfLf to sho1 crt:

Hl-if too shortt'

1.739-0
Ha f L f to I I'X Lo:3:,I .:'t

1.6829E-08(:
Half Lif to short'x' I'::::

Half-Li fex too:),: shortj '.;

Half-LI i feII : too:: shop,cC.

HalIf-Lif to shr

1.4429E-0

4. I II : E .:Cj .':
Ha f-if too sho ''~~c,:: 3I t:r

Haf-if to shor......,3it:

1131 Lif too short~, .I(:
Ha f L f to I h: Io,, w:.3,i.i



Activity Report (continued) Pape N
Sample ID N EFT-GS03120''.':'ý Acquisition date n 21-APR-2009 090804

Wk ijnd

'u.1.iNulide

j ,9.

HB-51I

Z RI A 1

NB- -ý

Z R -

VI3 i

Ti -991'.1 !

*C-10'i

AG I 101
8I _ I (1 .

SN -1171-1

S B u - 2c`
**B-I 1 ,1
SI B ' - .iI

TE121Y

iTE I 12

TEI 171,
XE1IM
T E -1 W.

I -1 (:..;

BA -j

XE-I Xi I',

X I ,A:A

XEj 151"

LI

0..)

6.,

(.D

22.

29. 1.

32.I

IA1

0 1

XT

,32.

11

1I

33.
CD.

0.i

261

LI 1

If).',

I e I)

590.28:

R66 90~ jj

702. (3.:,
76.7

235.6

756.72

A5l.9

743.36I

140.50
A0l.,

497 108
357.99

6I A. Bil

60.

427.

109.

I LI.90

57.6
202.II1 "

A 59.60 ,

695~.88

196. 56

1,11)(4
MUM

Half-i feA too)( sho -t.:u~

1 .I I I I EI ,

Half Lif toi ('I -.

6. 793 E.@i:!

IA.. I I I 1 U I t

2 . I-I . - O..I

Ha f-if to Li o --

4. 532IEI I A

3.3921E-06

Hl-ife too Lhor

2. I I I 7A-AA AII.:AI

3 .A.~ l 029E-0 l:

Half-Lif to sor

Half-Lif too I short:y':

3 .I I I I E t  
A`..J.

Haf-if too short

HalfLif to short-~AlC)

I I I I A A

Half-if too s)AoA I
Half-L~~if Io ho,

H l i f to I I I icW-.::
Hl -Lif to s h o TA I A h
HaltI.f-Life. A too s.A:i..h C t

Half-Li.fe'" too s: CA hort

Ha fL f too s AI :A:A hort:



Minimum Detectable Activity Report (continued) Page N 3
Sample ID 2 EFT-GS03120'.) Acquisition date H AI-APR-2009 OW56W..''i

Nu 1tt 1 d

( 136.1

CE-I W..
CB-139

B * -14~

L _A - 1

CHE I Ti

CEt10:1
P R AZI

If I I,

HF- 1 :1
TA-182,'

P Q i i..

BI214

PB-2 4'*'

Iii i '0
ft R (.'

AIR2

TH22

PA-234

vckpn
sui. tA

C1I.

01,

35.;

Cf..'.

35.J

29.

321

0.

351,

.61

''I"*Jf. 50

16 5

12 t.2

5 3 .3I'`
159.4

145 T-

1354.52
25. 12I~

641.i 17.

293.26 'I

''3 Wy

1489.1

I05 3(~ :1.

.8.8

583'.14

18( . P I

(ui/ cu)i

HalfLif to fho-f

H l -i f to f Ll-

Haf -i Ife to sh r

Ha f-i fe t oo sho-IA -

Fla f- if to... .'.

Fll-if t oo shor

1.1377E-It(A

2.7714E0

I .I ,tj 1IjcrA'

4.1265EI A08

5. 8 l8EOIl

1.6157E.08
3. 2 I5 E - 0,1-t~.'!

Ha I I I & too::(.: showt



WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: iFi - (P • S OcT

Sample Location (Well Number): __

1. Representative sample collected. Date/Time ,/3/ 2/ //

Sample collected by: ' -,¢jŽ! .-- Date: 3i

Printed Name / Signatt-"--"

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: t!5[AWIh6? i___ Date: •.2L

3. Sa e icounted in accordqnce wit 6. 0. or 79 "Operation of the Packard
TR 1000 or 2100TR'. 1 "4 D te: "-

Performed by: Date....
Fermi 2 Chemistry Prired Name g ture

4. Tritium analysis printout revewed Radi ion Protection S pervision or
delegate.

Performed by: Date:/i• /-( •
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 EFT6S83109

2 Date Sampled 08/31/2009
3. Time Sampled 15:55
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 09/21/2009
2. Time Sample Counted , 14:00

3. Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2763.5 cpm
Net Spike Count Rate (cpm) 2755.8 cpm
H3 Spike Activity (dpm on count date) 7189.1 dpm
Counter Efficiency 0.3833 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) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirmqm Detectable Activity'(uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.20E-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 q

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: 45 7 C, ' r' & ! ': '

Sample Location (Well Number): 6'

1. Representative sample collected. Date/Time '?>/3,/ h /

Sample collected by: "•< ,,,w / 7-
Printed Name ! Signature

Date: 3i st10

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: PUN~tI l/ /
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:
Fermi 2 RP Printed Name

Signat'ure )6 tDate: i'6) A
Signature



WR EF1 04-052
Page-of

Attachment 1, Page 2

Sample number: 6F7-&- ';;' 3/ l

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

Performed by: 2/Date: I /

Fermi 2 RP Printed Name //ignature

SNote: 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
delegate.

Performed by: - /
Fermi 2 Printed Name S
Radiation Protection Supervision/Delegate -

Protection Supervision or

Date:

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

Remarks
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2

Post-NID Peak Search Repor,[-..,

Page : :1.
Acquisition Time = 13-OCT-RO09 12H45WO.2

it Energ Area Bkgnd FWHM Channel Left Pw %Err Fit Nue :i. c .
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4 1.07 R9RR.01 2913 16 18. *. H.1, K-4
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -F/ - ( c1 J/( . j9

Sample Location (Well Number):_ _0__

1. Representative sample collected. Date/Time / / I '71O
Sample collected by: '50bLrbt dJ / d( 6?.-C Date: /L !/L

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: I/0]5/1'0&d /Af Date:f, 6 3/kL
Printed Name / Signature

3. Sample counted in accordance with 6 0 .70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: M. Li M.Date: 4-as- ,
Fermi 2 Chemistry PrintedName gnature

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

Performed by: Date:
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 EF1-52410-6S
2. Date Sampled 05/24/2010
3. Time Sampled 11:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2. Time Sample Counted 15:00
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

,r (Bkg cpm) (Bkg cpm)

Minirmm Detectable Activity (uCi/m) =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 < MDA
Efficiency x 2.22E6 uCi/ml xSample Volume

Date •-0- to

DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: /6FI- 5 dq/O1-

Sample Loc'ation (Well'Number):, 6' $'

1. Representative sample collected.

Sample collected by: OU1tOOPr21 /:
Printed Name /

/ d"

Date/Time C 4/

Date:
Signature

,/,V IlL6z

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-.

Samlle sealed by: , ,/
Printed Name / Signature •

B

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: (1,4r , • d - Date: 1i-/•,/

Fermi 2 RP Printed Name Signature
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Attachment '1, Page 2

Sample number: -ýF/ 54 - 6°e

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

Performed by: C A 6i-14w &// ,. Date:2jL.. L

Fermi 2 RP Printed Nyame Signaturet/

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
delegate.

Performed by: 7. ,6 ,41,e/iS-
Fermi 2 . Printed Name ('/ ' Signa
Radiation Protection Supervision/Delegate .

,y Radiation Protection Supervision or

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

Remarks



EDISON FERMI-2 POWER PLANT &OCT-2010 15n27H55.39

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPOR-f'

HIGH EFFICIENCY DETECTOR

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

Sample ID NVmberu EFI-52410-0'.D*

Sample End TimeN 24-MAY-2010 lln%=.00

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

...................................................................................................................................................... a ...................................... I ........................................................ I ..............................................

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

............ :: -f ............
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Nuclide Line Activity Reporl-.:
SampW ID D EFI-52410-69

Nualide TypeN natural

Page ;:
Acquisition date N 4-OCT-2010 14N42MI.

Nucid Enepg,

14 0 1.

Uncorrected Decay Corr
%Abn %Eff Uci/ce uci/cc

10.67* 2.501E+00 2.452E-07 P.452E-07
17. 5: ]'

F:lap *"=Ke lmI-



Summaryl~H,:, o':':f; Nuclt~,:',ide Ac-t:ivit~y
Sam.:i .tle..., ID: N* EI?:;1-.-....: -. &",. 3(t t.,:

P:age :
A:;c~qu.i~si~tion ,d;ate n 4-OCT.-.20,?10,: 1t4:i4::.

"H[.Ltin t bc:. i :'i Vi Ii)(. i.fv c3 t ' t: i x 1/.: :1.•" 1. :i. l:,;.: cl.x:'b at::.U 1 :. : i *i, :: :1. I.Nquml:b.er;.t of un'riden.tif.:.ie:,:;;d :.'..... linesZ'

Number),¢.,' ,.o.,f: l.ines tent-'rl'at~ively i,:l.,denti f"i~ed by tID) Il

Nucl :i.e H f e:1. :i. f
K4.-.40 1,,((.00iEi+0.5)Y

U~ ii'n ':,::) r e ( ::i-: e: c:1
D.ecay.., uc :i./c

1. .00 .. 2 .1. 45RE-07

Decay C;'orr

2. 452-07

Decay C o'"rr
I1.-S i.gmira Ei:•',crro

0,,.4':30'.Eii.-.0"7

.-Sigma
%Err,•"or" I:: 1 i,: s

17.53 "
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number:_-C- mi •.] 0-6/_

Sample Location (Well Number): s

1. Representative sample collected. Date/Time/ - /0 / ,/i• .'-

Sample collected by: .ALOH/4- / 6120,)-94 Date: //-/,]-/0
Printed Name / Signatudr/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: / Date: ______
Printed Name ISignaturd

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

Performedby: , /C--L_ / - Date: I ! fz_ tO
Fermi 2 Chemistry Printed Name Sign ure

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

Performed by: LeC,,-t a P / _ i- Dat e:-/--le:)
Fermi 2 Printed Nafie Signature 0
Radiation Protection Supervision/Delegate

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

Remarks



Tritium Activity Calculation

Sample Information
P~-r-t

1 Sample Location -EP-T-1 02010-6/S
2 Date Sampled •1-rj'1/11/2010
3. Time Sampled 13:35
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) 7.8 cpm
Sample Count Time (min.), 10.0 min.
Net Sample Count Rate (cpm) 0.6 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinirnlnIm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpi min.) 1.18E-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 l-1?---(O

Reviewed y. Date //

Form76.000.39 Attl P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 'F7-/0.2 /-,0' 415

Sanple Location (Well Number):..jj 6/5

1. Representative sample collected. Date/Time ld//116 / 14 "3O0

Sample collected by: /'6 ,o¢,'• /t/~4)/
Printed Name / Signature

Date: //-//-/6

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,_ _.4"1t / Date." 2 -

Printed Name / .Sidire

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 Siyian

• ------ Date: //,3J'•
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Sample number: - /-T--/0 c'•o -26' /

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:
Fermi 2 RP Printed Name Signature

) 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.

Performed by: N< L .1k, i .0 . Date: i
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

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

Remarks



., ... .,. .. . .. • .. ,,,. . . . ,..,l• I'' ..* ., , .• -- , ,. . ... ..

.... ... ....

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

. .....•.. ......

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



... .... ....

.. . . .'. . . . • •-. . .• ' " " • ' • "• • . ... . •" " •' " •,. . ,•. i,• l ,• ' . . . . .. • • .. " '•* ".1 ' ". ' "'5" " . . ." i '" "• •••• • i

TT.I5I:~ .5- . . . ..7 0 0 3 ý 1:

D27 22.

21 ýýM- -- ,- ;:=,

21 ILK =2 T2"Fn=-7.'
7.7-T= 7.7,

TZI, .01 2.tý z! !TV 221M

fill a

poir !M .,UTZ a MIRCS:?

C7
TA

A, To
21 00
1101
1,71
2121

70 ý ý 27
1222- 2D
M2. ý ý
1712.93
2?= 0 1

n:2
12AZ
2 211
A=
2-11

1 ý 0 1::ýý



.... .... ..

* 19.,I . .

-. Cb-Qq



- I..t.... -

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

I, - I... . .

I. , . a -. a..- a



I.

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

I . I-- I I

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

1 .1

it..' *1 . .
............... vt,..



.10=10., *1'
I,

MI. LIT

1 ý DOW 27

• •.•1'• It "'" F•"

2 7. 7T

i•' b"• i..•, ....

KA $

AWL r..V

4.1. . .n

I. .... W

27.72
2 A A. Tn
252.21
171, Too



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

.1. r~.

.i.?*.. . . i..•.. •.•.•. . . -. :.. *.•t,..

.... ..



*7 Z. .2 T L! . L h...ý

7M DI.-

IT, 2 1 OTTIT

*7 71. t. 127 1D 0

1112,12 KI fLiu .

us

12 1A.. 12 .'. . lo ls 2

1 Do TA W"



1 Aý. ýMo Ll. ýý,
17 . 777 A== 2z"n,

To- 19.-

.. .... .4.. (.,: 44 "
70 2

77, 1 7 " ... 'i.

71.. . A.i
• T.V:.

...

.2ý 1

.n12:

02 01

77.
:z i.
ST..

27.

22

TM

22.,

-77- 7ý`
:77, :,.*.,,
7 7 7

T 1 A

1 T 0 2

7) LA 70 0. A ",, •.A...

.,: . 4• LIFO , . A .

2 ,, .22 7 M', .

'4 . . fi? 4i, i ;- 4

" . .. .

!! F. .. L I N La o rw, . '.".* : , ,..'..'

44 4. 0 7 .- .

44 ." VD A..' .

.... ,... . . . . . . . . . . . . . . . .. ... '....- ,.,.. L

!, 1 , 4ý 7 to A .

44

V4 444 4 h ~ 70 4.A

4 4 4 , 4 404



* ~ ~ ~ W L .. n . . I L44 '. h. Q
I..,

.• I.. '....

!ý--! W..

7T 2

I. ,.

, 1 i.., 1 .-, 1 .7

1 .,l: W TI, 1i,

.... • . .. 1J. .

..... ...1I

A: 2•i 2• .. ...

I t '" I " • 4.

.: i. • . . - ' ,'....

-.. 0., 4

,1 F 4.. La i L..

:..: .:. :•" ...... .. .. .. .. .. .. .. ..... ........ , . "
i ~ ~ T in.,.. .. •

2. 7 = 2 D:;2-ii•il ..



EFT-6S

2011



WR EF1 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: r-FT1 6 /2 65,6

Sample Location (Well Number): (' §C

1. R epresentative sam ple collected. D ate/T im e eý,- 7 - . / / /. .' :O

Sam ple collected by: ---'---3Al- ' / D ate: - /
Printed Name I 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

Sam ple sealed by: / .. .. D ate: -) "

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

Performed by: -4z g y7, / Date: ~ "
Fermi 2 Chemistry Printed Name Signatifr 7

4. Tritium analysis printout reviewed by Radiation Prote ion Supervision or
delegate.

Perform ed by: A 6  /z /_ "- D ate: 6 2/ /
Fermi 2 5 Printed Na Signature
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-6711-6S
2. Date Sampled 06/07/2011
3. Time Sampled 12:00
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) 6.6 cpm
Sample Count Time (min.) 10.0 min.
Net.Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinihnLim Detectable 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 2 -A

Reviewed ........ _Date Z> •

Form 76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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-uclido Line Activity Report-.
Sample ID n EFT6711-6'

Nuclide Typet natural

Page i:1
Acquisition date s 21-JUN-2011 18:31:46

Nuclide
K-40

Energy
1460.81

Uncorrected Decay Corr
Ariea %Abn %EIf r iicc uCi/c c

88 10..,67* .P353E+00 3.3522E-07 3,. 522E-07
12 - .i%Erro

Fla: Keyline
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NumbeI r o'f un.i.:en ified eI. :i.i &.:i:1.
N~um ber.:, of: linre s tentrati'.:.vel-: 1y :i.de1.,nt i. f:i.e.''d

a'gt e
f c:ji,: : i. s i.L :i . o : :) L . ,:. a u " 1 ... T i..I.- J.. . . .,, 3 ..i; :. -:-!.

,..3.

5 100. 001Y.

N'.1 uc:i. :i. T yp 1.e H n atu1:. 'a • 1.
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53.

0.

44G..

W.,

0'.i

0...:I,

0.I

s3,

'91,

(:1103,

0.,

L..I....1

0,,

011

3:1. ,,.

(keV)

590 28
266.90
702.63
"765,, 79
235.,69
756,,7"2
65"7,, 0

743. 36

:1. 0,,

':1.,,:1: .. :1.

49'7., O,.*

35,, 99
• 3:1 8 ,.90

7P4j. 53

62:1. 84
88 0.3

937. 48
3931. 69
:1. '.56,. 56
563. 93
602. 7:1.
427.,89

19:.2835: 1. (,.', 0 8

4:1.90
57" :.•<,60

2032.,84

4592, 60
695.,88
:1.96,, 56-
536. 09

:1. 23. : 80
36-,4.,,48

1:149 72.

1 3. .. 9.3
667.,69
228,,.1.6
302.8 4
276, .0..9
529.,,87
9:12. ,58

8:1..00
233.,22

884.,09

2.68.2.4
:1.260,,4:1.
249., 79":'
526.,56

I'113) 3 :(uCi.cA

Il-l1. Lf I i f&e t.:oo sh'I o:r't
Hal f-I :fe too short

S., :10621E-O..-.0'
7 , (35801Cl...l-09

3,, 66481E-0..-?

1..254E.-0.8
Ha.f-.ife too short
Hal:1. f-Lif . to ' s. .hort

1. 59'73E-06 '
Haf-L.3ie too short
H al.f-L... i. f'e tsoo sh o'r.'t.-

83, :1. 172Ei:...("9
al I f I fe too short

Hal.f-i...fe too sl",ort
6, 99461i .'0
2.,6394E-:'"0"7

2. 3330E 708
IL' ",. ,* ..]?. : *L.:iH.:)li .j'"'O :.

9 . '3040E10 .09
1..2597E1.
3.Aif 0I184.1E:-0"h
,9, 5729E'-"09

,,I'j (:. 2Cm, Ol li-..C,: rt:

2,,50":551E--.06
I..la .f".....Lifet',-" too sl"ho'rt:.

:1..,9943E"-05

1. 1 1'7691E-08
Hal' 1 f-I... :f. fe too sli o:'rt

3.7">00"7E-.'67
H.Ial. f"-I..Li.fe t.o o s hor- t-

4.,9540:E'-1.."8

2. 4671. 1.E-08
Hal,: f"'"L..i.f~e 1..oo -slhor-l;

I.I c']. 'fI.. t I... :i. f: .: .I.-::., o sI• or"

6,.54491E-..07

Hal-. I...e. too short, o
:1.,,33BO1E:--07

:1.,,35.3!2E!:.-05
H.Ial.f...-..Li.f e 't..oo .s.h o -(-t..
Hal:.f:-.I. i.f~e t'oo slho'.I.,.

2,,i."l7 91EI!: '" /)

4.,,4723E...06
6.95251Ei-0.(;'9

Hal-. fI..f . fe t:oo slI orts
Half-Li. fe too i short o
Hal:.f---L..i. fe too shMlort
Hal:.f.-L...i.fe.: too sh ort
Hal:.f"-L..i.fe too sh of-t
Hal:.f...L..i.fe.' t'.oo <slhor-l..



M :i n :i.nmc .ei':Y'L....l::,le A i :(:i::1.viit.:y F•.ep',orit (c :-ont:irnued) I:'.•ge:j N
S:anl t : i: :: nEF :1. ..- 6S, Acq' u i-:. I. s i on c .i i .. I : 2 N 1 .JI-1-20- : :1.1 8 31. I46

I"')uBckgnd

(7S..'136.
I I.. 136
Cs' 1 3"Z

X E .-. :1.,. '',.-
'S'."138

".XE.-.138
BA...139
CE..-139
CS-139
BA..- 1.40
L..1A-..14.(6

)?C.E--141.

I..A...141
B A.-.142
L.. A - 1,.-
CE-. :14.3.
C:E...1.44

N:: l,., 14 *.-*' l

EU-.:1.52

E U... 1. 5!6'

HF:--.-:1. 8
I A.-- 182

R'E' 1.88
A:•U-.-191.

P:'B-..21.2.

I:RA-.-.F;4
RA-22(6'
AC'"228
TH""2.28

I:TH.-23Zi

/.:M-..24:1.

01.

0.'

0.

0.
59.

I 1.

10..i).

W.

43.
28..

15..

0.3.

45.,

('a1

46..
30.,,

0.1
0,

40,

59.

40..

33,

0.1

50,,
39',

R:1.

Ei:n er g y
(k.:.eV,

8:18., 50
:1.3:13.,,02

661. , 65
455. 49

1 435. 86
258,,3:1.

1420.50
I6 (.

1 28..,, 23
5 37". 32i.

1 596. * 49
:19. , 22
1 45. 414

:1.354.,,52
I55. * 12'

64:1., 1,7
F293,.26

:1. 5/41, :J.5

i" 51.,10
55P. 2:7r:

344. 2,, "
:1.004,.76i-

:1.05,,3:1.

6 46.2.-*..
482.. 0.23

:1.22:1. ,, 42
i".85., 8:1.
:1.55., 03
15,•8,, 38
2"79.,19
569., 6"7

583. 14
238.,63
609.31

2.40.96
:1.86,, 2:1.
338.,32

84,, 37
131 '20
. 636. 2 ".)
:1.3 .. 76

:1.06., :1.3
59,: 54

MCI":
(MU[ i/.c)

:1.' ,4033.E•--"08
Ha. f---i..e. ti. f 1.oo i oft

6,, 63591E-O'-..09

HIal. f.-Li. too i short

I-'lat . "f "-I. .i. "f.:. too sl'' l
Ial]. f-I.f. ti. I oo slor't

7 , 5 :1. l[2 .--(..3 ..
Half-. too I :i. t -:',' slh,:'rt

7,(":.4651E:-.09:.

IL /-4581ii.-.(I8
Ila l- L if.'e 1.too s--1 ort

iHia f-L-i. fce too::) sho art

7, 7 :1. . .8
H alf-. Lif.. : t. sc to,:::i cl. c:r'l.1::

"7 92'95L-..i9

HalfLif too (s." 82 E..-()

4 I ,531EK-.08

I £ :i. 9IE-07
1.:2.02.7E1-:..08

3. :1.586E.-02

H alf-L .... i.f e t.:o o .s:h or-t".I..H1a -Li. -f too a l*l shfrt

3.3976.-07
9.] i2916E-',~i...09

Ha.lf"".-.L.:if "e t,:::o whorl-.

Ia f-L ife too shot.:)"I,::r
.H-,.l.f.-Lt. i.f'e t1:oo sh Ol'(.-..

Il -Li ' too::) short::',t

2.-4920Ei•---[0l6,i-lIi. i, I01 ,t:'fi:....[: ap

I ,a :8018E- 0.

57 ,.1595':l-..0.(87

Hal] f-L... if le tloo,:: sh ol"-t

1.2 7.1.1E-306
5,,52.421E:.-M.0

2.0:1 64E-0...(6

:1., 08451E07



WR EF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6P/ 1'/2 ]) /(f

Sample Location (Well Number): ' •

1. Representative sample collected. Date/Time/6 -)/-/1 / /" .'/v

Sample collected by: --,'5 / ' ,, - Date: /102fr(,
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: / , 04/• / k " Date:I/n9-]
Printed Name / ture

3. Sample counted in accordance with 7 ý.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: loJ ,.. / I Date: ri-i-,
Fermi 2 Chemistry Prirted Name ignature

4. Tritium analysis Drintout rev eZ d Radiation Protection SUervision or

Date:
Fermi 2 Printed NaMre '-- Signature ]
Radiation Protection Supervision/Delegate

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

Remarks
'1/I



Tritium Activity Calculation

Sample Information

1 Sample Location 6S
2 Date Sampled 10/21/2011
3. Time Sampled 17:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 14:30
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) 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) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniipqm 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 I/-)-/(

Date iNOV 0 1 2011

Form 76.000-, DTC: TGCHEM File: 1319.02



I-

WR EF1 04-052
Page of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: '~/-"!),,/ / - --. '

Sample Location (Well Number): •, S"

1. Representative sample collected. Date/Time ,d• )/- // / /'-? 1'/0
'4

Sample collected by: "-'-'J - /-, ,- --
Printed Name / Signature

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 sealmd by:
IPrinted Name

/
/

Ugnat4k

__Date:/1 L /IZL

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: 7d1/
Fermi 2 RP P inted Name US ig6ture

Date: -ze ")- L- / /



WR EF1 04-052
Page of_

Attachment 1, Page 2

Sample number: /C'21 / /

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: - ,9 / l ', Date: .U/ ý)J
Fermi 2 RP Printed Name S6ature

•'it

* 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.

4.

Performed by: (.L(/•k' / 4
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

)ate: /On- L3/- //

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Page : 2
Ac.quisition date N 28-OCT-2.011 :13::200Sample ID N EFT1021il 6

Fermi 2 Radiation Protection Gamma Spectroscopy Report

,-..~w:•:,•:.-:u'.x.•,...-*** **.*****Sample Parameters * *** ***** **,* **

Sample ID Number: EFT102111 6S
Sample collection start date: 21-CT-2O011 1700W:10 .00

Sample collection end date : 1-0CT-2011 17 10:00.00
Type of sample N IL. Mari. Liquid
Sample quantity : I,.000000E03 c. . -"

Sample geometry : M2LL Operator: CLP

**************************Acquisition Parameters
Detector number u DET 4 Acquire date
Presiet live time : 0 00:45:00.0 0 " Elapsed live
Elapsed real time : 0 0045:00.63 Percent dead

EB2-0CT-2011 13:20:50.26.

time g 0 00:45W00.00
time : 0.03 %

***•***..**********•...Calibration Parameters ,x**x*.****x*****
Detector number :: DET 4 1 Yearly cal date : 14-JUN-2011 14050056.41
Kev/channel n 5.00063E-01 Zero offset: -5.63736E-0:1.
Daily cal date : 26-0CT-2011 06:50:31.91

*444*******3**33333&*3& 3*3(*3* j.Peak
Start channel : 100
Height sensitivity : 5.00000
Maximum number of iterations to

Search Parameters *********************
End channel g 4096
Shape sensitivity u 10.00000

resolve multiplets u 5

*********************Nuclide Identification Parameters ***********
Energy tolerance : 1.75000 V Half-life ratio i 10.00000
Abundance limit 75.00000 Library N dacmaster. nlb
Efficiency file : EFFD4p 211 Efficiencies at : Peak energy

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts.Sec %Err Fi t.

:1

3

4

01
03
03
03

198.71
353.,08

511,,27
1460.83

40
28

193
77'

57 1.75
62 0. 86
45 3.23

4 1.79

398.50
707. RE

10R3. 55
2922. 57

394
700

1015
2915

8 1. 50E-02 35. -7
12 1.02E-02 60.5

18 7.15E-02 .1.0.9
15 2.86E-02 12.6



Sapl Titl i ETIR11
Pag N :1.

It Ene: ~Irgyj Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

0
0
0

1460.863

40h

I.
0i.86~ 707.~22

1.,79 2922.,57

700

I.915

1. *2
:1. 12
:1.5

350. 7 Z t
1 2.6 K !9 40 31



iNuc c Id i 'e L i. ne :•ct: i v :i. ty Re p:or t
Sample ID :N EF::T102• 1 .:i.I .,£S

iMc:lidMS Type: :' t:u'al.

Nuc:l:i~de Enrgys Ar ' :'ea:
I-K-.40 14.•60.8 :t 77

Piag'e : 2
A qluis( it:iion,-1 date 28-.CT..- :1. 1. .3:M:ON50

Unc-orrec-ted Dec:ay Corr
%bn %i E f u Ci /c: uCi/c. c

10. 67'.: 2:i.353E+00 3.082 .E.-07 3.82E: -0 7

1 - :i.i a
%E'2o.
12:. 6:1.

Flag: " = Ieylin:e



Summary of Nuc:lid: e Ac.tivity
Sample ID o EFT102111 6SE"

Page 0 3.,
Ac-qu~i~siti.Jon dat,:e- : ...... UT-01 .. .. 1.. .3 20000

lotak'numbert of l~ines in sl:pectl-rum4

Numb:,er. cf unid:entifi.ed !i ine-I., 0
INlumber of l:i.nes tentat:ively i:dent::ifed by MID 4 100.00%

Nuclide Type z nat~ural

Nucl.de Wife
K-.40 1 ,,001+05Y

Uncor-recte
Decay uciicc.
1.00 3.082E,-.07

•Dec~ay Cor'r
uCJi/cc

3. (08RF1E.-07

,3. 08200....'

Decay Corr
I-Sigma Error

0.,389E-.07
%Error F].ags
12. 61.

Tota-l. Act~iv~ity : 3.082E-07

Grand Tot.al Ac.ti'K vi.ty:-. z 3t08;1 '07

F:lapso "K" =. Keyline not: found
"E" = I.,-Mau.ally edited

3,, 082E7;.:0';;'

"N":: =Manu ly accept::,ted

"A" = Nucli.,dle s: :peci fic ab .. limitr,:i



Re jec~ted Report+
Sample ID :" EFTIO2:RI.I MS

Aa 0c -

NucI id iHa f-ife
F18 1.09.74M

%1

Half-'"Li.fe
Rat:io,:

89.97
Abundances

Energy ,A bund
51 '1.,00* 9.x..:.: 46

F:ound =;- 100.00

:I.19,,78D 0.06 66.05
96.73

I. 21,I.I2
:I.36.00+*;J
198.60

400,, 5
% Ab':undanwces F~ound =::

26.80M F :;,36B,. 41 87. 30

241.98
295.':21
35...I.92*
785.,91

A T~bundances..F~ounrd =

3. 41
16 ,70

59.20
:1..45

59.,80

1. 3R

11.40
0.8:1.

4.67
7,.49

19., 0

S..IJ- , i..;.

.37. RO,

:1.0,, 10

5.3., 40

Act~iv~itiy l.-S~i. ma
MuMi %Erro'r

2,632 1. 9 :1.0., 7

- - INoIt:: F:cund --

-- l Not F[ound .

---.... N'.ot F~ound ......
--- Not Found .

, I , ...l.' .I ," ,:s...

. Not F:'oun d -.----
....... No't' Focund ......
-- INot- Found .

--. Not: Fou.rnd..

R•e jected b>,
Dec~ay

A(. I::,u

PB-214 ---.... Not, F":ou nd ........ Dec,:ay- I-- 1.o F:ound ......

....... Not~!: F~ound -.....
.1 (3.. 0 E .t35 60.52

-- .- t F nd N.ot.....
(I b , I...:imL i .L = 3 7 .2 0% -)

Fl~ag: "x" =:: Keyline



Unnidentif i.ed E'iLne'r gy L.i..nes
Sam.p.mle:i: ID) h IFT10211.1 6S

i .g:ge : 5
Acquisiti~on date :::.z 28 OC-,1 ... ... . 0 200.. 0I•,;5•i j..

I .t Ene rg e ry. Area BIn iI...I::WHM Channel Left I::Iw Cts/Sec %Err %Eff Flagi.

0
0
0

198. ,,71

353.08
511.,2'7

40 57

t93 45.S

1. 75
0. •6
3.23

398.50
707. R22

1023.55

394

1015

5 1.50E..02 35.7
12 1.,02E.-.02 60.5
18 ?,.15E-.02 10. 9

6. 34E+00
5. 3:E+00
4. 59E+00

T

Flag. "T" -: Tentative.ly. a ..ssoci.atedc



Detr'o.it Ed]i. '..::-n F X (:,A Report, GeneratLed 28-O -;..2011 1005 . ,73 3

" Sample:.. IN lEF::T.:.:02111 63 -;

rl :i. rimum DVe.tec Lab Ie :. i v i ti R,.e.I.: , port'

Bcr:- r rd E ner i:I/ VIM[O

Nluc ii. Si .- ) St (key) ( uC : /ice )

BE--.' 24., 477, 59 5. 62.S93E-08i?
F1.8! ,0 30 Hal F-Li. fe too shor t.

A-2 1.2. 12.74.54 7o-40. o09
.I. . . I. I.5 H f-l..f.-ife Loo a shlortL

Il .; (i,,.. 101i' I.4f Hal. f-Li e too .: . :short
~i.... (14 0 4, ai;f-Lt i e too -:0•fl't

A .-.. 0. 1.6"1 3 HaIf J--Lif. too short
SC-46 16. 889.5 7. 1977E0i9

(LR.- 5'1. '.36 I ''"E-U
,(.,. 30.. 3F! .0. 6 .0 364E-.8

II754 37. . 834,.83 91 ,7J 4E-0t
C -.5( 24,. 12 "8.25 1. I",.riE 8•

-.5(., I. 0. 1 0 .9 I.al .I.I Fe too short;
NI-56 U. 1... 1.184f E-0 .
[, 5''--5 ,'49. ! ;22• .06)•F 7. "7349E1i-0.!9

I: ! L. f'"I 33 ,,.1 ('P9 3,, H i~ LI ,, ,_I•' .i Ci.,..,:' "oo r 3.I., 33
CO-1 17. 810.5 6 .956E-09it

(1)3,MS, IN3 ( [092 31.93E-08-L

C:.-.0 3 ,.1. 33. .4. .16;7}E-08

CI.'"I't 3, "* "';" 1 I:'f l :3 r - ~ rg

.0,-,.C,'' 0. 1 I4I.9. f-LI. fe too short
-65 . 1.481.84 Hal. f-L-i. t. too short

,:. ,"::.J .1. 1,,1..15. 52 1 .6 (i4951E-"08

.,.., .. 38..63 Hal f-.Lif. Fe too short-.-.
... 1, .1..36.00 .1. 10 too " E08 r

AS--. 55. 5 59. .4"43- .. 013. 7 ,. 4 1.l.) t .} .6,:,"E--L7!

B R-- &31 0. 52.6 HaltS If--Li fe too short;.-

.R'F-8i 0. 181.5"' Haf--ife too shirt
R--85 0. 802.41 Half.-.i. he too sho'rt

)'_:' ...38,fv 0.i', 8 .1. 1..,- I..- hi F1:.--.... Fle too .shio'rt

K :-g51, 0. :1 lf-Li.'f.e tLoo. sf art
S1.,-8.5 - ,"5,... 13.9;9 1, i).023;9E""08)

RB.-86 9.,, 12076.63 835.5666E-08
:-'87 0. 42: .. Half-Life too Fe hort-

GR-.87H1 (. 388,... H. ,:,'• ,*',,, I.al f-L...i.f~e too short:

KR-8 0.163 af-Life too sho~crt

RB-88 0. 138. Ha3lf, -L HaLI. ... :i. tj73::oo sh'iorL
Y'' 3. 18361 5. 40431E-f 09
KR-89 0.= 2,E20.9"-0 H'alf-"L.i.f'e "1too s-ho'rt
F;B'-"8"9 0. 10.31. HafLf too shor

KR'•'-9'0..' 0., l11.8. (-69 Ha].f-LI.ife too sh"ort:
1RB)-..9C (0. 831, .6,9 Hal.f-L.i...fe toio <.sho•rt-[
RDi-901M 0. 8,24.23 I..al f-L..if~e too shoMr,
Y.-901'' 0. 202. 5! I..a:lf...Li fe too .sh'o'rt
SFR,-'"91 0., 1024. 30 Hlalf..-L..if e too :short:

Y.-..91. 22. 1? , .2.0~i4.9 0 3,,..'726E-.r7..IZ.0 6
Y..."1IN" (3.,.5:5."",607 Hal.f--I..ife t.oo s.;horlt
,.S:1:-92;": •:.. 0., 138....... Half' : ": '." I - Li. .. f.".. e, too -!shor t-

Y-92 0. .:iIi'. 93 .4 Ha f"'L.:ife too sh'or"t



Minimum DO;etecta::bIIle Act ivit y Report (co:::t L:inued) ý .Page N 2
Sample ID, E 1::1. Ai-quisiti:i.l.. da':,T I.2 i-3.'i.'l0:' i ate' 28.OCT-.1 103 22000

Bc:kgnd Eqn ,l!,. r g y MrDiA

NuI .e.i. I:1 e Sid-n. (i..eV) ( i C. ) i /c

SR-93 i. 5-0.28 f- e too short:
Y.913 0,, ,6.90 Ha]L.:ife tloo short;

IB-94 .30. 02.63 '7. 2:1•00i9-
NB-95 1. . 6 5.79 7.,.0.1I2E0-.09
NB-95 41. 235.69 "7. 71.0E-08
.. .,•,,5 1,2,7" 41' -08
, II 0. 6•1,I:.90( Half-Li.f:e t:oo short
Z F. 9 17. 743.36 5 .1764E-06lf.. f T" 2: . ,, , ;:&E.-0MO-99Y' R:.O. 7 ?39.58 2.775'" 0 " 0'.....ý

TCi 9'11 0,l. 1, Half-Life t:oo. short:
TC-101 0. .06 1 Half.L.i.fe too short

TC-104 . 35., 99 Hal f-Li.fle ti'oo short
RHIlii'., 30. 18.90i 6.5378\EF07.
RI 105 '". 72.0 Half--.ife t:oo short
RD-109, 29. 61.; 6: .232E0

C R.i.,9. S8:03 '.I22241 U>.0'
AG.110M :17. ,. 4( 8 2.3963E--,. 08
SN...1.13 2 .9..69 B,!. 357600.)li..

SN- 17M ' 47., 1.58.56 8 .9 ''"7E .0
...2 P . 56 .9 ......- ,2327E-.08

I .:1.'1 60 R 7 7.42 F40E-"0
SB-15. 27. 4-27.89 .8437E-08

T'IE'-1I.5M 1:" :1.09:. 28 2.5:1.34E-"'06

IE>127 0. 417, /0 Half-.i. Ie too sho:ret:
TIE;... 12.' 03 7, 6 0 2, 01.1 .05
"' 12 .... 202.8...9. ~u03'63E-:'09X:,:!:.""..,.; .I .... I:.: '2. ,dS 4.' ~ ~ 5-

IE-"129 :,.4' ;(0 I0l.. 4'.I...Ii. t' too short:i'I:." 1.29M1 P2. 69." P.IW E' •0
E- 12911 .1.96. 5. :1. 923E-"07

I-130 0. 536.09 I.lalf l-ILi fe too short:
BA-131. 48. :123.80 3,.8901.08
I-:1 3: :.4, '3-,4. 48 1. 2470E-08
TE-131. 0., 149.72 aIIf-i. fe t:oo short
TE- 1311 :11. 7 ,, 7 67 5.91.63E-0*7
XEI. 1 5,. :1.63.93 4. :2913E0
.- I, . 0. 667'.(.69 la I""--i 1 Ie, t:oo short:

,.,3 ..6.. 228. 16 2. 457E-08
BA. 133I 40. 302.84 3.1 j •.7-08
• .A-13 1 .] .f. f:•.,..7. 095 81 7 0

1 133 20. 529. 187 461[E.-06
TE1331M 0 912. lit.. f--i...fe:i fe too short
XE-133 36. 81.00 7..4957E-08
XE -13311 /16 ,,.,,*23. 2R 4.8094E -07
CS- 134 V. 604.70 6.?4706E:-09
1-134 30 884. 0 I.] HfIi fe too short

. -134 0. 2:1.0.4 Hal f-Li Fe too sho'rt
BA-.13511 37. 2638. 2 1.7289E--

1.3' 0. 1260, 41. Hal f-Li...I fe too sho t
XE :1.35 0:, 249., 79 Iilal-. t-...i f: oo shor I;
XE- :1. 351 0,, 52(.'1. 56 Half-Lif too short



Mii D.eru t ei• t .ct.: t 1.•bI.e Act:i.vit:y ieport.(co:::r.it. ,:.:'rr : di..n ) Page ;
Sa pl I~e ::D N i i i F 1 .1. 655, Acq :i si.t i.on diate : 2:1.-2 11. I PO3 SC

Lickgnd V nergEj V lIDA
uc i. I e SoU'(] (iW,:.%) ( K U C . :t)

C -I.36 14.... 1. 50 8 ..6.1.. ..
.-136 1313.02 iHa.f--Li.fe too short
.i.' I ,.: i] H1i 3a.1 I ,, J?;} I"I.' 1. '1""... :i.1 t':• ioo sI-h o'r'.... .. 2 66....... 7.1:.744-0fi-r,9

XE-1. 1 455 (, Iia.i f-.Li. teL,:oo short

XlI.-' -.. ' - 1. I . l..:. 2 f too short
I IA--3" 0. 1 ' . I... ' .f-Li. '1 too: short:
CEI-- 1.3'9 44 ,"16:[ 5.8 •]5 6: /..7595E. -""09:

CS'-1.3 0. 1 HalfItife too short:.I ....... :' I.I''..f..I. : 'if e " U S"' •r>r :
:8i:r... .;_ 1. 9....537•.....,,32. 2?,,98,77E .-.0,J8

IC-- 40 I0. 1564 1.386Ei0
.. l-1I .1-.i .1 , . .. 1. If - ife I t oo short

ClEi-.1.4:1. 5-7". :1.45. ,.44. 1..46:92:E:!i-.06
I.:A...1.4 .1. 0., Q57!,4.,,.52? Hal- Li• . f e... ti ~.- oo) sh"•ort
IWII N . 2 .)1 Ha j "a .lr.f-I.i. t :oo short;
I. i [.0. 641. :1I7 I I fte too sho t.

CIE-.1.43 3.]!4 29.)3.26. 3,.86.421E-..07

CI.-1. 48. 133.54 5.641," -08

L, l... 148 5 I L..lf Life i oo Cc - :. short:
!4)- 14 1 f1. 9,.. I• U.8 7:I.6E 0
... ...' 1........ 344. 27 1'. 8 6E

EU.-1[.54 11. 104..76 3.4430E-'-08
EU 15... .1. 1".1 3 . ,:283 5E 08 ,
EIU-i 4 1,3:.':•9 9. 066E-08
H 18.J iti6. 48 .0 7.60IJD0 E-OZJT

: A - 8,.2 •5. .42, C.,-.L,-Oi.,
W-10'..:L . 19. 685..1 2.3756E-06

RE-188:L( 56a 155.3 3.2727EJ5

A.-.10.) . . 15a.38 6a22 9E-08
H,,... 1.,$7 42. 279 =, •i.19 F:, 7.9082El:...i -09

TIL- 2-... W1 . 58.14 Half -i fe-i too short
I '-,.. 2'3 6 I "' . i h..f-Life too sho t:;

I:I-" 1.• 6., H; 6lt) I i e .:too hO rtl;
I:'.B . 1 4 35a I,1.9 H al It.i Life too short
IRO W(I-.,!£ 4.6 24,,.:,0.98 5.4284E..,ff.-0'.' :" " ",.

RA-2i6 53. 186.. 21- I .1.7 ,?4 -@'.
AC.-288 38. 338•9 .... 32: 5,:,.05,."59E: ;•:-083
TH- 22. 48, 4. 37 a , ,4411E-

1:: i--34 . 131.2 I Hal 1 -.1I.if e. too stih:ori::
iI-.. I , : S 2. 8 .654E-7-

U....i..i 61. 143.'7 6,, al t.1.E-.S
(Il-l- ', .. :1.06. 1f 2.07.16 0-l

.......29..59. 4, 1.2E4'79E-...,7



GEL LAB RESULTS

EFT-6S 2009



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: EFI-6/S Project: ROITOO116
Sample ID: 245517013 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 29-DEC-09 15:10
Receive Date: 25-JAN-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 6.22 +/-3.33 3.92 5.00 pCi/L DXF3 02/11/10 1932 945896 1
Beta U 2.98 +/-2.13 3.33 5.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

I EPA 900.0

Page 42 of 58



VI L:L- PJ I t'd-M I %-,P[X%1II %: L-LI .P

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

Certificate of Analysis

Company:
Address

ContLact:
Project:

Detroit Edison - Fenni I
PO Box 44440

Detroit, Michigan 482441
Mr. Tom Mow i
Fermi 1 - PO# 4700246055

Report Date: December 30, 2010

Cliert Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:

Collector:

EFT-102010-6/S
268144001
Water
20-OCT-10 16:30

06-DEC-10
Client

Project: ROIT001 16
Client ID: ROITOO0

Parameter Qualilier

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, Iiquid "As Received"
Alpha
Beta

r Result Uncertainty
\. J

DL RL Units DF AnalystDate Time Batch Method

4.08 +/-2.62;
4.81 +/-2.48:

3.47
3.82

5.00 pCi/L
5.00 pCi/L

VXC2 12/27/10 1248 1059089 I

The following Analytical Miethods were performed

IMethod Description

I EPA 900.0/SW846 9310

Analyst Comments

Page 13 ofI31



EFT-7S

2006



(I?

WR EF1 04-052
Page Iof R-

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: C'FT- 75o ( 06%W6

Sample Location (Well Number): PT-75

1. Representative sample collected. Date/Time 01o /.[Cr . / O'eI IZ

Sample collected by: 4,, 51,,,,_ Oatleý ,6l',
Pri ted Name /gighature S -C7 o1-/o//1(

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: ,,k~ e f,-Jl.. / PLrZ;4,- eI-.,LI' Date: C'T/6(o?,
Printed Name / Signature

3. Sample counted in accordance with 76.000.70 or 79. "Operation of the Packard
TRICARB 1000 or 2100TR"7.

Performed by: U5> VA&)11.! 'Date: 2"5"'
Fermi 2 Chemistry .. PrintedyName 'Signature

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

Performed by:\KT( ( ' / i 4- " ' " Datee:" •4• 6-

Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fem-i 1 Radiological
Engineer

Remarks 41) f 1/J I ?/t•Z'"



A) F 1 - :

Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-7S060806
2 . Date Sampled 06/08/2006
3 . Time Sampled 09:12
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 02/02/2007
2 . Time Sample Counted 10:00
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3388.1 cpm
Net Spike Count Rate (cpm) 3380.7 cpm
H3 Spike Activity (dpm on count date) 8340.7 dpm
Counter Efficiency 0.4053 cpm/dpm

5. Sample Info:
Sample:Gross Count Rate (cpm) 6.0, 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)

Minirpqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 dpm/uCi x Sample Volume

T i

Technician , 7/Date 12. 2••'

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



WR EFI 04-052
Page t of Z

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: PFT- "750( OS6C

Sample Location (Well Number): e PT- 7_-

1. Representative sample collected. Date/Time 0 Co /h / C

Sample collected by: A, "1,-k /-I_ P ,.-L kI
Printed Name /Sk1nature

)ate: 6-G /6 Y'ItL

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

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

Sample sealed by: Ck -11 .,- Fr-,IL / (/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: b(A/7,' '4 / Date: (" 2("-O/
Fermi 2 RP Printed Name Signaie



WR EF1 04-052
Page -T of -7

Attachment I, Page 2

Sample number: PFT- "7 so ,oxO•

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

Performed by: (L' Ii bt,.rO/ .&2- -. _
Fermi 2 RP Printed Name Signature

Date:. '7- I/ -- r7

* 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.

Gamma spectrometry evaluation reviewed by
delegate.

Protection Supervision or

Performed by: /A. 'J-// Al g)57.7 /
Fermi 2 Printed Name
Radiation Protection.Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to F~ermii 1 Radiological
Engineer

Remarks



VETROTT EDMON FERMI.-F: POWER WMAT !I-jUL-2007

RADIATION PROTECTION DIPARTMEN''f

HIGH EFFICIENCY DETECTOR

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

Sample ID Nui)-iberu EF1 EFT-7BOG0806

Sample End TimeN 8-JUN-2006 0012M.00

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

............. -..................... .................... ................ " ................................ .. ............ I ...................................................................................................... ................................. ..............

.................................... .......... ......................... ................................................... : .................................................................... ........................................................ ............
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'Gaml~wII'Al u 5:ET-S600
Page

Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclidw..

0
0
0
0

511.40

558.99 f~ :13
I.,.

2... 5

1. 70-1611 461

f.0 4

111

*1 2 10.

91 * 1 .*~:



I Nualide Line Activity Repowt-,:
Sample ID a EFI EFT-7SO60806

Page a
Acquisition date N H-jUL-2007

1* :1.;.
K 14~

uncopTected Decay COOT
Energy Avea %Abn %Eff UCUCC UCUCC
1460.81 60 10.671 2.501E+00 3.391E-07 3.391E-07

FlaMN W" = Keylinti..',



V:J Il 1,d Ac iv t Page U 131
Acquisition date N II-jUL-2007

Toa ubv flnsi setu.'

Nuclide
K-40

Hlif
1. OOE 05*

Tota Activj

Unco~re1t:
Dea ui/

:i.0 3 9I.:0
Decy or

:i.C

0. 73.0 :1. 9

Grand Ttal Actvityt .39E0

''(Vi':2ll a.\L spcific abn limit~:



Ha ~I *f -Li

1.09.74N .52R2.1

Paej

Ac ust o ae g!-IL20 
80 9 ]'

74.1 (

771.7
867.6

1.1 No Found.~A~I~:

0.1 Not FoundL1~I
6.10 ~ No ond---

0.I Not Found--
0.2 Not Foun

012 -- o on

:1.6 -- Not Found
3.8 -- NotiFound

1.9--No 
on

Flami "*" = WNW-:,



U idni fie Enrg.in
Page N

Acquisition date g 11-jUL-2007 OWOQW.:ý

Area Bk M YKI FW-WI Channel Left Pw Cts/Sec %Eyr %Ef f Flag ii,

U 51.40
:18

*70
28. 1.50

1023.64 1014 22 1.03E-01 10.2 4.88ETOO T
1118.89 1113 14 3.89E-OR 20.0 4.GBE+00 J'
1611.46 1608 9 7.04E-03 51.9 WGIEW-)

Flaw "T",= Tentatively associated



Sampl ID N F F-7O0

li d Sum' C k e .i U

F- 1 3.3 I-Ia I ife too hor

NA-04' 1368.53 HafLf oo1 ol
3 0 1,011 1.4 a fL f o h r

33-3 '34.4 HafLf to woW

M-43 1 (31, 1293.6 HafLieto hr

S'42 .).'8 3 8i 9. 2!I" 1 .95 4E O'.. 1

I ~ 3.33 3 I I I 3

31 0 3- 6(..1 10111324 1167EM i

N I - 6 afLieto hr

6 1 IT-73.j41 13.1 33*.) 1.3 4 31O*

(3 II.ý' C13 1. 529.6 Ia f-L f to shorti

(.8 3. 3. 9 .. !3 7. 96 1 . '

Jl.1'I..* 31 10 3,. 3 Half-L if 1oo sh. or1

K R -,.:~ 84~ *,-, 0: 40 .5 HalfLif too:3:: short:3



Ti:n:i.mLuLm Detecrtabl:,.e Activity Repo:rt (continued) Pape 2
Sp:'l. ':ID :P:) EFI:: .. EFT-7S060806 Ac:quisition date a II.:1UL-2007 08%09053

B cInd
,Sul-,tlc: : ide

Y-9K3
NB-94
NB-95
NB-95MY
ZF•-95..,
NB-97

ZR-97

M0-99
TC-99M
~T(-101
RU-10,3
TC-10-4
I'.H- 105
R U"- 105.*2

U.-106

CD..:I09

AG.-I 1011
SN- 113
SN-- 1711M
,S1%.- :122

SB4 : 124
.SB-- :1.25
"-:1.25M
TE-1I27

TE: 2711
XE- 127

'TIE.- 129M

XIE..'129M1
].- :1.0

1I-:130
BA""13

S-13:1.

TIE I 3:1.1M
I' 13111

1" 132

BA('. 1 33
.-. 13311

TE1 I3311
X1E.- 133
XE,-13311
CS..134
1-134
"TE..134

.A-13511

XE--13`5

XE..-135M'1

01.

15.30.

0 ý,

0.
0..

0"

0..21.
0
0.

0..
R1.

8..

23.
0..
0.

20.

0.

0..

01.

0..

01.

0..
0(.
0..

0.1
0,,10,,
0.
0.
0.
0.0..
(a..
0..

0..

Ener~gy
(keY)

590.28S

266.90
702. 63
"7;65.79
R35. 69

756.72
65"7.90
743. 36
739.,58

140.50
306. 81.
497,, 0p
357.99

318.90
724.50
621.. 84

88..03
937.40
391.69
'1.584.56
563.93

602.. 7:1.
427.89
109. Re8

417.90
57. 60

202.84
459.60

695.88
196.56
536.09
123.80
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
210.47
268. 24

1260.41
249.79
I... rr

Half-Life tl:oo short
Half-'Life too shopl;'

7. 1892E-09
Half-Li. fe too si'.ort
Half-Life too::) short

1. 0885E-06
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half,-,Life too short;
Half-Life too short
Half-Life too short
Half-Life too short

1. 7287E-07
6. 7284E-07
6.,60541E.-.08

1. :1.R'451E-07
1Half-Life'F too short
Hal-' If-L ife too short

8.. 0139E-07
3. 1621E,-.08,
3. 7243E.:-04

Half-Life too short
2.9091E-04

Half-L:i. fe too short
Half-I'ife too short
Hal.f-I.i. fe too .hort
Half-Life too short
Half- f-Life too short
Ha~•'lf-Life too shor't.
Half'.-Life too short

Hal f'".Li fe t:oo short
Half-Li. fe too short
Half-i....fe too short
Half-i..r .j fe too sho'rt
I.Half:i..i..Life too short

4. 8232E.-08
H:alf,,-Life too short
Half,.-L:ife too short
Half-..'Life too short
R..alf-Life too short
Ha•'lf.-L~ife too short

I'ix'.* 1 ~ . Fc 1888E-0;18 cc1

Haif-Life too short

Half....Life too short
Italf-ife too short
Half-,.Life too short
Hal.f.,.Life too short
Ha.=lf-.,Life too short

MD(*
(uCi/CC)



Activity Report QontinueM PaDe n
Sample ID a EF! EFT-WOWSM Acquisition date N I!-JUL-2007 08uO9N5.*.:`.,'

Dckgnd
S w1i

XE-I Me.!

B3 A - I3'..

C E I1

C S - .'

BI A - 4 ,*

LA I A

N -1 ?*' `

I I.. 1,1

3-10
R E - 1

P B ;...

RAut i

0.'

01,

01.

1.

23.

33.

12.

34.1

Me)

.5.3

I R83I. R3

5f~i37.32

61.17

(133 .1

9:1.0

550 b,

3 4 4 M

1004.76

64.2

Half-if to short*ii

Ha f-i fe t o sh r-..

Ha f L f to sh3orI ::i .::

1- 1a f -L f t o sh w -

V.ia:, If -if to sh vl

Vial f-ife t o I ho~rI1.:
1. 93 011II'.33

Ha f L f to I I I...

5 I. 534Mt v.3,
3 223 If I 'I

Half-L~ifetooll.3'3

Haf-if to hot

HafLf to shortI ~

1 .933GE-W3',

:1. 67EW

Iii: (



WR EF1 04-052
Page 1 of

Attachment 2, Page 1.

FERMI. 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: Vi•T- 750 1,L

Sample Location (Well Number): ic77-- 7S

1. Representative sample collected. Date/Time 0 C4  o1 -iZ

Sample collected by: ,, 14 k D ate: 6 G,
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: d'"- P 4 " ate
Prited Name / Signature

3. Sample counted in accordance with 76.000.70 or 79. "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by.,-•• •Date: $: •
Fermi 2 Chemistry PrintedY ame Signa e

4. Tritium analysis printout reviewed by R 'iation Prote•tton Supervision or
delegate., . "'

Performed by: 1) (r"2ftj// Date:_____
Fermi 2. Printed Name Signatuý&.
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fem-i 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-7S
2. Date Sampled 06/08/2006
3. Time Sampled 09:12
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/03/2006
2 . Time Sample Counted 12:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.3 cpm

4 . Efficiency lnf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3619.6 cpm
Net Spike Count Rate (cpm) 3611.3 cpm
H3 Spike Activity (dpm on count date) 8580.4 dpm
Counter Efficiency 0.4209 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 8.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniriqnm 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 __3_____

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



.WR EFi104-052
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.Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: FT -7 o 6 ,

Sample Location (Well Number): "7 f

1. Representative sample collected. Date/Time bG /03/0 /I O z

Sample'collected by: L o -. , cc- 6,/ o
Prin ed Name Signat re

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;k; fc--i; /C 1,4(-- -,1 . Date: lOa/6z./o
Printed Name /. Sign(ture

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 C i•> .Date:
Fermi 2 RP Printed Name Signature



WR EF1 04-052
Page -z of -7

Attachment 1, Page 2

Sample number: Pr- 7 5c o q

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 ' "•Date:. -> 7

Fermi 2 RP Printed Name Signature

* Note: Samples maybe 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 Radia Protection Supervision or
delegate.

16 I/0 ... 5 z -(Jy
Performed by: / / t) " Date: 7-di
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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Page N

2ample ID g EFT-79060806 EF1. Ruquisition date a 5-OUG-ROOG 098400-J

Fermi 2 Radiation Protection Bamma Spectroscopy Repor%ý

sample Parameters

Sample ID Numbers EFT-7SO60806 Erl
Sample collection start date; 8-JUN-2006 09HIQOO.Ký(

Sample collection end date a 8-JUN-2006 OW12nO0.00
Type of sample N I L Mari. Liquid

Sample quantity N I.OOOOOE+03 c(:,

Sample peometry U M2U Operators AK(:.'j

Acquisition Parameters

Detector numhwT N D E T Acquire daLv 0 5-W! ROW,
POUS*t 1W, 41my 2 Q OOV50100.00 Elapzed live time a 0
Elapvrd.400 time N 0 00QnrwT.TP Perwym WOA WWQ q 0. 05

Calibration Papamereps

Detector number N DET Yearly Cal date N 26-APR-2006
Kev/channel N 5.00143E-01 Zero offsets -2.30456E-O-'.ý-:
DWAY Cal date 5-AUB-2006 080002.4P

Peak Search Parameters
Start channel u 10(.''.) End channel N
HuQhL we"7itivity a 0.00510 Shape "Unsitivity a
Maximum number of iterations to resolve multipletwo

Nuclide Identification Parameters
EnwWy tolerance N P.00000 Half-life ratio a

Abundanca limit 2 75.0000",') Librwy g dacmastwv.nl1:::
Efficiency fiTe a EFFD4,pRll Efficiencies at N Peak

P g 1 Area Bkqnd FWHM Channel Left Pw Cts/Sec %Ery F i A.;

1 0 511.45 141 44 2.69 1022.9i 1014 IS 7.82E-02 13.5
35 1.50 1118.29 1110 14 3. A IE-02 26.1.

3 0 146078 83 4 3.07 2923.24 2915 17 4.59E-02



Tit .! -.. 78 (6 0 E . Ovo L I

Post-MID Penk Search Repovi-.,

it EnerMy Area Bkgnd FWFM Channel Left Pw %Ew-v.

0
0
0

511.45
559.12

1460.78

141,

56 :

14 4
35

4

2.69102R9p 114 1 13.

1.5 111-2 MO 4 2.1

3.7P9324 21 :17
(4-ci C-



Nualide Line Activity Repori.:
Oample ID a EFT-WO60806 EQ.

. P ge

LI r, I. :1 Energy
1460. 81 Area.. XI....,

Uncoprocued Decay COOP
UH/Oc UH/wo

5.040E-07 COME-=

-S! Un

Flam "* =1.ln



Sample ID n EFT-7SO6080G W1,
page a

Auquisition dot* a 3-TUO-WO06

Towl roW . , u r 3 Wn in sp,
Number bf uniduntified linoa

Humbep of linaý tentatively identified by NID :1000 ,1

Uncorecte

Decay Car

0.625E07 12. W?)4

Flaqw "K" = Keyline not found
"E" - Manually edited

"N" Manually acceptef.:!
''("j" specific abn. limit



4QLted ROPU'L
rpy-760608n- UFA.

Half-life Ratio

F_ 18 IMS74M 7M48
5 AbuWances

.....

Energy %Abund
511.OOM193.40

Found = 100.00

MUM %Eppo

!,OOE+3513,nn~

Rejected b>.--
Dem

4.12

771.v.76
86. 63I.!

41.7

1.1

M 06 i~

--- No
Not:.:

Not

08 2. 11

Foun
Found

.. .. .....

Pound

Found

Foun

Fon -

Y¥_Tý ,ii~•

5 6 1. A(,*,.

31.~.~ : .. . .



uoidentified Energy Line-iii. Page N
Cample TD a EFT-7SO60806 EF1 AnquisMon date g 3-AUG-0006 09KW*'.-j

It Energy Are, Bkqnd FuM Uanryel Left Pw Cts/Sen %ETT %Eff F I a ;,:i.,

0 111.45 ill 44 2.69 1022.92 1014 16 7.82E-02 13.5 4.48E+00 'C
0 559.12 56 35 1.50 WMR9 1110 14 3ME-02 26.1 4.31E+00 T

Flansw "T" = Tentatively asaociated



E d s o F e r m i I 2: N D A R e p r t BI 4 e. a 's : x . ca ;. 5 - A U B - 2 0 06ac aW 3~ l. 4tj . 4 4 p ;c.,t 4S r4 .,c

:: Samplej~. ID aI EFT4i:O6 8/4j.:,

Miimu Dtetbl Atiiyepr

Eck, q nd

BE'/

MI A 4

Ij 5(,.
MN-56
WIT 1

NTiQJ

Z N

Z11-0

SPOT

IBI .,

BIR -

DR

B R -4
B R 4-,8

K R - 0.4

KR 811

24 4 *

34.

4.4

0'.4

914

Energy,,

A I7 . 5..

1367.59

I1 j, ,, 00

1014.44

12.4

134!!685.90

: l, (( 1 .:. ,<I.

Iii. 42, 4

814. 5.

1'38.6":'

J.†76.4"i. -

52.i"•)9.64

(1481 ,,144',

8L L 1.5. 0•.;

R02 4.1

5 139

076. 6,3

'F , A.if46 , ;)

40e, ;. 3.8;

5196i. 3e

22@i.., 90
1031.8 t.,8

5:1..99

.,02.,51

• 3 I , (I,i, .:, 7

104.30

1204,:. 90

91, 460

.'.9."31 ,.46

MD(
W W.4W.;O41ccc

I 4.4 ..aO(:;c.

Ha ki FetoA4

41*. 0529E*' ,'c4'(

HalfLif toosh. t

1.j
4
j '4009 (40

4. 4 .8E-.'4

1 4.. 0G35E-.`'.

Hl-if to s4ort

HalfLif to shorl

I.; 1 .1I 4 1 I

Half-Life oo short,

Q P4 4 68E( 1 i Ii.:.4:

1-llf-i: to shop[4
HalfLif tooI 1 short

Hl f-Lif to sho1rt,4

I 1. 1 41 11 'i:i:
Half-Life................................
HafLf too 44111 .

Hlf4III if too1 short:-
Hal f-Lf to short1Ii14'

1.: 41.27 4E-08 ail
Haf-if to sho.rt44414
Haf-if too short 44'

6. I44951-0



VIGIVIum Detectaole Activity Report (continued) ý;
Camp!* 1D H EFT-70060806 EFI Acquisition date a 5-AUG-2038 05MM

ti. lii I.

NDPI
;UM/00

ill I

SN- 1171"

S. B - I

TEfMIi

7 E1 K

TEf1271lf1

X E - 12

T E 1
TE-1291"

XE It II

TE1:.
TEI 31I

DA_ I Xif

BA 3I

XE 131I

iii1Of

I -W"

X -I .- `

XI 14"

RQ

0.1

P5

01,

59,.

01.J

48.

765 7`i ,

756.7)

( _.tt : ,C

743.3

It 0.50

88.0

10.'

51 7.

20..

Half-Lfe to shart

1.0350E-06I'

Hal~f 4 toshvL

1111LA~ toot shpl
Hal .i Life :t usor

Half-if I:too s oy':

1.1 1GE j*

4. I 1 9E c0

2. 1`077E-07

1-I If7 Li too / (ii

2.0064E-08I I

3. 1 1 8SE I ti

1 .I i f -. '.. I

1. 31 89 -6



MnAh"m W, U0510 Awbivi 41 A
mAmple TD a W-05=06 GFI

Pw Pay*.,~,* :

Im w ký k dot nj' O i;'. Q.

K F L ,n. M ..

: w h, .

IK Kn

X E X-

X -1Q`!

j:: I 1: :1.

CE-43

tLA-4

B A-

L A-1

A.

45.

PI "

,CýI "

("D

251

:1. A3. 86

5 3 . 3.

133.. 5:'.

148915

3:: A .2'

:100':. 76

1. 952 0"

H l -i f W o sI r-L

I. 37 M M.!

HafLf to shoWI

HafLf to I~'
Half-Life5 toowhW

H l -ife too 's hopl

Ha fLf to 11111

r . 65 0 A ..""",

H l -if too shol'

1.919E-06I

2, 796 -W'

5 .1877 -0

I * 4 II Ii')

H l -if to shov(-; .:
to shov I :I

Ha f-if too II I I'
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: 6F-- 7, i D ({

Sample Location (Well Number): - F r- 7•

1. Representative sample collected. Date/Time /011 1/)(o / ]415d

Sample collected by: -Sl C / , A. L Date:!,/ LJ
Printed Name / '§i~iature

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:'. I 'A'r/ 9& z&1 , Date: g9 I /W67
Printed Name //Signgture

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: ' Y / "')' I ,V->' ate: APR 2 0 2007
Fermi 2 Chemistry Printed Name Signature

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

Performedby: /) Oosz/ j.--- Date:
Fermi 2 Printed Name Sign~ture
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-7S1 21806
2 Date Sampled 12/18/2006
3. Time Sampled 14:52
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 18:37
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3407.6 cpm
Net Spike Count Rate (cpm) 3399.9 cpm
H3 Spike Activity (dpm on count date) 8243.8 dpm
Counter Efficiency 0.4124 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) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqrm Detectable Activity (uCi/ml) 3.3 x ' (Bkg min.) +- :(Smpl min.) 1.12E-06 uCi/mlI
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 -/-' / h/-'-' 'k-- DA•R 2 0 2007

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: 6 FT-- -7 5 I " oL.

Sample Location (Well Number):. •,:7F -- 7 •

1. Representative sample collected. Date/Time /Id 11,//0(o / q -/ 5Q

Sample collected by: S. 6AAk /I ",Ih,', Date: L L . •o

Printed Name / NSlgnature

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: k- / n /. ./Date:--,"
Printed Name /1 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:
Fermi 2 RP

Date: ____



WR EFI 04-052
Pageaof_.

Attachment 1, Page 2

Sample number: tFT- 72' le

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

Performed by: -- '" .o , (1} Date: -7- /L-0--
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. 77

Performed by: 4 /aAMYL /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Sign ture 7
Date: _ _'__ _7_

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

Remarks
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"ample Title N EFI EFT-WIEISOC,
Dewa/ Time - 209 20MIN27.34

Page N
Acquisiti6n Time = 16-SUL-2007

Post-NID Peak SeaTch Report

Area Bkgnd FWHM Channel Left Pw %Err Fit Muclideli.,

,'.)

:1. 1.0

175
67
39
55

R5 2.0 1OR.17 113 2

*19 15 196 MI 1 9

19 11 12.3 23 142.,



Page N

Acqusitin dae N16-jL-207 W4 2',

Nuclie Tyew ntura

Ncide Enepgy.

:1. G 81.
Area %Abn Eff ci/ccUCUC 15 Ei3

Flagg "K" - Keylim',%



1%luclid Ac iv t.,,
Page g

Acquisition date v !E-jUL-2007 INAMM''

Total numbep of lines in spectrui-i-,
of unidentified

Number of lines tentatively identified by N11**:- :10. 0 i

Nuclid* Type E natural

Uncorrecte

d ~ ~ ~ ~ ~~ 1.1if Ieay: ic

u.C i/iCC

3!,,:. :I.1 9 !E -... -,-')'

Decay Corp
I-Sigma Errov
0.475E-07

15. E3

"M" Nanually accepted
specific abn. limil',



Reece Reor

Sa pl :I.! N .j. ..j! EFT 79 80

Half

I::.s e N zi

Activit I-Sgw4

:63H 11.3 559 .10

36 .2

57030 i,

11 1 .129.87

* 212.72

•XE" -1.. 33: :: 9. :1 H

M _ ,1.. 4-8V".,

5.3 4''0s

552.2 24.79w.

44.7 I 1O94.35 19.32

0.1 -- Not Foundl

0.9 --- 9 Not Found

0.1 -- No Fon

1.3 -- Not Foun

73. . L:4.

..40 1 IOE 3 19.II..1.YC:4

9.l 1 71. ' ~

3 . 1:1.1

W.561 -- NtFon

18.6 -- Not FoundI~

5.3 --- ~ Not Fon

..75 --- Not Fo n ---

Rejected:.,.../

Deca 1 1

11 M,

BIT-2i . 4 19. 90M 15187. 26 60. I

768.3



Sape.D a F EF -IEI S

Kai f-i
Nuld Hl-if aio Eeg

DT-01 19.0M 1587.2 1238.1

I]e

Acuii io dat N 6JL -R07MM T

Activity~:

%Ab~~~~nd. MU %rrrReece

5.9 --- Not Fo n --

Flam "*" Ke 1 .. i,'



Unidentified Energy Line.z.
Sample TD a EF! EFT-M!21806

Page a
Acquisition date a 16-JUL-2007

Area I...eft Pw Cts/sec

:1. 175 25
19
19

2.10 1023.17 1013 al 9.71E-02 10.5
1.58 1119.61 1111 16 3.69E-02 19.3
1.17 1220.23 1a13 14 2.17E-02 29.4

4. BSE+00 -

Fla.I; "T - enatvey ns iae



Detrit.4~. Edisoni. Fam ID eot eeatd1-U -071NA 50

Nu 1 i d Me'* Q.l-c

C1.,

M-5C,

MI60,111

tIT,

KI- 51`

(4'-

KR8i*,

SRi80I
K R I f1`

I fill

SI :: 1. I

01,

(Al

1.

0..

641:

320.1

S0 61,

3 3 R. 44.511

55.10

so. A 1

*1*03 I(SE** f'I

Hal-if too

9. 14 6 -O.

I I. 3 0.*-

1.172E-0

1.5700
Half-Lfe to shor

HalfLif tooshv

1.737-0
4. 6 I ,.!

Q.I 13 0 -- 1
S. 67I-W

Half-Lfe to shor

2.97~14E0

HalIf-Lf tooS short.j4 )

4.094II 5E-08

Haf-if to shr

kalf-Lif to short.

IafLf too short
Haf-if tosor.

Half-Lif to sho f,
2.P95E-O

Haf-if to Ehowt
9.0203E-02 14)4

114 - if to I lo 14
Hl-if to whNI

Half-ife too I4sho

Haf1 if too shr
Half-Lfe to shor
3.3375E-0

HalfLif too E4hov

Hl-ife too s444

HafLf to sho 444 iJk.,
1-1l'Iif to ho

1-aI i f to sh4,l



Minimum ~ ~ ~ ~ ~ A> DeetbeAtvt.eot(otne)Pg

Sample~~~::.:::.t I N F EF 76286Aqisto daeu1-U -O7 NW .

Bc gn *I nt et 11 D 0 i

NB-51 Hal I ife to ho t

IW " ll*'L f tool sho :.

Z ,i 743.3 Haf-if to shor

RH1 O'** 31 . 90 Ha f-if to short

A I 0 i 937 3.70210

3 N- 1 3.803 W`

SN-T ~ ~ ~ ~ ~ ~ ~ I 17i 01 5.6 Hl-Lf o hr
SBIR 553 .93 Hl-if to sh &

S -1215 62 7:1 7.83 1 5E 08

Ti El - I2 1.` (,J15 . 0 H l - ife too~ sho;:rt
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Sample ID N EFI EFT-7012180(.*., Acquisition date H 16-JUL-2007 IYUHM'.''
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: I• -F 7S 7 0"7

Sample Location (Well Number): (ff'T- 7 ••

1. Representative sample collected. Date/Time 7 / /o7 / / &-()
Sample collected by: ., O1,uk,. 5iak4- L f-• z O- ,.k Date: t/o!,•-L)Z)7

Printed Name / i-gAature

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: X- %M3A-• 4k\, / C5/,.-coY/ Date:Jc2J//Ll/•I..

Printed Name / 6Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21O0TR".

Performed by: ate: / C/o4-
Fermi 2 Chemistry Printed Name Signature

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

Performedby: /(0l) 7 "•i / Yt) Date: 2- 6-4
Fermi 2 Printed Name Signature
Radiation Protection SupervisionlDelegate

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location 7S
2 . Date Sampled 07/02/2007
3 . Time Sampled 16:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1.
2.

Date Sample Counted
Time Sample Counted

12/14/2007
08:00

3 . Background Inf.:
Minutes Counted
Background Count Rate (cpm)

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

5 . Sample Info:
:.,Sample Gross Count Rate (cpm)

Sample Count Time (min.)..
Net Sample Count.Rate (cpm)

6 . Critical Level:
Critical Level CountRate (cpm)

10
8.2

min.
cpm

3189.3, cpm
318.1.1 cpm
7944.9i .. dpm
0.4004 .-. "::cpm/dpm

8:2.4 cpm:
., :. . 1".. 0 '- • .m in...,

.:" Minimum Detectable Activity .

Minirqmrn Detectable Activity (uCitmi) =: 313-x

(Bkg cpm) : (Bkg cpm)

(Bkg min.) + (Smpl min.)

Efficiency x 2.22E6 dpm/uCi x Sample Volume

11. 19E-ý06 uCi/ml

Sample Activity

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

Technician_ Date /2../t/f•, 7

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



WR EFI 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: $ F T - 7 7 g)0 -7

Sample Location (Well Number): r -

1. Representative sample collected. Date/Time 6 71.7/Ocda667 //~5

Sample collected by: ;3- 6(A 6 A g-,
Printed Name

I A Date:
/ USgnature

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

-3N. "50iLAt16U7 A
Sample sealed by: -./.,w~7 ! -• ,d /t.4.L/I)ate:7 71/ J-)'

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 ganmma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # /
Performed by:
Fermi 2 RP Printed Name Signature

ý-l -(J 7



WR EFI 04-052
Page of

Attachmnent 1, Page 2

Sample number: -"7 '7 O7

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/ ,-r 4 H -"' / • ) Date: "7- 1 Y-o )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 Rad aafon rotection Supervision or
delegate.

Performedby: i6' //Ab9 <L" / / Q -.. 4 Date: C-O"-7
Fermi 2 Pr:inted Name ' d Signsre
Radiation Protection Supervision/Delegate

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

Remarks



Sapl ID~ NubP EF1 )' I72'



lample ID u EF I-62'' custondt 8jL20 9I

*f*.i 2 aito rtcinGmaSetocp awlI
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Sample~~~~IC gemtr ML peaor M
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Datecor nmber N DE Acqipe ate U 18-jL-2..........9:1



Cample Title N EFI EFT-78720':,-'
Decal Time - 15 16wM46.91,

Pa e H

ATea Ekgnd FWHM Channel Left Pw %Eri,

0 Z! 1. 17

0 091

0 46.7
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56
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7
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1.60
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Nuclide Line Activity Reporl',
Semple TD 4 EF! EFT-M7207'

Page 0
Acquisition date N 18-jUL-2007 MIGNOr

Nuclide Energy
1.460. 81

Unco recte Deca coop
:1. 1. i~K~

~* ..i

Flags "a" - Keyliw.,-.,



TummaTy of Nuclide Activlt..,ý
Bawpl* ID a EFT EFT-70720',*`

Page g

Acquisition date g 18-jULAM07 09NIGR46

Total number of lines in spactpw-ii
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Number of lines tentatively identified by NID 10:: 0 0M%
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N~~~ ~ ~ 1J 1ie ea Mc
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!-im ro

1,' A. hi

I.'
1,*~.
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"M" -2 Manually~~c a:::ccepted YV , l



ReecedReor Page N
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Rejected Report (continued)
Sample 1D a EF1 EFT-7S720'','' Page aAcquisition date a 18-JUL-2007 09s1QQf:,`,
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Unidntifed nerg Lini..
Page v 6'..

Acquisitiun date a 13-JUL-2007 09NIGNO.'.
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MhUnwin Detectable Activity Report Wontinued) Page a 2
Sample TD a EF! UFT-7S72M',' Acquisition date N 18-jUL-2007 09NMW
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Sample ID a EFI EFT-78720'.ý' Acquisition date u 18-jUL-2007 OQIGNT*.*ý
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WREF1 04-052
Page i of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: Fr'rr 7•- / 8oJ 0_

Sample Location (Well Number): 16ýF 7C'

1. Representative sample collected. Date/Time /Z/o'$/•T /

Sample collected by: ,cj Al,,re -. L• . ,. Date:t0 Ž4e/, !ze,
Prin~ted Name / S'gature

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: -- T • L'nbt.Car(,I / rd )PdAd -II/4b Date: $//C/ -
Printed Name / (Signature

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

Performed by: D). 14Jc~•kV / ('V\/. \KO UJJC. Date: Z-I' r)
Fermi 2 Chemistry Printed Name -Signature

4. Tritium analysis printout reviewed by Radiation Pr t6tn Supervision or
delegate. /

Performed by: If) i/-,,'&-1 / Date:

Fermi 2 Printed Name Signp(uie /
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-7S
2. Date Sampled 01/29/2008
3. Time Sampled 16:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2008
2 . Time Sample Counted 13:43
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) 3045.3 cpm
Net Spike Count Rate (cpm) 3038.1 cpm
H3 Spike Activity (dpm on count date) 7788.2 dpm
Counter Efficiency 0.3901 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) 0.6 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqrm 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 4 .

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: 65'"T-F 7,,5 / d (/lb "-

Sample Location (Well Number): fT/7 - 7,:;

1. Representative sample collected. Date/Time I)O, / A01)

Sample collected by: /-- Date: .V.
Printed Name / tfnature

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," 6Stt A Jbl)Yd
Printed Name I/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 # "qlClltlt

Performed by: :-- ?.,1 1II l
Fermi 2 RP Printed Name

g2 L&aate: el/,a%ýignfture--



WR EF! 04-052
Page,, of

Attachment 1, Page 2

Sample number: •>-'> 7></)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: Zl'- / 2 4$ ý4J Date:
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: /(/) /ht'" / ZS i A Date: -V Z9'- d£
Fermi 2 Printed Name
Radiation Protection Supervision.rDelegate

Signature '

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

Remarks
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Sample Title n EFT-7S12906
Decal Time = 82

Pau. a 1.

0

0
0

3~ 5 ,,-,

51 W-,

45
42
sp
30
20
10
0

3. I 3A 754

2.31000

I98
101

19 W .. 1 2 9,'(f

31, " :JC.

2~7 S. 1, t



Huclide Line Activity Report
Sample ID a EFT-M129M.'',

Nuclide Typen natural

Pae

Nuclid E n e r g.;o--
I AGO. 8:1.

Unorce Decy or
:1. A.

.i. ~



Sample ). 1D nE T7 I9.I!

Page N
Acquisition date v 21-APR-2008 09VOnOG

:1.
I,.,

Nuclide Type N natural

Nucid

K-40)
Hlif

Uncu~racte Deca Corr Deca Carr

!-igm rpv %rrr.l~

0) .571 -0 17:. 2

Total Activity a 3.224E-O"'.;'

Flags; "K" = Keyline not found
"E" = Manually edited .

"M" = Manually accepted
"A" = Nuclids specific abn.



Rejc.e Repor
Pape N

NuMide
F-18

Ha f-i h:: EnergyAbu1.
Ani ,.y

Rejacted & . z

66 .3 0.3 --- Not Fo n ---

77 .7 O.I -- No FoIund-
86l.6 0.2 -- No Fun

39. 35D 2.10 9 .

H 217.9 24.79

41•.. 30D •'•.•.; 2.0 288.1A

414.0

432.7

50 1 ý

550 2.:

12.5

5.48i

) .0

SRII
15.10I

5.94i

07E0 28 W. ~:

-- Not Fo nd --

1. OOE3 28 * ,'Il:C

--- Not Found

--- Not Found

DecayAbun..

Abun;:..

~ .~ (934.06*

1120.2

(2 .1
:1371.
:17a,4

Abundnces ound

26.80M 4446.0 8.30

241.9

I. O E 3 28-24I:'.'.

II. L I LI5 I 6.67

4.67 --- vAt Found --- DecaX
7.49 --- NoU Found



Rejected RepoTt (continued)
Sample TD N EFT-7912908

Page N
Qquisition date t 21-APR-2008 09WONOL

15.92 372 I.OOE3

Rejected by
Decay



Undntfe Enevg Linw Page

Area Bkgnd FGAM Mannel Left Pw Cts/Bec %Err

35N 7

10 0

511. 61'~

40
57
G7
41
4P
M

20

ti

:1.6

:1.9

705.47 98 14 .21E.. 2 39.

121 .9 IS 1i 2 . 4 - 2 2 .
3 2 . 8 6 3 5 8 1 2.E O R 1 .

5*'. 69M?

Flamsa,"T" - Tentatively assoclated



Detroit Edison Fenmi 2 MDA Report, Generated 21-MR-2008 12H20M.46

Sample U n EFT-WIWW.`ý

Activity RepoW..

MAI
LUC! i d MeW MUM

F (

(11-07

CO-5

FE-5

S Ei - `

B R-

BR8I.i

B R - 8

B R -

K R

K'-851"I

SR38:1'

K R -

R B -

Y3

S-13

I)

(I

II

13.

.3 I

3*3

U'3

f-I

(3

II

Il

ii

Ii

3.3

I)

(I

II

31

II

El

IJ

Ii

(I

177.5":.

s 930"

123 .

381..,

133 2. 47

11 5 113It.'

438.6

1333 .j 3 II

55910

.5.1

3'. (. 6,3

402.581

33 .40~

Haf-ife too1 sh

Haf-if too short1 3 3
3 ~

Half-Lf to shopt
Hl-if to IrU

1 1 .95I 1 9E10

Half-if too shop)f'

1.OG4-W!

.3836E-W.

1.06-0

7.7 48 I- 0..

HI I(Iife too hor
2.2221E-08

2.557 1 1E-0
HafLf too short.

P. 63E (\l

II I1.536B3 33 '

Half 13 3 1too short

Haf-ife too short3.

H l - ife too j II)

H l -i f to 1 I...... l;

1 I IO 1 33 1 cr

Half-Lif to short33

HafLf to shoptI

HalfLif too short

Ha f-if to Il I(-
ill-if to shovt

Hf-if to shw

HalfLif too ori-
8.I 147 EM.



Minimum Detectable Activity WPM Wantinued) Page N
Sample ID a EFT-7SI2908 Acquisition date a 21-APR-2008 09N5006

0 Bit ci

fIV C ) ...

C I @*,

SN-I (I

jI H - 1 i'tII
'I B -

S B 1

* *125P

f E 2 I -

TI-27,

XEIRW

T E - .

TE IR1.

I -1291'e

TE13

TE I '

X 131 V

15.

01 .

30.

t19

4M..

C's.

40.

0)

It,

cot. 12

266.9

7/ 0 t

'I G. 5. 7:*)

235:.9

756.'I

657.90

743.36

739.5

1=50)

306.81/:

I97.08

L~4 2 .8.

10 9t, .; 7

417 (.90

"ll - f to short

Half-L f t o . s 11.

Half-Lfe too ho.

HafLf too' tin

Hal-Lfe to shurl

HafLf to shor
HafLf to IhoWf
Hl- ife too short

2.8 I50Ej W~

H l - ife 'too shot t

Haf-if to shr

1-4al-Lif too~~ shor
8.3 3 0-."

I .I i It I

HafLf to Isopt.:

1.042SE*-0..

Half-Lif to sh mt

I I t ft I. 5

I~~~ 3.4 7E 0

Ha f-i ft ft o ShI

Haf-if to short



Minimum Detectable Activity Report (Continueu) Page 1
'Sample 1D N EFT-7S12908 Acquisition date N 21-APR-EO08 005OW

1..
~; t.~

Po I d

f 13

BA-I 3,.

C 9

CE 1:1.
.LA- 1W.

BA14
Lf A -

C -103
CE-44
PI -1

N -1 Y,

WK12 8p

ERE15
WOW,

Eyj

PH, l - I
T : A

0.1**

2T.

f-I.

9I,

VfIj1

27.

I4 .

44.

.8.5C.1

25. 13

14.Q,, ,I

E55. ) I

18.1 5

90 10

0 Drp*

H l -if to shor~cg it~ri

8.9034E-09.[c:2:;:hI::~

1. 3I GGEf,

Hl-if too short

2. 300GE-

Half-Life to sor

I'I.5t if to short1 1

S.629EW`.

Haf-if tooI.hor

I I I 3 I c:'Cý .:

Haf-if too hor

:1.2822EI V Ii'

S.10900

HalfLif tooshrt



EFT-7S

2009



WR EF1 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -F"T 7 9/5.[l0

Sample Location (Well Number): 7-

1. Representative sample collected. Date/Time 7/5// / / Z5

Sample collected by: /",. ', ,6,/ 7'/4.-, -.- 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 se 4ed by: _• tli' jtA3,•6W/ ,)CPL ~tLf,. 4lDate: /!OL/•

Printed Name Sign ture

3. Sample counted in accordance wit 76.0 .70 or 79 "Operation of the Packard
TRICARB 1000 or2-1 OOTRV. it(

Performed by: - -. .---- Date: riL,-t
Fermi 2 Chemistry Printed Name Niature

4.ý Tritium analysis printout r ie by adiation Protection Supervision or
delegate.

Performed by: P. I I Date: j-- - i
Fermi 2 Printed Name Siggatu• e
Radiation Protection SupervisionD

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT7S91509
2. Date Sampled 09/15/2009
3. Time Sampled 16:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 09/21/2009
2. Time Sample Counted 14:00
3. Background lnf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2763.5 cpm
Net Spike Count Rate (cpm) 2755.8 cpm
H3 Spike Activity (dpm on count date) 7189.1 dpm
Counter Efficiency 0.3833 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) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimrlm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-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 A-m,.-A

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: EFT 7 ' 5 / 5" 0 q

Sample Location (Well Number):_ 7•ý
11. Representative sample collected. ,?115e C/IDate/Time

...... . I" - J - ° -v ,

Sample collected by: ""/'r'tt° / /-•---
Printed Name I Signature

Date: 4 -, -"

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

/
/

•Z/JL cA4  Date: dt
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 # 6

Performed by:
Fermi 2 RP Printed Name

"7
Date: 14

Signature



WR EF1 04-052
Page___of

Attachment 1, Page 2

Sample number: 6/FT 7" 7/510'?

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

Performed by: i•./
Fermi 2 RP Printed Name , d-, 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 Protec ton Supervision or
delegate.

Performed by: , '6? -> Date:
Fermi 2 Printed Name Signature,
Radiation Protection Supervision/Delegate

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

Remarks



DERIT EDISO FE.2- POWE PLAN IROT20 :i. :1 27H22.09 1.94

Sample ID' Number EFT7S9150

AcquisG4ti+f Tie 2OT20 0096
Storge ile EF7S9509cn-

v i .........................................................................................................................................



I : :i..': :i.:' ii .un i : ' U:.::..
amo:e". a . FT1. 1c9: :A.cquisit:i. di Ft: IN:: " 0::;"2009 -, :im .:- . :: , :

iii:.r p e c. , :-- 1 m •lu •: .::• :i. Iil: "'.•;': 1. o : !ioo. 0 i~ i n 1

-F. i R::, I. ,:. ,::. in] t. i - :Protection Gamm..a Sp.ecti o cpi:: L:: ..

'1>. :.•:.:. **** .iarp .:'.:.: * * **** :1. I..:.::.:q' Il• :i.5 ,:i. ;:1.. :':sanLei..s :*r.:].* * * * 'r'~ '*

Sain.':'mple co l c.o end d t N t5-SEP'.009 ,:I: • 'le.::i..•>:: l,,.:0 9': 40 .
Type:'l:,I. .i. o sa le u I L it r .M-:3:. .. qU ,, U..u. l :..:a l:,:e ":: 1.. .1::' . ei . 0.

Si.ampl)ei qu ni tyi N:. :i. ic: 0 0 +: m:I. 3 j: :e iaac :I ne U U

~'L~.'L** ~ * Acqu : isait;i.on P:aramnet~eirs~(*~3( .. > *'c *'

I::,"•..,.• :-,l n: . .i.v,.., ;in I : .:.:, U :: (' -)(iL :r.• :,{.•), ..) E . :", I:) .:,: c> . :i.,.," "l-:i~t ; ' -: :: 23 .i'm 1f~i(, : ;.:i n 1' ,:.1..), 1 ' " 2 '

lKe..,/c:.ha .el. N 4 . ' l.,1,, Dl.,:i : i'l':,.,..:y Cal": d::I: ate U 12 OCT,, 2009 02 u40 .34.

*,.-,'" : ,: '....:. . :,! , ,.,,•4 ' ."li.--;) l

Start chan l -. ii') Ei: nd :1"cha a .nne:,:.:l N. 4n , 1*.96.::, *if' ,

Energ tolr ne i l:sA.U . .bUici-a 1.5 0 Ha f-l. .i.fe r'at:io n: 10.00000 o

.. I:, ..:.t i.,a ,:: . :- . in,:-- i. U ,0 1 f . :,p: :. f .:~ . 1 * i

Ef:fi :c. :i. fil )L vi ::, :,'e n " :i.L,:-. In-..l . . , .v .: I L :i. at' . :. : P: eak energy*:: : * *...., 4 :(.A ., * . **3:i * i. * . *3: * 7 *, *.! *i *iT (.)C.. * .:,r. *I...:i. ' ::,*..v**. * * ,' ,: .:: . if".u.iC~:.:,* :' .'h (. :Ic:":) *~ ~ .: 3C..****''

N :o a.I..p , we ,. e e fou': d u"r"c



DETROIT's~ EDISON FERMI. POWER ~ PLAN- RIOTR0 15:: N

RADIATION PRTCTO DEPRTEN

HIGH FFICINCY DTECTO:' ,.



•i•¢.'L 'I Il ] •:'' I.l. : . . •.F ; .**I. ,..ci ': :. cx ::.2t. '.:I ' : t. t 6 :i. 1.J:. "i i. '::,' ", ,::I a::6: ivm : ,'.11. "'Il) :'T .. :-:..'.(T .! .t ; ': :.J.

Sapl ID nx6 EFI910 Acusto date u~co 61OC-20 xt: 2INfi96I.00

Sample I D Numbers E.-. ..S ..

Sampl:fe: collection star date 15iSEP-2009 16luO

r•-.r ~.}? l;.~ 6i.:t::•.,:1 :i.' P'c''e :;1.:i. I; " i :; .h-i m •.wt. . ":.4:646'4'.c) -.'6446:,,:. 4;6:... ........ " ~ 6 46

Sampl colltct6rLti on endf dat N 15-EP00 16N15NtX''cxL0..00.1.009 ,

Typ of .sa pl U. I1 L1: Ma i Liquid0 x:1 1 i 64V:.m6~1 0 0 3 0,u

- . "Sa p 0l el' c e. " :q t N 1.:: "0 00' 0E 00•5 't::I. xI ." .

D.ete:-o,,,u:ber::-cf . N D.E.:.: :ir ,, D 4 A cqu r dn•.T c.c,: .. ci .,200:5..*,..::...,(..:ri9 :I.:o '.I.,. 0

Kcxv/.6:tchanvnc N1 5'.00043E-01 Zer o ~~6)f fse~ts 7.6 43.42E-02
D. : . :.:. .:-,c t . :, .. :0 . ,ca d...l . l ,, I.,.., - ', )

"T> :,•:: 46 'f*4 - i.' hif..)6;i .e :,:.:I. I.. M, :'':i., I...;i. 44t6t i i :i4.6 x 0 d ~

1:' :. :: I..IV,. ;Lc,:'rri.' :i. ' :1., v :i ' :l,(?Ci l:'(10000i•'.] ! 91 x:..'.xxc.: 1. :.ty:. O f:0

Start ' :. i. e iI 1.,in I:,'t':' :: I '! t i . : . l:'i .< V:' ' :: ,n n 10 ':.; E

l:: e.'. e i- 4 . :i 46 ,..64 ". : :j i. r6 .:-, 46644 {.." (.!).! ! 6:: I. :i. 6:1c : 6- 1 6.?) , , V•(> E .I :.l;••.d ] :i. 6::., V-. .1 , L4 ~44i :; ;i .m e-, :. (? 4 .?:64646 46 666,4 • { .4:• : .?)6"',, 4)4.4

Heigh senitiit N4Txn:6 5.000004Lt Shape..::I:c sensVitivty :10.. 00000

Energy tolerance n ...... 00000 Half-ife rtio c. 0.000

E1ffic. ien6Tc~y f ile n. 6: IIFD4,jm2 I: Ff:1. Efficie :ncie 1.6 at n Peaki. e~ne4r' I

:1 0Y 511:.1I,.l4 :13 ~4 1 4 R.4 10(:22.02 :1.013 20 7,.42E-0 11.21,
2 0 146'1.'2 5 i14 1.90 2922.o"03 29.1-3 :1.4 :1. .. 94E.02 28..-3



Sample Title a EFT7S91509
Decay Time - 35 ROn34n55.G!.-*.`.; Acquc'is i.1:ti.n Ti.me = 2 1: OCTF 2009 12M 5 .

1, Post-NID Peak Search Report

Area BkMnd FWHM Channel Left Pw %Err Fit Nuc I i d wi.-,

51 1. 14
1461.2

134 1.
1.4

2.40 1022.02
1.90 MR2.03

2913 14 28. '



Nuclde Lne Ativiy ReorT.
Pae

Nuclide TypeN natupal

Nu L.cl:I ide Energ
eA e %cb % E f 1::c c i 1) uŽc: / c rc

> 5 0 2 .501 0 1.96E-07 1.9.69Ec:07 2 S. 2 .l

Flapo "M = Keyline



Su~rmmary) o'f" Nuc~lid,:e A..c.t.,i~vitl-y
Samp.url:;]e ID) n I:.1 ; .:7:S9l.': 5)-'9

Tot!al nltumb!er' of; lines ini sp•.:ec~litrum
Numbe~r;'l)J of" untJi~dentl;i.f;i~edl . i~nesm
N~umbl::e'r of: l.ines:.•. t~en~:..tat:i~vely iden.ct.i f:i~ed

A:c~quis~i~t;ionr da-tl.e n 21-OC.T;I- 2009f..l:!-;~'" 12n' <4',.,, -W55 .J..,'

2 100., 00.11,.1.1,

N.-ucl i.de .': Ty,"p:e a' nat-!:u-ral

D e ca.,y tu (c i. ./;.c.
! , .00(• 1.96"9'',f:E-0i7

DOec-ay sovr"-
uct] i. ./.c.

1,,;X.969E-0.(?7

D~ec~ay Covr.c
;I-..-igma.!i <, Err•or.

0.557E-07">....:'

I.-Sig ja
%l;r"roy" !F" I.aq!i.!iiý

T'otal A:.ct:i~v~i~ty. u 1.9 <:69E-07.?)

Gran:ld Tfota<"l rAc,;t~iv~itly H 1 ,':•<.969Ei-0(77

"E" = Manu.rt~all1y edi'l;ed

"I. - Nucli ds.ii')l m

"i::i" I~luc l~i.,;:e ,;•. :)e .::.:i.f:~- ..,br, l i•it



Rejected Report
Sample ID u EFT7S91509

Pape N .1.1
Acquisition date v 21-OCT-2009 12MN55

Half-Life 0 Activity I-Simma
Nuclide Half-life Ratio Energy %Abund MUM %ErTor Rejected by
1ý :1.8 :1.09.74M 470.66 511.00*193.46 I.OOOE+35 11.18 Decay

X Abundances Found = 100.00



Unidentified Energy Lines Page N
Sample ID n EFT7S91509 Acquisition date n 21-OCT-2009 12N49n55

it Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err XEff Flag-iii

0 511.14 134 14 2.40 IOR2.02 1013 20 7.42E-02 11.2 4.88E+00

Flaw "T" = Tentatively associated



-'. e'f 'oit :1. I.Edison' IFermi :. M ReI) p I:'e ::o'r't, Gene'r'eated 21...:II.0'T'...2 009 13. : 2 05, 51.

Sa b.S.,, ple:i.: ' 'F:T7S' :.1509 '.

M (i .*nimum D e.'i.*:'4 :r.' c.:..:::::le Acti;:'vi:i.ty FR.:ep:*:or't:

I] Ene)r g
(kev)

MDA
( uC:i./c:-c:), 1u .1i

.I-5 ..<

F:'" :!. 5

A-...2.7
I I.. v .'.
[I I..' 3 '

CFU- :1MN-
I.( "'" ,

I L- . '.3
K. I (-
NI-I

RBS(.-.'?

IF....t8 11
'.,' 1- 8

R B -', I'.-

.IZFr'.....85C

,1<} ii'? " -' "

RB-..88

KY9'"'' 1

CY'"I'I0

F-.9:1.

Y'-9:1.M3!::.--9

y...'::j';::

17.,

01. ?,

i.

31.
14,

: 1. ;2 ,
(.;j 1.

01.2,

C")

3.7.1.(. 1

(11

3':',

L:I ,
(I. ,

(I

I[.}

C,

Iii.

I71

.4 7...;• 7 ,, .5 .::

511. 00

10 14.44,
16.42.,,42

1 293 .64
8 8 9 ,,''2 'p:'
320. ,, {;]

I,34

i '" ' n "•:

!.8:10. ,69

:1.22., 06'
.? :10. 0 ,, "7

1099,, R2

1345.90

S11. 8.

4.38.,6.3
1.36,,0(."

7"76.,49
29.9, 6 4

I:' ;" 50
80W2.,,41

5j 13.91*-..... I . .. .3 ..

1076, .63 8
402.,58
.38:8.40
1.96.,32

1 38239
1. 36. 0 :.
220.,90

1031.,,88
1. 1.18.8,,69

,!'33.,,69
824. 23 ,•:',:"

555.,60
:1.383, .9:4,

W 4.:.:, 4 A.. •:

9. 9053E'"08
Ha I f-...If. e:i tatoo short

'7,,54'7;2EZ.-09

Half-Life4 taco sho<:rtI..a"lf.--...Li fe too .howt-,: t
Ha.la.f-..L.. i.fe too .short•"

I..h" L . I i. f:', to':::' shori .:
:1.1 304E...08

1,79941.0'7

2 .07.34E-.08
Half-Lif. tofo i ' . sho ":rt.

4 ,, 4491i:1.: Et ... i7
:1.,,0,'2R8E...08

2 ,5!:.1817"'.08
2., :1.5.1EI-0•

Half-Life too s,.ho" t'
Half . L i. e ..too oh .oft

2,, .i069E....:08
HalIf -L Ife ': too shot.

HIlk fI i Le t:oo short
Half 1"-...L i.fe t.oo sh1•o'r"1.';

HaIlk I. fe too shLort.
HIt Cf-If e ." 1 oo short
Half-'If'.I i le to ' shorl

2.,,239"71..-06
H..a 1'l"..-L.. i.fe t1,oo .s!h o'rbt.

:1.4, :1:.451-W-..08

3 50721 IZ..0"7
Hal -1 C.If i f too sho'r.:
Ha.laf"-..L..i.fle L'oo sh or-t..

Half-Lif. ["..I :. ":4.: too sh ort

Hal1f-".L..i.fie to::o sh o'-(.'"
H..'-l.f'-I..Li.fe .to,::o sl"h or',..
Ha.lf 1.-..Li.fle to..co sh o'rb[.
Hal].f-.....Lif:e tLoo sh o'•"'b

Half-i f. tl :i. 'e:' too sh o r
Half-L..... i.f'e too sh ort:.
Hal-L.'.1f..I i.fle too shor:,-;

p ,. 9529E1.'[:6

Halk: i :1. I"....: ("e too a oh '.:.

Hal:. f'.....Lif e too .s."ho'r't:
H A.I... f1 '".. 'i"f"., "l:m I n n 1" = ',',l:



M :i.nirsu'm um e 't:: e:te ctab le : (, i v:: :i. v.:i.ty FRep:ort ( co tn:: ued):::1'rau.:. . p I. l : .2
Siampl:e:.. :,: ID a E:'T' :1.509 Acqu:.:i.:it.ti d: o .ate a 21. .O.CT..'2009 1. 2• 49

C'
::> k.~. Iii

°7.'

2 . :.1 :I. .

"''. 31

M-(3
T B --. T':5):,

T (:- ()r,{
(; "l...: i.(::)* * '.I '

ZR ...- :.0':

I : I. ,. 01..

R :1U - I.3

. '-:1 4171"

S I. f- ',.-*.*,

S1' :1. 230

T IZ "'.;I..
"fl -":1.;:i ': 1

., B .- 12...;

"f'I ..- :1. s:'2 ll

X Z .-:1.,2 ::I1
::." :1. 3 ;(:

: E.• 2- : !

E . :1 I1

XE:.-.1. : "1.

TE-.1:1..3

Tf E:..- :1.3:3,

El I-. I. .'.

: I: I '' i-'-'I l "I..:3

" I:.•.' :I.. ',:" 'I
X E... 1!.:.?;
Y, i--. :.351"..;

:1.3 ,

01.
9,,

14,,

(1.

2LI

CI."-) ,,

436

(I.J

P'.

(IJ1

0.1'

*19

0.1

P.I.',

(:',I:

('I'

:I ;'
(!:I:),

(1 ,,,

LI!:•,
I'! ,

0[..')
0"..,

(3),

(ke5

.9.2

266.90

it6 . 7X

I~:, ii/
A (l.YeU
75". 'I

497. 08

62, '1. .-

S. (013

1 ' .,- ,•:.'

".".1:1. Q, ,," Yj'

9:! . 4 ( f.*!,,':-.'

c3(: '.;, , 5
:13 ., T'.*

• I I,..•.,, ,.;i

1 .5 ,•.. :Cý

602 ,, 7:.

,::t, (..*:*,-.'., '.:

2109.8
417:L ., 1.0

9•,.5, .6

3 6[,.: 4 ,-". 4 .

1 63.. ,'9.31

302. 84, ':; .•

,• :1. ,, ( ".)(

:IRG :. 41,,%
24.7.9i," ,•i!.',
526 •.56. :) ,z.l

M9g

I. fl... : t. se:i : o o.t
1. 55,1.E.

2:. ,6i 3 6 .0 E.-0,*.-*;:'

:1. :"E.W....

Half-L I Iife too sh ort

Hal f- 1 " . ! :. F ,::, ."ho.

I.... I .. I.. : I rx:-.: L c:,c:, .• l",:: :,3r(.

Half-Lie t".. oo s r. t

.......I I. :..I ." o.. c:

, , • I ,...;.:,I .. (.'3('

:l 1.5;!' 125E. -08:

I L t . ....

................................. ...........I :i. I":.t'.:t' "•.i";C,'P:.:

Iiii .:l.,i . i ':'7' l .. ( "!

Illt.. . f"I.. too short

Ha~lf- i fe x too short-.

:1. 21 21E08.f:'

11: f? .•,,1..I!•?... .(.(Žy To': o

lL.. ]. "1"..I..:i. f"0:~ 't:o:,.' -i .:." ' L

Ha L. ,i :. too '. hh- £.::'?
lilfLif:1. , too sliot..

j..j1A:J 1 f.. I..£. t£ £i f3..: L, h, ,i." ~(' UI.
Fl.] '.-..:i. f>e.: Uc.:c,::,'L•1i o::tt.

I-H-alf..-I..Li.fe t::oo:: sho•,::rtl'

239,85E?'•;'li-O--.(, :

:.', 1. :51. . -f 1!:.... `•

Hl.h 1f'--I. i. fe, tboo sho1w,:)Plý.-
HaI " :.l""-'L..i.f',.:: -too s: :) ..hort)

1", .3:.F -.. :2.. 9:.: E -b(...: 0 1.h 's '
Hal.:, :.f'.....Li.fe,.:: to::o s.•hor:tP



Minimum Detectable Activity Report (continued) Page N ''i*.,.*

Sample ID u EFT7S9l5O,'-..j Acquisition date n RI-OCT-2009 W4%55
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: & & " ¢ c2- 7

Sample Location (Well Number): "7

1. Representative sample collected. Date/Time kZX/ /31Ao

Sample collected by: 6oabhtkA.6yd/ Rev W L Date: 4442.
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: ,•di ,//J/•r-?(/ / Q• 6  Date:4 ,?4LQ
Printed Name / Signat e'

3. Sample counted in accordance with 7 .0 0 7 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Perform ed by: .(,/oca •t/ ( , D ate: i-Z5-bo
Fermi 2 Chemistry Printed Name ature

4. Tritium analysis print ut rev iwed Ra iation Pr tection Supervision or
delegate.

Performed by: ell Date: ..- 2 /(
Fermi 2 Printed Name -91-gratub
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 EF1-61010-7S
2. Date Sampled 06/10/2010
3. Time Sampled 13:20
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2. Time Sample Counted 14:40

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:
SampleGross 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)

Minirmum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.11E-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 •--2.S-(d

Form 76.000. 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: z F,- 7o' IC9-'7

Sample Locdtion (Well Number): ' 7 51

1. Representative sample collected. Date/Time X / L41

Sample collected by: 4gA4 Oa r•e t Date:
Printed Name / Signature

q0

-~A4~LQ~=

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 seale:d by: .tt44X/L ri/I / .41zU/s-• ( .Date: /2•L/
Printed Name / Signature

Note: Sample containersn may simi-ply be ýsealed 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: s L ff
Fermi 2 RP Printed Name Signature

Date: g-)7- J1



WR EF1 04-052
Page 9 of.__.

Attachment 1, Page 2

Sample number: 'F/- ( // -

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

Performed br-k.lo - r /1W36 I /4,z2 l,4.r Date: q L'•7-)

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 Radiat Protection Supervision or
delegate. Da.e-.. , /...

Performedb Da••_________________/_________ __ _Dae___",-
Fermi 2 Pn"nte W'lame i'' v 7Slgnature .
Radiation Protection Supervision/Delegate...

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

Remarks
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t::'..:, +l,;x :j +:.

Fer i. 2 Radiation . , , • . . : .or

Sample eI.) Nu.mber E:x 1 -6 1. ~10-. i7;
Sampl :: Ie collec . x't::io .'n st r d'U 1 t.: n~ I-J~KUN*-201.0 :11 'IW N00 0,
Samle3j3[: colle. 1 .xc~t:ioni end i:L:: dat N . I-.JUM-I201i0 :I. 3. 0 . 00
T pe o:f t :s ampl:: N:i. " " I L Mari. L iquid 3.. .. ) . :,
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Dt'.ector number N I :' Acq:'ur Ie date n.I. 27-EP:201'0 :1.0340 354.0

Pet live time N3 0 =0":: 45=.00 Elapsed live im s i 45n:: 00
Elapse real t~ 1~.inme N: 0 00 : .5 :00 .. 0 Pecn dea time c: L~ ~3'* 0..0.3 %

De' tec:.::e c:tor , . i! ,'.:.:.".".. ,::..4 I nu b.e a. , i A 4 YearlyKc l date u.23 N 2010 (1.2'0(00

Dily~ CAl diate 3 27-SEP...201i0 05:348 * V3 5f9

Start ch. annel n.I .... channe n 4 9

H:eig. ,s v u 3..:00000 Shape sensitivity n '.(.(:4]f0ji"' ,:4't.-0 000
,,imum .num,.ber o ite ra tions to. r o 3m U c.:cul*:ii., i pl,(s n 5

En ,erg".y to' le. ra n' 3'c:ce a 1.. Ha00• 0 iLt'.: i.f e '. 'A :,;-.: ' :: u.. ... .00000

Abund31. 3':tance :~I l imit 33 7.~: 0000(' Librar s1 d:3 :~*'': :iAc: iaster . iii.I

Effcinc file n1 0> I Ei : £4,m2 I. Ef f i.c-:i.enc:i.es at: n: PeakI ~~ energy>

l 4* .- *l: . *.m g~ "r'. 3:,*4.3.a 43.4. * 4:i 3'r+ . 4.' : ('34* 4. €!:,3 1 3 .i. ,3-4,..' *.' ' :l(.: •.13.4*- 4 43.43:,'f'. .4.4'*ll.: ,.': .3:, <.4' .*: l:.:,3.r~,3.:,.4." 4l . '.4+),,43.4*43.43 43 ''<,. . 4 3 3434.4.

i -- -51.)7:1. .. t52 255 71 2.5 .9'1022,,:1.17 :1.01, 4 21 • ` .. 44E 02 :1.00.5
2 0.: 558.90 'j5 48 :1. 43 :1 1.16. 7 :i 1. 1.0 :12 3.. 1.5E-02 :19. *
3": 0 1461. L 27 2.7•1 29203,.5l. r7 291 ' r...3 + , 00:.'4• 3 E 20.4



Sampl:'Ie T:itl::Ie N E.F:' 1 .. G108....7
Decay"@ T' i.me ... 11 :.7 ,20...00048 ) .0..-),

I::'P e g
A:jt:.cq u:i.s:it..-ion T::]• ime =' 2-.7... :.:.-S EP:'.' .i.-EOI O.8 :.(? : • 34,

l::ost:-lNlD lP:ea:k.• Search:a•(:.~ F;'elow,o'i'

It: Ener. gyI 1Area B'. n t'.W'::l F 'WHM Chann'iel. l...e:t: l:t'w :%fEr"r F::i.t: Nhu::i:.cldes

0
0
0 146•. :.2 25,

85:i
48 1 ... 4, 3 1 . ' ,,1 :1. :1. : 1. :1. ., .

27 .79292.5 2I91.3 23 20.4 K ..,)4.



Nuclide Line Activity Repor-(-.-.
Sample ID N EFI-6110-03

Nuclide Types natural

page

Nuclide
K-40

Energy
1460.81

Uncorrected Decay Corr
Area %Abn %Eff uci/cc uci/cc

81 10.67* 2.501E+00 3.039E-07 3.039E-07
20. 4:1

Flags "*" =



Summary of Nuclide Activity
Sample ID N EFI-6110-Oi:';

Total number of lines in spectrum

Number of unidentified lines
Number of lines tentatively identified

Pag H '3

U
:100 00"'i,

Nuclide~> Typ rnaw

Uncorrected
Nuclide Hlife Decay uci/cc
K-40 1.00E+05Y 1.00 3.039E-07

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

Total Activity u 3.039E-07

Grand Total Activity n 3.039E-O'.'.''

Flagsu "K" = Keyline not found
"E" = Manually edited

Decay Corr
uci/cc

3.039E-07
.1....- -.............. ............

3. 039E-O","

Decay Corr I -Si MM..k

I-Sigma Error %Error Flag,.-ii.
0.6ROE-07 20.41.

"M" = Manually accepted
"A" = Nuclide specific abn. limit



£aRejected.z ReportiF'l--(i,:.l.."'i•!

Page s. : :.

Half-I...L.if. i ..,Nul.i d Ha:l.:i :I(.- .I •i.f-l. ] ife Rat., ,..- ioF-...1.,• 109. "•,,741: 15 !.:48.05,[•t..
X:• Abf)u n da." nces'.; ,' F::ounFd =:. :l.0-00[i,,2[!
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? :":., ' 7 (-.'

:1. . I

: 1. ,, I.76

:I"6 ''6/7.6
i'd .'.'I•2• 11.2.9,.8'(7UFi: ::

1., 7

-. I ,

,i'], :I.E

1(.3

0.3,

01.33
73. 7C;

I:1..OO 35 .:,0.47 Decay

..... .... ' ::. • " I.' HFo .' l .......
---... : N lo Found

N...... I.o't F:ou'nd ......
....... Notk F::o und ......
---.... Not: F:ou.nd ......

........ Not,:,'~ F'ound: ......
........ Not, F'ound ......



Unidentified Energy Line.,.ýý, Page U
Sample ID n EFI-6110-7`,,ý.; Acquisition date g 27-SEP-2010 IMAM=

it Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err %Eff Flag-ii-,

0 511.52 255 71 2.59 1022.17 1014 21 9.44E-02 10.5 4.88E+00
0 558.90 85 48 1.43 1116.87 1110 12 3.15E-02 19.6 4.68E+00 T

Flaw "T" = Tentatively Associated
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -'T, / ]qi .

Sample Location (Well Number): 7/5

1. Representative sample collected. Date/Time /] i / /.'91

Sample collected by: rdfhof7r-• / - Date: i/-) 0

Printed Name / atte

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:i//-]
Printed Name / Signare

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performedby: / Date: /I- Jz-/d
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printoutreviewed by Radiation Protection Supervision or
delegate.

Performed by: e 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 -PT-1 1910-7/S

2. Date Sampled til 11/11/2010
3. Time Sampled 14:45

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) 7.7 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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitnqm 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/mi) Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician Date U(-CZ--(Q
fI

Reviewed' Date / /,!.r/o

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: d'--" /r/'/) 7/9

Sample Location (Well Number): ) ,'

1. Representative sample collected. Date/Time / - 0 '[ ^ I / /'.' ' 6

Sample collected by: 7k7",,,//t••/ • - - Date: /k..-
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 §ample coptainers onlyL

Sample sealed by: 140 _[; Date: //-.9-/d
Printed Name ! SignatureV'

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:( Z5/i,>• /"-4r - i Date: /-}1 ' i .
Fermi 2 RP Printed Name SignatureV/
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Attachment 1, Page 2

Sample number: /tf '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:-a r/-" d iv Date: -
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: I?.(_L Date:// "I
Fermi 2 Printed Name ' • Signatur&
Radiation Protection Supervision/Delegate

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

Remarks



F. T. F, ~ Or. 0OKK,~ ":V: 3. 3 3 ? K?*r*0 r.*: o:of*o4 , c ; ' r s*j ~n- I*'..,:k':'-'.'3:. 3

I-- Aj L.

F, A Cli F f....................... ............



Sam.p+r•I, ..:: le ID a: EFT :1:1910.•'i 7/.Sii W.,!E A'.'c:qu+. :-is : itiorn dat a-• 1:, -NOV+: - 2.010.::i. : 1 6 V :. . : . 2.,

"T'y:.-pe::: of:I -sa.:,mple: s, :I. L. M".a.,r'i., L..i~qu.id
Sam!+;rp~le qua•..,ntL ity:. N: 1.00000E+0i•:i.,i!::li:-'•3 ,c:-::
.S" mple.n :: geom-et !l::'::rry':l:'') N: I";!:.I..I. Opl:e::.,ratvo;::w C::I.I::,

'•',,+I ,.:,:.::::,. n~m l:,,.-. : •:' I x: !i :: Alc.q.u-i:si:t,-io-n.:,:. :Paramet..ers ..i:.' ."I ; :.(3 :!5 ' •:.'':•, I.(i
Detector.-:+ :.- numbe:.,.,..: :;:.r,:: :N DET! -4::.! Ocq ir .'. ." : :•.,,.Hi!l..-. .+. d a] iv+.,te gi r1:- NOV:: •i' :-2010': 10.54N2 : 0"•:: , i . 16
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i i:N f...e1 Line Activ t. y . i:or(-

N..uc~l:ide:,:. 'TypeN na,.,tura.l,.

Nku::a i.d e
K..-4 0

E'nerg!:y
1460.81

A rea.-,
86

Page::'.:'. -*e : a1.

Un orrec':::e: D,..: ,ca"C:i ::orr ..
%;AbI:n %E f1 u.c:i./,::,:: uc:i./,:'c. %E'"r'o'v

.. 67 . 2, :." :00 4 li.--(Y7 3.2. 4 0:. :1.W,

r: r:c-te,':d DC y. C': r I-Si. g a

0,3: 4.8741E;00 2. 093E"06 ,, 2 .0 -06 ..

Nuct,::l:i~d,::: l:e Type f'i.si!s~i~on•g:..

N'!ucl:':1 id :ie
KR-85".ct,; 513.
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44 99,27. , 74l'. O

9 066 : 09 ,, ..,O ..- ::

:1. - :i. *..,
f;l! : Ifro ''



Summawy of. Nuclide Activity

Sample ID g EFT 11910 7/S Wjýj:

Total number of lines in spectrum

Number of unidentified linw:

Number of1lines tentatively identified

Page

:1.

Nuclide Type H natural

Uncorrected
Nuclide Hlife Decay uci/cc'
K-40 1.00E+05Y 1.00 3.R24E-07

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

Total Activity o 3.224E-07

De:..:ca.y•. Co'rr"
L•C:i./c.c:

.. ........ :.,..g .... {..... . ,I

3. 224 -O**ýU

Decay Cor

I higm Error; F

I, S gw. i

%Eror laq.i

Nuclide Type g fission' qaii,

Uncor ::ecte

Hlife Dcay u '::xcx
107Y1.0 2.93.0

Dea Co

Dec:i. I::.
1 *.*

/

Total Activity N 2.093E-06.,

Nucli.de Type N activation

Nuclidec Hii i.:1
1.08I 91.06E0

Deca Corr

F' /cc
9.SOOEC1

Decay Corr
I-Sigma Error
3.632E-09

:1...S . lm .

.Er.or F:l..ýl
37'?. 0?6

Toa Acivity H 9.066E::-09x

9.. ...E....:.9

''M" = Manually accepted
"A:'" =:: NIuc:l].i~de:.• speD-c:,::'if'"i.c:: ab.::,:.,", li~mit
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S ile ID ni EFT" 19. • 7/S
Pa'::.ge N:::, :

Ac::qu•: i. sit' i.on dat.'e" .: : l.;! n ,. •'I O 'O%-..2. 01. 0 M6:5400:2(:

H.',. . fl... Act.ivity .-S:i.m
Nucl.::. id,:e Half.-.l:if Ie Rat•'.I.:i~o Energ•,"Iy %Ab I:un M UM: ,,.~i,:.; %E',"r.,:, Rej;e,::.,.•ct b:y
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:0:f . 1".

da'n. ce i"u n: " l:' : ' i. l.A ji"% Alb...'

DI-2:~ 14

1120.29
12•i.:38.,11
13'77.67
:I.764.,,49
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40 30
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3.21

15.,10

4. 11

64.29

'4.67
"7.49

:19.2.0
3"7.20

1.10(!
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U-i-Videntified Energy Line-ii..
Sample 1D I EFT 11910 7/S WF:

Pape N
Acquisition date a m-kov-2oio w54N2(,.-'j

it Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err % ff Iag-i. .

199.58
352.16
510.41
511. R3
609.46

1120.37

43
31
35
67
35
23

IR4
57
34
33 :1.5

:1.0
:1. (9

39.8

703' .95

1020.37~
1022.00

1218.4

223.9

39 1

697 12
101 go
:101
1214 9

1.9E0 56.9

1.6EO 51.

1.3E0 44.7I

2.8E0 25.4

6. 5 9 E +
5. 7 0 +

''. 88E+0

I. 88E+00

4. 52E+00i
'*1''

Flans! "T" = Tentatively associated



Sapl ID H. EF 11 7SW

Minimum ~' 3. ; ~ .r s*~ ' ~.~ f De e ta l A4ctivit Report..;4::~c*'3* ~ :*" :c ' c34:4 3 .; :' :c*~-~ :: c-~4:**~*:c*~:: 3 :s:::: *" ~.4.*

Bckgn(:1

Nuclide

B -*,
.

Ni A -
N A3 -. 2

M 0-

AR-41

NII5

N I -

ZNI 91

B3 R -: 3;

BR-84
B R -'

KR- 8 J'!'

'B38

3..

1!.!.3

('"31

3"

433

191,

0.3

(11

(-3.

477. 5'-.-.'

164S.2

8 89 L2 '5
320.08

158 3633!.:

141.8

13 6.00~

(3, 1.0
802.41

15 .1
30 7 . fJ

1"m:t

6 **. 'j**2E (*f:(I

Half-if to 1 '1' I l::
S. 91 2 3'*`'.

IIlf-Lif to shorti
Hl-ife to333 r.

Hl-if too Jr'~

Half-if too ho.
8.1154E-O'.)/

6. 2356E31.

6.717I 3 3 E-09~

1................................. .............
Half-Life to shopl1

1.2475E-0831

6.814E ''

6.8461Eii *I -09~*'~I':

I-.s'. I I i 1 1 '''

I.5052E-0

Half-L f to I or(3.

H l -if too ''' I 3 3'
I 1. G0G7EI I ii!

Ha f- if to1 3 I 3 3- ( ..3

Half-Lif too11.. ri)

HalfLif too sh''''.

8.570GE3 I .3.

Ha f-if too shorl 1i:i-I

Ha f-if to I 31 13

Ha f-if to short I''

Ha f- if to I I 3 I 3
7,0101E-09

Ha f-if to s h o r T.'':

Haf-if too short I

HalfLifetoo hor

Ha f- if to I I 3 t.-.



Minimum Detectable Activity Report (continued) Page N
Sample ID a EFT 11910 7/S Wý: Acquisition date n 16-NOY-2010 1604HU'i

Bek P nd E n e r q -;,,
(key)

Mi Dc i'
MUM:N u c~ I id

Z Wi
N B -
M -0I f1

rr 0 -9 .*

R -I 0..*)

A -I I 1II

S I MI
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XE -I I '.,

T E - I

XE1. 5
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1-2

I - 3 "?
TEi 331

X E I 1
.E13,

I .5 I0 I

I I34

I,131

I1,

0.I

33 .

28.

22.

31,1

325.

48,,

57.

(*.)1

20.
I I.

70.&.

65 W.')

23 .) *.*

I56 T-.*1 I

65.9

743.36 (:

739.W:!

140.5

I :1.8 1,

56.

602. 7:1

109.

57.0
202. W.

45.6

6. 53GE-W I*

5.7259E-09

1. 0 ...:..::lI.. .

9. 9732E-".`I
Hal-Lfeto Ishort;

HalfLif to shr
3. 3375E-0",~'i

Hl-if to shor

5.553 51E-0

Half-Life I to sor,

7.65r 1E-0I I '

Hl-ife too short

6.7495E-08C'
2. 0953EI II::J

2.30 I-0
7.4305E.09

Half-L ife- to sor

1.595E-0

9.7R72ESi'

HalfLif too Karl

2. I ii) ii,

2. R739.M"-

Haf-if too short

3.3204E-081

1.353E-0
Half-if to short
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WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -5P7$ 6//' -'

Sample Location (Well Number): 75

1. Representative sample collected. Date/Time • " / 0 9 r•

Sample collected by: C9T A U 4iJ / Date: / 1-
Printed Name Signa ture

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: •1 -"
U PrinAed Name I Signature/

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

Performed by: ,. 0 , 5> Re. W-- Date: _ -/______
Fermi 2 Chemistry Printed N me Signat u

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

Performed by: / Date: i',-/',/7
Fermi 2 Nnted N --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-6711 7S
2. Date Sampled 06/09/2011
3. Time Sampled 09:45
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1.. Date Sample Counted 06/10/2011
2. Time Sample Counted 10:59
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 5.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2407.6 cpm
Net Spike Count Rate (cpm) 2401.9 cpm
H3 Spike Activity (dpm on count date) 6525.4 dpm
Counter Efficiency 0.3681 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.3 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.7 cpm

Minimum Detectable Activity

J (Bkg cpm) (Bkg cpm)

MinirVnrm 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 uCi/ml x Sample Volume

Technician Date e,4f'f

Reviewed By: - Date -

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



V•T EF1 04-052

Page of
Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORI NG GAMMA
ISOTOPIC ANALYSIS CHECK-LIST

Sample number: r" -7- 6 ///-T) "

Sample Location (Well Number): 72S,

1. Representative sample collected. Date/Time •'- // / ("',C/1" -/c6

Sample collected by: ýýA..i,.s / 4 L /
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: (C T"--
Printed Name ignat6?e

Date:- ý- T /

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 #
C!

Performed by:.ca
Fermi 2 RP Printed Name S'aturg

Date: 4, //



WR EFI 04-052
Page of

Attachment 1, Page 2

Sample number: 5I:rT- -w .- "? C

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

Performed by: ( ,2 -TrO / Q(j V,4,,/<•4--- Date: 6 j
Fermi 2 RP Prin-:ted Name I' Sih•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 Radig )n Protection Supervision or
delegate.

Performed by: • ) •u,- -/ Date: 22, Y/f/
Fermi 2 Printed Name ' - 1 Sig-nate•
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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'.I. A. .

Acquisition date a 14-JUN-2011 08R39RO,*-.",.',

N ei :.d:!e
K-*40Ž

Energ 1crece 
Decay 

I(.f.

-1 S1 hig a

%Ero(-



Summary of Nuclide Activity
Sample 10 N EFT-6111-0.i.".

Page n .3
Acquisition date H 14-JUN-2011 OSH39W.'ý,,

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID :1 . Oi ' ,

Nuclide Type H natural

Uncorrected
Nuclide Hlife Decay uci/cc
K-40 1.00E+05Y 1.00 2.670E-07

------------

Total Activity 4 2.67DE-07

Grand Total Activity 2.670E-07

FlagsH "KV = Keyline not found
"E" = Manually edited

Dec-,:a•"y Ca:,:).rr

LU.. .. I .. ........ .... .i .?.2. 60EfOii .

Decay Corr
I-Sigma Error
0.42SE-07

I-S igm

%E ro la..-

R. 670E-O'*,.*'

"M" = MAnually accepted
"A" = Nuelide specific abn. limit
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Unidentayied Energy Line-..-i.-.
Sample ID' N EFT-6111-0.'-ý.',,

Page a
Acquisition date n 14-JUN-2011

Area Bkgnd FWHM Channel Left Pw Cts/See %Err

0
0
0
(.? 511.14

'44

:13

52 I.6
9J .6

'IL 1.5

35 .6
38 .8

IOI. 88' 1
1 1. 18.26

E75 9 1.87E-02 29.3
389 13 1.64E-02 47.3
1014 16 4.93E-02 15.3
1109 14 1.23E-02 41.7
121R 11 7.GOE-03 62.6

%E f F I

6. 0E 0 'Y'i

Flaw "T" = Tentatively associated
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

,.•'

Sample number: tfr-/0,21I),- 75

Sample Location (Well Number): C'F `-

1. Representative sample collected. Date/Time Y/u/21// / 16 1Oo

Sample collected by: , , / • - Date: /ol /a
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 ,-r, A 2 / - --. Date: / 1/Z5/11
Printed Name / Signature

3. Sample counted in accordance with 76.0 .7' or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: 53 3 o,--,Date: /1-,-t _
Fermi 2 Chemistry Prihted Name gn ture

4. Tritium analysis printout revie ed ad ation Protection Supervision or
delegate.

Performed by: /Date:./ ~-4
Fermi 2 Printed Name Signatur
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-7/S
2 Date Sampled 10/24/2011
3 Time Sampled 16:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 13:00
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)

Miniunqm 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

Date u-I-"

Date 0 1 2011

Form 76.000.39 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

I.

Sample number: l NF- ber) -T-- /-75 .4.

Sam'ple Location (Well Number): e-FT--7/

1. Representative sample collected. Date/TimeJ lebyll / 1),.0o
,1'

Sample collected by: /%ii$A k4, /
Printed Name ! Signature

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: ...•-• /• ://i a /
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: A '--
Fermi 2 RP Printed Name

/Date:Sbýnaturz



WR EF1 04-052
Page of_

Attachment 1, Page 2

Sample number: -/--- 4/0 1,-//-- 7 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: CVc'I 1- / ,24 ,LDate:./-
Fermi 2 RP Prnted Name (' Sign t'ure

//

* 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 Radiatiog Protection Supervision or
delegate.

Performed by: so{I2( ,V?/ - Date: , L. KL
Fermi 2 Printed Name Signatured'
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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•Pag Ni+: 2 ..
Sam pl U. t.:i ) E.FT +' 1.0;'2411- 7S i.°.:Ac'qu i sitbion : 'date w .3-MOV..-20'.11 1 600 ,: 314.:

Fec"rm i 2 : i a i R d t n Protec.tion Gam::ii o; ixm*i ;a SpecLt:'ruoc-o py Re poi:.fi

Samplej ID Num er :i !fi,.czx .Fl-102.~411-0,,
S .amplle collec.tin st:"r.t dat~e 24-- ICT.-'2.011 16:00m0 .00
Samxple col.lr ecti:on e' nd datie a c .2.4 • O3(VCT-20 1. .1. ,:i;(,j ..
"Type of sal•Imp e].. I L IMla'r.i. !...iquid
Sample quan.w t:'i.ti;. " 1.,0 0 3 cc ',
Sample ge'o:.::.,m:.:.:t:etr y 't M12L.I... g c2ccOp.,at:oc CLP

De ector" num ber a DET 4 V W :',Acquire dat. e : .- Iv-'(x,:1. :1. xc 'x 31 N 31.10
Prese:-.- :t. l.ive:. t: ime N;,.:: 0 002:i.::4500.009 V•i: E.....'/ lap::sed live t.i..me ... 0,.: ', 8....W.O. 0 0•, i•t

E.l apsed rtI.eal t.1x:ime uc 0 00:4500.c P0 63 PI:e "rc-ent: dead tc:i.me N: 0.03i ix ,'

Dete;c~t~or. number:+z a, DET' . Year.l~y c~al d.-te 1 l4.-.JUH-!..20:l:1.-.,'0T:V.50 .. . . . 4. ... •, ,,•'I;.].
cicxi ccxhcc (in 4 '' 5.0 6 E 0 Zero of si.ci W x -5 .96451-01 .2Ii.1c *'x~c, ci

r~c't.' "i xc'cxic .'cx,2 t 1 " 1...:+8,, ,, %-1.2tI
D-,.aily cal dateci : .N 3 lOV20xi.: 15.40=08 L "

St,'art; ct.hanynel, c ,,10-0 End chan.nrel g 40'6
Heig.i sensitc. : i.vity : 5.00(0i),. Sha::,pe sensci. xi.v:i.tiviy : N 0:I. 000 00.OIU J
Miaximu.mcc +. c x+ .,..:. o ic. .... ,l-:i .b oo r.. e-,solve : 'u ... lt :,let;.sx. : 5

IEcn:.:.'c y tl>' ,].erla' nc-e i 1. ''.75c;000} I a. 1i1 f .. r'xx:aio :2 1. 00000";"'cc cix:n-c' jm i.:x x ,i* I... iI::,'•i.':v,'.'y cc c:i axc~r:cc ,.ccx -.cr- vii ].Ab:d:und:anc-e l.imrit. i 75,.00 Librar a. amse~~

E ff :i. e:i. fc y i: :i. l e n: EF:F:4_. 1. 1. E I :i ci :i. at c eP a c- ::'ealk. enhergy

Pk It; E'ner.,g!y A:',re:ia B."k..g'.: F::WH-. Ch"annel L~eft P::w C't.s./.Sec'. %:Err- Fit:
1 (;J +- ::,,. • +:.:,. 3 '"..t .3 .1 . ,.:_',-: .,...,... ,,.1+.-+ i- ,.." , i ! .1i~ x. '",, I ,., ,..:x.,c.." x" c h."' .]:,'.x , '+.. ..

-: 0 19873 43 91 0.76 3i 8.1 3 10 1.61E-02c 43.
"556: JJ~. , ": ; .1. .?,'.: --.'.o " x:" l " 2, cir:i".: sk:,. 1 .53 1 i "' :i .'

3 0,, /. . , 510.8 1" 56 2.22 10 .81 1 1 ,, ' 6 ".78E .2 127
....... . , r. I0 .2 91. 4 .95 "22..5 ,2.':..". 41.7

5 4. 159.61 1, .. .2 S"9 13 6 .32E .... 29.1 3.0 0

7 C :1.766.,. 19 13 .1 8 3.33.0'. 3 35' i., 6. 96E 36 43. 9



Sample Title N EFT-102411-0-.`ý'
Decal Time 10 000401.10

Post-NID Peak Search Repop-t,.-.

Page R :1.
Acquisition Time = 3-NOV-2011 TW031M.')

It Energy~~('1: Area Bkpnd FWHH Channel Left Pw %Err Fit NuclIides..

0I

LI

4~
145.61 6
:14766,1.67

39
43

183
39
17
45
19

43.

91:

56

'1.9

2.90

I133,' V.8

39.61
102.8 13~L

1221.571
2920.00I

IR14

2917
E917~

1.8

.3,I

41.. 7
R9136E0

qO1L



Nucid LieAtviyRpr

Sa pl ID Vii EF i:2 11T.i

Page N
Acquisition dateN 3-NOV-2011 1034231

Muclid
Area %Abn %Eff

45 10.67* 2.352E+00
1.81 -0 ~'t~ 1.781E-07

19. 73



Summary of Nuclide Activity
Sample ID a page .

Tohtal nu:mber: of line Lmin sp:1eI .ci t{ . i e*ciI: ,

Nuld Hlifei

i ty a 1.781E-0

1..781E-07

-i... -.... .. .

Decay~i1. Carr I-S1.igma
WrorC) Flags.

19.7.3 ':

Total A:t ,.

F ..a ..s. "K ......=.... n foun
"E!!" =:' Ma..niu.all].y ed ited

1. 78100?

"M" = Manually w6epted
'A" = Nuelide specific abu. limit



Rej ected Re portt
Samp:le ID) 2 E T1 ..... .:"2

I Page N:
Acquis.... .. j,:ition d atIe , 3.-.NOV-.201 I1 11230 " :1.':3

N..ucl ide IHla .f-l.1ifle
F":18 109.74M

Hal.f...L.ife

131.74
Abundances

Energy %Abu~nd
5 i 1.,,00*1J.93.,46

F~ound =: 100.]00

Acti :i. by

9. 357......31"

1 2.7 0i, gi

:1.2, 270
Rejec'ted by
Decayv

i19,, 7:8 0.,08 66.•05
96. 73

1i21. 12

136.0 FM)
:1.960
264.65

302;.o91
400,,65

an•-"c~e..s FLound =::

1.°02
3. 41

1i.6.70
59,;.2:0

1.4 '

59.80

:11.,40
1.38%-4 Ab..nd

F .. 10.3
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OCquisition date 2 3-NOV-2011 MUM:[

Ncide Half-lif

Ha I f V i f
Ratio
726.48

Enrg

934~]).0

1120.29

1238.11I

Q. 10

5.9I

4.1

Wi./;c; ) Wrop Reje . cted~ by

-- Hot [Found
-- Not Foundt0

1.003 43.88I~~Ii
(An Lim:it = 8.8%

%t Abundances~\iCC



Unidentified Energy Linw.,
Sample ID o EFT-102411-7-.-`ý

Pae "

I t Energy'
Area~~~~~" Bkn . M Cane etP O Er Ef Fai-

4

0<

66.1

~198.31
510.8

610. R7

1459.61~

I f(,l. j

39

p 3

183

43
91

41
5

13

1.52
0.76
2.22
1.95
2.90
1.18

1i33 .89d

1 31 71.4EO
394 10 IME-O

121 1 1.44E-0

P91 13 6.3E0

413.

12.

41.7

29.1

S1. 35E'00

6. MEN(.'L

!.~ 59E+003
4. 25E'101

-1.

Flaw "T" - Tentatively associated
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B..c:. - gInd IE nergy'• •I U".i")':
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I!U' 26 1 2i8.251. 6430
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C ... 7 36. 06 6:.749 1--9
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2010



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:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:

EFI-7/S
245517014
Ground Water
04-JAN-10 10:00
25-JAN- 10
Client

Proiect: ROIT001 16
Client ID: ROIT001

Parameter Qualifier

Rad Gas Flow Proportional Counting

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

Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

2.87 +/-2.93 4.60 5.00 pCi/L
1.84 +/-2.43 4.10 5.00 pCi/L

DXF3 02/11/10 1932 945896 1

The following Analytical Methods were performed
Method Description Analyst Comments

I EPA 900.0

Page 43 of 58



CorI pany
Address

Contact:
Project:

Client Sample
Sample ID:
Matrix:
Collect Date:
Receive Date:

Collector:

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

Certificate of Analysis

Detroit Edison - Fermi 1I
PO Box 44440

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

ID:, EFT-11110-7/S
268144016
Water
01-NOV-10 11:05
06-DEC-10

Client

Report Date: December 30, 2010

Project: ROIT001 16
Client ID: ROITOO0

Parameter - Qualifier Result

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid !"As Received"
Alpha 2.82
Beta 4.84

The following Analytical Methods were performed

Method Description

EPA 900.0/SW846 9310

Page 28 of'3l

Uncertainty DL RL Units DF AnalystDate Time Batch Mfethod

+/-2.05 2.56 5.00 pCi/L VXC2 12/27/10 1939 1059089 1
+/-2.79 4.36 5.00 pCi/L

Analyst Comments



EFT-8S

2006



WREFI 04-052
Page__of..I

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample'number: -'F 2 5 F -

Sample Location (Well Number): • F 7" 3"'

1. Representative sample collected. Date/Time [I) /a//9 6o / /'I/10

Sample collected by: S, 5/tAei• /- , Date: nzlo&7j,
Printed Name / qtnature

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: -- / 'v• / 4 d*Date: )Zdlei7
Printed Name /Signa(re

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: '_) _-___-_._,___-__ /( /_ - (1,-----patjPR 2 0 2007
Fermi 2 Chemistry Printed Name Signature

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

Performed by: 1 A / / Date: __________

Fermi 2 Printed ame 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-85121206

2. Date Sampled 12/12/2006
3. Time Sampled 14:48
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 16:47
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111) -1

Gross Spike Count Rate (cpm) 3407.6 cpm
Net Spike Count Rate (cpm) 3399.9 cpm
H3 Spike Activity (dpm on count date) 8243.8, dpm
Counter Efficiency 0.4124 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)

Minirrlqm Detectable Activity (uCi/ml) = 3.3x . (Bkg min.) . + (Smpl min.) = 1.12E-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 uCVml x Sample Volume

Technician -" / - Date APR 2 0 2007

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



WR EFi1 0152
Pag-rAttachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Samplenumber: 9F1-'75 ]tFU2) O(o

Sample Location (Well Number): 1/I F -

1. Representative sample collected. Date/Time / 1 lo/-a / 1-/17

Sample collected by: J,5- -[1abaox
Printed Name

/~~A & Date:o:,1j&

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: -T 601AJ#•A.'f/
Printed Name

LLA~iDate:

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: A/ 4112
Fermi 2 RP Printed Name I I ii ttire

Date: ___ __-- _



WREF1 04-052
Page.. ofj

Attachment 1, Page 2

Sample number: -F7T - 75 /• • QO

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

Performed by: CLýK 14.-, • 1. •_-./ q l )
Fermi 2 RP Printed Name Signature

Date: 7-17-' -

* 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.

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

Performed by: 1(• I /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

.1d
Si ature

Date: __'V_"_7

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

Remarks
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Sample~~~~ Til riET8.R2,.
Page N

Post-NID Peak Search Repowt::

it: Eno ATea Bkgnd FWWIN Channel Left Pw %Err Fit Nuclidw,

0
0

140 I

1.49
0.95
2.15
1.82
1.31

281 . 6I 6
101

:1114

9 5 9. -';
10 37.6
19 IM. 14,
10 14. flt
13 M -I
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Page a

Acquisition date g 17-JUL-2007 08oWN',

Nuclid
Eneqy

1460. 8:* .

Uncorrected Decay Corr
:%"!H: f f uci/cc uci/cc

10.67m P.50!E+00 2.13SE-07 2.13BE-07

I-Sigma
%Eryaw
85. 4:1.



mummary of Nuolide Activit';.-/
Tampla 1D u EFI EFT-88121206

Total number of lines in spectrum
Waber of unidentified lines
Number of lines tentatively identifie,:1

Acquisition date g 17-SUL-2007 OW4820''.

10.00

Uncorrected
Nuclide Hlife Decay u C i / (: "
K-40 1.00005Y 1.00 E.13BE-07

Total Activity N 2.13BE-07

Grand Total Activity u 2.138E-O*.'-`

Flaqsv 0 = Keyline not found

"E" - Manually edite.,:!

2.13SE.0

Decay Corr

I-igm ... ..

:1

"M" = aual c.ph
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Acquisition date a 17-JUL-2007 08005,'',

Nuclide Half-lifa
F-18 109.74M

Hl Lif*
Rati Enevqy: %Aun

88. .*•5

112.5

Abudace

IPI 121
I is 00

19%!Go

IE!

559 W

563.2

57.0

1 P9 8

1212.7
I12 .0

1.02

I1.4

19.80

25.2

1.32*

11.4

I.OOE3 1 0.4

5. 823-0 59.

--- Not Fon

-- Not Foun

--- Not Found

I.OO+3 14 C I 3

At 1 Found:

-- NtFon

Not F und -- ---
Not Found~iI

Rejected
Decay

I:, II

KOPH 86016 140.50* 89.07
9 Abundances Found = 100.00

D~ecay-

]E.,..l31
173.41 102.0

149.72

7.90
5.10
7.56
7.59
9.60

38.20



Rejeced Rpovt 
ontiue1.

Page B

Acquisition 
date u 17-JUL-2007 

080%54i

Nuclid Half-ife

Hal f - L i

Ratio
173.41

Energy

782.49

% Abundances

1.80M 7467.3 
79.4

180.89I

21.24

Q 12

91.8
51.19

:1.0
8.70

21.9

Not Found

Not Found

0 .0EM 37.,.t

-- No Found~ic

-- No Found~~t~:

-- N cot FoundI

Rejected 
by

DecayAbun.,

DewayAbun..



Undntfe Eeg Lin..
Sampe TDa EI EF-8SI120

Page a iýý,
Acquisition date 2 17-jUL-2007 O8v48g5.,',,.

Area Bkqnd FINI Channel Left Pw Cts/Sec %Err %Ef f , F I a

140. 5*.'."
199. Nlie
3 11. 61
558. 9",;'

65 1.49
74 0.95
27 K 15
10 & 82

281. 66 276 9 1. 44E -02 59. 4
399.47 396 10 2.56E-02 37.6
1024.13 IOIE 19 9.83E-02 10.4
1118.89 1114 10 3.96E-02 14.4

6.41+M:ý!
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("i 1
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Enwt

WeI

47.

511.00f

*i'i4.W"

13G. 5

83..

69i
158.38

12P fWt'i
810 71",,

1099

13 3 .

I 15.

81.5
802. *:*

...........................................:i/,.'

Iv3WE-0

Hl-if tw shAL

1. 1.4E0

I1.5691.0

9. 8770E 01 .," .. ,

H l -if too (I'Ij r
Half-Lfe toosho.T.

5. 7P I ft1'

5. *I*I *
1. I I I II IW`!

Half-ife oo shr-ri

HalfLif to short lui

3.5063E-09

H l -i f to showI I

4. 4718E-Of -.̀

1--falf-Life too shop.

Ha fL f o so *',-
1-fl -if to short.I

Half-Life too sh'i;

Ha f L f to I I I -.;I
I . 696GEi0C

HlLife to shor

Half-LI i fe to shor

Hl~ fl -i f e to sI h u

3 .. P Illil .J'



Minimum Detectable Activity Repoyt (continued) Paga n

Sample TD s EF1 EFT-881212W., Acquisition date N 177jUL-2007 08n43N5.f,..

Bqkgný::!
whAv.-I

Nf I i

A'-0

NB-951`1

ZIR
I I k,*

Cr II - -7
rK -99

W I I

SN-113I

SN I111,
SI **

3 B(- I I
TE12***.

TE12"*,`

TE1.7,

0'.

W.

17.e

II

23.

25,

29.

70.

7433

7W 5

140.50*

306.8

4 . B.".1

07.f9

I1.90

724.5

PU:Y",
....................................

I a f- if to sh... ,

HafI if to ho '.

S. 8 4 E

A. 078IE-O' I

Ilalf-L~'ife to hr

I .I I E 0',*

Haf-if to Ehowt .

Haf-if to short:

Haf-if to short I

Ha f L f to I *I-':-.

Half- if to ho t

3 .1 I I I I'; (

Half-if to hr

HalfLif too~ shot-

Ha fL f to shoi- I .

I .I I *I-o '1i"

I.02 S0.ý

6. 8384E.O. (

Hal f-ifeto shr

Ha f-if to sho..I ';

HafLf to shIortIi'

HafLf too I o0I.

Ha fL f to Ip1.

Haf-if to sh I ...

HafLf to shovt

I~f L f o I%:

1.. II IiI-'

Half-i feI to so ',.

Haf-if to short II.I

Ha f-if to s h a T~*~k. l I')

HalfLif to hr

II If-L to I -

1.06(I 17E-08

Haf-if to har -

Half-ife oo s o pI-



Minium etecabl Actvit Reo~t coninue) Pge

CE-3 .1 .1~

14a.

LA-140

I ii

* I14

B A-
L A - 1

FF1.4.. 1.

RE-I W',

H(3_2013

B 1 -

TL-0-.'

Be g n,:

FkItI

17

37"

0I

CT

28.1

E

( ka VI',

818.50

661.65*

455.4

143. y

25.31~

142.5

I6 5.f

128.2

Half-Lif tosor.

I,.I - if to I .' w .I trl
7. 4 '.-i

Ha f-if to short;a 1.1

HalfLif too short;

HalfLif to shov I 1

Haf-if to short,

1 .43 O - ':

3 f. 9 'a 8 4 E

HalfLfe to hw:

I I. 38 a I4E IW af

7.7689EI0

2. a 3G -W.

rIDN't

IIj/Q..
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WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: - ,5 7

Sample Location (Well Number): -( T F;S1

1. Representative sample collected. Date/Time 7/15k "7 / /dc 7

Sarriple collected by: a,,te n,Ž (l)/,.k/ , ,l "

Printed Name / (3iinature

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- k ot'•r9/ Date: c h!/d'7-
Printed Name /JSignature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 0OTR".

Performed by: (-7 _____

Fermi 2 Chemistry Printed t(ame Signature

4. Tritium analysis printout reviewed by Radiation P tction Supervision or
delegate. t

Performed by: //( ,/A49,L< I- / " ,/ 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 8S
2 Date Sampled 07/05/2007
3 . Time Sampled 11:27
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/14/2007
2. Time Sample Counted 08:00

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) 3189.3 cpm
Net Spike Count Rate (cpm) 3181.1 . cpm
H3 Spike Activity (dpm on count date). 7944.9 -dpm
CounterEfficiency 0.4004. ',.,cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 8.6 cpm-
Sample Count Time (min.) 10.0 mn
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) "

Minimtqm Detectable Activity (uCi/ml) = 3.3x (Bkg min.) . + . '(Smpl min.) . " =. 1.19E-06 uCi/ml:I
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 0

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



WR EF1 04-052
Page of__

Attaclmuent 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: - P T- •' _ 7 60 7

Sample Location (Well Number):_ 5F r- g85

1. Representative sample collected. Date/TimeO 7/O-5/d,00o7//1?7

Sample collected by: S7- S-/, 6hLA64
Printed Name

Date: mIll""'bev
(ýigature

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: 1, LlL
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 ganu-na spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamna
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: z% /tAlO5/x• / Date: ý-"O7
Fermi 2 RP Printed Name SiRng re f



WR EF1 04-052
Page of___

Attachment 1, Page 2

Sample number: 6 FT- 7 ý '7 507

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

Performed by:. &f 7'/-' / - Date: 7- C?._- 7
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
delegate.

Performed by: K/9 AIA. )U7 /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed fom1 to Fermi 1 Radiological
Engineer

Remarks



DETROIT EDISON FEPMI-2 POWER PLMMT 19-SUL-2007

RADIATION PROTECTION DEPARTMENT

ANALYSIS REPOR"f*

HTUH EFFICIENCY DETECTO17Z

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

Sample ID NumbevN EF1 EFT-867507

Sample End Time:l 5-JUL-2007

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

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

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

EM;

........... ............... .................. I ........................... ....................................
SIGNATURE

REVIEWED MY



Page, a
Acquisition date g 10-JUL-ROWSample TD 2 EFIEFT-89750'::I

Fe .m 2.~ Raito roeto amaSetosoyRp

Sampl Paraeter

Deeco numbe

West liv time

Elapsd rea tim

D E T ",~ Acquire date a ~~1. -U-07 92 W 6

CalibPation Parametew
Detector number a DET Zi. Yearly Cal date U 20-JUN-2007 12NIV46.16
Kev/channel 2 1.99741E-01 Zero offset; -1.77470-0:1.
Daily cal date a 19-JUL-2007 BONROW4.04

"eak search PaTametevs

Start channel 10(ý..'! End channel s 4096
a 5.00000 Shape sensitivity N 10.00000

Maxinnim Younber of itevations to YeEolve multiplets N

Nuclide identification Parametevs
Energy tolerance N 2.00000 Half-life ratio a 10.00000
Abundance limit a 75LOO000 Library u dacqahter.nll:-ý
Efficiency file u EFFDApRU. Efficiencies at g Peak energy

ii.: 2 Area Bkgnd FI,,11-11'I C,'hannel Left Pw Cts/Sec. %ETT F i I.,

1
2

I'

G5. SE
510.73
512.36
558.84
609. 5G

1220.99
1461 ý 01

91

61.
74.

51
3G
34
26
39

.12 132 1

P-I 1022.3
2.4 1056

125
1017

1211
P436
2915

1-" .'> ' ^/%,

4.9E0 W.5

1.33E-02 57.4
V310344. A Z



Deca T: ime = 1. x : 133E N3NO .6W3
Page n :1.

Acquisition Time - 19-JUL-2007

Fit NuMidwi.

I!

51R 3

13
62

51.

3.

:1.3 :1. 32.14;3 125 :1 4 19 ",;'~ I3.;~

26 2.01 1118.60
("L 85 1220. 08
1.08 S443.50

0 2.98 2923.76
:121

:13 5 7.

11 4.
K - A (,"i



'Nucida ine ctivty Rpo&.:
Sapl ID: N) EF FTS75'

Page N
Acquisition date H 10-JUL-2007 OMM07

Nucl ide
K-40

E n e r
:: or ect: Decay Cop

:1-3 MM. ,

Nucid Typa fisin a

Nuclida Energy
,.*.*i 13. 9 9 ' :1.

Unorece

%Abn'U.. %E f c.c

Decay Cor

uir..

4.*?: -0
29. T').

Nuclide ~ ~ :1 Tye :.vti-'

Ii [:1.
En .g

•1.



Sampl ID u EF I-070.

Total~~~~~~ nuho oflnsi se, u,

Page a
Acquisition date u 19-JUL-2007 002007

1-11 i f e
Uncorrected

Decay uci/cw
1. 00 3. 488E-07

- - -.11 ........... - .. ...- 3..

DecayCorr 1-Si w., 1

Total Activity u 3.48SE-07

Nualide Uncorrecte

4.406E-0

Deca Corr

!-Sgm .3:1.
%Error,

Huclide Type g acUivatio;--,

Nucl A.ide 84.

Unorece

Decay ,. u i/c

1.16 1904E-0

Dea Cor

'1'/c ,If

Decay Corr
I-Sigma Error
0.657E-08

- 8iI4g..

%ErrFln1

Total Activ

Grand Total Activity. 473E0
4. 777E-06

"M" = Manually accobted
"A" = Pkiclide specific abn. limký-;



Sapl ID a EF I -S5

H4 a f-L

Page N

Acquisition date 
g 19-jUL-2007 09,200'',''

Energy NAbund

511. ME 193. 46

Found - 100.00

Acivity<; Rejected
D e a

1211

3B0 3.9"1:

4:0.' 5
.ou dI

ý1`i1'1..:""," C',
12.70 559 IB

23

571.3

657.0

665.4

740.2

77.7

1439.13

3935 0.95 4:1OS

* :44:1&44>~ 610 3

1.0

3.41

1.45

5.20

1.32
11.40

44.7
..

1

.10

0.1

0.12

4:. I.

0.4'

41.

4.1

0.4

73 W4'

89.004

1.604 4

:1. WW

Not
Not4

Not

-- :: H t
--- No

0 9. 7

Found444::

.oun

Found1 .Found:

3. 50

--- No

--- No

--- 4Not
7-- No

-- 1No
--- No
--- Not.
--- No

04 4 1 .

Found
Found

Found~,,.

Fu nd4.4:

Found L

XE .3. 5

..- 3. :1. ~ ,1.
.1.0 66.91'

14.2 S453.224

Hot( Found4.'4 :

820 -0 5.44

:1.671 M 19.74

-- Ho on
Hot Foun

Not4 Found4z4. 4
i.

No Found..~4~
Not Foundt4.44

-- No In
No Found.~4.44.

No Found4.44:

No Found4 4~L

A buy "

4 1. 3 0 Jý *,';



Rejacted Report Wontinued)
Sample TD a EFI EFT-CS75M'

Page N
Acquisition date n 19-JUL-POO7 09MMM.'

Nuclide Half-life
171.1. 21.1. 30D

Ha f-i
Rati

:10.34 EnegyAun

414.0. 18.6

43.7 53
50I.P 6.7

--- Nt Foun

.1. 83 E 0 5..p QA'

--- .I No o n

--- .I No Foun
[.I_ .Not Foun

---~i Not oun

Rejected by
Abun.

Z Abundances

.0.1

1190

1221.42h

1230.97~

Abundance Foud

19.90 100751 .0.31M

IQ 1

5I.0

3.2

U5 .10

l'.58E071.4 b

---~ No Found

--- No Fon

2.86 E-0 . I I.40I

--- No Found --

1.0F3 57.4 Deo,.

-- No Found~:

--- No o n



Unidentified Enengy Linwi..'.
Sample TD u EFI EFT-83750**,,-'

Page a t:*

0 (12E. 99

ATea Dkgnd FWHVI Channel Left Pw Cts/Sec %EP-r-

91.
85
74
24
is

51 1.12 , 13R. 11 125 14 5.08002 19.7 1 . 3 7 E P 0
36 2.14 1022.32 1017 20 4.72E-02 18.9

26 2.01 1118-60 1111 13 4.09E-02 18.5
39 0.05 IRRO-08 IR11 13 &WE-02 57.4
6 1.08 E443.50 2436 11 7.31E-03 44.4 2.77E+00

Fjanw "T" = Tentatively associated



D e t o i E d i s o nk.~ F e r mi224 R' M D A R e p r t G e n e a t e 42 2-k 2 k 22f 2 22 J; .2 ; 492 f-J -f- 2 -k A :2 - 2 ~ -J U L-2 0 0 7 0 9 0 2M~ ~ >: : .4'~ - -: :4 4,. 7 2 ~ Y, :'- 4

Sampl ID z~: EF1: '. '. F*. 22.2.,T 22k.J2224.3.44 .' 444 .*.2.*3*44-4444 . 2:-4 :-':4-45 M *a, f4 .'-'-:4 ': :::'4, '

BcknI

Fi - `.

PH 741.-

END.M' '

CAW. 11

4,

44

24

44

'I

44

''4

44

4,

U

101 :4.44

16R 42

1119. 1(44

8f9.

320.

34,

1238i

444. G
158

.1.7

,1481. 4

.5.1

::'0;2.4f..

IM)I

ii 11 I -0
Ha f-ie o sol..

. 075E0

HafL f too 44 1 l

HafLf to showl4 I

Ha f- if tw . w-

HafLf to sho' '4

3.i 74 4 5 E .

1.-4
Ha fL f to fh 122

1.54162E-08 'I:

HafLf to hr;

Haf-if Wn nh
. . . . . . . . . . . . . . .. . . .E 0.. . .

H l - if to sh4:

IdalfLife oo sh rt-.-

Ha f-if to sho4 ,, '

Half-ife oo shp'44

9.- 365EW.I

Hal -i f a' to . . .

HafLf to shn&4

1dl -L f to a h o T121 1-

11aI f 1- L o `,



M- - ;----- Page UMinimnm Activity Report (continued.."
Sampl* ID N EFI EFT-8875M.' Acquisition date U 19-JUL-2007 MKIRPM:ý

TC1.:1.

r I wI

fu -11 OI

SNI 111"

SB12
SB-124

S B

TE-i12111

T I'

13:1

451

141

its

22

Ene I

Me..

702.

765.

3 . `'l

756 TE2

65.9

743.3

739.58

140.5

306.8j

497.08

35.9

3 8. *1

724.50

6 1

88I..

9 7I

39 1.1

15 S.

M "'.

*. 1)1 rI 1!-.'

Half-Life to shr

Haf -L f too Fs jo.I '

3.. I I I 111

3.P I 5E- -,

9. 4474E0*.*

I ''A -0

-3629E0

1. 4681

Half-Life~C to ho, -

HafLf rtoo~ shr
Iif-if to F.o'L

Stf f'. 85 1E-0"

6. 03 IEM

OII I,.)

HafLf oosho :

Hal f -L Fe to sho1.

HalfLifetoo ho&.:'

Hf-if too hor



Minimum INtectable Activity Report (continued) Page N :i'?,
Sample TD n EFI EFT-8975M'' Acquisition date a 19-JUL-2007 O9N2RnO',-`

ph4C1 i

0 8

4):)3

.4 - .'

4:: - :1

'A141

B A-f4

IL A -
C E - 1

C -4 '4

.R14

ND- 1.?,ý

46.

46.

48.

PI

37.

E ne

WeW

45.4

1 '435 '.86

.65

.5649

:1.2

tI i.47

113 E16

9 I. 1 -.. )

HalfLif to I o t

1.4

2. 1788

H l -if to Iho 1,
I-'lf- if to 4.. &ý

1.14ME .,...

4..

4 . 806G I WI

1.~*~ 
1

7E-I1'

Half. if to phrl
HalfL e too I i..': Iic'

1. 3467EM1

I I I E-09

A..: 25 I E -0,
7.1275E-08'

1.1344E-06
Half-Life 2 to 45: pL
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WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: LEFT - ' ///)

Sample Location (Well Number): iFr- 7 5

1. Representative sample collected. Date/Time /-///,/ 7 /

Sample collected by: '1041 W Date: 61/ Aj/&),o
Printed Name / QSS(ature

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: . 'n 4vordl,,., ct ) / Date: 5/ 6 "
Printed Name / •{gnature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: ;r-7 / • . A;-- Date: 2,.-
Fermi 2 Chemistry Printefd Name Signae "

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

Performed by: /(') zItIAfh-1 / f Date:_(YrZV'OV
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-8S41608
2. Date Sampled 04/16/2008
3. Time Sampled 11:15
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/22/2008
2. Time Sample Counted 12:00
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) 3023.2 cpm
Net Spike Count Rate (cpm) 3015.4 cpm
H3 Spike Activity (dpm on count date) 7787.0 dpm
Counter Efficiency 0.3872 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) 1.9 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirrqim Detectable Activity (uCi/ml) = 3.3 x "4 (Bkg min.) + (Smpl min.) 1.20E-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 uCVml x Sample Volume

Technician 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 CHIECKLIST

Sample number: • f7- -///-1:

Sample Location (Well Number): ,(-- •

1. Representative sample collected. Date/Timej// 7 / 11i5-
1/1•5

Sample collected by: -r', r-' ,s/,JL , - . Date: ,4//,.-.'-"
Printed Name /U S.iýature

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: ', 4Ae , d / 14 VJij

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 # L.

Performed by: tLkA
Fermi 2 RP Printed Name

I iatr 9-M Date:"
(Signature



WR EF! 04-052
Page of

Attachment 1, Page 2

Sample number: fFr-- ','4 9X

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

Performed by: I t 'u-e V L1II /-rC, Date: ' • =
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.

Performedby: /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature
Date: Y . z'(- V-

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

Remarks
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VVWREF1 04-Y52Page !of
Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 8- So C k oD "

.Sample Location (Well Number): 671/

1. Representative sample collected. Date/Time 3 - - o / '"

Sample collected by: ('[IAr-S 1is ,/ .. .. Date: 3-//£sQ
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: , 4y-4i ' / Date: -67. :

Printed Name / Sýgnat6ie. "

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

Performed by:) -.-. • f /9 / ,---.' Date:________
:Fermi 2 Chemistry Printed Name - Signature

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

Performed by: '-•--"Date:__________
Fermi 2, Printed Namtný Sig . ...
Radiation"Protection Supei-vision/Delegate

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-8S031609
2 . Date Sampled 03/16/2009
3. Time Sampled 08:25
4. Sample Volume,(ml) 4 ml.

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 11:10
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) 2991.0 cpm
Net Spike Count Rate (cpm) 2983.5 cpm
H3 Spike Activity (dpm on count date) 7361.1 dpm
Counter Efficiency 0.4053 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) 1.1 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)
Minirumn Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 --- ,-L,- / ' cJ'-------.(i Date , _ ( 0

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



WREF1 04-052
Page_ _of 2_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: .• 6¼" C ,i'

Sample Location (Well Number):_ -- $--

1. Representativesample collected.

Sample collected by:
Printed Name

Date/Time -3 /,

Signature

./V s

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: .42/2,-t-
Printed N,

I
/ i-gii .aý4e-

Date: q______

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 #

wVV

Performed by:
Fermi 2 RP Printed Name .

I 2,06ý '•Date: Vdloh
signature



WR EF 04-052
Page.Z of_ e

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: ii'(-
Fermi 2 RP Printed Name Signature

Da ie:

* 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 Radi on Protection Supervision or
delegate.

Performed by: /( 1 f/l//0 Date:_________
Fermi 2 Printed Name .igfature
Radiation Protection SupervisibnlDelegate

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

Remarks
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Page a I...!

..;~ : :e i ''c a. I i .:.(- l::2'.,'y ..::. :,•"r '[': ,: (-,.",": L'[: :i. rm c*,:.: ..

* ample 't. ID ::a N: EFT83010 Acqu .isiio date' a: 21-AP- 0009'.~::h~ OW22M.

):)(.:.L.:e (:.L:(:,•" ,•.(r,•l:,,:.::,•. : I)I]!T 4 Y c:,.... i •" :.:,, l".:'.":] d'i. .::,:-~:.:,~ ::a aa.: :".( :a.... -r C...•.:(:." ::* .,'&:'C, :I. * :': a.: (i : a.).,(i.
I•.. oi , t . i. ,. ui.:.. :.J.: . I, :. , :•.•c U•.',. 3 .,,:.3i. ': ":' ", -' :i' :."

Femi. :2 . ...i.. .o.-:c:ion G.ama S:"•eI.cr os Report

a .::' :i, a? a: a:' :al. 'IC. '..' a a '. a ] - ..I% :F'. : .- :i'. c" c' I ci. c r! 1, ..., :, .:i.c:. 1:1. C :, i I . ::. ,( , ,, a 'a a :::~ ,.~ a ,

Type:'i~~ of sapl g I L. Mari. :iui

li:'i'.l'~: :i-~ :-:i.r': ' a :. f~.l,::: : ' l :'~l : 'lC**O'-.....r:*:C.a:'. a:l . . .l, i. .'C* '~ l .~:f i.,rC . :i.¶:. ,U ,:U .:i'.':,: • " .*,.' : :: ' ::'a.:, ca:'. , a :.::n :::, XCl *?° C 'aC ' ' a i

Sapl quntt "" 1.0000E+3

Samp-l.'.e.(: geo'ime-"t'!i y g M2Ul"..::':' O peratorsJT'(: I:'.,J WJj (i:".:."1'(-i. t. ''?' ".; l3.. .. •. .-. :,:,; J!fl"I::.l

:1. •:."l :•. :1 :. :. Acquis : i t;9 i on ,, Parame"ters:": ....
..... ..... ..... nu be N.. -"DE.! 4- A.cqui1. date n 1.." -.APR:;..".li:"-2009 :.?' .:

Prese live time1 N.';) ;0;".i O!".:1..00 Elapsed l::,i,;.::•:3!, i vei" t::. i me:31 at.•.- 01, 00H30U"0@)•.::;!.::. , *.:'I
Elapse real time(".(i,"•: .... .0; 0O30 .86: Pi.::t dead• time n'; 0. '05 .. "
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Sample'T~~itl NET-6310 Pag N1 :1.

Ps NIDI PekSariRpo-

Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclideii..

0 5t :11. II.
0I 11. 9 2I. "
0i~ ~146 .

39 0.86 1022.46 1016
0 0. 68 2238. 90 2231
3 2. 14 R921. 92 2915

14 17. ".H

14 21.
1. 6.*

3 *ti*7'



Nuclde Lne ctivty Rpo& Page a
Acquisition date : 21-APR-2009 09uMN,,

Nuclide
K-40

Energy
1460.81

Uncrrete Deca Corr



s!uimnavy of" Mttc:l~i.,e Ac•::t:i~vit:y
Sa~mp:,le. ID} g: E-.. .... 3.... .6",0Y

i':c:q t..:i :."b :. ::,' c a '-e !i I...f:l:'tl ; P a g e g. 3-1:• :;];i• ;.:.'

'Toital n~umbe'r of' l.i.nes•. :i.n sI:p.-:::ct.ru-i-
Nqumbe'r of: tun•i~dentifl:ieF.d linire5.

.i~uI.•: o'f" l~inem.s ten.vrL.,tative:l]y :id,:enrt.ifi"ed ,. b I..I 10 0 . 08'':

Nu~clid Typ :: .- I'I:e 2 n,.a.t...',a l

Nuclid :e -l- i, . 00. 2v .C i.; :,:
D;)e ca,'y Co;r'r

R C:. /624 ,::7.

D.c.a:, y Coi.r

........ Er-, r.o,

1:1 In

F .j1 2!

Total Activity o 2.624E-07

Ovand Total Activity u 2.624E-07

Flagsw "K" = Keyline not found
"E" = Manually edited

2...........C2E- W'-"

"N" = Manually accepted
"A:'" =:: ".u,::l~io•:: spl:ec"if:i~c-ab.-<~ , li.:itr~



Re iected Repart:
SnAple ID u EFT-880316W.')

H a I f -L i f
Nuclide Half-life Ratio,
1::' :1.8 1.09. 74M 473.05

% Abundances

Page U if'

Acquisition date o El-APR-RO09 09922NW,`,

Acivt ISim Rejected by
Deca-y

83.~;~ Bi
0.43'.... 14 . 3 6 . 0 -- o o n

% Abund

32.326: 9632.0

IRI.82 32.00 Not Found ---
539.49 29.00 Not Found

1118.69* 37.00 1.000E+35
Found =

DecayAbun.

609. 31.

:1. :. I
934.06

~1. 0.293
123.11c 5;

5.04jy3 --- t No F un

3. I -- No o n

15 1 1 .000E+3 I:: 1.8ii

5.9 -- Noti, Fou~n d .



Uni'dentified Energy Line-.ý.,
Sample ID n EFT-BS031609,

it Eherpy Area Bkgnd F1.411111

0 511.19 95 39 0.86
0 1119.R9 RI. 0 0.68

Flaw "T" = Tentatively associated

Pag a..

Acqisiio dat n 21AR20 I2 ,



3 ~ ~ ~ E i o Fermi~** ~ 3 3~3 ~ ' ' ::c3 $3;.~3':.~ :A':~kP ~3 *2 MDA:r *:':*t Ge er te 2 AP -200 0%5:0 '~*~ :*3 3 0.: : 37 ~

SampletF:::3 1D n 3 EFT-8SO316:3' 2:3 O:r`f:..$..F)s: !: ~

~~~~~A t v t Report3~33 33 . ~~*' .~33 . . 3 . 33333 *' ;* ;*'*33 333 : ~ ~ ' ' : :*C3 . 333 33 3~:

vi..B kg (: Energ- M CI:. 3 ' 3 I,•~J3

3$SU (k y M UM* '~::& ::' ~ ~ 3 3..3:.3.~ ~ 3.$3 ( $ ~.3:.~ $3.3 f ~. 3. , i.i:~i,:i.~C ~ *'

161 4. 7 7. 9.5E

3.3(3 ... $2$ 51 .00 Ha f-if too sho l

71 12 7 4~ n 5 3~ '

OR-5:1.~ 301. 32 .1..3E- -,
13 834.8.I3 8.9640E-09

LI- .. 1238. 2, f . 2. RI OBE-M

VH-I",;' :18 0 I9 Ha f L f to shortI 3

C 6 3 3 2. '4 9.63070
L 3459 Haf-Lif to showl

NI-6 (.'.1h~ 14 1 3 H l -if to s' 3 hoTA-,I

SE 7I.- 35 136. M.". 1.5085E-083.

AWN.".. 5359-310, Haf -L f to shortI" '~~.11.

DR-8 0.' 77 .4 Ha f-if too short II' III

D8-3~ 0.i 5I 9.I ' HafLf e Io short

BR:2 8.6: 88..5 HafLfu too~r= shortg:'.



MiMmum Detectable Activity Repopt (continued) pame 2

Sqmple W n EFT-SS031609 Acquisition date n 21-APR-2009 09MM':

BckgnI.:
E n e r p.-y-
(key)

I:' lit:'

.1 jt1'I

My- 1013

Ki I

SN- 1171
8 B - I'2
SIS",

Si B 2.'.

TEIR51.

T E I 1
TE 1271

* -1 ",*
T -1

TE1 29Ii
XE-1 91Y

*1-30

I Li3

I1*M'*i

TI E

BA-I Xi,
BA I31

I-13

III33

X E~ - j ý

XE 331
CS13

IT

(13

Li.

LI

36.

10.

I0I

LI.

L.

30.

33.

01,

15.

590.2
266.90i

702.63

765.~** T::2

235.6

75.h:.J

497. W-LI

88.
93 .4I-"

391

15SSdl

56.9

602 7:1
42.8

109 W:*I

417.90
57.60I

202 84

.6.4

1,9.7I

27. 09

52.8

toI EA 4

11611. X

126.4

Hal*I i. f(.. toot shoki

7. II I I 111 E-M

1.6326E-0

2. 568@E-0
1. f 99W .1

Half-Lfe-tJ KOM;

Half-Life to It It

Haf-if to short'

Half- i fe I Ito shotI

HalfLif toot shor ~lt
11 .I I I I t , II.

HafLf to IU, w I

Half-Life I to s o -!.

FlalfLifetoo hort

Half-L:,..ife too hor

I I ii I0

1.8502E-W '

5 .2565E.06

Ha f-if to short.:i ~

3.0095E LII05

Half-L.ife 
t

oo sho.ý

2. 0297EMi

I'' 3 .0 3E 0

Half-i fe. L too Ih t



Minimum Detectable Activity Report (continued) Page N

Sample ID t EFT-SBO3160,) Acquisition date g PI-APR-2009 0%22w&''ý

B 14C..

CE 1 :1.
LA 1. :1.

LA- I.
C E-4

CE10

P -14
ND 1',ý

HP 1:1.

T~ A t;41

BI -RI I'i
444 t 4

Bc:g1

0i~.

121,

2ii:7.

12.

01.

(i;,'.,j .

31,

24.1

2 ...

46.4

214

Energyi

(I . .. . )

81.5

1313.02

661.4,)I5

453'.492

25.3

1420.5

1596.49

190.2
145. 44

.3 .

I3 4 4.2';

MW)
WCUOU)

5.95E0

Hl-ife to short
04.3972E-09414'

HafLf to short *i

1.94''' I '.

H l -i f to showl-..14,4(
Half-ife oo shrl44

8.0541E-08

4.3157E408

4.6885E-06.4.

S., 583 E.iJ ,.

7. " 3 70E ',.

Hl-ife to shwt
Half-L if to Usho-,

Half-Lif tooshr

H l -i f to 41 1 -.-

1. i, 57 5 4j.',i

1 44 ' I 14

5 . 4,44',.!
1.0 57 -06I .

/



WR EF1 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: FT • 0 '] / { 0

Sample Location (Well Number): " d

1. Representative sample collected. Date/Time !//6 t• -' / d9/()

Sample collected by: --- / 'V 2 .-- ,- ..- 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:; Iý IAX4 / ate: A2O 4
Printed Name / Signahre

3.

Performed by: - Date: m-.M IFermi 2 Chemistry Prik.ted Name Si ture

4. Tritium analysis printout review d b Raiation Protection Supervision or
delegate.

Performed by: / tf Date:/ _2)
Fermi 2 Printed Name V Si ature
Radiation Protection Supervision/Delega e

Note: Return sample, analysis printout, and completed form to Fermi t'Radiologicdl
Engineer

-

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT8O91009
2. Date Sampled 09/10/2009
3. Time Sampled 09:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 09/21/2009
2. Time Sample Counted 14:00
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2763.5 cpm
Net Spike Count Rate (cpm) 2755.8 cpm
H3 Spike Activity (dpm on count date) 7189.1 dpm
Counter Efficiency, 0.3833 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)

Minirpum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + -(Smpl min.) 1.20E-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 9 -z.

DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: •F"•O • /6 62

Sample Location (Well Number): • Old

1. Representative sample collected.

Sample collected by:, - -
Printed Name

Date/Time £//Id/ d /

2%"• ,•- g. 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:
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:
Fermi 2 RP Printed Name

/ LZ A/D t e: /Tt



WR EF1 04-052
Page.of_

Attachment 1, Page 2

Sample number: ,(-9-t5 /5"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: I/ 2/ / q.L Y7" ii Date: iy t, 2 •
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:Z/:z2 1-,

Fermi 2 Printed Name Signature/- 7--
Radiation Protection Supervision/Delegate

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

Remarks
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1 : H i :l :: l .:,• !L . .. ."• • .: . .. .i .. x . . , . .• . :• . . ........................................ .......................... ...................................................... I..................... .............................................................

Sampl I:D:; Nu1be' EFT8091009

l i l .. ..... .. ... ... .! : ) 'f .... ...... ..... ... ....



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

Sampl ID Iubr EFT8091009~~
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RejectedII'..~ Report Pape u
Acquisition date u 13-OCT-2009 IMISH28

Nuclide Half-life Ratio Energy %Abund
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6IFf- (0911 ?) dO

Sample Location (Well Number): 0

1. Representative sample collected. Date/Time b?// 6 / ' 9'

Sample collected by: ! 7qa•a. re-) / Date: 6' /9 8
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: -. / _ ,- Date: i4L/' /
Printed Name / Signature,

3. Sample counted in accordance with 7 .0 .or 79 "Operation of the Packard
TRICARB 1000 or 2 1-TR".

Performed by: T,- M Date: -ZS-'•
Fermi 2 Chemistry Print-d Name gn ture

4. Tritium analysis printout revi wed y adi tion Prote tion Supervision or
delegate.

Performed by: ( K Date:
Fermi 2 Printed Name ature
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 EF1-6110-8S (OLD)
2 Date Sampled 06/01/2010
3. Time Sampled 13:45
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2. Time Sample Counted 14:50
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) 7.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.2 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirmqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.11 E-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 7,-5'- (o

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: 17/ [ -O - 5cL-.

Sample Ltocation (Well Number): 6A-J 0i4k

1. Representative sample collected.

Sample collected by: • R•Oth 1' 4) i l
Printed Name

Date/Time (0///) / /375•

SgarDate: e11J,
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

"/ •_Date:,

Signature.

Note: Sampl e 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 #

Performedi b: R Prtged Naei C"ga !' ail "
Fermi 2 RP 'Printed Name/ Signature V



WR EFM 04-052
Page..__of__?

Attachment 1, Page 2

Sample'number: / 0-" //O - 30 ,•/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. yr'L- s; k j6 IT' / .n•l4Z o- Date: qL7 /70
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. ' I - ..

Performed by: ko157d" cgev/e I•41$ , Date:
Fermi 2 Printed Name ,/ Signature
Radiationr Protection Supervision/Delegate

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

Remarks

-, r
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Nuclide Line Activity Report

Sample ID n M-6110-88 OLD

Nuclide, Typen na.tura).

Page N 2
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Summary of Nuclide Activity
Sample ID m EFI-6110-86 OL'O
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: /'Pj- r/9, s /& ?.• A).Q .0,W

Sample Location (Well Number): ' • A , -t

1. Representative sample collected. Date/Time //I//]- / V /Z "

Sample collected by: (,,O 07 / I Date:L/ jLL
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: V,4 / Q Date:,
Printed Name / Signature

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

Performedby:-W./('. ;,/c4%¢- , Date: I(-iz-r(O
Fermi 2 Chemistry lgrinted Name Signature

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

Performed by: z/A(t(( 011" Date: __-___
Fermi 2 Printed Namev6 SignaUOt
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-102510 85R NEW
2 Date Sampled 11/11/2010
3 Time Sampled 13:45
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) 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)

Minirrqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.17E-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 (-/z.-y O

Reviewed B Date / //o
6-'ý

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: EF7- /th75,10 Vs, ,,E4

SampleLocatidn (WellNumber): , se /Ut. ,

1.. Representative sample collected. Date/Time /0/2-5"/ / /3! ! 9

Sample collected by: 4"-4,•os , / 2"'----' - Date: ,/- / 6-/0
Printed Name / Signature

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

2. Sample container sectled adequately to resist tampering.
Note: Use new sampie containers only

Sample sealed by: GPk4.[f"ll / Date:.//-- /
Printed Name / Signatule'

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 S g'nA6re_
Date:. ,,03. /0
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Sample number: Q/-Z'T " O,5 giL" ..

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: L5' A,
Fermi 2 RP Printed Name 'Sidaiure

• 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 * Signature
Radiation Protection Supervisiorn/Delegate

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

Remarks
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FERMI I ROUND MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 5Frd-O / "VJ' e u

Sample Location (Well Number): ' d, Q LL,

1. Representative sample collected. Date/Time .- zo- ,, / 5' .o

Sample collected by: '7/;4Wi,.5 d/< / ,' ---• -c - Date: C.z2?.//
Printed Name / Signature

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: J.. C ) TW- / . , Date: ,--2a)-//'
Printed Name / S atureE/

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: A,'/ Date:___________
Fermi 2 Chemistry Printedame . Signature4`

4. Tritium analysis printout reviewed byRadiatiotiqn Supervisio or
delegate..

Performed by. ~ ,/i~ Date:
Fermi 2 Printed NamO Sionature
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-62011-8NEW
2 Date Sampled 06120/2011
3 Time Sampled 08:20
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
CounterlEfficiency 0.3561 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.7 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirinqm Detectable Activity (uCi/mi) = 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 _____"__"_/

Reviewed Date 4 29- IV u

Form 76.000.39 Aft 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 67 FT-4 {,-1i. ti

Sample Location (Well Number): fSJJ-Q &/

1. Representative sample collected. DatelTime i .. l- , / 2,' l C

Sample collected by: '--,., , / Z --.-.-- Date: Z - 2- /
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: GsA / -- , Date: -,) ,1
Printed Name / Signattre

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: d,7 -'+74b / Date: ,-.2"/

Fermi 2 RP Printed Name Signature
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Samplenumber: 6-/27- o/<'7Je•''

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

Performed by: /05/V¢-t4-17
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 diation Protection Supervision or
delegate.

Performed by: 74- / Date: '4)
Fermi 2 Printed Name Signare
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.
Sample ID g EFT-62011-8NEW

Nuclide TypeN natural

Page

Nuclide
K-40

Enevgy
1460.81

Area lH •
%A.n %Eff2' uic:tc:c uci/c:c

:1. 9 i".



Summary'of Nuclide Activity

Sample ID N EFT-62011-8NEW

Total number of lines in spectrum

Number of unidentified lines
Number of lines tentatively identified

Page H~

a/
10. 0 1

Nuclide Type H natural

Ncide Hlife:

K-40 ~~1.00+5

Uncorrected,
Decay uci/cc
1.00 2.791E-07

2 .79 E-: ,

De a o r I. i. aj a

I-SigmaI Eror %Ero

ToL/ta AL:ctivity u 2.791E-07~ I

FlagsH "K" = Keyline not found
"E" - Manually edited

"M" = Manually accepted
"A" = Nuelide specific abn. limit
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Rejected Report (continued)

Sample ID u EFT-62011-8NEW

Page U
Acquisition date u 22-JUN-2011 17WHO].

Nuclide Half-life
BI-214 19.90M

Ha I f -L i f
Ratio

174.40
Enrg %Abundi

60.1 46.3

768.36t 5.0

93.0 3.21

11 0 R 15.10I i li

1281 5.941

Activity I-Siigma

MU %Error Rejcte byj t

*I*.IIOE+3 15.27ilecay

-- NotI Found LI l

PB-14 G-.. SiO
I~~~ E9 0 i73

2'41.98

295.21

4.67

7.49

-- No Found ---: ';:' i. I .:t

7- NotrL Found.l~i

4. 4 E 3 39.t: 7",:t.t lt

X~ Abu.



Undntfe Energ Lin.i-i Pape N
Acquisition date g R2-JUN-2011 17NMOI

d FWHM Channel Left Pw Cts/Sec %Eo-(--

0
0
0
0
0
0

P96. 35

35.39 J

510. 99

1609.-'

16.03+

:108
:17
:106

101
79
42
43
38
0

:1.7
:1.2

:1.9

13. 8

592.26

704.3

128 1 1.7 -0.5 .

58 12 1.8E02'3.8

69 12 3.99E-02 15 I ¶.9

10 I 19 6.4EI 0 1.

1. 44+0 1'{*

5. 81E+00 'fi

5. 38I 0 T.I~i

Flaw "T" - Tentatively associated '
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number - 10,d/ I i- , ,,e

Sample Location (Well Number): 6T7-- - 9 Ar ,o -

1. Representative sample collected. Date/Time /(72i411 /L4,r&L•

Sample collected by: /'%'47,,J /l 11bw I :-- --I Date: do/2,/it
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: , /4 4owo / 2 - --- -- Date: /,o/z3-// 1
Printed Name / Signature

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

4.

Performed by: Date: c/-/- q
Fermi 2 Chemistry Printe Name S gature

4. Tritium analysis printout re ie ed y adiation Protection Supervision or
delegate.

Performed by: ,_c_ . Date://')
Fermi 2 Printed Name Signature/
Radiation Protection Supervision/Delegate

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

______________

/

/
/

/
/

/
//

/

I

'IRemarks

/

/
/

I



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-8NEW
2. Date Sampled 10/24/2011
3. Time Sampled 14:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10130/2011
2. Time Sample Counted 13:20
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)

Minirqnqim 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 ti-I-l(

Date NOV 0 12011

Form 76.000.39 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

il-,.:,¢ Sample number: F'T-- o aq,-g.- io:'

Sample Location (Well Number): 6PT- R Ai eJ

1. Representative sample collected. Date/Time ioez4ui / ' i.o

Sample collected by: 7-4o1, /. - ` - "- Date: /0/24/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: _"/-/-k,?s , Lu / / - Date: I/-iZ5/j
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: /i- k.o/
Fermi 2 RP Printed Name

RP S .... r,:



WR EF1 04-052
Page of_

Attachment 1, Page 2

Sample number: C /' - qj /-L ,"'J

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: •9/ " /W t Date: ]
Fermi 2 RP P•rinted Name Signalure

,q, di

* 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 reviewe ,vRadia n Protection Supervision or
delegate.

Performed by: ( /" Date: //'/
Fermi 2 Printed Name Signatur
Radiation Protection Supervisi'on/Delegate

Not& Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer



XXJ -M A.W V1

i 1

i~ V, S)H,1-D OR1

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

c)........... I ........... ....... ...........



Acquisition date s 2-NOV,-2011 10•81
Sample ..JD a EFT-102411-.SNEW

Fermi 2 Ra-diation Protec, tion Gamma Spectroscopy Report

Sample Nb .-umberN, EFT...iOUI.N.-NEW
Sample collection start dates 24:-24 ;1 50:060.

Sample collection end date u 24....CT.-201i1 14250W.00,

Type of sample B I L Mar i. Liquid
Sample quant..c'l: i.ty u 1.0000550E+03 cc
Sample geommetry Nc M2L1 Opei:rator: CLP

,.•,.** *.•.,,-,:.-,.* * **:e•:.*.•,.x, Acquisition Par'ameter.s-
Detector number ,g, DET 4 - Acquire date

Preset live time N 0 00c45Hc0.00 Elaps.--:ed live
El--apsed eal time g 0 00c',45c00,.62 Percent dead

time N 0 00) N45400,,00
time.N 0. 0 3 Y,*

c`c.c:;.....'.*c*cc-cr..c.r.c'..-cr.c'rcc.c:`.:•.:'c-ccrcrcccc-cc c 1ic 'cxC:..: ..'.c':' cc.`. .:•.• albaion -caracmete-,c r cc r ".cs c cc-r c-r-cc .c.:`..`..-.cc-c..:•`.•.'r*.cccc'r-cc.. c:c-c.`. cc ..:..:`c .cc :'--
Detector number N l)ET 4 Yearly cal date 1 14-JUi-2011 14050:56.41.
Kev/c1>annei ac 5,,00053E-01 Zero offsets" -..5,.47Hc70-0:1
Daily cal, da-te a, 2-iHOY-2011 08,:40:06.40

Start channel a :1.00
Height sensitivity a 5.00G00
Max.imum number of iterations to

Search Parameters ,.. .:.'. .-. ,.* .. * .,.* ...,.,..,..,,
End channel c 4096
Shape sensitivity u :1.0.,0000

resolve multiplets ac, 5

** **:e.:,:.:•.** **x.** * Hu.,:lide identification Paramete::.rs ..•*x...*:..,•.,.* *...,..,.:•
Energy tolerance s 1.75000 Half-life ratio s 10.00000
Abundance,:" limit % 75.00000 Library : daccmaster.nlb
Efficiency file a: F4 m211 Efficie.:ncies at % Peak energy

Pk It Energy Area Bkgnd FWHN Channel Left Pw Cts/Sec %Err Fi t-

:1
2c 0i R39,, :1.7

511.21
1461.39

24
175

66

44
66

5

0,.72 479,.38
3.30 1023.41
2.58 2.923.66

476

2.913

7 9.07E-03 49.6
24 6.48E-02 14.4

21 2.44E-02 15.1



Sample Title a EFT-102411-8NEW
Decay jime = & 2208M.1.3

Page n I
Acquisition Time = 2-NOORM!

It Energy~ ATea Bkgnd FVHM Channel Left Pw %Err

2917
5911. R

.9:
175 ,6 . C*0U 1 02 .'41

5 : 2.8 92.6

/7

toll'.I .24 :1.4 4
1 1 .1

Fit VWucidwJ•

(1.1

4)vf,)<<,



Nuclide Line Activity Report
Sample ID s EFT-102411-SNEW Ac1rq u I a isitin date ~i'I~2 2:1 I. IR M O

Muclide Typet natural

3.l ..:;.. :i. c ,i •Nucl..4ide Energyi Ara %bn %f
Uncor~:~:re'~cted:

udci. cc
2.62E-0

Dea Cr :1. M"



'Summary of Nuclide Activity
Sample.0 z EFT-10201-SNEW

Total number of lines in spectrui-i-i

Humbey of unidentified

Number of lines tentatiYely identified

Acquisiti;on dat :L B-NOV-201?1 10:18 148

Nuclide Type t natural

Nucc:I lcid HII i.e

:1.0 2.626E-07

'i. i 2.26 -0

Decayv Crcrc
uU./ c~c

Decay Corp I-Sgm
Wro Fl) 1:0

:15.017

Tot~al A:c~t~i

Grand Total Activity a 2.626E-07

Flagsg "K" Keyline not Found

"E" Manually edited

"N" = Manually accepted
"A" = Nuclide specific On. limit



Re jec:.te:::d Report
Sam ple& ,iD EFT- 102i.4 1, SNEW

Page .

Ac;:quisition 
date i, 2-NOV-.PIO.U: I..W:8:-48

Nucl id:e Hl..a f-l if'e

F -18•? 109.7-4M

Hialf1 t-Li: f

Rat io
11 ?.47

A;•bundan .!,•c es

Energy .bund
511 , •.00.93.46

Found ... 100.,00

BA-'.131
11.80.:D 0.76 '78E. 76

133. 61

P49,. 43
3?;73. 2: 4

404.04
48 °..: )

486.51
496.,31
57P. 67

W.•; 85

%-;' A;bun'da'nces 
Foun]d

H fl. 2.0.9 7i"=. 4.81

87.?.30

IM1

238,,63.:.;

300.09

% Aiibie F =

* b"dne Fou4d =~:

0., 73
0.,64

P9., 00
,'.. 16

0.,,70.
i, 40

24.82

i .,31
0.32
2.07

46.•,80
0.16

1.,,36

1, 13f

:111

1. 9(1

10.70

18.80
8.00
0.60

44.,60
3.41

52.28"

Activity I sigma

M UiM::.:: %Er'or
4,,534.E+27 14.,42

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

........ Hot F::ou.n"d .....

....... No:t Found ......

---.... N..ot: Found ......

.! ;. :, - ::.. '-.. ... . .. .

2 •.854-0l. •:7 49.6/).:2.

Sl't; Found .
........ Not Found:l ......

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

........ N~ot Found ......

---.... Not: Found......

---.... Not Found .....

---.... Hot FouYd ......

........ Hot Fou..nd ...... ..
Not Found.....

.......Not Fou.wnd......

........ Not.! Found ......

Re jec::te:.d by
D ee wy

IbY.,,

P B.-21.2
10. 64

---.... Not: Foun"d ....... Decay
..

'--- i:: N Ot Found ..

---.... N~ot: F:ou nd ......
... 

Not Found ..

i.,, KThAI9.02 49..62

---.. .Hot Found ... ........
(Abn. L~imit; =: 44. 6U%:)
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De,,troit U K = Fe mi. 2 DA Report , ,.iI-It ::,,: 2-NQV-20(i .. ,..

In i Dt :ctable Activity RI po"t

( ..r d• (,i 7:" . I. 5.8837E 0

!IU.L. I .d ., ? ti (I.:OV; (~ I., I . LI/:( )

F - 18l~ 0,, 511:.,,00 Hal f.-Life: too: shor',t
l'.I?•-.}2•52 1. .0, 10. '4 54 6.9225E[-...09.J~

i~iG-.-27 (i. 1 :14.4,,4 Half".-Li..fe toco sh.qor"t

I ~ ~ FL 1624 Half .- Li.fe t.oo shortJ~*~

AR..-.4 0. 1.2:9'3.64 Ha',.l" f-i too short:
SC-..46 1.3, 889.,2.5 6.742?9E...09

C-51 36. 30. 8 6.i:.054E--08
1M1-54 26." , 834.,,83 8.17?66Ei:".09:
C0.+5 6:. 10.0 1.238025 1.,0 766(,E-.06

LIN-56 I 0.. 1806 Haf-i.fe too sThortFI:ll....5i::, 'L I 1** .I f? tc": z .
.. .. -. I:. ' .") {: "2. .. ':2,] l ''..i':•? ; )" .•"o • t

N T2 "56 Wi1 158.,,38 :1.,432100 E"••8

0""5", 147. (F . 7: 5.6 "14E 09
CO" P 5 41 !i;2 810. "7..6 "7, .97:Q36E - I"09
IE::'I .-...5 : 14. 10,,99.2&:9, 2.;. :1.,,4670E-..08
GO:0- 60• W.. . 1,9., ..,,'3,.2...,,,9. 9.t. :1.1.38E..,09

U ... . I- 1 -....i. 013 5:-fe too shortl.

0. 1.-4184 Half-I.fe too sho:rt
ZII..-65:[ 1. ,.1. 1.15. 5 2 ,,1.3:1.8:1E12-0.i8

,0. 438.63 HaIf.-1. iI...f:. t: .oo el"hcrt
lii:- *.- 38. 13i 0 00 i • 9. 367:4E...oI. .."9

I. •-• .... 17. 7, 776.49 " :;:" " "I' ,•.::.5, -.04.8.....L U?

'-.83 . I , I0..52.I. f-.i te too short
. I. 881. 50 Half. l-Li. e too s rt

DfR....5 0;.') 80 ,4:1. H.-a.lf...Li~fe.- too short:.

.R. 5M, :1 :1. El. *1. 'i fe to.:oo short'
SR B.'...8 65:.5, 5:13.93""9 9.,779"7E-..09
RPB-.,6 9. 107~r6,.63 9, .3:1.400.-.:.f/

K. R -..... I..0 5 Ha lf.-:i. ,:,too ..shori t
R:.:-.871M 0. 388,".40.: Hal.f--L..i~fe.. too short:

i:B. W....8 0. 1.382...,,39 Hal f-..L..i.fe:: t1.oo s.+ho'rt.

Y ......ý*1 7. 183 .01 7.52.0010:: t..
I--K.-89 ,. 22 f-.ife too slhocrt:.

8 .1 3 ..... Half-L'd i fe.I.:i •- t:oo short
I'KRi-90(. 0. 1118.6:~i.(9 IH-alfl"-..:i.f,'t~oo shortYl:
R:,B..-90 0;.", 83.1.,,69 Half-i"..L: f"ei: too .s.:hort.
F;D3--9-0-11 10. SR4i..4 F3 Hal f-..L.i fe: too shor-t
Y...90YI 0. ;208.:,5:1 H..alf.-.L:ife too sh•;iort
SFR-.9:. .° .1.0•24..30~ IH.alf-L".I.:i.fe.:: too s..!hort
Y...91 :1.5. 12 i-04:.,90, 2:.:,957.1~E-06,.?
Y...9:.M 0. 555.60:i•:: Ha~ lf..-t..ife 'it.'. to,:: sholl:)rt

S1:;:...9.& •,:1.38-3.;o9-+ Half.-•L.•...ife ":. "t.oo s.h.l"opt.l..
Y---9,2:: 0.- 93i:',4.46 H.a'. lf.-.I..if e too sh'ort..



i .nim.u : c:. t l:. :. A:: ivi.t: y Re por (c.ontinued) rPg'.::i. :. .A) : .::3 . :. '

Sample T :i. d t_.", : ,..IMN ( A..u.itio ) (: 2 N :i. /1 c: )

3 R.-.S 7'. [. 'o '.g3, : I..I f"..I... :i. fe.t., l.c : " t~:,T 't;
-"3 26i,.9 Half-L.ie too s*.o

1,1(:- ..4 203, "70P.?o63 6,•.037"?E)-09'

113 "5 1.. 765.79 7.1 3E. -0
HN'"-9 1 ",.!I•"t53. 2:35,+.69-: 1. ,,3, ,15.E1: -.(*a

" -0 1;. 756.• 1..138E-08

tqi'::''9". 743(:.5 .36, 'i: IHa'.l.f""L..ife tl-: :oo short;

,?C-9"" 1,Y 0•, "?40.:3,.0i H.alf-"Li.fIe itoo:. -sh'o'rt3WOW, 0. 30.1 Halt f-L..ife tooc shrt:
3 .. I. " 4 . 08. 8 .81. 7,2 .09

IC ..- 'I3 313.,, : i.4 3'' 't,." .'.-l. .f .. i.:i. ' 1:{: tc:,c:, :•h.h r'
"fC...:I.1I 3B ,, ".-',••.• 3 i. H I-h't '.. I...i r ::e '1.;oo '::n.t;

...•l i ; ,4 "' 'i,, f.:3( ... . ':. I. ,::."-:

TrC:-.:.[104 0.~l 35,:.? 99 .Hal].f-L...if e too shorct;

I 1- 1`5 38. 31.90 '1:.570 -i6:. ,
F.i.. ...i .3... C ..: (. ('., 3: 133 ; If . i : ,:. ...'t hC.

C 3-" I 'L•' : ::':' :' ;. I 3 3333"

II," :1 :f.~ 3 33 :., i;).., ' : ,, (.i'•(li: ""~ I"i '
'i~.I--• 1 . ;"". I ,,1t 58 ,,3• i,9 43tI'::I:. E'. i - t

'"'" • ' 1" " I "II? , '', ':..: •'

3,.b ".l ;::. :' ,,: ... I'" ,. r'i ,, •.:u . / .. .
LI [""1 H ,I 1 :" • "" : Tht"

-' 3 B ":. LI: •. E 3i);..., :. ? :.:.' q I : "..1:
33:- 1 3 :E. :i:31 4;..:' .,•) t41.3& ,, " t'::.": C:-

tE ".1.'"33.. " 3731, t ,t ,,' •31 R ,4 i[,!. i

1(3 28. 88.03 I.1.E-.: 3'

t:'.1 . ,': 'z t': "3 3,3 1 ,,.t ( :~ .. ... f .I.. I:.~ ... i rrI

111.. . ............ . . . .4790E0

9 """I I ' 3". 39.., - "9: "0 0

S B . .132 23,, 33 '." .. 27E-

T1 251. I 3 :!.. 1090 2.4'20E-06
,::1 ) 26. 57.60 3C,1., 3 1; & 5:-...':3t:r,

1- 3: 12 .1., 4 '5 0 Hal ,-L] '.i e "t oo shor.t:

3 3 " "7 .... 3t3 3.: ,, 71':3}7 1::*"-2'8

X ' .. .. :.M;:....,,63 ,, f:':)34 . ":'., . ,..:1;>: "rv': ,3

X 1 2 4" .31? 'L'. :1.96... 2.320.7.
131 . 53.' 09 Half-Li e t.l. .. o.....:i ..e b o sh:,or;

:l3 ... :1 (2, .5 , .:3v.:: .... ,.,4:3. •: :3. .. F : I ... • i:i. c F.m .... i:~..'h:

BA.- 31 C.. 1. .80.: 3 .97:58E-08
'3. 27. ,, 4 81. 34i97E-... c08

TE-13-. :1.3 13..49.E: :78 I-H..al.f-LI.ife-:: too::! shor,'t:
TE13.. 1.3M 22!. 773.67. 2.594E ..

1.3 . ::6 .,:.....9 Hal.I:!!f-..I..ifle too s.:lchor

B1333. 302.8I4 3.0732E70

]:...11. 3. (-J.. . 87.,.. Hal•.i.•] f-..L.:i.f'e "t:oo "sh'ort,
TE:-.:l.; 1 -.] 912.: 58•'' I.'l~ f..-L~ife too,:: -shor~t

:i " 1.3-1,•; (Ow 88 :.(!4 :1 'h.:.0 Ha f".-.I..i.fe tboo shW"ortl:

XE-13 . ...249.7. 9 Hl'. f- Li f"....J e tooc,:: sh.o•::r~t
..... 13:.-..,5,., I. 52 .5 Half-Life... short



Minimum Detectable Activity Report (continued) Pape U L 3
Sample:. ID N EFT-10;:2411-8NEIW- Acquisition d-ate a' N,•NOV-20 10 318N48

Bckgnd
Sulm.

Energv
(keV)

(uCiicc)
Nuclide

4S 1 44'.CS-136

CS-137a*

CS-138,XE -I *I .'

BA-i394
CE-139,'
C S -139
B A -14.
LA-14C.
BA-141.
CE- 141
LA,-14:1.
DA-.142

CE"-143

PR-j44
ND"-*141

EU"-152
EU-:I54
EU.--t55
EUI. 6

WWI.
HF..-I:i.8 t

TA-1:I82
B - :I.-

TL'-208
PB.'-.212

B-2.1.4

RA'-.224,

RAC-,226

T.I 228

PA-234
TH-2.'3'4
U-2!35

AM'..24:1

21.

40.

I.:?.3.

0.,

28.
10.
0.

4'.

0.

2.'.

41.

0.
29.,

24.

34.

I0.

47.6

20.
29.

20.
13.

41.

45.22.
10.
0.3,
0.41,,

0.

2A.
47.

34.

0,,

381.
,i ::).

38..
52.
51.

0i8.50

1435.86
2-58.3

1420.50
165.85

1283.23.,"" : :
537.32

1596.49
190.2,""2
145.44

-1I354.52

255. 1.2

2,:93.,26
133.54

:1.489.:1.5
9:1..t(10

5506(i,,27':
344.27

1004.76

105.31.
646.29

.482.03

685.8:i
155.03
158.38
279.1.9
569.67
583.14-
238,.63
609.3:1
351.92
240i. 98
:1.86.2:i
338.32.

84..37
131.20

63.2•i9
:14,',3.76
:1.06.:1.3
59.54

.1i547E-08
Hal~f-Life too short

7.2.597E-09
Half-Life too short

Half-Life too IWOt
Half-Life too short
Half-Life too short

. ''.470i- 09
Half-Life too short

3. 9359E-08
3,• 2899-007;

Half-Life too short;

I 5345E-08
Half-Life too short
Half-..Life too short
Half-Life too short-

1. 2134E-06
5. 5213E-08

Half-Life too short

4.8051E-N,3
7. 0316E-09
2. 0622:E-083

4.1017;E-08
3,.6399E-08
1.2.03iE0-0}'
8. 2178E-09,'.
2. 6015E408

8.8083iE-..06
Hali-Life too short

1.,00271:E-..07
8.496510-09
5,7053E-09)

Half-Life t~oo short
Ha•lf-L~ife too short
Half-Life too short:
Half-L~i.fe too short

7.655, 00-7

1I. 6363E.:-07

4.821.5E-08
9. 5648E-07

Half-Life too short

1t.,0378E-06
5. 64820-08
4. 7363E-0'19
1. 4546E-0"..'



EFT-8S

2010



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: EFl-8/S Proiect: ROIT001 16
Sample ID: 245517015 Client ID: ROITOOI
Matrix: Ground Water
Collect Date: 04-JAN-10 10:30
Receive Date: 25-JAN-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 1.55 +/-2.53 4.38 5:00 pCi/L DXF3 02/11/10 1932 945896 1
Beta 15.5 +/-3.27 3.45 5.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

I EPA 900.0

Page 44 of 58



Com pany:
Address

Conrtact:
Project:

Client Sample I.D:
Sample ID:
Matrix:
CollIct Date:
Receive Date:

Collector:

l, -Lkl,,¢•l .JF "•J-" I lt,.jl•r ---i, L.I•L~,

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

Certificate of Analysis

Detroit Edison - Fermi 1I
PO Box 44440

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

EFT-102510-8SR NEW:
268144012

Report Date: December 30, 2010

Project: ROITOO116
Client ID: ROITOO0

Water
25-OCT-10 13:50
06-DEC-10

Client

Parameter Qualifier

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

Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

3.96 +/-2.69
9.77 +/-3.43

3.46
4.88

5.00 pCi/L
5.00 pCi/L

VXC2 12/27/10 1939 1059089 I

The following Analytical Methods were performed

Method Description

EPA 900.0/SW846 9310

Analyst Comments

Page 24 of 31



EFT-9S

2006



WR EF 104-052
Page I of )

Attachment 2, Page

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: CFT-9_5 •67t,

Sample Location'(Well Number): E rT-9 ,5

1. Representative sample collected. Date/Time 6 G/67/6€, / ci?- Z

Sample collected by: woA. 3 L, / ,:kL._ .,. Date:. &Z( - [o(.
ted Name. Oiqature 0Z,/oI -

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 L , F, i: /I C ,4. A Date: C/oL/oeL
Printed Name / Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by: S-,;ate: • ,5K'
Fermi 2 Chemistry Printed N e Signature

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

Performed by: \, i]ftc"• V / . Date: C7

Fermi 2 Printed Name'.- Signature
Radiation Protection Supervision/Delegate

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

Remarks (•tit/ A VA (9•7k( NAY/ fi04 4 ,



1"le- Lý, F / 4) 1/,- 4 5ýý

pj_ d ,-C- d
Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-9S060706
2. Date Sampled 06/07/2006
3. Time Sampled 08:42
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 02/02/2007
2. Time Sample Counted 10:00
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3388.1 cpm
Net Spike Count Rate (cpm) 3380.7 cpm
H3 Spike Activity (dpm on count date) 8340.7 dpm
Counter Efficiency 0.4053 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) .6.1 cpm
SampleCount 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 DetectableActivity

•(Bkg cpm) (Bkg cpm)

Minirpqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 dpm/uCi x Sample Volume

Technician *. Date ~~'

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



WR EF1 04-052
Page I ofZ

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: C PT- I•5 C6-7 O

Sample Location (Well Number): CCfT- 91S

1. Representative sample collected. Date/Time W67/06 / ~L(Z

Sample collected by: -- , !,b,
Printed Name

L zi Da~te: G6 d71 aC.

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--kr's.k- •,- 1;,,,,/. L .-/ > Date: 0O • 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

red by: LAJ, i
RP Printed Name

.Detector# #

Signatur/( Date:_ __Perfore
Fermi :



. .WREF1 04-052
Page _of-Z

Attachment 1, Page 2

Sample number: C FT-." 9 0-C7 0 G

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

Performed by: Ck Iý'S 14-1J -
Fermi2 RP Printed Name .Signature.

.Date: 7.-.Z-c' "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.

Gamma spectrometry evaluation reviewed by Ra Protection Supervision or
delegate.

Performed by:._ . I.. Date:, 17
Fermi 2 Printed Name -ign e
Radiation Protection SunervisionrDelegate '

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

Remarks



HlIGHi~l EFFICI:: l(;;ENC.Y;"l ]DETECID';:I;ITO
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Sample Title 2 EF! EFT-9SO6070(,,',..

Decay Time 390 02H55HO3.76
I

Pont-NID Peak Search Repowt,..,

Page a I
Acquisition Time - 2-jUL-2007

Area'+...,,':, B.,:.•!, kgnd: F:'WI"M Channe Le.•+•D:::,i. !..: f"' I:w,%EP.,'Tl•.' Fii. " .:i.id e

31 .9:I. 1.,,,, •i:.!;

•.51 2. 29I,,"•i.

55. 74. i::,: 312

17 "?
:I. R>

,3: :
.3-

35•,
35.:

:1.0
2.34

2il.33' •:

2ii. .. 18/.

0,~i.8, I.,7

1I ,'.'55•".

7.0'4,, L2.
I. ' I.

:1, L ". .: 'i• '1. ,:'
:1..:!::1. 4•:,, ,"!:

: I. •! I.'

394'?:l

22

.3::',

:1.,!.

I,.

39. 4,

41..3
3 .'.•'• ,•

0
0

S: R'.. -+' :

K "R' :• -" ':! ,

K"+ .... "-.4



Nlucl]idie Linre A•c~tiv~it:y Repowt.' P::ag!e a:
Acq•:,:Iu i.s~i i.t: ion d::v .at~e n, 2j'...UL.--2.007? :.:t ' .1; (:X

K-40 'i 4 •... . ... I
I ,:..::'. F:.)i, i,?.,. •i, F.5 :.i>•8 iI l,9 t.1 " "

Decay, Cop
uC:i. .CC

2.9 !:45-0Li>.(•.7

1-Bi q&k

Nuclide Typen fission

uc. :i. ie I':IF ::.'."
%A:' Ilff uCi. :C
0.,,4.H ,,..4E.. " I.l - .

Decay Coo,

3.•,+194E-068,:
41. 32.

l :id. e Energy
11'ý*-.13.99

I::4:'*1•:.o ++ • ::: :2E .. :

f:':r•".~~~1 ,:P:. Y,:' :," .,"E+""':i :i i :C
.. :.;i:2 "::i:,, ;:'7 x 4, ••s,.:,E.. Un. corr.•,•:i;i•:.ected( u C:i./C:C

8,,•i:.,361E-0..7

:1. Si. tIt
I.

II. ~

Fl'agl "*-i. = 4y :i e



Surmma:ry of: i Nu c l, id .le A:c.t i v it!y
Sa-,mpl~e: ID} a, EF°I EFT,,.-9Si~C8O '.G0 G

Totl-o nuv~~mbe:.r. of" line".s in sp•,,i• :ec:E•trum

i'l I)::: r ol'' u n:i.d.'lenti::Lf: i.ed:l 1in
C,..

P g a

.8,. 10I . 0i ( 0J, (i.

Nucl ". id :1e Tf"; e I K:: na; I;.tur al]

Nucl ;: id i :1e I.. l1 i.fe ,:D., )e cay<:, u:: i./1::1::

K-4 ""OE 5 '. 0 .9 5- 07l : :...i:I'.

...... Acivt U 2....5E"07

uCi /C i

2:,. 945E -0-;-... ....

I-.'"Sim EL! ,tlirro'r %E~crror)l Fl .ag!:1s
0, :ii.500E7!!..-0i7 :I6.99 ,'!)!

Nuclide Type H fission gwii.

f'.Iuc id
K- 85'" €'

10I. i.
:1. 2i. ,, "'f::':

Uno rre:' t:e

Decay7 ,!.'., U)!: 0 i:.- / C,

D~ec~ay Cor'r
I.,;:i /C

3.19.E-06

.--Sig" Err.o %E:ror Flags

1.,,320E?:l!:..-06 4,1. 32:t ,:•;:

To,::tal", A!r:c ti Lvi:.t~y N 2.98 ,'7)f7,1 E...06l

H'ut.,:c I i. e Type a::: "f:"I act i .::•,:. - i. v.at. io ,:)'

iNu.,. i
I.co1, .cted
H l.:i., Deca..y. .. uc:.4,,., '1 , i::.'? 1 i: -.(:. f:

Dc(y Cr'r

S. r3GI./CC7

Dec.,::ay' Co,::rr 1i..-.S i•; q'li..
:I-"S:!igma; Er'iro:•r• %Error F:"i:'lags.~

:3 ,z<:.45 E 0 F:"4 :" -:: 1.32 :.,'. ...

Graif,... nd" Tot:a"•l. Act""l::i~vi~tyv n .28 : E"'O: '

I:'l..:'qis "K-'" =:. I.'.:y'l. in,:' not'l f'ou'n,::
"E -:: M.r"UanuallI.y e,:d ited

"M"' ... Manual; 1ly' accept.,:.f ed"A"t1 = Nu.cl.:ide spec.::'' . . :imi



Hal.:•1f-Li.., '"
Nucld Haf-if Rati
F:: 8 W OW.,>; I.00, 7 5. ..1 t "9.a.::S

% Abundances

A ,:::.(:I,.~P a g a{ i. {.. i ::' t.', l : : 2 .. J t .. I•:.'! {1 : .. :I; ;

Ener.:,¢gy %Abt:tu"nd
...... 1 00': 1"9.3. 46

Fo',::und:: ... :l00.0(.-*)0

7 7'D.

:1.23'8. 25

2034.91p r.iii :• :'. 1

,26 ,:I. 05

9iz6.73

1 2 1.2
136.00*.,(
19,".• ,60
264.,6!5
355.t7'. 5 5.

1. 30
657.,,0.3

5 '." 31

740 ., " .."

'77/1.7, "6

1216.,,02

• (-.I t t . ..1439.:",I ,13

1!.787,,67'
Lr; .:nd r'a:n.e:, F::ound'K :-:

AS..(.?6

99.9 6
14 0 I
67-:.00

4'.2

:1.

:: I :I I;: ..4

1& 7

.45

59.8

25.2

1.,,32
1:1.,,40

4'.7
;) ,, .,

1.1!7'

0 . 14

4.10
I ,, 4 I. I

:1.,, 39

0.33
0. 1L3

1.42

RI. 4';• ,0{

' .4 'I"•)

7. ,96

2.3 .!0
2.,40;'

( £' if./: I ',I-iiZ'Po

1. ,,3. 20. 4.41 . !

........ Not F:oun~d ......

3,, 069Ei:-0.-Y7 .34 , 9.6f.:

- II IN : F und .

. . 1 :: F :. ............

N......Iot Fo',:und ......

---.... No F,,:,:: I:ou.nd ......
4,,.7991E".06 33.98!!

....... Not: Fo'.:'un ]d ......

........ N o::,' F o'::u.n d:l ......

........ No,::t Fo,:u "nd ......

:1.. OOO":E+-3::!5 38. 08:!

........ No::,t F:,o:und,: ......

- I INo :ound..
- - IN t Fo'u ::.

........ 1, ,:,: l: '::: ~ cid ......

........ Not::,. F~ound ......

So Found .

--- IN t Fo un d.¢::.

.. .Not I:ound.

N......I.o t F~o u~nd:......--- Not IF:ound .

........ Not Foctund ......

........ N~ot F:ou~nd:l......

........ Nol:t Fo,::und:l ......

........ Not1::,: F~ou~nd:......

:1. ,,OOOE+3:Ji:.-.:f5 3,8 ,,W.:.'2:
--- 1N1,: t:un

A::l : n..'/,

Rejecte ,: ..L::d by::
D: e::: c:: a :

D e.:::.:ay:,Ab::un:,.' ,

15. 44 ,, ,3,M '::.

A'' I:1bundances :. "K: •.:: "

65,7:1.

"9.' ,'':, .,9:1.0 :1. 8 ,

:1.53(,,,'; 8.0

F::oun rd ;

5 : 1., .
84.3'.,-, ,.!0

. .. -. , A:: : L. ,



.... e ,..r ....... • .. .....
S am,:•< 'p le;' ]ID] N E F::1t :'.. '" : .. .. "..,.' . '

Pag R ..
Acquiitio date U,• R-JL-O0

Nucl.:'ide H;l:,e1
"Y -<: k-: 9: •"'2 3.54H

:~+' .+"L i. '~H a F;..+''.'1. i. ,;

Fou;..nd .. 9 X:,,7

Act,::'L i.v,, i.t:y I-.S.::igmi+{1 ,a'
M U ,.t%] i.(I(Y) I;E'rv,:o,,-Re;.+...'..j e:::ct'ed Q.,"

-...... {-- Notl. Found:, De,,:t....... X++:ca*.. -',A b1" { n,.t'

.....--'- Not: Fount;"d ......

% I bIuds 1 .3

f::'E.)..., l{. 11. ,7!ffq

I1. .*:.: -.. -r( '

',:'I. ':,.i , , ' :" " .... .. . . .

,** (l. "•. , J'.1

49..5D 1.56 65.75"

.1. ... 6.J . ,(i1 .J

AU.0
9. 9:,, .(3,

94.0

RR. R8, ,G~!

.301
3,, ,4.20:

21. R6. , !?•t

?, 1. 2",

'7 3j; , ' ji(.

. II, TJ.(:

I;: -: ,, I~•,J

:1. ,, .( ,l . .3 '9, 3i.
-- INot IFund

1. 7 .E.-0I 39. M'3

...... . I.,;,.; I: c .1t 3:1 .......
........ N th;... F:'o;u nd ......

....... I1.3- I::,;; ) 331;l ......
-. - I ot Fou.nd
-- It .' Fon::I
........ Not,:,1- F:ound•,.l .......

XE -1 29 .- I :.:.':'M I., ::'.,1; .1.3 : '. ............ I 31. . :J::'. .,3 : - 4. , ';;"4.

"/,;H 45 .1 3R ".8W',

706.58

Abundances .<-'3:,.!, Fou di =

'. i f : ,.3 ,:I 6l ' 2 .,::6 5D -

%I A. ,"(~l' bundances';'? , j..(:.

19.90M+ 28230~~i}l.66.'t'~C'';"l.

66.91

''I. ' ,]; , ,j! •l17. 5.52,,

.4.5
81 8.7 , ;

'9. ,. *

Il. 3'!:" ::

9I 1 G4.0 4<
1120C . 29~',:l::

,.86,,.30(.;

I1. ,, i: ,

:1.9
7 ,4.47.,
4., :: 1.9
PI. 33, S

~1.
12.5I

" .' .

4.50'

99, :.701
:.!,,.79 .60
19..7, 0 .:.f:'

....... '.l I: 1.'. ! 1,3:;:,. .... ..

... .. .. I', ,:;'I ' I:: ,:,~ i ' c l ... ... ...--- Iot. Fou,; :nd .

'1. ' .3', 5 3., 94
........ N'Iot1. F:,oundI•,'l ......

- .- Not Folnd -. --
- - I ot: Fo:'d

....... . I.,., "t.. l '::';•~ ',:l ......
--- N t F:und .

........ No't'. Foundttvl.......

--- :Not [Found:(..... .... N ? I,3:1 F:',I.t .'!<l + .......

.. .... .. I'.,.: ' i: I::'c t.'1 . ... ....

... ... .. I'1,; '.: !:: ,.;, . ' ,1 .. . . ..

....... I~l;;'I F ' i, I.n .: .......1,, 829E 01 4l.l 9i,, "

........ No t:... F:o u n - --,c ........
........ N o t :'l. F o';;u 'nd;l ......



Re ec e Re ot oti u T Page N

24.9 749 -- iN t Fon

35.2 372 1.00 3 39.3

78 .9 11 --- No Fund



Unidentifie Eno7.

Sample1 IDNEF FT9067'

Page a
Acquisition date u 2-JUL-2007

it Energy~( Area Bkqnd FWHM Channel Left Pw Cts/Bec %Ewc-

198.5
351.94

50.70

559.7 "'2

2.18f

0.8

397 .1 II

.1120.12

39 7 I
9911

I01 22
1112 AS

*. 7S0

1. 82E-02

4. GE-0
2. 4S -0

9. 190

8.1

6. GOE+00
5. 70E+O(.*.-'j
4. 88E+00
4. 6 8 E + 0
4. 3 6 E + 0
2.75E+00

Flausu "T" - Tentatively associate.1



Detoi Ediso :ev i. ': .R: M.:' Reor , Ge~xnerated. 2-JUL- 200.:: :1207' 13.08

N Sampe ID NEFI EF-: =07.

Bu gn:1.

(R41

NI - 5

CO-5
CO-5

4N* ,I .

S E4 .'

AI 6 -

4.44 4* 4

B R4 - W]

11 t .-'
1105"

If 4w

RB-8
Y 4 '.1

il'i'-8*

R~f B -

K R -
R1-90

RB90-1
Y4 01.1 If

SR-91'

I.

S1 R -

I 1 44

I J 4031'

14.,

41,

III,

101.

7.4,

01)~

014,

01,,

C14,

014

I P74. 54

1, I;.5

101 4.44

88.,
.5.0

12 . 0

8 10 7
104 9, 9.

4..'P.

,13,'.90
IAI 84'

115 54
43,.44

BOR 41

15 .1

.07.63.3

40R.:5

M15 i
W ::: . 4::

HafLf too j MN.

I. IBISE i'ý

H a f- i f t o I I 44 4 >11

1. 72~.49E O,'

5. 03 1 EI *4 4

Haf-if too sho: - 41.:

6IiI4 .88 9E1 ' .*Iii

I4It1.1 436E-08 ,

Half-Lif too 1411-.
Ha f-if too 4'h I F 4,

Hal'f-L ife. too ho&,

HalfLi1 to I 4o1;.. 4,4

Haf-if too41 44,, '

I A I f - L 4 f e oo4 or:



Minimum Detectable Activity Report Wontinued) Page a

Sampl* ID n EF1 EFT-9SO60706 Acquisition date i P-JUL-2007 11H37NO.'.i;,

B .c:. d
SUI-o . L

Enevg. 11.14.4
MUM

IMB9.

4**-9**'

III '''4

m ~ P

0-:3,I
TI C 1

fR U. - 10'*.;

RU-106

no- 11 01I
*N *4?

S -11m.
SB1 '

XE-I a'I.
T E 121
TEI129II
I I 9II

BAi13

1 1 :1.
TE 31

TE131.

I.'"

01.

2.4

01,,

70 . ;

765.794

235.6

736 T,.* 41

657.90

743.36'

739.5

140.50

6 21 .

60 .71.)

57.

.6.4

14.7
77.6

163.9

.1.5

81.0

R33. 4 2'

60 . ('.'

9.... .......... ... ?(

I.I . I,.] " I .. I.. I:' 1.4. 14'L::):: 1'.I, , 4: " I•

II 1I, "'"' 44 .... .... 44

.... ; 1 .. , .. 444 I-.J

41211 ,,I 1 4 I 4 4•!'(t!:li..i!'

Haf-'f t ool sho&.II

I.I.".I.'" ..-. I. fi ' 4::.' 'I: ,4:4 , I•. I'••:; .I.-

"? • ." 23:."; ... .... :'

H lf-Lif too sh:.or'"{.•ii'"t;.. :

I"I .: I. IF " I.. i f ,:.1 "I. ,4(4:, .'- "•,3•'I .

II I. f if.e ' o 'I

I"..........................:•. ......."... :."I.:' E......)"-•' ,:,'".

II I•• . I: " I.. i ( ,:" 'I. 44.4:: .!! ' : '"t.

I.", . 'f I" I.. fi "lc: 'I:.:,::, "2!I" c:'t"'1 .'

I"I.'., l "1''l. 1 i 'I ': 'I:;4.::, '4!.l',I:::'i'l::

I..I..I. f. .i l.4. :.- "( .,.

Half-L .1:.. .. if :,e too show.}•.l ••"t.:

l.. ..'' I. 'l-'l. ji " ,.:.:, '{-::, : ';i L:.I"•c ,, I.'.:

I-.I.'-• iI. "i:..--.. . .. ... .. ... .... :. ',.., .;,:... .•I•,::.•-..I

I.I '., ii "f ' .l... *i. 'f: :.:. . '.:::, :. .' 4.:" ) :'•. l'.

1. 579-1,.

4. i 4 )44 E-M .:i''1:
I . 9144 E-0",,'::r



Mikimum Detectable Activity Report (continued) Page :ý

Sample ID a EFI EFT-9SO60706 ' Acquisition date a 2-jUL-2007 11;37NO.',],,

SUI. I 'i

Cs 1 I

C SI -

B AI -I

LA-14

BA- 14I

C-I T.I

N D -
II *1'L'f I

EU-15

E UI - 1

IU1f

HF181
Ti A - 1

w-I M"

R E-
(d ''SI3

1G.I

01*

(1. I

0..

01,

54

01,

i01,

150

1.1

R58 31

165. 8!**i

1283.2

255.

64.17,

9.1.10.

55 .2**

344 P7

1004 N',IS

646.29
*I2 0.].1,

583.14''

$33

MUCC.'',

S I:~.~ 9 I

HafI if to short151)

Haf-if to shor' i1 I

HalfLif Wo showI .

Ha f- if to I I' 1111 IL
7.289E-0

Haf-if to short I~
Haf-if to shll I

Hl-if to shrl.
Haf-if too short

Half-LIif to sholi

Hl-if to shpt

H l -if I too Is s) owIItýl

Half-L if to shr,

Ha f- if to shI iL' :

1. 90 4E @-I

5.11SE-0

2.9557E-08~I.::sII.

HalfLif tooshor

3.4515E-06* '~$$

7.6264E-09I '.I:: I.

Haf-ifto hw--
Half-Life; to hr

Ha f-if too shI I I

H l -if to ''I r.I: ,



WR EF1 04-052
Page I of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORINGTRITIUM
ANALYSIS* CHECKLIST

Sample number: 'T-' , _S c 7e)(.

Sample Location (Well Number): C F-T-q

,1. Representative sample collected. Date/Time6 =[/&i• / 7 1,5

Sample collected by; '2,.,. 1 4 . Date:a£' lot,
Pr ted:Name :.gnature

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: c j L- ^, / CL,,P.. I AJ.,ri;- Date: ¢s•yo.0
Printed Name • / Signature

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

Performed by: f i. S•1 ,. Date: " -•_.'
Fermi 2 Chemisvtry Printed name Si re
4. Tritium analysis printout reviewed by Radiation Protectio "'pervision or

delegate. / y•e.. is .n

Performed by: / Z(iA/,6? Y / Date: ,&-7

Fermi 2. Printed Name S-ignature"
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-9S
2 Date Sampled 06/07/2006
3. Time Sampled 08:42
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/03/2006
2 . Time Sample Counted 12:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 8.3 cpm

4, Efficiency Inf.: (Daily Spike Source ID # 111)
,Gross Spike Count Rate (cpm) 3619.6 cpm
Net Spike Count Rate (cpm) 3611.3 cpm
H3 Spike Activity (dpm on count date) 8580.4 dpm
Counter Efficiency 0.4209 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 10.2 cpm
Sample Count Time (min.) 10.0 min.
Net SampleCount Rate (cpm) 1.9 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniiqnm 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

Technicii 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: CFT-- Ts 3 C <S-7 M-

Sample Location (Well Number):. I ef-T e q

1. Representative sample collected. Date/Time b(. /a7 /" /

Sample collected by: 6,CIL jG 5 " e: 6 e ja ?1 0.
Printed-Name /, Signadtre

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 sealedby: A--k, / -- c/j,.•// - A - Date: 0• cI-- '" ,
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. I.

y7Fermi 2 RP Gamma ScintillationDetector #

Performed by:
Fermi 2 RP Printed Name

Siate.nr
Signature.



WR EFI 04-052
Page_ of -Z

Attachment 1, Page 2

Sample number: 0 FT- 9 & 0 -7 oCc

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

Performed by: A f' . / *Q- Date:__________
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. Date: 2 "J"

Performed by: A_) ___ _/ Date: :?--2( -0K
Fenni 2 Printed Name
Radiation Protection Supervision/Delegate

Signature /

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

Remarks

• .v . . -
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
.ANALYSIS CHECKLIST

Sample number: (FFT - q • I i a 0o

Sample Location (Well Number): F F T- 9 ýj

1. Representative sample collected. Date/Time 011/9/106a // , JO
"S. Alax-d)16

Sample collected by: k Date:M N A' -,,A-, Lek, D. gi •zJ,,, /o!7

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: L' fitrA i; oadukaiD4ate: ~?/4/0-7
Printed Name / Signa ire -

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: 7> A-UI,--)&,"Z1/ (§-}/'S\ !/,-DiLU', - ate: iPR 2 0 2.111
Fermi 2 Chemistry Printed Name Signature

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

Performed by: /, 4, f// Date: //'A -d-
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-95121206
2 . Date Sampled 12/12/2006
3. Time Sampled 11:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1
2

Date Sample Counted
Time Sample Counted

04/19/2007
16:27

3 . Background Inf.:
Minutes Counted
Background Count Rate (cpm)

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

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

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

10
7.7

3407.6
3399.9
8243.8
0.4124

min.
cpm

cpm
cpm
dpm
cpm/dpm

7.6 , . , 'cpm
10.0 .,; •,m in. .. •..

0.0 cpm

,2.0 cpm,

Minimum Detectable Activity:

(Bkg'cpm) (Bkg cpm)

Minirpqm Detectable Activity (uCi/ml), = 3.3 x (Bkg min.) + • (Smpl min.) = .1.12E-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 uCVml x Sample Volume

Technician AOI '7 7 ,J!Q'K-' Date APR 20 200?

L.

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:. [F T - 15 1 RI a O(o

Sample Location (Well Number): / FT - 9 .

1. Representative sample collected.

Sample collected by: 1-51eibcack
Printed Name

Date/Time I o / IIi(

-D aDate: ,-z/o, ],ltoI/ý)gnature'

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: 16. )9.,dAA~rOl
Printed Name /'Signaure

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 ScintillationDetector #

Date:_ __ -r___Performed by:
Fermi 2 RP Printed Signature



WR EF1 04-052
Pageoof__

Attachment 1, Page 2

Samplenumber: FT- 76 fgflI G,

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

Performed by: 20 1-$- [-ýj -1:, .( - ) Date: 7-1 &--ol "
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 b y diation Protection Supervision or
delegate.

Performed by: A -/, OD'\ I 24 L, - 7- Date: -ý- 7
Fermi 2 Printed Name " 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 16-jUL-2007 OVIOH54.0':ý'

RADIATION PROTECTION DEPARTMEN-f'

GAMMA SPECTROSCOPY ANALYSIS REPORT

HIGH EFFICIENCY DETECTOR

Sa pl TD .iumber EF. *... T I.LJ 1
A*. b

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

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

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

............. I: :) -f ............



Sampliex TD: aEI EF-G110 Arqi..io dat NL; 16jL 7020. ... " .. ..... "'i ". ": " •i' ." .L:t• 'I.'Ko :1..: ..i.,, , i.I

• i " {7.: xx:, .;:' x::)'. i I'.u r l: c.),•,i 1•I: 1. 1:2.F3'"i...*i... :1: I1 :ccI. 3c.c(.7) 33

I c''!.';;-.(i) (cc l!c .c .!!' ]i c:: '; 1.; )
Sample I ID xx " "l" 1 1 . I ie"x v.:,:," il ClMi

* I):.:,' ::,c:i ..'i x L A.::c- . n xxrnl: ,I.::,v cx FI( l *j ,i .* I 3 f: f::i :.q tki.c ,:- di ';c. ':':, Lx :1 •!. ,.'-.xir xJ . .!' .F: (cxx . :"x ,::,r[x "xxc

Ii , ,;;! i.;- "t. x' . x 1i Ix(< ' : :i. i' c x.xx 3I 3.! 3 3)-:: xI3.i(' 3 2(.:/; , '.l i') 'cx; "l r I" c!-''', I xx. : i. t-,,..: 1: :i. i'cc :-., cc 7! (:f' :"! .t: .{ i!, .:

xtx ctx xcx x: , ," D . .... " ,! c xtx cc':i c1'c .

Samplexxc .colecio start' de 12-DEC-20 I xINI~nOO.OL 'i'~fFfxI

Typ of sampi:\ l e Nii Ix L. Mari Lq id ~ i.'
Sa pl quantity, n ,.,O+0 l:

Sampl gemer U"21Oprtrs•1.

I 1 , .:." 'i * L::x;xI.,:,cxr ::-'.xxi ,2i. it ~'..: .'()({( .il.tj Ii I .1:. .'f..;.i. f",x? m.vt:ix :, :1.( , (:.]f, )r~c ,(w w i

.xI.. .. .: . :. I... xc: xc• .,, ... .r.-,- c: ,,:c:i':,::l..l':!::: . . . ..

,3 :1.7 c .3:1. cx c : 1v t. xx cc::i l : 1:i .x:I'.; ;1. .:'i U-..,',3 . :! . (.7i :.j , °; 1 ,i f:l...::) :1.\.! i::I. :.;:, I. :! :l li:....x:x cc(x, r ,,,, l,,I,• -

I: I: x-)x~-x- cjx~ x-x~cxx. ~ :~ cc I~i.Ji.7 ....,Ci .xxxxc..- :i. x ix :'.. ... . ,,x:.::.c ,

'" numbe.r 1.':.1 , f... -1.ui re d t u•UL 2 0 ",. :' ; . ". . . .

Wase lie tie N0 0O3000.00 Elased ivetimeN 000WO00.I].

Elpedraltm VI 0 :1:100.8 Perl~vcent dea tim Ni 0.05~

Cc ~ ~ ~ ~ ~ al~to Parameters) x x.. 3 'i ~' i



Sample Title N EFI EFT-96121206
Decay Time - 215

Page a .

Area Bkgnd FMI Channel Left Pw %Err Fit ~ ~ I Nuldi..

0~

0)
51 t 1.2

46
0 44

lis
64
33
12
53

105

46I

0.8
.0.7

R. s

ii.I7

................ ',, ..':-.:

:1. . ,,
I R20 0

192.3
292.7

IR15
1916

12 2 1.1
10 5

15 I



Nuclide Line Activity Repar-[ý.:

Sample ID a EFI EFT-9S121206

Nuclide TypeN natural

Page a
Acquisition date a 16-JUL-RO07 OWAON50

Uncorrected Decay Corr
Ili: f f MUM Kum

10.67H 2.50111+00 2.982E-07 8.98RE-07
Nuclide

14.0.4F 8:1

I-Sigma

13. 7 .

FlaMw "*" - Keyline



Sumar ofNcieAtvt Page N
Acquisition date a 16-JUL-2007 W4000

Total number of lines in spectrum
unidentified lines

Number of lines tentatively identified by NIX) :10 . 0

Nuclide Type N natural

Unorece

I.Il f De a C C

K-40a ~ ~ ~~: 1.0I0Y 100 298E0

Decay COOT
uCi/CC

E.982E-07

98RE-0*:.ý'

I.p Corr %E ro :i.-ii

. . . .".. .. I -O'" 7

"f::l"~~ ~~~ ~ ~~~ ::: e'l.t:].i,:z:: •'.:,':,:::.i:i ,:: .:':,:,•i .i}JJif.
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% Abundl .n:ces Found -'+.I 100. 00." i,
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Unidentified Energy Linwý..
Sample ID a EFI EFT-WIPIM.-..,

Page U.

Avea Bkgnd FWKIM Channel Left Pw Cts/Sec %Er-i,-

I I

IA

Il

14.5

35P 8:1.

511.26 I

112
64
33
1P

2 I 1.1

30 0I~.9'

281.

27 1 2.56E-02 9.

701 12 2.3E0 35.0

1013' IS' 6.2E0 20..

:1113 12 3.5E0 21 .1
121 1018E23.

191 15 a. 0 69.
I :. 52E+0
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1.014. 44

MR 42

8 4'. 43

33 1.

133R. 49

1345.9
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Minimum Detectable Activity Report (continued) Page a
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: n•- r -t I a I2 0(b

Sample Location (Well Number): 9' 5T' 9l

1. Representative sample collected. Date/Time /d /o1,0o / flq:7

Sample collected by: , /kI A I Date: 6djl I
Printed Name /"YE mature

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: 5" @oukAir. / -,z J ie6•a//kx, Date: c2/ k 7
Printed Name / /Signa&tre

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by:t -) •A~3 L .- . /.(411AJ ("•-4ate: A 20 ZDDJ
Fermi 2 Chemistry Printed Name Signature

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

Performed by: 0 .c 0 )&', / Date:_________
Fermi 2 Printed Name Sign ture f
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-95121206D
2 Date Sampled 12/12/2006
3 Time Sampled 11:47
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 16:37
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3407.6 cpm
Net Spike Count Rate (cpm) 3399.9 cpm
H3 Spike Activity (dpm on count date) 8243.8 dpm
Counter Efficiency 0.4124 cpm/dpm

5 . Sample Info:
Sample.Gross Count Rate (cpm) 6.0 cpm
Sample Count Time (min.) .1,0.0 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)
Minirpqm Detectable Activity (uCi/ml) .= 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 uCVml x Sample Volume

Technician - DateA R 7 A.flflj

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



WR EF 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: t r" -- ' IF i• € x

Sample Location (Well Number): q 5T- 9 "

1. Representative sample collected.

Sample collected by: - • Vb6?U.
Printed Name

Date/Time ]a/Igx / /1017

, Date: 6•61 ki/ ' 'ur

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: •- £ot,'#4-],rd
Printed Name

PrtinetNmDate: Qc//07/-S ig'na~re ..

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 #

med bv: /A& A)JO6L0Zt1 / V/Perfor Date: _ _ _ _ _

Fermi 2 RP Priinted Name



WR EFI 04-052
Page aof_

Attachment 1, Page 2

Sample number: 6 rT % /E q!5

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 ,'• - / 01 C1_ Date: >-?- &---7
Fermi 2 RP Printed Name Signature

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

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

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

Performed by: ,, Ft) o I- Date: V ,7
Fermi 2 Printed Name / Sitgature
Radiation Protection Supervision/Delegate

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

Remarks



~c:*c~*~ sc ~c s~*:.c sc *.~ *c ~ ~s ~c ~c *c ~c sc cc ~ *c s* ~c* * cc. ~c *~.* cc sc cc cc. cc cc cc cc cc cc s& cc cc cc cc : cc cc ~

DETF'll:ROI]T EDISO"Nr•: I. FERIFIt i.. -. POWER PLANT .,. U -2 0 09,: 00,:z.;!'.; 10 .!], 1.1.

RADI: TIO P O C I : * c•Pci *4 c c )c cc cc:lT c1c C c." ::, ' .' :-l.".cc " cc '.1 **: cc: c : c'c .:"fc'M ic

M :,I :'T':;.SCO:Y ANA'!L;.YSIS.; FREPORF"T

EFFii .I11:!:I:: iC:IENlil.CY" D(:ET E CTOR( I•'

Smle~ I D Numberiscc ... ..5.• E'-1 7-- Z" 12 z , i

............ /....................................7....

A) t D lc-AA( r-?1-i1<e2 q Q M A-0, /,Are S 1•o.• •..
? &C.O.A.S. Ahi7~

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

......- .. .. . ..... .. ............................. ..
I I . 1 .,Jii c ,,I ° I ,

1::' A:i (,.,:U ...................... .: -f .......................



Sample ID Nu... I ...

ii'':. +.'..•'+ T : .].C',++13 i '++ x.. ...,.:, **,+ 4.,+: c::.'''i:d .+"... +": :':~.I+- .'. c.[f : i• i :: 1~'1] , I.. .. ... .. .. ... I.Sample ' i. "i, "c: "N 9 . INOONO. .:

I:: .,,::.•+. :.:..; cI- c: 3. :i. .:.. . I.-:i r m,:<, IZI (.~ ( .0!(:; .*., j:: m? .,.), c'''!+ I£ 3..::.; I:, t+ ,:i: , :: . i. '..': I:; :i. mc:..' 0:(+ O i :+: i : ?.(+t, i +"

S.am le,:, K ,, . r r' , T ,qua y. .: . .J ,:. a:. 1. 00..'
Sample geometry. a MW '7,. atV.•....,..

Acqusitio Paramete':r-s

Det cto nu be I'' D T Acqi re. da",te: ...... . 16 JL'0 ,:.,, .7N'•'.".
Prese live!Jl'l.; ti'e "' 0............d i e im a 0 00 30 oo

El..h sed: Teal t• " I. i.:::'" i me ni 0: ',i.a 9 Per en -d:;ad tim .. u ,.........

• li:ya tio Pa;.I.:.:rameters! i I '.".":i I;." t :.II '' "•[.' )
W''.:te:.c:.t or~ur "nu mber a:: ,D.-: 4(1:: I L,:.: .:. Y.e.a""'-:• [.,:, "c.::: !,':,] v,-, rly Ca dat n.3 :0i.-R 0 W:I . :'N'-.1' ; ..;.

• e / h n e I,:.,: :,: :,.:•.•:.,.:•.:.:.:.:.:.., :.,.:,.x .,.:,.:,.:,. 't•.9 9 7 :3 . i.d;-.:0 1 ,.'r o o.f fsn !ei '::.,t Na!. i ::,' :: :: ." .; .:,':.,-., "-1 .9 ,(.:,: :,,-.: 0 1,-: ,: :.,.:•.,:-+..,..-::.,.:+.,: : •.,.
DaZn,.-.,"ily Cal,],.-,".v c:,'. date u .i', 16 -J iif.UL .-20. 07 IW7 ..I 01.f..;.i ",.-, •.:t::L,:, ': :.i•,i..I?(:O !.

Energy to er nc g:.. .::.1..`ý Half lif ratio '.nI: '10.00000:

31 0:i' '"09.9 52i! 37 1.8 1220.9 12.12: 19 2....0 3;4 !"
-16. 01 586 .6 2923.76 291 14;::;:: ,N EO,;I. 16 3



Sa pl T~.it e u . . ..0 Page a 1.

Post-NID Peak Search Repar-t-.:

it Energy Area Bkgnd FWHM Channel Left Pw %Env Fit Nuclidw:..-

I. 461.0

144

71:
37 . 1.8 IR09

:1015i 17 , 12 !-***



Sapl T :

Nuclie Tyeo ntuva

Page n
Acquisition date n 16-JUL-2007 OVIVOC,

Nuclide
Energy

UncorTected Decay CoTr
Apea %Abn %Eff uci/cc uci/ce

58 10.67* 2.50!E+00 3.R40E-07 &RUE-07

I-Sigma
gErpor
16. X3,



Sumar ofVt~Y N tcli'2e1Activity~
Sapl TD:

I Page g '.3
Acquisition date H 16-jUL-2007 09HIEW

Total number of lines in spectpui-,-,
Number of unidentified linwi,

of lines tentatively identified by NU)

Nuclide Hlife Decay uci/cc
K-40 1.00E+05Y 1.00 3.240E-07

Total Activity u 3.240E-07

.GrAnd Total Activity u ZSWE-07

Flagw "K",= Keyline not found
"E" - Manually editetýi

B. R.' I OI 1

Deca Corp

I-im Error
..2~@

1. :. 3 ].1,

3. 24!E-O*:"

"M" = Manually accepted
"A" = Nuclide specific abn.



.ejeted Report
Sarm!::la ID, ý:

Pag,: !1e a
Ac u s t on dt. 1.-U -2 0 09 .: O.:.

Ha f 1... :. f
N~u,::1clde Hal1f-l i'fe; Ra t-i o

F:'.. "1"':1.09'r-.'7''.4:M 64"87'3.'• 40
i~~~ ~ Abundan..ces ..M•• ,-•• .,.

..51:1.0, -•, .6
F'o und:,: ... 10. 00,

665:.31,,SF., .'; , i 1 :.i

","7 :1. , 76

11 $9.,87

I 3913

61.33I

% A:undances F'oud =

91. 1.H 1302 .5 249. 79-:
::' .1

Foun i- 3

0 14
6.. 10

Ii. IR

I. 1?

1.3

S,, JI ,3

1 ,,i$

8 ,3.84

, .39

':. 3

7 3,. 71 C1.)

5.60 9

3 :1. :"

12.56, '
,18. , @

5 :.: ,%.35
6.'75:

94.90, 3(;
:12.5,4'.'

.. ,:1. W 1?

:I '5 , 30(.:
4 "5,, .::.

MU. M i/::',- %lErrovr
1. ( +3I 5 12.47

* ,, I8'? f. .. I:" :1. ,1 , ';. I. I, I F . • .. .

---.. I Iot Fo und:l
........ Not: Fou:m.nd ......

... .... i'., i: ;; F: i ,:!:; • .... ..
........ Not; F:ou.n•d ......
........ Not; F~ou.nd ......

....... t'l,:i.: I: u n ,: ......

---: ..... Not1 F'ou.nd .......

t:: Io und.
- Nt Foun d..

--. :-. .Not......

N..ot r: : .Foun

No..... ,,:,t: F~ou~nd: ......

2.0•I 3 i 3 3:.38

........ N~ot Focund:: ........

.:O.. "31.3

....... I, I,: 3-I: 3o 3 ,.Il ......

........ N t,.,: F:o u nd:l ......

...... ... I,I ' F :ound

3,4. E :9 31..38

........ Not~l: Founrd ......

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

Re ec e ) :.,,:v.-

e .,y II..lu.'

M:qI..1,•:,'M'

501.26 , ?
550. T., 27 , ' * ,.•'

.. Id .,, :'6

""611. ;26
629:.:i ,97'9533

9'I'1. S,

1013.81
Auac Found =

B1 . .i. 1 9.90M ,357.749.0i•,,(?9 609, 3:.
7'".363

1238;..: ,,,,11
:137.B'7,67
:1. 7;64.:.,,.49

I. ,1,5 ,31 .38 Dec.ay

........ N o F.:,":: I:ounrd ......

....... ,I,:: t. I:'o ,j .......
.. Not Found.
........ N tl,:, F o,:,u n d,: ......

(Abl:n,, L..i~mit' .... . 48%9,,.>.!i.•')

law '"K" = /,.eyl~ie



Undnife nrg ie
Page a

Acquisition date a 16-JUL-2007 09alRuM.',

Area Bkgnd FAW11"! Left Pw Cts/Sec %Err %Ef f F I a g

510.95

558.09X

1. 4 4

9 1.3
37 1. 9

1022.81 1015 17 B.OOE-02 12.5 4.88E+00 'T
1117.13 MI 12 3.94E-02 14.6 4.69E+00 'T
1220.90 1212 19 RME-02 31.4 4.52E+00 *T



Bckqn,. E r.rqIT

Nuld (key WIs'

B YJ475 Hl-ife to shoN1

F3.,! 0. 51.0 Haf f too shor

I-C 7. 1274 I',3.0 4 E O:-

I1. 11.:" .1 0' .I 13 8 5 Ha f L f to short**
II B I P 1044 al-ieto h

0. I624 Ha f-i f to short:31.

AR 4 12 3 6 Half-LI I Iif to sh ii 31

N II 5 . 8 1 I f-Li fe to h w'-

NI -4 1'481.8 HafLf too sI Is o P~.5~
I - ý. 1. 11 5 5 Half-L fe to h r

IN61 0 .I I3.6 Ha fL f to s hi o

If E -' III.". 13 .0 Ha f L f to 5 1ho Iiii .. -,

BR85 0. 52.6 Haf-if to shorIi

KI-8l C"). 151. Ha f-if to sho T

RB-8 138.3 Idal I f -L if e ooso&.

K R -3 91 I." 11 8 6 H l -if to I 3'-



Minimum Detectable Activity Repovt (continued), Page U 2
sample ID fý Acquisition date a !G-JUL-2007 WOW,

NucI if d.5 j

AG-I I 15

Si N - 1

SI N - '1 '
S B 2J..

TEI' HI

Iii 12"I

I -1 U

B - 3:1 ,

:1 -1 :1..
TE5::.

TE 111"

XE 13111

T:E- 1
:5_1 .3

TE- 3. 1

21.

0..

CD

("D

E erq.y

.,V.*I...

.0. '.3

76.7

E35 6

756.7

657.9

74.3

739.58

140.50

G I. 8

88.02

15.56..
56.9

602.7

11 ::(:
MUMf~*

Halfk5 LSfe to sh&.
11a fL e to showt- 5

S. 3 470 -054'

HaI L Feto s h o T I,
Half-L1if too' 5. .. n

Half-L~5if to shol'ý

Ha f- if too I I 5 5
Haf-if to short~t

11*a f - L i f e to h TI-

HalfLif too short:.

Ha f -i f e too: sh::::f

Ha f- if to I hI:o&-:f.41f'vI
Ha f-.f to showt:-;::f:~~~
HafLieto ha5

1 .5 9f *MffE- I5R I:vc*'

HalfLif too short 5.

HafLf to s h ar -.
Half-Life tooI~~::.. shoWft

Half-L I if too s:: o;lC ýt

HafLf to sho3I.1 II
H l -i f to I I 5I -,
HafLf too shoM1

Ha.1f-Iif to s h o r T.

Half-i 45fe too ff 4 5 -.

Hl-if too shot

5 5 I S f -S '

:5. 8903E-0",-.c "



M i n i u D e e t a l c t v t R p v t ( o t i u d .w

Bckn(.

XE-I 3`iI

B A 1W

C -1

C S 3 :.
B P - 1

L -1

I*_ 4 :1

ii14

LA( 4 :1.

L*.A - 14.-*)

CE 1 4"*I'
CE146
PI R 1

N -1 '.

.M1411

C.3

35.'

2W,

23.

30.

30.

.1.5

.61

I55.4

.3.3

.596.49

190 .22.

14. 44~

.354.5

255.12

133.54

148 .1

91.10

HafLf to sholI.

Half-Life~~ to shorI

HafLf to shof-[ ..
II I I Iif to short:

Ha f- if to shI II -i

HlLif to s.. h ol r1

1-- I f - Li i i o h rl'

Half-Life to shoplI

Half-L Iife too I.I.Iv1

1. 3852I IO1.. i
H l -i feI 1, ... I too sh l..

Half-Lif to short j

HafLf too shr--.
HafLf to shr

Haf-if to shr
Half-Life too short

1. 0404E- ,1-'!

Ha f L f to I I I I B

2. 6354E-0"..`
.......................................

HalfLif to I I I.
Ralf-Lfe to shor

ru(:1
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WR EF1 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: (7 ET-1- 7 $ 7 0 7

Sample Location (Well Number): _-_'___ ___5_

1. Representative sample collected. Date/Time 7/5 '7 / d,?

Sample collected by: J,,i,,n , NAme,-J _, .Date:--• " Printed Name /gigat~re...

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: S-•. '-o Ql\At"-/ Q t/J74LL!t/ Date: __________"
Printed Name / g/Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21002R".

Performed by: j " • Date:.
Fermi 2 Chemistry Printed NaAt ig1Nature

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

Perform ed by: A") /'/•0 "O1 / 7 )., 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 9S
2 . Date Sampled 07/05/2007
3 Time Sampled 10:22
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1.
2.

Date Sample Counted
Time Sample Counted

12/14/2007
08:00

3 . Background Inf.:
Minutes Counted
Background Count Rate (cpm)

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on'count date)

* Counter Efficiency

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

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

10
8.2

3189.3
3181.1
7944.9.
0.4004:

min.
cpm

cpm
cpm
*dpm ....
cpm/dpm

.82.2 cpm
10.0 .0 mmp , . ...
10.0 . .cpm,

2.1 cpm

Minimum Detectable Activity

. (Bkg cpm) (Bkg cpm)

Minirtqm Detectable Activity (uCi/mIl) 3:3:X. (Bkg min.) + a(Smplmi.) .=. 1:19E-06 uCi/mIl
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technicianv2- Date / " "2

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



WR EF1 04-052
Page of__

Attachment 1, Page 1

FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: C- F 9 7-- q 5ý 7 50 7

Sample Location (Well Number): 5 F T- 9 1

1. Representative sample collected. Date/Time 07/o061de0'7 / /O ,

Sample collected by: J. la baetk
Printed Name

t-a.4-Date:
At I ature

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• - were -/ -J, oDate: OF, / o-7
Printed Name /Signdure

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 ganmma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gammna
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

1/C
reed bv: ]/K9 ,A/ 4 /

Perforr Date: 1o07
Fermi 2 RP



WR EFI 04-052
Page of__

Attachment 1, Page 2

Sample number: 15 F T- 7 60 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:C. -,'r 3-•.-% -D / ( e-)
Fermi 2 RP Printed Name Signature

Date: 7-f-0-o 7

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

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

Perfornedby: /A / 1,j / /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature
Date: 'T'07

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

Remarks



DETROIT EDISO FER I- POWE PL N 191JU -200 :*09M* : : .IKN~*.~ C>:C~(~C~:~~c' :*~:C'C~C~:> '~'*'C~~ '32:c9 '>"

RADIATIONI PRTCIND'ATE'I

ANALYSIS I." I

PUGH ~ ~ ~ I EFIIEC DETCT I

.............. ý:., i ................ I



1 .: , 1'( )::;T':" 1,,,.:r.

Fem R Raiaio Prtcto GI4:4amm petocoyRpc..

"",..:. "t44 .1. . 1:.1 2:?. '4- :" .: I : -)(i. , , l: : ;:i.::'' I::"4,::'. ,. :-(,, :::.l; .i.,':" , f.]:.,r~ • ,, Ei; :,:::,:l :. " !-•: ',::t-> :.:, l.,:, " l.

Sampl ID ". ... .... .EFT;_'7*0' "" . ;" I , ,,'. .

,-::n I:l..-.' * ' " 4 - -:'"".44... . ,- ~ . - I ... ; :":•: " "" "" v.... c"c:" .;44. : . 44,.-K 4 4.. :.q :' 4...).4.: )4.

,1 . .....AI 4.1 I.,..'::4c4 '•' ci. t:,'" ,.:.1YK t :.1-2 ,. 1;*.::. -I:.: ... 4:... . ... . . .. 1 .

Typ":'e o .:: sam. pl.e''.r'9::, Y' ii :.1 L MarI'i. L.iq'id

~~~~~...." ............... . .. ................ "..':,;: ..'•'

... .. ... ' " : ." "T .. ' i 2 I 2 141 1 :..J 4

Sam p le. qu.a..:n.t..' i". ty,. H:: - .... OO OOOE.' +03 ." .... 1 ,'i...'',.'., • l"t-,.!.l'I--'!t:~ir: :.'!::':.(:,: ,,•:,, t :.
sample geometr .... MW. Op r t r ..........1

:i."'b'::''•!: cl;..'','••'"•A'cqu is.iti "on ,:' ,:: ,K'.'a;p ";..,:. e ;:.er:•:.

DetectorIl• ' • " .. numbei.r..ni ':'..E" Acquir date N, 19 J L 2 0 ,8 1 O

!:yese,.:-,' i v t'"... ".....,.m,-.,.-,'c•::e, 9: 0:: 0O U30Ci:.W0 0, E.;:lapsed..l. i ve 1.., ''-.t.:i me': N, : 0 W 3t,(i0 0!•,'0C::•i)
El p e Teal¢•:: t:v"::,... :.:,n i..e: a• " 0:L. ,,W O 9 P.e)Y@:":f: .. :. :,,.",rcent dea , t1.:',::i me.''.i'l'•'" ,n "0.0 Z

li:'f f :.,':-:i ::.,''•:: >' "t i ;.•.: : li:1:"I:';.C,.! a l!i 1 b.lv a"""1 i.,':.:.e ",':':i .Pa r a m e t:'e.rs.::.1.: e "',..-. ,.!; •

I:'1... [ 1: Io:r ',..:'" numbe a" f:: T 4, Yearly: Cal:, datel~ ai r'20t: /.l.ll-.JU..N•• :... !.,.-,,:l. ::,, ':l:.•./::-2007 :::;! ,.6I:':.U"

Ka. cha ne Ni[ 4:;.. . .. !1 ''... . .. [ :..9,9741E -0 1 ..... o ffset ..-. •. ~::: .. ,, ' .. i%¢. :.•.f.. .... .. :.1.77 7 GEJ..l" . ....--I0 ,.1 :.'i, #• *-'• -l ''-
Dail Cal date:" a", ;9 j L 2 0 08H.:,.. ;". O" W 4:. 0.4".•, " ":.' ..... ...

.... .... ....... a S e r c ,,.,.. -. a...: . .. .. am1 . :..ete;,,r s,-':'..::•' 2 , f -
Start ... ch n e u 10 End: ........ ,, 4096

Hei gh sen iti it a: 5.00000,, ...... sensitiv:.,'- •.-:2:71,':t.. !!•1 . .:.ity : v. 10... ..00000l!.-.:t.:':".,," .•l z•,

Ma i u number. of ..i.terations to .resol ,:ve ,..., ."m.ult"ipl ;":e ts ,a:!:,,?.':i : ..•::I :2 :13,,"-•.. /•- '



Sample ~ 1 Titl g FIET- MM,
Dea im 32E2 M M

Pag N.1.

it Energy

0 35.2

Area Bkgnd FWHM Channel Left Pw %Err Fit NUC I i d e-ý...

32
135

54
42
67

29 1.4 751 0

72 2.1 1022-4 101
09 S.01 1~1 ya 11

27 1.212.6 11
5 062 .292 .69 291

1* 3. *I .
2 1 S

4 I 7.



Nuclide Line Activity Report,
Sample TD o EFI EFT-9375M?

Nuclide Typev natVral

I Page a 2
Acquisition date g 19-jUL-2007 08,500-j

Nuclide
K-40 :146 .81

%Abn %Ef
10.67 2.51E*

Uncorrected i Dea.Cr
:1... :1.

:1.



::';.'., o fp' Nucii) :: I i' deL " •' ""
Acqusitin dae a 9-JU-200 08 1W

'Total number of l"s , :. Sei. tr.
I ,••, .:•-: " ,.: f" .t.u i. :: :...'n t.: i. "i. ,: l ] i. ,w..,•i

Nlu~mber:.q o:; f l. ine ten.t.at.i:-.,v•..a.l::. ,., .y :i.den.t:r'L i. f:ied b•','l:y NI'.ID1 1L 0~i.l( ,, (" I'•"
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WREF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: !FT- qZ ///O Q

Sample Location (Well Number): TF - ' •
1. Representative sample collected. Date/Time ,-/ / 09 /

Sample collected by: Z6 vf, - / ,n -t -t_ Date: Oq/ ?I ]Lt
Printed Name / IQ nature

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: •.-,-'lt.'6/ / , 1J- L•J Date: L//&W&I F
Printed Name / •Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: _ 6&."-c A•• vL-€1 •2L • Date: .L-2•- 06
Fermi 2 Chemistry Printed Ndme Signatu•e

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate. 7

Performed by: / ,"S / 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-9S41608
2. Date Sampled 04/16/2008
3. Time Sampled 10:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2008
2. Time Sample Counted 21:00
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) 3020.9 cpm
Net Spike Count Rate (cpm) 3013.1 cpm
H3 Spike Activity (dpm on count date) 7788.2 dpm
Counter Efficiency, 0.3869 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) 1.1 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-06 uCi/mI

Efficiency x 2.22E6 dpmluCi x Sample Volume

Sample Activity

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

Technician a _•_••__ _ _ _ _ _ _ _ _ _ Date L-Z. O.

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



WR EF1 04-052
PageJ of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: ' 7 d-'- e J:// 6 6

Sample Location (Well Number): L•f 7-- [<5

1. Representative sample collected. Date/Time / ,i £ )

Sample collected by: 3, r1ho '.kl,/ , 4• ," •24.L4I--- Date: o&//z,/r,,L
Printed Name /( ijnature

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: T ,4ft '/ )/ 4  /(Date:
Printed Name /,Aigature

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: -' 6OtLktjWV4 / (I) ,•2L@1Date: '/!) /) •-
Fermi 2 RP Printed Name O1gnature



WR EF! 04-052
Page___of__

Attachment 1, Page 2

Sample number: /FT 2';9 $ 40 ( F

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 RP Printed Name

Lvka&ý
Signature

Date: -g .

* 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. ý7

Performed by: W )/
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature
Date: Y -). t/-cY

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

Remarks
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WR EF1 04-052
Page /of/

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: 68/i 2. 9'"

Sample Location (Well Number):- &f

1. Representative sample collected. Date/Time - I ', 2 / /6'SC

Sample collected by: 2A- 's , / Date: - -/1--
Printed Name / Signature

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

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

Sample sealed by: 3J" 4A Date: 7"
Printed Name I Signimre

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

Performed by: I[-t-t• •J / . Date: 2- 7--uc1
Fermi 2 Chemistry Printed Name, Signature

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

Perfor ed by: • .Diitei"V,ý22:.
Fermi2. Printed Name " ' ature Va.e' --

Radiation Protection Supervision/Delegate:

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

Remarks



Tritium Activity Calculation

Sample Information

1. Sample Location EFT-9S031609
2. Date Sampled 03/16/2009
3. Time Sampled 10:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 11:20
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) 2991.0 cpm
Net Spike Count Rate (cpm) 2983.5 cpm
H3 Spike Activity (dpm on count date) 7361.1 dpm
Counter Efficiency 0.4053 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) 0.4 cpm

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

Minimum Detectable Activity

J (Bkg cpm) (Bkg cpm)

Minirmumn Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 - c..., Date 4-Z_• ,Q _r

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



WR EF1 04-052
Page I of_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: cfi- Icr O3lto 1

Sample Location (Well Number):. ~AT~~S

1. Representative sample &ollec

Sample collected by:
Printed Name

Datef/ime 3 l•-cM - /6.90

tDate; - o
•Signature `or. _/

I.
_._._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: Q ht" .
Printed Name

/
/ SiVaiýW

Date: L- -17 67

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

/ ,04!--z/ Date:______
Signature



WR EF1 04-052
Page_c'of e_-

Attachment .1, Page 2

Sample number: CF. I

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

P erfo rm e d b y : S n utre'- f /
Fermi.2 RP Printed Name 6 Signature

Date: ~/6

* Note:. Samples may be counted on Chemistry's Gamma Spectro*scopy 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. 2

Performed by:i/( : /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature -:
*Date: 4""i-'5'

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

Remarks
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):+":i:l2' ,::';•1. d.:'t+'.. +-:cquis.ition P:a::ra'meters+':: O!..,:;... . '

Detec.. t or numbe N* D1: E•!+.,''~! :i' "-'1i v :.": ... : , .! Acqu~:l.! !t" .ir:(•+ !.e:'+r+ date ' a: : 2 , 1i - APR/-2009(. , ~i:f':{.:J(
Preset x .i li vet'i t~.~ i m N:i::" 0:'f 000 0 00:T'."U::. :'1i .+.::)'10.,0+::,] ( Elapsed : l. 1. i ve time a1 0.::'L.! BOS 0I!

E la psed`:.+:+:'•.:`.•.:•:+:.::+:;•.:..••`::..:`.:;.: rea l .t:m e mi(l,,: 0l 0::Q 0 .:.:.'e r:ent d ead ::'::,.l' L :," t im.e.¢..:'•.,l;:.-' ++ u 0.: 05•:•.:: ;.``:••:.•:`••.•..•..+..• ``.::

Calibration Parameters

De eti',.,' 1 :" +:or numbe.,•r'-,,:.:- u: D! ,+ Yearlyd+ ca.l da.. ':.-!.:.1,:., t e+t: ai 20:,JUN 2008 ,, n?•u9O:.(O* ,
Ke:•:)~ d:v/ ,::-'..-:ne :l U 4. 9988EE.-01.; Zero offsetsi !:,'. 7,'"45 9 ,:7.9E:.-.:0--j::en, ;•t.!:
Dai ly :i c ali¢.,n,:-:. dati:le: N+ 21-AP:R" - 200..9t;:.l.l IOQ 54l::.,:::..::66.i,..,•; ,•': : i:(.A.. ..,n:::Pi

:&. .- .:" + .•'.:; :,..:•:•+(...:+::..t:{:u:..:..••••:.•:+.:• .•.:(: :.)Pe a .k S .e a r c h . P a r a m e t e r s "•':+"% ;+':.(:- ':<' '•: • '+ +':(:•.9¢., . +.,,,•:(.xr:,¢.' . .' .:' :l.'..1.":.::.•. .( (

IStart: channei:",:':'P'l.:' c :''':..O 10(:--.?)t"+ EndJH c ha•' n'n, el:.,t I..:::,Nt: 40 '96 'I:•/::;,i:+: ::'E+"' I::.

Hei.ght 1(3, 1.: sestvt a 5.00 Shape sestvty a: 10.... ' 00

.......... .Enrg Area Dkgn" o+H Chane Left "+. Ct " %Err F:- "it:

1• -.3i 1.:.:,t+,i:• .... ; 1,-1 12• 1020•:!"?•:. 33:: 1.0: 14;: .19.: :1.-0 24 .9 , 1 .27:E!!+O.:+i:
2:''+: 11.. 9+ 6 75 10 1.87 1040 1014 1 . R 7..0+

.3 4 :14:60.:: .::i ..28i 32i :1. 21 ,.49+ 29. 21. 0 2914 13? 5, ..'? .. :•:.,: : 1..' 7 8,:!FE-02(? : 35.' 3 1.12E+00



Page H I
Requisition Time 21-APR-2009 IOMQW,Decay Time ::::

Post-NIMPeak Search Repor-1,;

3 511.9
'4 1460.28

Ara Bgd WMCane et wAr Fit

:13.

to 1.8l I 102 .0

1014

01.4

:192.9 1.27+0P M



Line Activity Repopl,:
Sample 1D a EFT-9SO31609

Nuclide Yypeu natuval

Pape U
Acquisition date u 21-APR-1009

Nuclide
K-40

Energy
1460.61

Awea %bn %Ef
2 10.67 2.50E+0

I.BOE0 1.600 0
*1** -c

Flav "*" = Keyline



Su~mmr'.•'y of 1NIucl i.-d1e Act..:i.v i.ty
Samp.'ii''l:e:.'.:: ::ID N, EF~l:T"".'•''!(-9 i:l6031609:::

.'. i:Pag!ie a: :i
Ac¢.:q u:i.s:i..ti on da.t.H.e H: 21-APR - 2009:~~."(!(Oi: :1.00 035...4:,i.

Total.n.: mb r of .. li,'p:,:. :: :Lne.s in spectrum
Nu.mbr l o:: u.:-n. . i.dent:j. :i.ied .
lum.r o.f l.ins tenatively ident.ified by NI.

Hucl :: .:i.ds- Type,.: n n.-,.t:ur•al:

- -. :i. c . e:1. .
K'..-,-,"0:i 1,,.80E.9ii:+0-:•5"

!.Ln c: o', 1;.:',:"l e d
Deca. uc:i.

1,,•.00¢; 1.800E!•~r,•ii-07(!•:,

D~ec~ay Ca:orr'
/i, c-

:1.80E0

Dec~ay Co'r.r. !-..S ig ;ma.
I-S..'.!;igm.ia'.• Epr",::r' %;Err"o'r- F:l..'g.it

To'tal ctvi ity HxI. : , .. 7

F:'l~a!'ls:r. "K.." - I'K.ey:.i~ne.: 'not: flound
"E!" - M~a'nu~a~lly e,:d i.te..,:d

:1. ,,E0 0 7

"M''" = " .Manu.a-.l ly ac,::cept::ed
"A:" = N,.u~cli~de, spec:.i~fi~c- ...,bn,, l.i~mit;



Rejected Repor-(-.,
Sample 10 ; EFT-MWWW..'ý

Acquisition~I.. daeN2-P -20 O3 T.

Nuc.l'.: idei :I ..: Hal-. l I.. i. Lfe.::
Haf-ifei

Raio: 1
51 .00*93 4

Foud 10.M

I.B. E.3.24 9 Di/ ,•w-.

BR-84 c'

"r: .ii; :i , ." .')

I. *q :. • , i.. •

31 80 16.0.'0 604!:..'8;0.:

"I . 0 ,i .

"0. ..

1.3 1 --- No FoundA~,

r.:, I:i.. ........ l )L: I::,:.ci•tci . ......

2.00 I.OO3 62.41

I..4 -t......... cI Found -

14!i.9 ---?....... Hot'I: Fo'u,•.[nd ........

Flaq "W• =ii y i



1fJ V :1. ~ f.~j

4 6 1.

1 1 1:1

:1. C.) 0 1,::

1. 17:.. (



I :.' :.r .. r , :,:. 1: •-.,+:,IK: . : 1 :, .½::: c:m• ,. :ei m , .'i..1, 1:.,:. I::, i '1':c v . : 1I iW:.1 1. @ '4 : 2; i

Detoi Edso Fermi 2~~4*~:9 ~94~4 (::9.&9: -~:~: ~4 94 :~ :~4 4m49D:' Reprt Ge:4.>:': 21-APR-2009 1:1=02.334

Sample ~ .9 9 ID .9. T 9 N 9 :4½c 4444*½F44 4 T*'::-:44-*:4*1*'43 : 4 ½4:E: 4:44 *::-* :44 *9.'9

1-.:. I.jnd
Sum .'.(r

H Df: )
WOU.C...,:":')INuc- :I. :i d ..:

IIG *I I

Si! C: -.. ..4.:.

C:(3 "'9-! '119-.6

41 I'.... i1"

GO9,9

Mi: .. .
CO-5

S E -. F' . *.-.. ,5Ii

B:R - 8!... ,." ' •,
IK',R-.. :'

R.-..F (.-'•.' ., "l

K-. R: .- We:,"ii

SR18 4

1:.13""9 •!i

I'. -I;.. :.
I.-. . '!.
1 -8

Y'I("'IY-91.

Y 'I

40'

31..
97 .1

01)

1,,

i .3

:t .011

',11

4!•"?,

1.I,

:12 . 5 .3 . ":,,, ..:t .E 'iii 9.,

6 40 I 2

8: 9. T'5:!:, i•(

12'38: . 2!., ' *'.".:,

I •'.'1 .j ;:,,I ,:-:

: 9I..: 4 J.1,,':,-:

a 1..

":I 9 t : "

I . I'. '. 4:.

. ... .

1099.22

:14....1......

1. '? ( , . : I'

559.. ,., 10 ,:i','

52I.'9.64

l19 '. 9 i: t

'1:: 'i: .• , I:: !.

1. .5ii ' '

53 .L"'"

, 9! 9i! :1. ( I":

51 3. 0'•;!.'. . -)3 :!
10. 7:! 6.:.)z ,'(

40. 58;.. (., .
388,.40ii

196.3:, 2._. + " ::

'T382.39 -H•

:1., I ; &.•:i:: '"" "

Half .,-5 Lf tooY;[i" (.h"W"i :

. 1' 9 1 i 19 7E - `..! ';

Half-L iife t I

:1. 6,(:,405:E!: -07:.. (,r .
9. ''II 0 ('

1~~,, ' i (

:1. 9606 0 i.•i:.7 li.-(-},"
. 1. 9.. .: ..

I ,1' II.

.:.I. "I ""i.. :i 9...' I; ~ ' +:,t" ,:::,'9 '4

IIi 'I , l

H -, ..I.. : I ,.. . 1: :,:: c+ :',cU'L
SW'. . i .... (4/'

1 1 . . ...I . .. . .L:J ..

H 1 .:9 1 "I .. I.. :i. ( ,::: . ..,' ..' I", ,::,',1.L

1.19':9 I1 f" ... 1.. :i. 'f ('.:, .ti: ,:',.. ' t :: L

9.BRI-9..

H .'.+1 C... :i . f (.:.:. 'i': ::) ;I ",c '"

199 :I I , 9.?):;. 9!, :.. .:h:.

9.9 ": ; "'.'"i : ...- .II :

1.3027E-08 i

2.35,9"5Ei•7?;:-.-08 ";

I-.I9-..' . 1i. . : -0 1.. -
1-.. 1 .I . :i f . 1 L , •.1 " , ::

HIl , 9 t :-.l..I :i C',::: .1:::•,: .+ " :

I"1' ,1 " "I..: . '" , 91:9,::,.:, i. 4 ::,I1l::

H. f. 9 ' I (. .,:: •.1 short::

1.i.•. 1"f'"I..5:. 9 3 5E,.1 -...0 6:!.I, :-p'
Ha.l., 1f:-L1. i. fe(:: "t:o:o s++ho(rt'L
Ha0:+ lf-' L ife to ':.'l.o(: "s..h o'•'

"Half- .ife: tooi:'.- ort:
Haf-if too short

Ha" 1 lf'.-L. ife too s.+":•:(: .•.hort''
H.. 2I'" .:.'"3:: 1G:E)() ".!h- : ,' 6

I"Half" -L'' .. ife too s..• ,,:,: !.hort::,•"



Minimum Detectable Activity Repowt (continued) Page N

Sample TD N EFT-9803160.',..'; Anquisition datG N 21-APR-2009 1004W

I"'

ND-9

PI Cj

l,.I 101*j *
R(U - 1
FIU 10I
CD*4109

II 1 OW.'s
I' N (-

SN I 177

SD12

T E - 1
TE127

X:: E -~ 2

T -12

TE IR91I
XE) 129II

'1 - 13

TE-13 1

21"

36.
Ii. 1

~01,

21.

23I

702. 63)

76 .0'`

235.~

75.7
65.9

74. 36I

73.5

140.5

621. SA

88.0.

937 4,,!

I 9'' .

*5, W,,',

57 6 (1)

202 81*

W4.1 Q'

.149.72

M 1) :r:"

HalfLif to short
Haf-if to short' I

3. 13 0 3.

2.234-W"

Hl-if too show(.

Half-Life tooshort

F l -L f to show: ~ '.I
Ha&Lf too shortI I

I......if too shortif
S. l 5I 0E -`
3. 2 92E- -..r
3. 36 -i.If.

I 1 14.8 l39E hoi06
Haf-if to short

2. 'I 5 ' 0

1....9982E-08
Half-Lfe to shor

I 1. 9563E-I 14 * '.I

HalfLif to short.1 ) I
Hal -L fe.. to short-

2. 3 8E O...
HalfLif to I 11 h wl 4

Haf-if to short~I

3.285E1' 8

Ha'-ife too .... tý

HafLf to shortI

.i':f-jif * to s or

.3 9877E-06d) ;ic r',
HalfLif too showtI I



Minimum Detectable Activity Repovt (continued) Page a ý,3
Sample 1D N EFT-95031609 Acquisition date n 21-APR-2009 1OQ4NT.:,*

Dckgn

Nu I id(..

X Ei - 17,"

X. E' - 1 I

0 - I

OE- 1 :1
LA-i I

BI A -

FNV I
Ei U (-
E'' I,

E U 1 !..

TL.2' I

P B~ - 2

B - 0

PB-2

* *j* I. .2**

151

C.

131

321

9.

(34

19.J

E n e v

OL .:vII

8i IS.r

1313.02:

6 6 1. U".

455.49

143.8

53.

641.174

11 :.116

9, 1

1344.2,

FID~

1. 9 ,7 W'

IdafLf to shortI

Haf-ifi' too hor

1.. 012SE-:.
Haf-ifeto hol

Ha f-if to short.:I
I-Ill Iii Il

H l -i f to I It-.
Flaf-if too shw'

Hl-if too short;
413-if too shI'3

8.08 .EI t!.ý
Hal-Lfetoo [hrt

3. 5685E-07

1.2II139E-0

2. 890IE- I

3. 5 0 8 4: E: - 0,1-.!

H l -i f to short.:I::



EFT-9S

2010



WR EF1 04-052
Page. of_

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: /_0 I v

Sample Location (Well Number): 9 d'
1. Representative sample collected. Date/Time /

Sample collected by: •OoLh ?•?d( / d I64tk-f C Date: 231/10
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: _rAbkA1i/ / ,1jA & l Date: • ?4/Q
Printed Name / Si nature

3. Sample counted in accordance with 6. 0 .7 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: "A- Nm Date: 1''ZS-Jt
Fermi 2 Chemistry Printed Name g ure

4. Tritium analysis printout revewed Ra ation Protectn Supervision or
delegate.

Performed by: C / Date: ." "'764
Fermi 2 Printed Name ture
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 EF1-6110-9S
2 Date Sampled 06/01/2010
3 Time Sampled 15:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/25/2010
2. Time Sample Counted 09:05
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.3 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2683.2 cpm
Net Spike Count Rate (cpm) 2675.9 cpm
H3 Spike Activity (dpm on count date) 6887.9 dpm
Counter Efficiency. 0.3885' cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.1 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.16E-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 G -Z 5-- i

Form 76.000." DTC: TGCHEM File: 1319.02



WR EF1 04-052Page-Lof-o

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS. CHECKLIST

Sample number: F")- " /.

Sample Location (Well Number):-______________________

1. Representative sample collected. Date/Time 6/ / 16

Sample collected by: •6- >/ALf 4 I / 'e.i Date: •4/, 4 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: 'h1V'I/ AJ 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,3b-' Date: Cz-.]- 16
Fermi 2 RP Printed Name Signature



WR EF1 04-052
Page of 09

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(l j'-2f , -- /,4 - Date:! •-J,
Fermi 2 RP Printed Name Signature-

• Note: Samples maybe 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 reviewedby adiati Protection Supervision or
delegate.

Performed by: Pdw7 4 e- Date: le -,
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

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

Radiological

Remarks



DETROIT EDISON FERMI-2 POWER PLANT 13-SEP-ROIO IQ41;06.41.

RADIATION PROTECTION DEPARTMEN-1*

GAMMA SPECTROSCOPY ANALYSIS REPORT

HIGH EFFICANCY DETECTOR

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

Sample ID NumbeTu EFI-6110-03

Sample End Time: 12JUN-2010 15H15N00.0(.'.-'j

R [ý:II A F*ý,,VU S ..................................................................................................... ...........................................................................................................................................................

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

..................... ý:.l f .......................



Sample ID N b.er::'3 (1.I

.- I::' i.. .e 2 ': .. I -;: . .e -'r: ,:r;' 331...1: a3 " .:1 l.3.1 : 1 1i..-..-.;:j l..l-20.:3 .i. i:..l.i. 3 ..... ;

Type . e - .o:f. ,>.,, 3 d .:,.l.; 5 5 " .. .. ''. I5: si. 2 1 Li Mari. .i". 1( 3

:'c*" .I :i3.• . : 43 (.3. .,c:,r.:,. "[':'43.4 .33 :134:1:3 I :•;.':,..l.. i : (:1 l:.:'3'' II 1.' ' ::'l l I [[:; 3...I]:'3333.* * *~ ~2.* * o ~ 4. .. ~ 3 3.,:

V!:Y 4 :fin~ . . 3 VIk.:3.. .. ..... /, f 1: 1 '!:" .. ......?3

I:: 3" . 3'!,.' 2.3. .23..: ] 3. 33. 33. 33*3'1" .r 23.2'!. 3 22 33 .:".3. 33. :13.' 3 jl.!::,.:, f; i.:•, ('.f ' lj ! ]. .-:3 I::,.5 •,:--,,i:l ].X o r o '. 3i.': " . 3. .- 3. 33i . 2'3, : 3. 33.3. 3 ('"):.3' 3: ,3. 1.) 33 33.21(:. ,,! 43 4.;: . 3..3.43'.l

S~t.. 3:• . c'h A:•"niY3 ',3 . I. f..y(35 E'r'i cii3.hI'u33rrXe]. :: 4fi':!

Sampl quatit N: 12 o:j .00000E 3 US53Ci32 2:: ?:.-: .v:i .0'c :

I • 1 ..:' :i. 133333 33L.r n o i" :3n l3'r (:: f:l : .I. I,; I.:. 3..; .. :3. 03...... ;: '":.. :..3 .:3 :, ]. y..(.- n;22 ]. '3 ' :, . I: : *. ,:.,'t:•• S: !

Deter.' . . .. , c: :n u mber .' (.'. I' A r e . ., :i te ,. u 1 'SE-2010..

'i7,3::2* .:~o;.:: ,, f(af.:;"5i.YJ(: l... :1. I:30>3" *;,.'"> 34,: 1 3j.:: n,:,..l.*: (-, ,, 'I . 1::,
1 1: 21::. 3::-:J I-. ,1",,::.: 1 :. j3.; (.., :: j~i::F:1 O. .... -; .13 ]. E 'f ' I" :1. 3:: :1. ci'Y 3-: I c-',i~; <" 1:: :: I:'e .:. 3.' I n 3 -2:, 322 3 1

IS. I:c '~ :3:1 .4.4 ....43 3.3. 43!. . 3.4. 4.. :! .434.. .33.4.34 .4,:I34. 21. 4. 4.... .3! 3.33.4.3 :,, .3.,,..33, : . .3 .4 . / ,.'2'3 . .:333.3.3 .3.:-3.3.3. 3*4 .434.34.343.34.

,... : F 1~ 3.1•:; 1 ,, irt. 32. i :.~ ~3 3. :: wi" i'i :132 V.:' 33&. ? :i ,:,, . 1.3:.1" 1' w i. ''23: .1 T 1
..... iI ...S~i (K..21. .! :. '': •:.•3 :4qA3> 7.i-j(3 p

I; . . ......... , .. ( ,.. I.::..
Pr s:t i. live3' . : }2, .', " 1 f:, , . 1 (I . : .ti mI. 0".:.,,i 2. , ±."

,..e ...... ti 3 0 ,::,,, Perce1 dea'"i'eN . %

Cal bra io ,,Pa' }) •""n""am"et, 'e:•[:f:-.',"fs
Det cto nu be Nl 4.ET~l h..e(•: Yearly' Cal date,,''-: ,?"'•::.: :. •?.i•i . ;'s. 3- UN201 ... :, .. : 12N20 00.. . 0.



Sam le Ti le E I - 1 9 .ý.'
Page a I

Post-NID Peak Seavch RepON'.:

it Enrgyj) Area . Bkgnd FWHM Channel Left Pw %Err Fit Nuclidw..

0~
198 .54~

510.33f

W2 0 i

558.49

61

I 0'
139I I

61
41
42
45
0
("i

1.54
1.81
2.44
1.99
R. 80
2 . ý3

396. :1.1
1020.23I

102.6

:1.0:1.
:1. 10

I I

24e f. I 1&e

I8. 2.0E0 5qo

16.0 
sr'

16 1 - HU~')Z I-
I3. 3.3E0 K4



NuclideI Lin AciviyRpp

Samplei ~ ID EF .I-6110-W- .. ;

Pae

A 'e-
%In Ef ucic c ciLuc *i/ c: %Er:i.IoJ*II*



Sunmma'ry of N~uc.:l~ide Ac.t.!:i~vit'y
.Samp::le ID: u EFr:'I...61I.I. -... 3:•

To!"al numbernI:e of :l.ines :inr sp:ectrum.n
i~lrn~o.- f'"o: unJi~dentrbi.fie:(.d l~ines

N u mbI.•er" ,o> f: li. ne te;:,i .,n t:atbi v ely :i.d:Ient I i.f ie d

P::ag!Ie 0 .3;
Acl,:qu.i.s•.itl;ionr dat:.e H 13,-...SEP-!•l:'..;2010:l(? Wl N5!:t:•6K•..3•

I.
83., 30"1";

Nuci: d e :. i e Type n' natu ra:;',-:.

N .c: :i.1e i. .f
1K-40 1.00E+015:.-8:.Y

I..J i.',: o '•' "r e :,: t::.[: (: c
ec.ay uc:i./

..,:..- .... ..........l..:....•...r.?-1

D)ec.:ay Carrt"U. / :: c.
.....,.' .... ,9 F.... " .. ._L"

DIea,,y Corr IS i. giM
0.. 39i. 5E-,.., l13•o " :•,i:"" •. I: ' 1.3-.!:1

Tot.al •ct:ivity.j : . SE.-7

F:l.a"!•sH "K"'" - K".el~i.'re nlo,:t'. fo::und
"E:" = ~.-.Ma ..u,.lly e:d.::i.t..ed

S . " ,!:. ',..

"M" = Manruall :.y ac,::cep.',I:t~ed

"A'.'" = N..uc.l~i~de sl:pec:-i~f"ic. al::n. l~i~mitl
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Unidentified Energy Linw-,
Sample ID N EFI-6110-95.]ý

Page a
Acquisition date n 13-SEP-2010 13MM'.3ý

it; Energy Area Bkgnd FWHM Channel Left Pw Cts/Bec %Err %Ef f F I a M

t•i

:1; I . Ut:•,. , :!•..
.98.5

61.
10

139

4 1

4 2

1.54 396.68 393 7 2.RGE-02 24.9 6.60E+O(D
1.81 1020.23 1012 PI 3.87E-02 18.5 4.88E+00
2.44 1023.67 IOIR 21 5.13E-02 16.0 4.87E+Of.*.-)
1.99 1116.54 1108 15 3.93E-02 16.1 4.69E+00
2.80 2924.53 2911 20 2.01E-02 18.8 2.50E+00

"T1

Flaw "T" - Tentatively associated
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -fT-/ D)V -

Sample Location (Well Number): QS

1. Representative sample collected. Date/Time //- /1- /O / / 73"/2

Sample collected by: Q ine am / / Date: /,/J'o
Printed Name ISi'gnatd'r6

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: - f / C //4#- Date: /bi , Jo
Printed Name I Signatdfe

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

Performed by: ,,</ Date: 1-(Zý-<-O
Fermi 2 Chemistry Printed Name Signatu

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

Performed by:." .1,4, 1 e. Date: /1 /'1-17-
Fermi 2 Printed Name V Signature
Radiation Protection Supervision/Delegate.

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

Remarks



Tritium Activity Calculation

Sample Information
E'Pr-

1 Sample Location PE--T-101410-9S
2 Date Sampled %(1 111/11/2010
3. Time Sampled 13:17
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) 9.0 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)

Minitpqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.18E-06 uCi/mi
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician ____Date 1 (Z- -(Q

Reviewed By: ._,_Date L/!'• / 0

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: 6 rF 7-- ID/L//t9 - 9 IS

Sample Location (Well Number): - 9/s
1. Representative sample collected. Date/Time ' /0//1,/0 / ./V I.'5r

'Sample collected by: / T Z2..---
Printed Name / 'Signature'

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.•, &J"
Printed Name /CiV4t=

/ SignatVe , I
Date: 1/ '-2 o.- ,/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: 0( -
Fermi 2 RP Printed Name

/ -, Date: //-
Sigture I
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Attachment 1, Page 2

Sample number: C Iii'!

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

Performed by: O-JNarn.
Fermi 2 RP Prited Name :1 g nfICu-r Je

Date. t) -/,

* 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: -e ( " - I Date: 12•[
Fermi 2 Printed Name Signature
Radiation Protection SupervisionlDelegate

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

Remarks
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Pa g: g
Sample ID : EFT-101410-9/S Ac:jqui.s.:.ition date : 30-NOV-2010 16:050:1.8

Fermi 2 Radiation Protection Gamma Spec-troscopy Report

*-**.***- - '***-3**** ':*** :* 3'* * Sample Parameters .*.:,:- ,-* *-,.* *.3':*.*.4*4.4*3***, -3**
Sample ID Number: EFT-101410-9/S
Sample collection start date: 14-OCT-2010 11:55:00.00
Sample collection end date : 14-OCT-2010 11.55:00.00
Type of sample s I L Mani. Liquid

Sample quantity : 1.00000E+03 c:c:
Sample geometry u M2LL Operators CLIP:

nn¢-.:,...,u,..:€-x•r..uc.* ...- u•-* ..- Acquisition Parameters .. ** .',* ** -* -x ... :,.-.-*

D~eit.ec'lt.or numier N ::,e - ,iii: " 4 Acquire dat-:a:e :n 30-...1".1::V..2010 16::05::iS.40
Preset live ti:m.e : 0 00:45:00.00 Elapsed live t.1ime 0 0 ;: 45:00.00
IEla: pse:id "r.eal ti. me 0 00 :45 :0 ,,.58 I::lerc.en::-etn d::,e:ad ti::me s 0.03 "

4*.3*4.3*4**.***..'-.*****4( .'*4*4*4*-4..*.* (.Calibrati:o.on Pa"*ramet.-ers*.-**.,...4.,*.* *.4(.*-:3**.3*¢...*

Dete sctor' number : I)iET 4 Ye,-var ly :a. cal date a: 23-JUN-..U -. 2 10i 12s":::•"8:: 0'O1(.11
Kev/channel I 5. 00188E""01 Zero offsets 7. 82181E..-02
Da;•ily c::al dat..e a 30..-NOV...2010 1I.RQ56 20.21.

Star-t ch annel a 10(.') End channels 4096
He:1gl•t: sensitivity s 5.00000 Shai"pe-*. sensitivity :: 10.,00000
Maximum number3 c:f it erat:i.ons o resolve mul:t::iplets : 5

..***..***~*4*-,***4**4*4** -- , HNuclide Identi fic.1 ::.'atio:.n P3 art'a-mete:.,rs .*** *. 3**3-**.3., ..-***
Energy tolerance : 1. '75000 Half-l:. fo -rato :i 10.00000

.A:3bundance:.(. l:i.mi3:t: c 75.00000 Library n dac:m-i.:'st .er. nlb
Etfai.ci~ency file : EFFD4..232.l. Effi:ciei.c:. es at s Piak energy

I::'k it Energy Artea Bl.:.gnd FWHM Cha'3nnel Lefte. Pw Ct s/Sec %Err Fi:.-:

1 0 51:1..60 153 S6 3.2:11.022.66 1012 27 5,,65Y.E-.02 18.9
2 3 1460..1.2 42 2'3 3.11 2919.01 2912 15 :1..57E-02 29,0 3.:1.[.E+00
3 3 1461.42 30 :1.8 3 2.39 2921.60 2912 :1.5 :i.: 1.11.E02 36.,3



Sa plT tl s,. E T 1 4 0-, :..,"¢,

D~eca:-y T1 i.me ... .47 04.: 18 :1 .M. 4,.)
I::'" !• e j.... P a g ""a• ' ' "" :1. :!..

A.c-q~u~ii~sit'.:i~on T"imne = ] 30,IO,,.--2.0..10 '1 6"s=18) -4

I::osi;'.'lI D Peak::,.' Sea'rch'" Rep.,l:ort:.

3 :146 .1,

,3. 1.46:1.42z.;?

Ar~ea,.- BI.k.ind F:WHM Cha"nn-,l Lef~t: P:w %Err, F"' it.: INu c. li.d -:,

42
/80• '; :, ', r:- ji. "

:3. ,3.2,. 1: 291.1.. ..01 6 29:12.
IS. 2.39, 292•..:)•" •..1. 0 29•,.:) •::. 1.2i._

21 8, , 7 -8. 9

• II-::
15 3:•6-,,3 K-..40(;

1, -/0



Nuclide Line Activity Report
Sample ID : EFT-101410-9/3

Nuclide Type. natural

Pape N 2
Acquisition date : 30-NOV-2010 16:05N18

Iu.lu(. ide
K-40

Energy
1460.81

Uni-(:.(:.orrected D[ecay CorrA rea cb :clf uci/cc uci/cm

30 10.6:.* 2. 501E+00 1. 128E-07 1. :128E-007

I-Sigma
%Error
36.29

Flag: "*:." = Keyline



Summary fc NI1 e .-. :1. d e fc: v :i. N i y
Samp::,le ID : EFT..-:.1.01410.-.9/S

To't.al numlb:er of li.nes in s::pect'..'rurum
Number of unide" lunidentiied li.nes.i,
Nl b oliT l:)c? o) r inYles t :ntatlivel.y :iden:tI.-;i. fied

Ia ge : 3
Ac, quiLsit:i.'li.on c" e t ,O0-,. 'S- 0V .- 0 :1 n 05 := 18

:1.
2 66. 67%

Nll. . :i.de T"yp::,e u natural

IKI t. (0 :i. 1 e
1"K,..40

Iii. f e
U n cxorr c c•Že d

Decay uC :i./cc
:1.,00 1...281i-.0"7

Decay Cor'r.
uC"i./ce

:I.,,12SE.1--07

D~ecay Co'rr l-"S~i, gia
I.-S~igma Err,'o'r %E•r',r:',r l::lag•ii.

0,,.4091E-.0"7 36. 29

"Toti:al. .ct:i.v:i.t:.y : 1. 2:12 -07

Grand Total Ac!-ti~vitiy> N 1.1"28E:'-..07

F'a sq "K" - Key>/li:i.'e r'cot found

"E" = 1 rl u i t y cd ci t.dited

1. 128E"07

:1. :1. 2.8E...-07

"a"1" .= Man-al. .y ac:cepl::'ed
"A" = IN.uc'l:i.de sp:.ec.:ifi:i.c: an. . :1.:inm:i.'l:



Rejected Report
Sample ID : EFT-101410-9/S

Page : .4
Acquisition date n 30-NOV-2010 MOM5:1

Hal f-"L~ife Activity 1-Sigma
Nuclide Half-life Ratio Energy %Abund (uMCicc) %Error Rejected by
F-.1. f: 109. 74M 619.,2 511.00*193.46 :1. 00E+35 18.89 Decay

% Abundances Found = 100..00

•lag: "*" - Keyline



Uide:ti fied:ie.: E r•"ye ' L_:i.ne.s Pa e N:
Samtrp l:) l.e I ", I:F: - (.:1.;:1.0"./S fEl::q :i. .:1.Aq i :i.:on d: ate : 30.-NOV., Il. Wl. 0 in05n:::l. "S

1 t . ' rI re.. . I i 1:' W1" 'l i ... r . 1... ef ": F:'w C.ts/ -ec •,E 'rr %E f " Fl a. ': ;"

0 5.1.1.., 153 :86 " 3..21 , ':1022.. 66 :1. £01 2 27 5. -65E-02 18., 9 4.. 1:8E+00.i T
: 1460. 1.2 42 c23 3~;. 1.1 2919.0129:12 1.5 :1. .57E:02 29s..0 2.50E+00o

Flagi:j "T -e Tentativelye .> a ssc) :i.atedc



-,. Det,".oti.t:; IEd:i..son F:e-.c-rnm:i. 2 II)fl:R I::r.::,,r N;, (3 e' nep--a .-Une a d 30 -- OVU..--:-201:.0 :1.•-.,50 :27,. 42

Mi :i. m :. ium ),el..'.,:'t a b l e Alc:-i.- :i. v :i. L R.s l: o::'or.

].3ck..: !i (:I lEn ver y !M Y "DO:

.i :I e ... ulu ( l-:" ) )( LILC: i./y:,Ž)

F:-1 Ij 5:1:1.. Ha ."l. "f-L...i. 1 t ot::.o shortl'c
NA2.S 274..5-4 6.2251.E-0&:9

-4) 0 :136.•- .5 Hal. f-I.i. fie tlo sho"..-1
G-. :. 0. 0:1. -a l44 I--Il. f-I..f:. le t-'.co shol",,rt

C.-I38. 01 :16.' 42. I-la. f-li. fe too sh-ort
(1--4:1. ."1293.6, '4 al. f-I.. :fce tot::: sho :'rt
S(:-, s.6, 889.2 5 :1. .. 0 •:2E.-'.-•,
C -:1. 32. 320.0 8' . . 6202:)1-0.7
MN -4 1. 834.83 7..71. .E--09
C') 5 , : :. 2:3 • 2..1 ,, 71.7947E-08.
I'11,I...-'6 ., :18:10.. 9 Half-Li.. [ :i. -'t o Leo sho:1 rt
NI- 6 6... 5,, 3•" . :1. .52. E-'-(..
c ' ,, 3.2.,, 46 ",, 76941.E'-09

CO5 1' 3, 81. 076 9. 477 3E:.-0.-9
EI- 9 I 1. 1099.22 2.. 2492EF--08

C (-.' L I ' :1. 49 , ) , ,3. 8. 170E.-09
C.J'.-64 0.) 1..34'-5,, )(." I345 1 "f""I.0. :i. f t o stor:tc J .:1-, 1
1N1 I -" 6'.:'- CK.l, :148•',1.84 Half'I1-':f'L.if e too sh.:l"o-,"t

ZII-6..'. :1.1 15, 1 :2 1. 4407E-0.•

I,-.-, (01 559., :. 0 IHalf. r"-I.. fei. tf o : sloi t-'

R) ".82, 49 I..t]. fHf--Li fe -too sIhorCt
BR-B,...*3i 0.'1 '52 ::' 9, .64 I' l-h( L....:i.f~e too:c: s.hor;t~.L

.I. ' '0..l I. -f--l:L -fe too sho'ret
BR-85 C .. , 4.1 8:. f--Li. fe too shI'or-U
IR:---S, ': ,". ... 5' .8 E--'06
KR -851I .i I ..... 18 IHa3lf--i fe...: ':., "t:oo:, .. :.,"'
SR--85 57 513.9 1..2935F--08
R "1.4,, :1. - ,, 1,43 .17 .. , .4'•'.4545E-0:. 7
K1.R-857 0., 402.. 58 IHla]. tfo-l... s1h -1:o o.Il't:rrt:
SI1-.-:,7M 0.. 31.,, 40 I--l. f'-Iif...: e tot: o sho . rt' ,
KR-8-8 0., . 3.96. 32 IH-aIf. f--Li. ft:-: "oo:i sl" ortL
RB'-.,8 0.. 38,52.. 39 F-Ia]l. f--Li. fe too 1 hort
Y--•&. '7. 1536.0:1. 9.. 304.-E.-09
IKR.-89 0. 220.. 9' I. 1. F--Li. Lfe too s.• t t:,'l:
RB-)8'9 ', 1.031. *, 5: Hal -L. -f--Li. Ut: Loo slhor)t.
I I '0 C.. :.:1.. 6'' Ih8 6. a lf--Li. tf oo "t:,: shtor:::
I:B 9 ' - ': . , 1. , II. 1 -f-.I. -f. t:) s..H (:too.sh 1
F ..-9(I ,i 4. 2: I'-h"] : --Li. ""fe too sh o:3t:
Y-9',i 0 202.5. :1 Ia 3. -f--I...:i. fe too sI-ico-rt

:;'-91:1. C', 1.024,.30' I. . f--Li. fe too short t:
Y-.91. 14.. 1204.90. ,:3 4,, 4158 7E-06
Y ..-9:111 0., ,55.., . I.-la0. f--Li. fe too shl"or
SR-..92 0.. ,1383.. 94 I--la 1 f--il.. ife too shi•t'-rt
Y--92 0., 934,, 46 IHla :f--I...i. fe too shl"orL



Min:i.rin DetctbI)e'l:e.'.:'-l]e Act:i.v:i.t:y Repoi::,rt (contnl:iue.id) Iage N 2
Samp.:lel ID s::: EFT 1 i:-'1.-101410?..-9/S.] Aciq:uis'.ii~t~ion date:l':,. - 30-NOU'1aV--20:101? 16 0::18

BI g rnd
Sum

iucide9SRi3...9

,I I:. ..-I-

ND-.95

ZFD'-9"?'e

M0""991

T C...10:1
IRUl.-..103
TC... 1.04
RH'-105

RULJ---1.06

CD 109

SB-122 OS I.-.:1. :1. 3'i

, :i.:-.-- 1?

S B i- 1. 215
T :1. 25")E"-12*7..:

'T IE1.
T E.- 12")
"i- 1 2i.91

''ii i-.- :1 .E.?

XE-:1.291M

I - :1 3 :.

BA13 :. '
. 1 3:1.

SE:--131

1I .- 1I.32

T I-32
".lA-.. :.,3:';

r:: A"-13311
S i.33

i"E-- 1.3 Y11
XIE--:1.3,3
X E--. :.331M
C:S-":1.34

' 134
BA- 315M
:1:.-:1.35 ,

XIE-.. 1.351

11
15,,

0.

II?)

0..

0,.1

31 ,,

0.
7.

Ell.

331,
5,8,

36 ,,
43.,,

34..

64.
0..

R8.153l

I .

52.,,

03..
I.'.,;)1

0.3
43,,

0.1

0.

0C,€ . .I,

(l.'.eV)

590.2R8
266.90
702.6W3

765,, 79
235., 69
756.,72
657., 90
74"'•3. 36

739. 58
:140,. 50
306, 8:1.
497,, 08
357,, 99
31:. 8 90
724. 50
621.8 64

88.0603
9374,, 8
39'1. 69

i5r,, 56
563.,93

602 "':1.

42'7,, 89
:1.09.,28

4:1.7 ,, 90
57.,60

20R., 84
459.60•"
695. 88
:1.9".6..56

536., 09
:1.23.,,80

364 48
1.49,72
773.,6"7

163 ,, 93
66"7",,69
2.28,.1.6
30R,, 8422..76 ,, 1.6)

-529,.87

81.2,, 00
233,, 22

604, 70
884.,09

268. 24

:1.260.4:1.
249,. 79
5265,,6

IM'IA
SuC.:i./co)

Ha.la:.f..-I..Life too shnor-t
H..a.lf-L... i.fe,-. too s.-hort

5,, 00291E:....09
:1. ,, 7547tE08

Half-L 1 ".-I. i.fe too sh or't.-

1. ,, 94:1. 2Ei-08
H -L " :i. 1fe... i too short
IHl f-Li, fe1.' :i. 'ffo too sl:) or''.:

Hl- f1 fe t!o:o sio;i hrrt
Hal f L :1. too.... 'l'r..:.:, (:1 slk ort
IHl i f-Ife : C:, too shlotr

1. 4851-.08
Hal:.f-L.. if e too sl"hort

.l1f-Li.fe oo sho:rt
alfI .- Ie ' t)o)o shor t:.,eU

5., 72081E'--08
R. 53551i:-*'0"7

2. 51.21iE-08
:1., 099:1E li , :'"'08
7,, 3:1 93E-08

I-'1a :. 1:.. I.. *:i. U o o 1s h or"t;

4af-if too4 sho.rt

:1.1 9501:E-08
2. 20:1.51E-''08
4."63]8"71E-'06

alL. .. i. fe tot'1 shi ont:
8.,26361E.-.05

F (, :1. 9291'".08*i*i :'

Ilalf -I i Fe too 11 ort,
5,, 2G96E-..0"?,'
4. 63491E-..06

IH.Ilf-Li.fe too shcorUli'.
.3. 40631E-.-07
3,, 9,'2931• O**:...(,

IHl f- :i. t o s ol.. F *:i, f s il ort
Ha :i. il.I. fe too sh or.t

4.,,3306EF'--06
Hal4' :.f-.L.. i.f~e tl:oo .sh"•ort
Hal].f...L..ifle. too sl'hort

31. 3391E-.08
Ialf . F-L i F too sho rtls
Half• 1.1-L.. i.fe(.': too slho'r't

Ha. f-i... i. fe too sh ort.:
:1. 42501E...0.5

I-ia•] f..-. Fie too 1s1h ort
"7,.449:1E !: -0 "•9

Hlfi. f-.- i. tF'e sot h t. r't
H:-. I.fe too shor3't
Ial-.L: .... i "fe too shor) t:
Hal.f..-L. i.fle too sh ortL
Half I-..L.:i.fle "t:oo sl'ho'rt
I.Half."1-LI. i.fle t:oo shno'rt



1,

M:i.ni. mum Deitecl:.abl::,e Act:i'vit-y Reiport: (conti:i.nued) iI)'age 4
Sampl..e ID s E,,101. 0 Ac::qiuisi. tlion datve a 3t6 NO'.'1 "V-"8.-010 .1.6 I0 ::18

:.. P n,::
Sur,1.I ..- .1I

XE-- 13'-"

CS... 1.38
.I' "-. > 1L.3,5

IXE3138
[A1 39

C S-.. 1.39

BA-I 140
LA- 140
BA-1 4:1.

:.-14 1.
BI. A- :1.*41
L.A--. 142

C. .. I. 4C'

C :.144
::1.44
lI.D- 1. 47

EU-1 :I. .
EU-I. 54
EU-i...1.55
IE]L.-.- :t. 56s

..F:- :1.

-.. :I. 8"7f!
R E-.-188

HI-207TL-...20'8

PB-2!14

TH21.1

TIl: ' "•-.2 'I.

UI' - 2 'I.5,
N'P239

A M--'24 :I.

1 .3 1,
0.

01.

[ .1

:1.

49.
01,,

Q49.
0..1,0

5.0.4,

[35

542..

0.
4P3.
0.1
C)..

24..

13.

(1.3'1.1

450,

01.

(36.

8:1.8.50

661. 65
455.,,49

1435., 86
R.58.,3 :3.

1I. 420., 50
:1.65,. 85

:1283,. 23
537.. 32

1596,, 49
1I.90.:2;:'

145. 44
.1.354., 52
255.. 12
64:1.,, :1.7
R93.. 26
:133,3 54

1469.I5
S9 1.0550. ,,21.

.... .. ?•:

344.2"7
1(00'4 ."76

105,, ,3:1.

646.29
482. 03

:1,22:1. 42
,, "•h..685.,81

1I.55.,,03
2.79,,.1.9
569. 6**

583..14

609.,,3:1

35:1.. 92
R40 ,,9.8

1.,86. 21
338,. X

84. 37
:131. .. 20
63.29

:I143. 76
.06.13
59 , .5'4

I"I3(AM L :./ : ¢:

6. 4934E-.08
l :-L. i.f.e too sh"o• t

6.05791.-.09
al. f-Li..ife too shot .'';

Ha l. f"-Li.f :i.e too s: l ort
HI-a. 1. '.f-L... :i. 'fe too shot :''
I.-l a 1 f- I... :f. fe t' o o Io rt

l.-"la.1. 'Fl-I. :i. Fe 't.:i:::,O el" o:,pt'Ila lf-Li... :i. Fe t:oo sh ort
Ha : f'-Li.fe too sl or-I.,l

3. 06401as:..08
H.Ial[. f-L.... i. f"e .t:o o shlo'rt..

Hal-1 i..fe too shor
Ha 1 'f-L...:i. fe too shorIt' .
IH'a lf:. F--.I... :i. 'fe too shor 1 )t

6 ,,080"OIE>.08

I..a1 'f-'F"L.:i. fe to'::.', short
6,,42031[-.0',7

l 1. ,, 571. E','L;e1 I'-08
21.081::-.08
3,, .89051E-..08
3.3, 4'73E-}.08
6. 96.1.9E..-0",
:1..41.20E.-.08
.3. 41951!i-'08.

Ha l- LI 'fe ':oo sho'rlo ,
Half..-..L..i.fe too short

1.. 50401E.08
5,.507'71E..-09

Hal:.f"-LI. if le too sh or't'
I.-la1f.-LI. if e too sh1•ort
Hal:.f-L..i.f-e t-oo sh ort
Ha1l".-.L..ife too sh"or~t
Hal:.f-L.. .. i.fe tboo "shortl:

:I..9388E-..07
5.01,831E.08
8. , 5.1.791E-.."7

Hal:.f'-..I..i.e '1:oo sh ort
2. 6876E....06
5.1.1360.EIi}-08

I',.alf-..L.:i.f"e too.:' shlort
1. 24601E.-('7
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WR EF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: FT-- b 0 //- 9

Sample Location (Well Number): LP7- ?

1. Representative sample collected. Date/Time . -- --/ /01 en

Sample collected by: -'-5 / - - Date: -2- -/t
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:
Printed Name / Signatudre

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

Performed by: S j Date: tz, -L_.- I I
Fermi 2 Chemistry Printed Name gigmif-re

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

Performedby: L Date:
Fermi 2 Printed Name " Signatui '
Radiation Protection Supervision/Delegate

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

Remarks
Remarks 69



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-62011-9
2. Date Sampled 06/20/2011
3. Time Sampled 10:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/23/2011
2. Time Sample Counted 03:13
3. Background Inf.:

Minutes Counted 30 min.
Background Count Rate (cpm) 5.6 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2291.3 cpm
Net Spike Count Rate (cpm) 2285.7 cpm
H3 Spike Activity (dpm on count date) 6512.3 dpm
Counter Efficiency 0.3510 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 5.9 cpm
Sample Count Time (min.) 30.0 min.
Net Sample Count Rate (cpm) 0.3 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinirnLIm Detectable Activity (uCi/ml) 3.3 x '(Bkg min.) + (Smpl min.) 6.47E-07 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 c.,-Ui--i

Reviewed * Date 2$/(

Form 76.000.39 Att 1 131/1 DTC: TGCHEM File: 1319.02



WR EFI 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: E'1'7' , .- Cý /

Sample Location (Well Number): 72

1. Representative sample collected. Date/Time . / /,47e7

Sample collected by: / -- -a- Date: 6 -7-L- 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: .jq-& h /
/ Signature

Date: __________
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: CI 2-,(6L9
Fermi 2 RP Printed Name

/ Date: ).'



WR EFi 04-052
Page of

Attachment 1, Page 2

Sample number: ,s r-r--~ cz

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 RP Printed Name (Signra re

Date: (...L.,,(/(

* 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 Radion Protection Supervision or
delegate.

Performedby: t,4  '?( i I . f. Date: L-1Q -<
Fermi 2 Printed Nam- Signatu#
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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t1 :: N/. .

:1. l 'l a: EFT, -. R3. - 9 Acq isi io ...... u1, 22-JU'201 150 1 .... 5(.....

Fermi 2 Radiation Protection7 GamSetroscop R1epor.td.-.,"'-('),:.<f,:i3!:J](i

i'.{" ;.:: ({,;2,,([.:l ;".:i{t,.S am...p l e P a r am et e rs!.,.l:""I / 1;i:t.{ l J .: ,. ...r/I: I.'''..." .' ;2, :'"

Sa pl I D. N.u: mber,, EFT -6201.1 -9. ;.': 1,.3 1 ':"•:1.• , ,"• t.i""',"i 1 ii ",:.6E;""(! !!: .. ,.':"•, 7
Sa pl collecti.on": "s:a.t ,..e 20.-JU',.N-.201]•"., 1 ,,.;: .... 7(14 ,, W:0,0(:.. .."0,;, 0 .:. ,:" ,t' !,~'" ~: "1....•' .
Sample coll ctio end date N 20.....0 15" M"... '" 0 :$. ....

Ty p.o.sa. l N.:;, I:..: L Mar . ] L i :"..qu id .;)f:.i ,, . ;I(':. ,.t.• .4, :)-li....;E i. , 1

Sam ple quant:. 7' i ty , "' s ".I ..O,..,. .. :. ,". :. ..::1 7 ,(..9 :.E+:.(0'l :.7 3 , :(i. F'.. ; ::'c."c , .:.
Sampl geo etr 'N M2L.: Op ra or .CL,1:;:•:.. .• , ' . ...... ,: I!..

,, ~ ~ ~ A q is t o "Pa.r:ameters..k.. :2! 1 , 1 4 1 {:4i:..I{:~i; :•rI



Sample Title N EFT-6RO11-9
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E 1F- /oL Lj it 9

Sample Location (Well Number): &FT- C,/.

1. Representative sample collected. Date/Time l0hz/I/i / J,.?7 4qS"

Sample collected by: X loml-15 / --- - - Date: 14/11-'/(t

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: i-'.",7 7- / ..............................................7 Date: / d 17-.:-) /

3.

Printed Name / Signatu.le

Sample counted in accordance with 7 .0 0 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

ned by: _____ Date: 1/-f/t(Perforn
Fermi 2 Chemistry PrintedtName > nature

4. Tritium analysis printout re ie 5 edb adiation Protection Supervision or
delegate .

Performed by: Date:/•3
Fermi 2 Printed Na' enatt %

Radiation Protection Supervision/Delegate

-1/

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-9/S

2 Date Sampled 10/24/2011
3. Time Sampled 12:45
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 17:10
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) 8.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.5 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MiniinLim 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 1I-I--i

Date NOV 01 2011

DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: &FT- /o qdii- q9.

Sample Location (Well Number): CFT- •/

1. Representative sample collected. Date/Time 1612-I111l / /l.'a/5"

Sample collected by: 'ýW,41eA /I," , . 2i -

Printed Name / Signature

V'.

Date: /Ae,/i,/t

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: /dli;-./1f
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: ,
Fermi 2 RP ýted'Name att

C-

Date: -/I- i
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Sample number: / 0 V,)q/ - 1'

4 •' .•
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: N7fe ilA / 9 Xli-- Date: J-
Fermi 2 RP Printed Name Saignture

i-/

* 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.

Ii

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

Performed by: Kofi&/
Fermi 2 Printed Naie
Radiation Protection Supervision/Delegate

Date: •§/:/ -/

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Page gi 2
A~cq.:uisitio'n date : i-NOV-W i 1:i:S-,mp,. IU gi EFT-102411 9:.-gs

Fermi 2 Radiation Protection Gamma Spectroscopy Report

•.•.* *..** •:..m~-** *-,...m•.,:.:-.•..,S mp e PaSmeamp...le,, Parame-t.ers,..-.x.:..* .,:.,:•...
Sample ID Numbers EFT-102411-0gs

Sample collection start: dates 24-OCT-2011 12.45:00.00
Sampl, collection end ,:ate ;:t24-OCT-2011 124i 00
Type of sample N I L Mari. Liquid
Sample q u-titi :1. 3,I 33 ,,0 E+03 (:-.'.. C/
Sample.- geomet~ry a: M2LI.. Operatori: CLP

Detector number g ])ET 4 Acquire date :. I-NOV.-20 W1 026:1623.0'94
Pres-et live time s 0 040Elapsed live time g 0 004500.00
Elapsed Peal time N 0 00:45:00.63 Percent dead time : 0.03

Detector number DE' 4 Yearly cal date :14..-JUN-2011 14505641
Key/channel : 5.,00032E-01 Zero WOWfet -..5,54949E-0:1.
Df:aily cal date N !-NOV-20il 00:48:09.27

*************************Peak
Start channel u 100

Height sensitivity : 5.00000
Maximum number of iterations to

End channel i. 4096

Shape sensitivity a 10.00000
resolve multiplets : 5

xi xx xc xx*x*** * xc*c*xs :. :x* Nuclide Identification Parame.t.ers ** ** .**************x*x*x*x**
Energy tolerance : 1.75000 ,- Half-life rat:io :i 10.00000
Abundance limit N 75,,00000 Libra...ry n dacmasternlb
Efficiency file N EFFD4..m211 Efficiencies at N Peak energy

Pk It Energy Area Bkgnd FWHM Channel Left, Pw CtsiSec %Err Fi t:

1
2
3

511. 35
559.86-
609.,38

67
30
R8

2..39 1023.75
3.382 11P0.,77
2,,0 1219.8•!0

1015
1110
1211

18 4.40E-02 180 £
16 I1.26E-02 40.i7
16 2,,04E-02 25.4



Samp 'l T H .11. M..
Deca Tim 8 WRIN. .9 ,

Post-ID Pek Serch Rport

A ,::.(:I'.P a g gi • i.; i :," i ''., .. i".q : ... ;:f)t I. .D: 1•i :f:;i, l

It Energ A:ir~<rea B.klgnlld: IFUHI-I" Channel•''•:] Le.•.,f~t: i:;w- %Erlp;•" Fit Nuclidwý.ý

(,7
~: 311.35

..1

34" ::

..55..

67
30
28

2 .39. 2. 7 ...... .. -IS, 18.6'7 ..
":3 :.32: .1 R.1 i:, 7"7 1.11. I(i)i 1. 6, .i]ý 7

.. .. .O 2 9........... 12 1 . 1. 25 I(, ": .4:,
£•( i1~~(
6~> 9.17'

~Il



'1. 2 -.1. A j. . t, d t ..-, : A." C.. . 1. 1 . 2



Summary of Nuclide Activity
Sam~ple TD N EFT-102!411-9S.'.

Page C
Acquisition date N I-MOV-2011 16:1WE:23

Total number of lines in spectruml 3
Number of unidentified l.ines. .: 0
Number of lines tentatively identified by HID 3 100.00%

• ¢.*-*. There are no nuclidles meeting summary criteria .*-N..)-:•

FlagsN "K" = Keyline not found
."E" = Manually edited

"M" = Manually accepted
"A" = Nuclide spec::ific abn,. limit



Re.je~cted RepU:ort:1Samupl.e ID i ., :T-.i024 i-9`i-. 9
Fpcagie N-"t.

Acqu_'isi;ion date : 1..-.i.O .-- G.1 .1. 6 ".:-:2 ,

-I. 1.8i ( U Ha f-. i. fIe
j:t.09. ,'4 M

Hal1f...L..ife
F :1at:. o

107., 11
Abu) n i: : a ,nce ,•

Energy : . t3 nd
511.o00*• 1.93.,46

F:ound = :100), .0(3

26,,. 2 7,44 559,,.1.0a
563....23,. V I ,s3

57J,31.0

740.1.2

77. ,v, 1.,,76
8q67. °63

I,'.:. 2. :o"72
:1.216.,02
1.228°..5..2"

.14..1'.:,J. . -3

1 787.,,67
lances- F:.oun'rd :::%; Ab::,und

Y'92 -. 154 561. 10

844 30
934,. 46*

1.405. 40
Kidanrce-s Fou.Ktnd -

4,, 1.4

6. 10
0.39
0. I.2
0.,12

0.,14
:1. 63

1.39

0.,33

0i:.13
0.,,33

73.,7(..

2.•40
:1..25

:1.3.90
4. 80
9,, 7 e.

89.00
5. 60
5.9

's, ':0

89.90

2,.89
3. i .

46.30
5 04
3.21:.

5.94
4.11.

15, 80

48.48

A.t::ivty I Sigma
'i. .) %Er-po'

-.-- ,.. .. F.ond.

--- Not: Fcunid .

I..I..... , [:O i'i .Not.

- - 'I:: :. .Not.....

--- I'.: o ct , F und.
-- j Not: Fo, und ..

. ::::, l.•olt .F
--- Not F-ound .
---.... No,::t F:,-,ound ......

..... t.I ! F: ut rid ......

---... I.Nct c, .Fo

-- l Not Fo ,und .
........ N'ot Fo,::und ......
....... Not: Focund ......

---.... N~ot F:ound ......

1. 4701 40.68
--..... -. INot: Found .....

lot Found .......

Nlot: Fc:undc

---.... N~ot: Fouc cnd ---....

2.673'"07 25. 33

---. t: F : ......

1. 334Ei+00- P5.31, .8.

Rej'ecte by
Decay

iDe,:ay, Abun.

% Ab::u

RU...103 39 :. 35D 0 21 497. ,.-
61.0.33

Sa. cf'es I'CI 0d :F:o

Abun.

X AIt :u.nc

XE-:3. !35 9. i 21.50 29... 79
608.19, i

dances Fo: n -: 031:

Dec-ay, fu ',,

% ibuy

19.9,M 590,. 65 6093

934,, 06

:1. 38,,11I
:1.377.67

764. 49

Ab un:ltdanice: Fu Um=-

:1.r00@E-35 23.38 Dec~ay
-- I- ot Found...
---.... N".ot Fo',:uni'd ......

I-i- . IH t Found: .......

....... Not: F:ound ......
-- INot Fcund .

--- Not Found
(AbI 1 L..i.it . 48.4 )

Fllag :1"." :"m" l<.eyl. lire



Samp le : .. t i. ID :. •,,i EF iii.. I:P ,e

A".rf'ea' Bkig.nd",~ I:'WHH Cha;t n ne Lef .t..',t. P.:w CtsGe W,:. .•': .. iii.r %Eff't i Flag. qI.

f-} 51.35
""59":. .. 30l 30:

55 22 2.0

103.510:15 IS. 4.40E-02~ 186
:1.12. 0. 1?.0 ' . :1.. .. :1., 26 .- 2 4 '0.
1 1. 80:.. 1211 16,( .M.N -...I 25(- }. •:.1:";••.. . ... 4.;",,

4.52EH2
4.4 0E + (?

4.2E0

Flaw "T" - Tentatively associated



S Detroit Edison Fe•,"mi 2 MDA Report, Generated I-N(OV-20 11 7:01:1.61 R

;.Sample ID a EFT-102i.411-gs: :1

Minimum Detect:able Activity Report

(UCi/cc)

BE--
F -18

1-.A - 24
MG-27*"
CL3

AR-41I
SC-46

CR-51.
NN-54

MN-56`

N 1

CO-57
00-5.9
FE-59

CU-64

ZN-69M"
SE-75
AS-76•
BR-82
DR-8.3
BR-84

BR-85
KR-851
SR..-8S'

RB....6
KR.O..8

R8711

KR-S81

YB-88

KR""89

KR'"90
RB.,-901"
RB'"90M1

SR-"91.
Y-911.

SR-911

38.
0.

IS0.

0.
0.

60.
0,.

19.
40.
R9,,
23,,

0.

14,3.
02.

154
0.

43.

14.

43.
C7,,

:1.60.
0.

0.

58.

0.,

5.ii

0.

0.

0.
0,

0.,

10.

0.
0.

10i.
U..

47. 59
511.,00

1274.54
1368.,53
1014.44
1642.42
146M. 81
1293.64

889.2R5
3:20. 08
834.63

1238.25
1810.69
158.38
122.06
310.76

1099.22
1332.49
1345.90
1.481. 84
1115.52
438.63
136.00
55';9.,10
776.49

W;2. 64
881.50
802.,41
513.,9 9

151.18
513.99

1076.63
402.58
388.40
196. W

1382.39
1836.01

R20. 90
1031.88
1118.L,69
831.69
8R4. 23
202.51

1024.,30
1204.90
555.60

1383.94

7, 1 106E.-.08

Half-Life too short.;
7. 409:E-09

Half-Life too short-
Half-Life too short.
Hal,.f-Life too short-.

1.5447-07
Half-Life too short,

7. 981@E-09

7. 1688E-08
8,, 617'5-009'.

1.,, 5507E-08
IHlalf-'..Life too short

1. 4863E...08
7.19W::.E-.-09
6. 6209E.:.-09
1,,5:1.OE.,.08
7. 3607E-.09

Half--Life too short
Hal-df-L~ife too short

1 4977E-.08
Half.-Li.ife too short

9, .9609E-09
3,,0557E-06-'-
3,,3908E-"07

Ha.la f-L i.fe:. too" '-lhort;

Half-Life too short
Half-Life too short

1.9376E-06
Ha.l.f-Life i:oo short

9.i448E-.09
1. 01.39E-..07

HalfL....:i.fe too short
Ha].f-i....L.fe too short
Half....Life too short
Hal.f-L:if fe too short

7. 4749E-.09

Hal.f-Life too short
Half.-.Life too -.s•hort

Ha].f-L.i.fe too -sho:rt
Hal.fL...i.Lfe too AhoN.:
Hal.f...-L:i. fe too short
Hal f-Life too. short
Half-Life too short;

2.°4468E-06
Ha'=lf-L~ife-. too short
Half-Life:. too short



Minimum Detectable Activit~y Report (cont~inued) Page g
Sample 1D g EFT-102411-i-g Acquisition datea I-NOV-20.i:11 Ig6tI2-,.j:3

lqc.iHUNG
:t~::I<

~;LI.Ih

0-92

NB-94-.
NB-95
Ii-95'

ZR-95

ZNR- 9-7*
ZR-97'.

TC-99N
TC-101
RU-10.3
TC-104

RHU-105
RU-40I,5
RUD- 1061"

CD-1093
SN- II

SB-122.'.
SB-12.4
SB-.I25
TE-125M
TE-127

TE-127M"1
X E- 12'7
TE-129
TE-12911

XE-1291T

BA-131
I..-131

TE-131.
TE-1311M

1E-1321"

TE-132

BA- 1331

1-13.3
TE-1331M
XE-13*3
XE-1331
CS-1341
1-134
TV" 134..

1A-1351

XE-135

5k

8..

0.
0.

10.

57.
85.

0,

30

10.

20.
5.

18.35.
3.

34.0.

22.4

563.

16.

31.

I2.
44.
52.

47.

0.

47.
58.

4:1..

0.,

537.
0.

0.

Energy
1eV)

934..46

590l. R
R66. 90
70R. 63
765.•5,79
2•.35.,69

"/56.72
657.,90
743.36
739.,58
140.,50
306.81
497.,08
357.99
318.,90
?7R4"E. 50
62:1. 84

93W. 48

158.,56
563.,93
602.71
427.89
109.28
417,.90
57.60

ROE. 84
459.60
695. •!88
196.56
536.09
1.23. 80
.364.48
149.,72
773.,67
163.93
667.69
RES. 16
30P. 84
276.09
529.87
912.58
81.00

R33.22E
604.70
884.09
RIO. 47
P68. 24

1260.41
249.79

MDA
CuCCic)

Half-Life too short
Half-Life too short
Half-Life too short

5.58$000-09
6. 0936E-09
1.,1970E-07
8. SA.SE!- 09

Half-Life t~oo short'
Half-L~ife too short

2. 9326E-s 7

Half-Life too short
Half-Life too short

7.9

Half-Life too short
1.,2877E-06

Half-Life too short
6,,297BE-08
2. 5740E-O7

2.,,24:1.3E-08

8., 164E-09
:1..0375E-08
5.,8,740E-08

8I . 0043E-0.'.:
1.9683E-08

R. 6993E-IC6
Ha.I.-lf-Li.fe too short

2.001.3E-05
8. 8040E-09,

Ha.,-lf-Life t~oo short
2:..26R•.!2i•--00''

2I ,"904E-
Hal1f-Life too short

3. 2875-008

... 5223E-0
Half-Life t5oo short

:1..4554E-Of-6'
74,,6970E-07

Half-Life too short:
3. 5543E.-08
3o 5268E-08
:1..06300-06
4.-•2898E-06

Half-Life too short-:
1. 0004E-07?
8o 07:i3E-0'7
6,.9644.E-09

Half-.L~ife too short
Half".-L~ife t9o short

3° 6953E-..06
H..alf.-.L~ife too short.
Half-.Life too short:



MinWimrtum• Det..,':ect:a:.ble Aic.:tivi.t;y Reprt:!:oi'- C,::,c:,n:'i.n"•ue-d) Page!]•'': a:

XE-135- *. 5E6.56 Half-Life too Cori:
1 3l~tc.] :.,:IeS t l.:.e$JL (c ..:i. /,:c

I~I:,.I. j , .. it.' 7L ",:2 : . i: ..

I '" /l.U ;, I :1.t. , .) . Il<d . F:"l...:i. 'f t 3I E1 ; Ii:: ! h C:,'"!C S " 1.. •"?2.4. ,,61:.: 6 5:,,(.,"..' 7.o;2738,#,E " 0')9

0. 1458 Half-ifeI*F tooC. short

CL'I •" 'it, I(4!X , i,''.l ].f..l..i :-., 1; ..•i)flXE.- I., ,,''. , I..2 . 1.lf-Life too sh

L ) (1 i '.I." 'I..• 1. H f-Life too sii o .t.'

C E139 5'9• 1.5 7' 773 3:I--.c.

I o I(:. .. '!,• ,, ,

. I. c.., "128 .2'3' Half-if...:i.lFe t:oo .hor'L."

C :. t.. I. 1 8: I .A -: c:.,, .-:1..,-.:~i2 . ..: .- i .i;]•

IBi.. ... , '," 3.6459.4E-08k

IJ.,J ,,.:I ..... .I,... :....: I:: ci 'd o " :

I LA 14.'.) 0 1 6 2I.. 4142• 0, ..'

"'t:'"' .1-"• 4.' 'It) , 6'-, ' ':r, • :-.;

CEi;-. 1."o .4, :1.45S .44.•" 1 .48010 08..', ;#:-f' ;,...

IF 1IS.( ,,1.4 .52 Hal f-Life to~ o * .lcl..:

I I II::H .. l4f•t:. ... I: I:~.' i. . 2.1F : :'!31..,(iyr

Iii '" ! 5I "(.{ I /*' ' £ ' '," 1.......-.. . ..
f. . I .. ii4i:..ii

LA14 I.251 afLf o hr

'-U t..:{ G.. 3: i'.21 9 3. 7 ."8F E -Oj i"
"" 0". 18. 1 H f: to O wl.
.U'I ,, 1. 1 .76 3.9747E-08

E-I"{1" M.*, 25 1 ,I.;; i) 1.646 s.29. 1.29,,g:!:;130.0""7.}

HF<-'81. 33?"' :.:7.,",... :. 482 .03. '16.6697E-09t:, I [."zl:
'.i :",., '+13.,l IR21.4 2.8 51 -0

.....02 0. 583 .14 H.a.,.l~f-L...ife "i to.oc: .. h. l-l,''..'

BI::B-21::4 0. 609.3'1, ' Ha<l~f-L.I..ifle toom ,:horl-c,.L

THI"1- '-;.'' 547 1., 843, '7:. 91 ,:.:.:.746 E:".(-07<

N',tP:'-- 2:3*- .-:) 51. :106i•., 1.3 3.7', ,867-,00...7

AM -24:l.. 1{4;. 3:1. ... ...5"-,,,':4 :1.283.... ...E,,, 07':d



GEL LAB RESULTS

EFT-9S 2010



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: EFI-9/S Project: ROIT001 16
Sample ID: 245517016 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 04-JAN-10 14:45
Receive Date: 25-JAN-10
Collector: Client

Parameter Qualifiei

Rad Alpha Spec Analysis

Alphaspec U, Liqui d "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
Beta

r Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

0.985
11.2

0.443
6.93

+/-1.80
+/-0.410
+/-1.42

0.361
0.446
0.226

percent
1.00 pCi/L
1.00 pCi/L
1.00 pCi/L

MXE1 02/09/10 1349 947744 1

DXF3 02/11/10 1933 945896 212.0 +/-4.16 4.76 5.00 pCi/L
10.2 +/-3.09 4.43 5.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

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

2 EPA 900.0

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Uranium-232 Tracer Alphaspec U, Liquid "As Received" 101 (15%-125%)

Page 45 of 58



•r~L LI-[•I-•I• 1%Jrlir~ro. Li._=,

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

Certificate of Analysis

Cormipany
Address:

i

Contact:
Project:

Detroit Edison - Fen-ni 1
PO Box 44440

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

Report Date: December 30, 2010

Clieht Sample ID: EFT-101410-9/S Project: ROITOO116
Sample ID: 268144011 Client ID: ROITOOI
Matrix: Water
Collect Date: 14-OCT-10 11:55
Receive Date: 06-DEC-10

Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Metlhod

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha j U 1.15 +/-2.63 4.71 5.00 pCi/L VXC2 12/27/10 1948 1059089 1
Beta U 3.69 +/-3.51 5.86 5.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

I EPA 900.0/SW846 9310

Page 23 of1 31I



EFT-1 OS

2006



WR EF1 04-052
Page_(lof-2

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CIHECKLIST

Sample number: LF-- 1• e€ o ct

Sample Location (Well Number): 'P -- S(z

1. Representative sample collected. Date/Time 0/0h 4 / 1 63 Z.

Sample collected by: .5t, k-, i-4 Date: 0(.('/ t): . Plied Name /- ibnature 7 oio,( Z0/o

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

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

Sample sealed by:; cL-,A. r2.,Jl, /!J¢ s . Date: O 4/6 Z
Priated Name i Signare

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000o 100TR".

Performed by.K~ [i1 0n0e
Fermi 2 Chemistry Printed9ame Signature "

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

Performed by: /', 1  /A D ate:

Fermi 2 rýinted Name Signature
Radiation Protection Supervision/Delegate

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

Remarks % /'i J\ 44 '4W 42 ?/[•9



-50

Tritium Activity Calculation

Sample Information

1 Sample Location EFT-10S060806
2 Date Sampled 06/08/2006
3. Time Sampled 10:32
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 02/02/2007
2 . Time Sample Counted 10:00
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3388.1 cpm
Net Spike Count Rate (cpm) 3380.7 cpm
H3 Spike Activity (dpm on count date) 8340.7 dpm
Counter Efficiency 0.4053 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) 0.1 *cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniuqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.12E-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 dpm/uCi x Sample Volume

Technician Date

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



WR EFI 04-052
Page ( of 7

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: £ FT- 12%se--c-c-'ae

Sample Location (Well Number): • "T- IN -S

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

Sample collected by: "Y.4 Si Lcb
Printed Name -. UjL-,cJC Dae 0G/6 A

(MnatireSl 3 fle( 02-1.01&7

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 k,, 41.. t, 2 / l. A<, Date:___ A___

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 #
.1/

Performed by: Lt . Date: ? , (i7
Fermi 2 RP Printed Nane. " Sign/4 e



WR EFI 04-052
Page Z of

Attachment 1, Page 2

Sample number: T " 5 tQQoL

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

Performed by: -Printe NaeSignatu
Fermi 2 RP' Printed Name Signature

Date: 7-t- o•-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.

Gamma spectrometry evaluation reviewed by Radi'ation Protection Supervision or
delegate.

Performed by: /'45 /,Aj)5b / /6"1 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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Nucid Lin Ac[J :.tivit R. 0 o -
Page g 2

Acquisition date g WJUL-a= WW58

1 .4
:1. C.0.~ 8.

uncowected Decay Corp
Area %Abn %Eff UCUCC UMCC

51 10.67* R.500E+00 S.89GE-07 2.89GE-07 22 :1.

*. 2: ~ I



Summary of Nuclide Activity
Sample 1D N EFI EFT-10SO6080

Page a '.3
Acquisition.date t 10-JUL-2007 102208

Tota nube of lie :i petu

N ci d Hi feiSi

K-4 1.00ir:E: *05Y~

Uncore:. cted Decay C::
Deca,..,,:-,'.y uc:i../C:C: u. : i./C •::

1 , .0 0H:i 2'::............. ... P::..... .... ,

Decay Coor 176igma
I-Sigma Ervar %EPPov Fla,-.ý,
0.664E-07 RE.91

I.."..." ............... -

Total Activity N R.89GE-O*',,'

2 .!! ,, 96" E -O':,ii . '..- "

Flauh "K = Kylin notfoun
"M" = Manually accepted I
"A" - Nuclide specific abn. limit
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Page a

Acquisitiw date N 10-GUL-2007 W22M

it Enrg

:' 5I:.1.3 115 51
14

1.52 1023.68 1017 12 6.42E-02 15.5 4.88E+00 T
2.01 1118.99 1113 11 3.45E-02 17.2 4.68E+00 -f'

Flaw "T" - Tentatively associated
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Minimum Detectable Activity Report (continued) Page a
Sample ID N EF1 EFT-I0SO608(.`.-) Acquisition date u 10-JUL-2007
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1.

S. 0173....I

3.3629E-0.3 4

3. 0658-0-..I

Ha. I Iif to shr

Haf-if too shor

HafLf to sor1:

Haf-if to shor t

Hl f-Lif to shI 4 l "i

Iaf-Life to shor

Hl -if to shorli.

Hi a t 1 f I feto hr

I 369SE: 0

H l -if to h r.

1.~~~ 0151-...'

HafLf to sho&-III C

IJ1 0 4 0j:: n - - ":-_.:



'Dý,-!::ecableActvit Reprt coninue) Pue

t. 136.

XE-1 ','

'I I )

X E 1

CI E

C 6 1

L A *I

BA14

CE1i
LA141
BI A -

Rol

0.

(" 1

40.

24.

26.i

36

25.31

:1. C.1 2I

255 1 R

13. 54- ..

1489.1

91.1

9. 8G 7 1.`.1

H l -i f to II I IiM.i

Ialf -i f e oI ho -

HafLf to si h or I-;I

Ha f- if too*I'''Il*

1 I. 88 E oI '

5.. 491 E-i

Half-Lif to Ilk III.

II 3. 0 7 I 0 E - 0','?.

H l -ife'. too Wol-

Haf-if tosow.

21. 4 31



WR EF1 04-052
Page_(of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: tF-- 16s ar odtG

Sample Location (Well Number): ( F¶- 5

1. Representative sample collected. Date/Time /M• 1 6, / i 03 2e

Sample collected by: L, 44 AUL-- Date:.,/ o
Prt Ited Name Q/ Oignature

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: :4,-, ts-, /C¥LtL Ac'4 4. Date: ' /04az&
Priiated Name / Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: -/ / Date: - ",
Fermi 2 Chemistry Printed Name Signatur

4. Tritium analysis printout reviewed by Radiation Protec•fcii7 upervision or
delegate.Performed byl d • i/f•' 1 -e1• ite SL•'

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-1 OS
2. Date Sampled 06/08/2006
3. Time Sampled 10:32
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/03/2006
2 . Time Sample Counted 10:00
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) 3598.6 cpm
Net Spike Count Rate (cpm) 3591.4 cpm
H3 Spike Activity (dpm on count date) 8580.4 dpm
Counter Efficiency 0.4186 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.8 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniriqlm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.07E-06 uCi/mI

Efficiency x 2.22E6 dprn/uCi x Sample Volume

Sample Activity

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

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician r0 IZ--. Date

Form 76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Samplenumber: £I'-' -

Sample Location (Well Number): " -- _s

1. Representative sample collected. Date/Time &( / /3 -Z

Sample collected by: 37-. ShkM.ic , '.kle: e: , [6G/6CA• - ' ~..Prifited Name<'4 T7 Sig ture---•".

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: Ud wF'I,1,,/ C.. IA-X
Printed Name / Signature

Date:__•_ ___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 #

Performed by:
Fermi 2 RP Printed Name

__________Date:
Signature



WR EF 04-052
Page Z of -c

Attachment 1, Page 2

Sample number: 2 17T- 10 5.oGL ,6

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 -4"_-"-

Fermi 2 RP Printed Name
- Date:________

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 Raiaiation Protection Supervision or
delegate. /

Performed by:: 4 Ai 7C) -gc' Date: ,-
Fermi 2 Printed Name . Signatureu .
Radiation Protection Supervision/Delegate.

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

Remarks



DIETRO IT lED ISON F'EI:RM I".. POWIERL PLANTI] 11-AUG""2006 09VIN3 :41.20

R:Y3AD I Tf* 1"-I P::.l:;.O fi CTr ION DEPAF:.RTMEiN.Ir

G:r:IMMA 'SPE.T:R,:OSCOP::,Y AIN IALI...YSIS I:;..EPI::IORT

HIGI EF FiC:I:El:i:" VN.CY DETECT OR(:

S-a-,. :. .:'e ID 1: Num ber's : EF:T 10S 606(-&806 Ei::1

Samplhl)' e End T.im, r:As 8..-.JUN 2006 10 :32 Q00., 00

I: M R I ."I..................................................... ............................................................... ....................................................................... ........................................................................

.......................................................................................................................°.............................................................................................. ............. ....................

..................................... ................... ... l'...l............

...... ........... .....................!J......... .......... .

I::0 A G lX K ...................... .o) f ........................



Pa'.g., e :s 2
Snml::,e3.:: X) :I FT:.-I.SOO8..06 Il:" Ac:qu:isii on. da. :i.o : :,, l..A .006 09:o:1.n3..;7

IFe'rm 2 I: 8 ad:i.a.-,t. :i.o IonProtec:i. Gamma Sp:ecltsroscopy Re:pocrt:;

Sam pl.e Pa r'amieters
Sampl:le ID Numl::,er': IEF:.I"..S060806 IEFj:1.
Sampl: I.e c~ol lect:i:t.on start: date : 8-Jt.UN2006 10 :.:32 : 00.00
Saim.;a3ple c .ollect:i, on end date u 8.-J.'I-2006 W10.n.::.00,,

yType of" sainpl:ie : 1 I... Mar.:i., I...q:i. du:i
Sampl Ie q:jlUanti::.ty': :1..800000E1+3 cc::
Samrple gerome't'ry u: Ih...I... Operatorn : AKG

Detec'torr numb.er :N '.OI:T 4 Acqu:i.re date u :.l.-U. 2006 09,0" :: :.i::37 .61.

Preset. li.ve i;m:i.,me : 0 00 :: 30 :: 00. 00 lE :lap:.sed l:i.ve ti:.me :: 0 "0 :: 30 :: =00., 00
E:lapsed real t.:i.me : 0 00t3f:01,,12j Per'e'.cent deadi t i.me : 0.05 %

*e.x.,A-c.-x.*A-c.Ac.Ac.*..:,c.*A.. ...*4c......:,e)c.AC.Ac.Ac.A Cal :i. i::'rati. on Parameters A****AC1CA*AC*Ac.A*C"3c.***Ac.Ac.**.x.***.X.-x..yc.

Detector number :: E' 4 Yevr'ly c.al dcate :u 26.-A-I:F-.2006 :j. 58s:: 00. 0.
Key/channel . 5. 00474E-01. Zero offset: .. 1.15160E-02
Daily cal ::iate,:' : :I.s .- A(.IG....2006 02:32:49.1:.2

*)c.A.~)c.*-3c-x.•~ee).)c.3.***Ax~.******A.x..*..** I::'eai.:. Se'ar'Pch I::'a~raime.tce.:•; .:,*.-C.*.. **-c.Ac*.'*.ye.m,•**,)'.*x**..3c**...)c.3c*A

Start: chainnel c 100 End channel : 4096
Hei. glht sens i.t:i.v:i.ty : 5., 00000 Shlape sen?:.1.:i:i.titity :1.0.0000

.Max:i.mum tnumber of i:.terat::i..ns to "ie.:,solve mult:ipl:. et:s : 5

•C A.**'*..A...e.*-C**AC*AC*** i~icNuc 1 :i. die I:d ent :if :i. cat i. on i'arameters x.c.Ac.ew~ -..c..c.c.x..x.x...,c..c.
Energy tole:lranc~e : 2.00000 Half-lif....i.fe rati::.o : :1.0.00000
Abundance li:m.:i.t :c 75,, 00000 i. Irary : damast:er.', nl b
Effi.ci:iency fli. a1 :' i 4j::'F4m2.11 Eff:iic:i. F enoc'i es at a P:eak.:. energy
Ac,' )..)(" "}c..X'.A.Ac ..)(A. ' c'.3C' .) c*- C.(. - (.. A )e. (..)("'',)".Ac ..)c..x(. -(A(.A .)( "(-.Ac ..3C.4 - c.)C.Ac).ACA" .c.3..A"-)' .)- ."( )"-( x.A.Ac ' .Ac '3. -).3 -).A..AC.Ac.A"'"(.A.AC.Ao(.A.A(cX"¢-.A ..)c .X )--(.(..:( ( ).).)-.(.( -(.( ).'X.(.(.(.( :(.(.(.(

P::1. Energy Area:: '-,.-' BI.n: ' :' WHM CIi .aninel? :i. I...Lef t1: Pw (.:.s/Sec:. %.Err Fi" :it..

1 0 5:1.1.5 1.49 44 0.83 :1021. 66 1014 16 8.. 29-:'... :1.2,.9 /2
2 0 558.04 63 24 1..54 1:115.. 4:1 : 1110 1:1 3. 47FE--102 1 9.9
3 0 60. 67 72 39 2. 09 :121..8. 65 :12:12 :1.2 4.. 02E"-"02 20.. 9

4 0 91.1..50 4 3.. 1822.9 .1815 16:1,, 93E'"02 21.. 4
5 0 1460. 97 85 17 2,. 42 2921 .. 76 291:i2 1.7 4. 72E-"'02 1.5, 5
6 0 :1764., 26 2'7 2 2.. :13 3528.94 3524 11 1.. 48Ei'-0Pi2 22.7



S•:mp].e Title u EFT-10S060806 EF1
Decay Time :::63 22W2937,,61

1.

Post-NID Peak Search Report

Pape :1.
Acquisition Time -:: I-AUG-2006 09s01:7.6

it Energy Area Bkgnd FWHM Channel Left l:Pw %Err F~it Nuclidesi-

0
0
0
0
0
0

5111, 51
558.04

609.67
911.50

1460.9"7
1764.26

:1.49
63
72
35
85
27

44
24
39

4
17

2

0.83
1.54

2.09
3.20

2.42
2.13

1021.66
1115.41

1218.65
1822.29
2921.76
3528.94

1014
1110
1212
1815
2912
3524

1.6

12
16
17
11

12.9
19.
2 0.9

21.4
15.5
22.7

1" s.' ' -4"
i, -2/7



Nudlide Line Activity ReporLtv
Sample ID m EFT-10S060806 El::

Nuclide Types natural

Nquclide Energy Area
K-40 1460.81 85

Page u 2
Acquisition date u II-AUG-2006 09N01:3'c7,

Uncorrected Decay Corr
%Abn %Eff uCiicc uCiicc

10.67- 2. 308E+00 5. 183E-07 5. 183E-0' 7

1-Sigma
%Error
15.5-3

F:lags "*" = Keyline



SUttrna.y o I a 1 :i. Ci e Acti it. y i. i:
Samp::le ID i IEF:']-IOS06•.0806:. EF:"

Total. num.bm her of lines :i."n sp:,e c.truitm
iumbl.,er of"Dn ei'::. un d t fied lines
IN.umb Ier of. :. :. .L-:enl.-:al t ve 1ine. ,n:1 tenv: i f i etd

I::P.a. itg.e l .3
Ac~qu~i~si~tion date s l...AIJG.-2006 09a:0:1.',!y

6 100. 001Y

I ltcl:i, ::l 'fyp::,e s n ;atural

Unco'"rr ec:t:;e,:
[I.u,::.L :i. d e H :i. 'l' * e:vDecay uC" :i./:-c
K.'v.40 1I.,,00:)1E+.05Y :1.,,00 '.':, 1.831E..0"7

"fot~al Act:i':i~vi~ty u 5.,183E]:.-0'7

G'randi Total A(:.l'iv :i. ty' 5.183E-07

F:las. "K" :=:: Keyl.ine not found
"E" = Manially . .,: edi:t..bed

Decay Corr"

5.183E-07

5,, 18.3Ei>0"7

Decay C or I-:::, i'ri .-. : gma
I-"'S"i. Ila Err'I•or1' %Err!:P'"or Fl'].a gs•

0, .8,051E>0"7 15., 53

5., :183i E...07

i"M" . t. Manua:ll. a p c: .::, . :i'. e i: t e ,1j
"AI" =: N',ucl.i~de spi-.:ec.i~f~i~c al::'.• l~imritI-



Reljected Report
Sample ID u EF"T-10OS60806 ElF"

HaliYf:"L.pife5tI,. j:. ]. i de I-l :l. f'-" ]. i f. 08 R-.S 6i

F1. 0:1 . 74M 839 :.12

X C I:)AlI 'i i a 1anc es;

I::pa g e M 4
Ac:quisit on date N. I..I...-.mG..t II.fJ2006 09 01. : 3'

IEne'r'gy %A bund
511.,,00*x193.,46

F'ound ... I00.00)

26. 32H 58.3:1 559..10
563.23
571. 30

65"7z. 03
665.3:1
740.12
771. 76
867.63

1 :1 2i9., 8"7
1.2:12.72
:1.2:1.6.02
1 R28, 52.
:1.439.. 13
1453.60
.1787.. 67

id ance:.s iFound =% Alun

R:U..-103:: 39,. 35D) 1. 63 497. 08*
61:L 0..,33

anc:,-s F:ound ::=% Abund

"T'I.. :1.33M

XE-.:135

55.40 1.662. :18 1.68.87
261. 55
334, .14
647.. 40
863.. 91
91.2.58*
914. 72
978.. 19

X Abund:)ncances F.ound =

9. :1 1H :168.. 47 249.. 79*
608...19

% Abuncdanc:es Foun::dt =

41.30D) 1..55 288.. :11
414.07
432.. 78
50:1.,, 26
550,27*
599,, 74
61.1 26
629.. 97
725., 70
91:5,. 33

:10:1.3 . 8:1
% Ab:und:anlcesi F:ound =::

44,, 70
:1. :17
0. 14
6. 10
0.39
0. 12
0. :1.2.
0. 12
0.,.14
1.63
3.. 84
:t1.39
0.33
0., :13
0.33

7,3. 70

89.00
.',,60

:15. 9 2
:1:1.,50
15..70

5..40
29.30
1.9 50
87.00
.16.50
9.50

44.. 75

89.90
2.89
3.1 :1.

:1.2,, 56
:1.8.66
5,. 35
6.. 75

94.90
1.2., 54

5,,48

89.00
32., 80
17."17
20..:30

1. 74

( I Si. iga'c') ,i r -

:1.. OOOE+.35 :12,. 87

1 .74 :1 E+ :1.E 0 :1.9.. 92
... . Not, ound --. -

.--. Not Found
..c..... Not: F n ...F
...... Not Foundcl

........ N.ot1 F:ounr'd ......

- jj Not: Foundc.
.. -ot: Found ........

........ N~ot F:oundl ......
.ot F'ound ..

.... o t F::ou.nd:.

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

.... Not Found --.
.1.,,436E-:"06 20.,89

...... Notl F::ound ........

.. Not Found.
N......I.ot F:ound ......

....... I-- INot F'-ocund ......
---.... NotL F'ound ......

1 ,O0OE+35 21.. 38
.I. Not Foundc.
.N. Not F:ound.i

........ N~ot F:ound ........

.1. =(0001Q:i35 20.. 89

- -..... No : Found ...
--. Not I:F)ou'ld -...
.. No't, Foundi.
- I- 1. No; Fcnd.mcl

.-. NotI F'oundt .
-- l Not F:ocundcl.

1. 392E-:...06 20.. 89
.. Nli:ot F:'oundi..
.. .Not F:'oundc.

---.... Not: F:outnd ......
---... Nol Found .

j cI:x'.e : e I::ted bI)y
Decay

Decayj AIb'utn,

Decay, Al:bun,,

A bI:un ,,

Decay,AbI:u n,,

M :1. 48M A I:)un.

19. 9011 4627.37 609.31* 46.30 1 1OOOE+:35 20.89



Rejected I'Repo I.) r t: (c.'ont: i. nued )
Sample ID:: Ic::"I"'-:I.0S060806 El::"

I:: i. e :n 5
Ac:qu~is.•it'.;i~on date u :I:I..-AUG...2006 09:0:1s37

INluc :l. :i. d e I.. 1.f". 1 :i. fe
S1:..-2. 1.4 :19. 9 0,'M

I..a 1 f..I. -Li. fe
467:i.3
462"7 .37 768.36

934.06
i. :1.20., 29

.1.37.7,. 67
1764.. 49
F: ounL"d :=:

5.04
.3 ,. 2 :L

:1.5. 0 :t0
5.,94
4. :1.1

15. 80
65.. 03

Act:i.v:i.t"y :1.".S:i. :ma
(MU M :i.!.'c:) %Err'or FR.e.je,::cted I::.by

.. .Not F: ound ............ D e c..."0,v

.I.Iot: F:'oundt..
........ I".o!'.F'ound ......

. I- NIot Found
. .Ioi' F:'ound3..

:I. ,, 30012:."35 22., 70
(Al:n., L..i~mit = 48..48'%)% Abundances

6. 13Y 0.03 :1.29.08
2.09c ,,.28

270.. 23
32R7. 64
338. 32*
409.51 :

4E.3..00
794."70"

9:1.1.., 07
964.60
969. :11

:1.588.00
"a'frc:.Found =:

2..80
4.40
3,, 60
3.. 20

11. 40

4.40
4.. 60

27. 70
5.20

16.60
3,. 50

30.94

........ Not F~ound .---.... Al::un,,

........ Hot F'ound ......

... II'; N :ot 'ound ...
. .Ihi; F:(oundL...

........ Not F'ound ......
... .ot F:ound ....

--. Not F:ound..
........ Noct F:ound ......

6...509SE..-08 21.38
.Iic'io Found.
....Hot Found.
........Noit F:ound.

% Abund

F:lags "." - Keyline



U I °:i. dl e )I:; :J. f :. e iE in e.. g y I... :i. n es
Sa.mple ID u I:EFT- SO60806i. EFi: Ac.:qui.sit:i on date : :11-AUG-(O.-..2;06 09 0. :i 37

i. IEnergy A-rcea B'gnd i:WHM Cannel Leftl... r: Cits/,Sec.: %Err

0
0
0
0
0

51 :1..5
558.04
609."67
911.50

1764.26

149
63
72
35
2"7

44
24
39

4
2

0.. 1021.I. :. ,, 66 1014 16 .. -. ' 2 9
1.54 1115.41 1:.:1.11.0 ii 3.47Ei-02 19.9
2 09 1218.65 1212 12 4..2-0.-02 20.9
3.20 1822.29 18.6:15 16 1. 93E-"02:1 4

2.13 35128.,..,.. 3524 11 . 22.7. 4 1.i1.?2 'r.,7

%IE 'i f F: I a q !.

4,. 49"•I 0 "T"
4,, 3:1 +00 I

4 )5~t.((; IGE0 ,
R., 95E+00 "T
2. ,,08E!+0.0 "T'

F:law '"'T" =:: Ten'tat:ively assoc::i~ate..d



IC -IC NX K.- -X- -. .-IC -I )- .. : -IC *X.IA.' :' '•I .-I. X•-•(.. )':"- -Y. . ( -I':- *. .- )(... - )(. 4: - X YC .-X .C - . )(.-.. * . -)(. * (. ).- - NI - ( * - )(.' -)(-C .)-.. - * .).' .. -. ( .)*.I -X'Y. -I,.. .Y - -( .Y .I• - I) C *. -X. . -I(-. -I)(- * -(- -(. C --X Y .I )I•C IC- •. . -Y.IC *

* Det..etoit Edison F:'ermi 2 MDA FR.'.epo:t, Generat-ed t .i.AUG-:-2006 09AI N 1 45..05 *

* Samp-:•' :l'e:: :i,: I) ::IiD s ::'""FT-:.10 060806 EFi:r:

Mi:n i uI. muim De.tectab. .,:.0.(le : t :l e :. t:y .: Jrepo:t", t

B (:'...g"n( E i:n er gy M D[A
Nucl1id,:1e Sum-1 ,:.:e V) (u.c :/c::::)

B.E.-",? 34,, 4''77, :2. 434E-0.-07
-:1. 0. 51:1. ., 00 IHlfa-. :i....Lfe- lO too short

NA-22 9.. 1274.5 '4 :1.. 049."E--08
f-h:24 0. 1368.53 Half- li. f1 too .short

MG-27 0i. 1014.44 al]. f-.--L.if. Fe too slhort:
CL.38 Q). 1642.42 Hal f--IL:i.'fCe ,too slhort
AFt.-.-4:1 01 11.. 64 I.-l 1 f-Li. fe too sih ort
SC.46 3. 889. 2 :1,, 6262E...-08
.R-:1 49,, 320.08 5.. 0113 E:.."--07

MI'-54 15, 834.83 1.1220E-...08
C 0"'56 3.- 1238.25 3,,8363E.0
11.-.5 ,, :1. 8:1.. 69 i..la 1 f....1.. :i. -L fe too shi r t
1i -56 0,, 1 , 38 I--]. f-''l. :i. fe t:oo .fi ort
CO57 35. 1 22. 06 :1. :1. 18201E-08
C.-58 1.5, 810,. 76 1.7831. ...E-08
FIE59 1 0. 1 99.22 4.-58'74EL:-...08
C""60 :1. 9. :1 332.. 41..45491E-
C:U'64 0.. 1345.90 I-a.l :1. f--Li :f Fe too sh ort
NI 65 01 :148:. 84 i.-I-••e. 'f--I... i. r too slh ort
ZI-65 1. :11-5.. 512 2.41. :1.8E--0--8
ZN-691M 0. 438.6.3 I--Ia.l '-LFI..fi le too short
.. .. 136..00 2.. 2470E'...-08

AS""/6 0., 559,. :10 I-l-a. : L.-I.. :i. fe too sh ort
BR-.82 (. "776.49 Half -F-L.I.fi.:e too .slort
Bl:i.--8-3 ,Ij 5 29.6.4 Hal f-L.:if Fe too short
BRFY--8-4 C). 8::18 50 I-a.l]. f----L..:i fe to:Io shot]:;
BR-'"85 0. 502.. 41 Half--Li. fe too si-hort:
KR-85 54 :1. 3.99 2,, c91231E-'06
KR-85M'i 0.3 151. ,, :18 I--lal]. :f-L----i- -Fe too sh o-t.
SR---85 54,, 5:13.99 2.4 ,,.709E.-.08
RI:B-.86 :12. 1076.63 1. 2608E----06
KR''8"7 0.1 402.58 I.Ha :i. lf--Li. fe too .sh or't
Sk-..87M 0,. 388.40 Ha'l:.f-L..i.fe too sho:.rPt
KR-Z-""88 0,, 1. 96.32 Ha .F--Li. fe too short
RB:i--..88 0,, :1382.39 II ]. F--..i. -fe too shiort
Y-.88 :1. -1.836.01. 9,. :1. .S1i::c-.09
IKR-89 0.. 220.9 S)0 IHl. f----i- fe too :: or.i ot:
RB-89 0 1. 031.88 H..l .f-L i:fe too sho':rt
IK-90, 01. :1. :I. ?,. t& I i :e-boo short
RI:B.-..90 0. 83-1. Ha il]. -F--L.. i. f'e too s.horL't

RB:.1 011..82 ..2 Hal-I••] .. L..ife t;..;'oo shoc,'t

Y-.Oi 0F 2. 51 Half---Ii. fe too short
SR-.--9 0-. 1024,. 30 IHa]. t----.. -r. too short-1:
Y1-.9:1. . :1204,, 90 8 1.5171E.-06
Y-9:11 0,. 555.. 60 H-la. f--l.f Lfe too short
SRl-i.92 0.. 1383.94 i-lfa :1 F-.i-i. Fe too sh-or't
Y-92 0.. 934.46 Hal f-I...i. -Fe too short



Mii~mum Detecta"ble Activity Report (cont
Sample ID s EFT-I0S060806 EF'

.inued) Page : 2
Acquisition d.a te I:i-AUG-2006 09M01 37

MD:i
MUM•:.i.:c

Bck.-gnd
Suml-Nuclide

SR-93
Y-93
NB-94

NB-95
I-B-951Mi
ZR-95
NB-97
ZR-97
M0-99
TC-99M*

TC-10(1.
RU-103
TC-104
RH- 105
RU-I W.5RU- 105

RU-106

AG-IIOMT
SN-113

SN-11711
SB-122

TE.- .12"7

"TE-. 12"71M
XE-:127
TE-:.12911

TE""I.29MY

:1...1.30
BA...: 131
1 -.. :1.
TE-:1.3:.
TE- :1.31 iYi
XE-13111

-:1.32
TE-:I32

B:,A-:1.33M1
:1 :133

TE-1331M
XE-:I33
XEI133M

CS-1.34

TE-,:I34
D'A-1351M

H 1.35

XE...:.35M1

011

0.
17.

I.

0'.
0.

0.C.)
0.

27.
0.1

0"

0.,

22..
33.
14.
23.
62.

0.
35.
25.

49.
0..

32.
58..

0..
28.

71.
0..

41.
42.

0.
0..

64.
0r1
0.

2"7.
0.1
01.
0"
01.
0.1

36.1
011
011
0..
01.
0'.
01.

Energy
(keV)

590.28
266.90

702.63
765.70'
235.69
756.72

657.90
743.36

739.58
140.50
306.81
497.08
357.99
3185.90
"724.50
621.84

88. 0.3
937.48
391.69
158.,(5..
563,,93

602.7:1.
427.89

109.28
417.90
57.60

202.84
459.60
695.88

196.56
536.09
123.80
364.48
149. 7R
773.67

(1.63,93

667,,69
228.:1.6

302.,84
276.09

529.8"7
9:1.2.58
81.00

233,,22
604. 70
884.09
2:1.0.47
268.,, 2

1260.41
249.79
526.56

Half-Life too short
Half-Life too, short

8. 7510E-09

3. 0497E-08
Half-Life too short

2. 9847E-08
Half-Life too short
Half-Life too shor-t-
Half-Life too short
H~alf-Life too short
Half-Life too short

3. 0833E-08

Half-Life too short
Hal f"Life too short
Ha)"lf......:Li. fe to::o shorit:

:1.,0:i. 6t.E-07
4. :1.5:1ME-...07

3. 5751.E.-08
1.. 6965E-08
2.9034E.07

Ha:'lf-Li.fe too short
,3067E..08

P.84I ")0E....08
8. 7849E06

Half-LifiFe too short
3. 4933E"-05
4. 72.9E'..08

Half-Li. fe too shiort:
1.2053-";1•..06
3.,2044E..-05

H.-lf-Lf:. fe too short
:1. 35240E06
2,,9237E-06

Half-r..Li. fe too short
Halfi-L.i. f tioo shorti

2. :1.004E-05
Half-L:i. r ei too shlc)rit
Half--L.i. fe too short

4.,2004E.-.08
Half-"L:ife too shortl:
Half-L~i.fe too short:

Hal f-L:i fe too short
Half-L:i fe tooLshortei
Half...-:Lrfe too sihort

:1..2021.E-08
Ha'lf-L~i.fe. too s:hor-l:;
Ha"lf-Life to,:o short:
Half-..Li.fe too short
Half""Lif,:.- too short
Half"-.Li.fe. too short
Ha"lf.-L~i.fe too shori:U



;:i. nimum Detectable Activity Report (continued) Page a

Sample'ID : EFT-1S0060806 EF' Acquisition d:late I.Ii-AUG-2006 090133:,37

Bckgn,:
SumNluclid:e

CS-136
1-136

CS-I 3"
XE-137
CS-138
XE-138

BA.- 139
CIi.. :1. 39
C:S... 13S1:
BA- 140
I... 1" :1.

A.-. 1 4:1

C.F.. :1. 4 1.

I..A-".141

LA- :142
IC:E- 1 43

CE- 144
I'k1•.-. :1i 44z•
PRID.- 1474

IP:M.-.148M'1
IEI.:J.--15
IEU.-.1.54
EU.-.156

HF""I 81
TA' :1.82
W-'"187
IRE.."188

B1'"'07
.T'1...208

B.2212

BI-214
PB:i:-214

RA-224

AC-228
TI'H-228
PI"A-234
TH..-.234
U-..235
1"1:P"-23'9
AMN..24:1

131,
0.

20
0.

0.
0,.1

0.
48.

0.
32.

0.
01

50.,

0.
011
0.,

52.,
0.1

381.

27..
3 ,'-I •

9.
15..
29.,

23.
0..
0..

56..
32.

0..01.

0..
0.1

60.1
44.

0.1
46.
58.1

011
35..

Energy
(leV)

818.50
1313.02

661.65
455.49

1435.86
258.31

1420.50
165.85

1283.23
537.32

1596. 49
190.22
145.44

1354.52
255.12
641.17
293.26
133.54

1489.15
91.10

550. 27'
344. 2*7

10 04.7 6'
646.29
482. 03

1221.402
685.81
155.03
279.19
569. 6"'
583.14
238.63
609.31
351.92
240.98
186.2:1.
338.32

84. 37
131.20

6 3. 29.
14 3. 76(
106.13
59.54

MUMA(uIiCic)

2. 6203E-07
Half-Life too short

1. 0687E-08

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

1. 4589E-08
Half-Life too short

1. 2666E-06
Half-Life too short

]-alf-AL:i.fe too short

7. 2090E-08
Half-Life too short
Half-Life ti'oo shortI
Half-Life too short
Half-Life too short

1. 0348E-07
Half-Life too short

2. 8043E-06
2. 8635E-08
3. 0971E-08
5. 0516E-08
2. 168IIE-06
3. 1273E-08
7. 8913E-08

Half-Life too short

Half-Life too short
3.39'78E-08
1,.0395E-08

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

2. 8924E-07

8. 5588E-08
1. 6922E-06

Half-Life too short

8. 3109E;-06
9. 1700E-08

Half-Life too short
1. 8725E-07



WR EF1 04-052
Page_/ofL_

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •5T - 10 5 ia'• ý5 0(o

Sample Location (Well Number): 6FT- /o5

1. Representative sample collected. Date/Time [-//5/co / ldf 3k

Sample collected by: -. •44o4 Date: nz),'gL

Printed Name /qgature

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: --- 5otdbLryý /.itLk& Date: 2/,J 7
Printed Name // Signkture

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21O0TR".

Performed by: I., 1J(,J 1,/-.I, / ' [•lý ,-'--ý' Date: APR 20 200?
Fermi 2 Chemistry Printed Name Signature

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

Performed by: h ,,/Xi95ej / Date: //1VLO
Fermi 2 Printed Nhme Si@laturef
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-10S121506
2. Date Sampled 12/15/2006
3. Time Sampled 14:32
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 18:17
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3407.6 cpm
Net Spike Count Rate (cpm) 3399.9 cpm
H3 Spike Activity (dpm on count date) 8243.8 dpm
Counter Efficiency 0.4124 cpm/dpm

5. Sample Info:
SampleGross Count Rate (cpm) 6.6 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm). 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirinqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min") = 1.12E-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 APR 7 0 2007

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



WR EFI 04-052
PageL of_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: iF r - lo 5/

Sample Location (Well Number): 1(F 7"- 105

1. Representative sample collected. Date/Time / 2 ) I 5 4o / /L/32

Sample collected by: 5. 6& }-) d(
Printed Name

/ I a -&ý - , S& _;,-,k___ Date: tza/t/Li/ 4lgna-ture - T

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

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

Sample sealed by: -1 Z9DI4d-A/Yl5
Printed Name

s only

/Date:
/ 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:
Fermi 2 RP Printed Name Signatt

)Date: C'ý '07
ire I



WR EFl 04-052
Page_0_of_

Attachment 1, Page 2

Sample number: •[ P T- /0 6 /? 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: CL o L ,o-C / (k 2-L Date: 7- Z) - 7

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:6 K'I'AVO<& / R Date:
Fermi 2 Printed Name Signaure
Radiation Protection Supervision/Delegate

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

Remarks



DETROIT EDISON FERMI-2 POWER PLAN'i' 16-OUL-2007 livA209.7'''

RADIATION PROTECTION DEPARTMEN''f'

HIGH EFFICIENCY DETECTOP'.

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

Sample TD NumberN EF! EFT-10812150L

Sample End TimeN 15-BEC-POOS 1U3200.00

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

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

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

PERFORMED

.................. ............... .................. .....................
QDIGNATURI:ý

REVIEWED jyr;.

1 
67.....................

!::' f.". f*.',,. 1::, ".1 -F



3ample~~~~ ~ ~ ~ ~ ~ TDaEIET16210A.i~o at 6jL2

*em, Raiaio Pyoec o Gam petocpyRpr

I~aml Parameters I
Sapl ID:::*bevg EFIEFT-10SI150

Sampe colecton tartdate 15-EC-006 AMPN0.]

Sapl collectio en dat ai 5DE -20 W32N ..

Typ o sapl N IJ L Mari Liquid

cample~~~ quntt a4.OOE0 l:
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6 PT--/10,6' 7L907

Sample Location (Well Number): i5FT- -/0

1. Rep.resentative sample collected. Date/Time Q71/03./7 / 7

Sample collected by: % n%-., 5pb4. W M
Printed Name / Siqah4 re

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: --S. ,•'L arJ / •(n9 4-,,u.A" Date: Q/iJ/-b/O 7
Printed Name / 9/ignature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRIICARB 1000 or 21OOTR".

Performed by: jz// ate:__ C/-__ 7
Fermi 2.Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Pr tection Supervisionor
delegate.

Performed by: Ak L/s0Oz( / A 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 10S
2 Date Sampled 07/02/2007
3 . Time Sampled 15:55
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted
2 . Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency lnf.:, (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)

..CounterEfficiency
5 Sample Info:

Sample Gross Count Rate (cpm)
Sample.Count Time: (min.)
Net Sample Count Rate (cp.m)

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

12/14/2007
08:00

10
8.2

3189.3
3181.1
7944.9.
0.4004-.

min.
cpm

cpm.. .
cpm.
dpm.
cpm/dpm

_4.', , '': 3;-• ,~ '. : .;•

10. 0. m
: 1. . cpm

21 ; . cp.. m" .'i: "i•i•

S. ... Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirri'm Detectable Activity (uCimi) =3.3 x . *(8kg min.) + (Smpl min.) 1. 19E-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 2

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: ,1FT"/- i 720-7

Sample Location (Well Number): E E 7 - 10. "

1. Representative sample collected. Date/Time 6 "7/0?/o0i9 7/ /6555

Sample collected by: L. !Slab at. CV
Printed Name

k.,xj -c-j.4,npk Date:
Wgnature

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: 6Y)L(4kb41 I-cl
Printed Name Fl/sigifatdre

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

individual performing the function

3. LLD validation

LLD a4 d 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: /(f) $iAOg•b7  /
Fermi 2 RP Printed Name Signati

/1 -

Date:_1. ___07



¥

WR EFI 04-052
Page. of

Attachment 1, Page 2

Sample number: E_ - )0 -7 o?67

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

Performed by: 2A-I /-Le g /
Fermi 2 RP Printed Name

Date: 7- 1Ik-o 07
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: Aa') S/I,,, 567 / < . , Date:_________
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature /

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

Remarks
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6Fl/O_- /0 )(9• q D

Sample Location (Well Number): 25• Fr 10

1. Representative sample collected. Date/Time / /c?94 /0/

Sample collected by: Jvij I•-mi .• ,L •.... `-Aa;a ...k Date: .•,q xz.!,
Prin~ted Name / ignature

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: . OnWtw A) /{&/M,4ftj&_ Date:_______
-Printed Name / (Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: Z, - •vLJp,! / •7V\t 7A (_--- Date: 4-2)--
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Protecton-.$upervision or
delegate. /

Performed by: /16) Zjo o / ,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-lOS
2. Date Sampled 01/29/2008
3. Time Sampled 14:55
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2008
2 . Time Sample Counted 13:23

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) 3045.3 cpm
Net Spike Count Rate (cpm) 3038.1 cpm
H3 Spike Activity (dpm on count date) 7788.2 dpm
Counter Efficiency 0.3901 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 8.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.9 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinirplIm 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 uCVml x Sample Volume

Technician - 7\ 'N1 G5/\Y-JC- 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: 6F-/1) ,6 / C9 9 •

Sample Location (Well Number): "F T- /1196

1. Representative sample collected. Date/Time //c2q/iZ / / /.5

Sample collected by: ic,. ) U\A,,L , ,,, r Date: i/z.,-
Printed Name / Svgrture

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: ,, Wl 4 / Date: _ ____
Printed Name / Aignature

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 #&x:

Performed by: 5-! .d/AJe,7/r1'W Ii/(2' - -/ Date: l k,/ T6 "
Fermi 2 RP Printed Name ,"Signature



WR EFI 04-052
Pagea.of_.__

Attachment 1, Page 2

Sample number: 1" ph I/6)•'d

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

Performed by: S,- •0o
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 Protection Supervision or
delegate.

Performed by: ((K) /( O /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signa e
Date: q/'--2/- d F-7

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

Remarks
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: VFT- 1 ¢9 /'1

Sample Location (Well Number): L-F T- /A6. 5

1. Representative sample collected. Date/Time I 1199/' /w' //6/6

Sample collected by: nx Mbxmo Date: o,4/-4]D!F.4~W
Printed Name / -qgnature

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: ½--- J ,/1 / / /la zL- tlA. Date:4•! hL
Printed Name I Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: yz Wxuutxr v-) / (7 v'\ (> A -l ~ rate: 1,-1'V O~
Fermi 2 Chemistry Printed Name Signature

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

Performed by: I&) /A'~lYfy / /5 Date: cL(- Z 6'( V'
Fermi 2 Printed Name Sigeatture(
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 _'A 02 1"'- EFT-1OS
2 . Date Sampled 01/29/2008
3 . Time Sampled 15:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2008
2 . Time Sample Counted 13:33
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) 3045.3 cpm
Net Spike Count Rate (cpm) 3038.1 cpm
H3 Spike Activity (dpm on count date) 7788.2 dpm
Counter Efficiency 0.3901 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)

Minirpqm 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 uCVml x Sample Volume

Technician - ('Xi-"N Date dk 2 -

Form 76.000.39 Att 1 P11/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: LZFT- T0 ;5 1 /?27b

Sample Location (Well Number): [FT- /2 .•'

Date/Time //vldr1. Representative sample collected. / /)
/ i • .....

Sample collected by: 1n'hi-- .bek/b •e,,j, ,._ Date: (),jAI 20.ý
Printed Name / 'ýjPnature

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: OLSA&LbL
Printed Name ý/ý`Signatare

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.

V IFermi 2 RP Gamma Scintillation Detector #

Performed by: C\? _ ztr' /
Fermi 2 RP Printed Name Signattire



WR EF! 04-052
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Attachment 1, Page 2

Sample number: F-1- A. / 51 ) YŽ)

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

Performed by: -T-. •-XO$)YJ / (•-l 9.(t 4 - tJ2 Date:_________
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.

Performedby: A)-N / / 9 Date:__________
Fermi 2 Printed Name Signature
Radiation Protection Supervisior/Delegate

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

Remarks



VETROM EDISON OMMI-2 POWL1. PLAM 24-APR-2008 15MM.U.

RADIATION PROTECTION DEPARTMEN-V

!qGH EFFICIENCY DETECTO!",,'

........... ...................................... .............................. : ................................................................................. ....................................................

Tomple End TlmwE E9-JAN-2008 1055200.00
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......................... I ......................................................................................................................................... .................................................................................................................................
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Attachment 2, Page 1

FERMI 1 GROUND ýWATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample numbet: "f/c7/cOO3 e, 0? ' "

Sample Location (Well Number): ECT -/o--

1. Representative sample collected.

Sample collected by: 6i,--,, A7/L ±I/
Printed Name /

Date/Time :i' 7 / /'/0
/_~~ . ...•- Date:_ -

' Signatf•re7

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

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

Sample sealed by: :I t 0 Date: L 0
Printed Name /I •

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard.
TRICARB 1000 or 2i00TR".-

Performed by: ') '(-'c _-c-,_ / ."/A •q1WL>-- Date:.4--"7.----
Fermi 2 Chemistry Printed Name Signature

.4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate..Pe .f o .... ,.` .¢ý7'., " '... . " ": " . ,

Performed by: Date.
Fermi 2 Printed Namie" Signature
RadiationProtection Supervision/Delegate'

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

. .Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-1 0S031609
2. Date Sampled 03/16/2009
3. Time Sampled 14:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 16:20
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) 2991.0 cpm
Net Spike Count Rate (cpm) 2983.5 cpm
H3 Spike Activity (dpm on count date) 7361.1 dpm
Counter Efficiency 0.4053 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.5 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpufm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.12E-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 uCml x Sample Volume

Technician A Date 4_-_ 7-)
-~~ /V

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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`WR'EF1 04-052
'Page/_of__

Attachment i, Page 1

FERMI 1 GROUND WATER MONITORINGGAMMA
ISOTOPIC ANALYSIS CHECKLIST-

Sample number: cr/"- .Ck' 1140 09.

Sample Location (Well Number): &-,F7 -_-. o--

1. Representative &sare•0ollected.

Sample collected by
Printed Name

DateffTme 3-/,--,o' / '7"-' O

7 Date,: -- 7 1 -½
rignaztlr-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 tigatire.:-

Date: If47-

Note:. Sample containers maiy simply be s ealed with red duct tape and initialed by the

indiyidual 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: • -f-
Fermi 2 RP P Pted Name uiyre

Date:______



WR EFM 04-052
Page of.

Attachment 1, Page 2

Sample number: &-Fr~~~ 7 Z- 0-

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

Performed by: 1- - " Date: ¢ .. -- 2- '
Fermi 2 RP Printed:Name siature

• 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 Rad*a tlný Protection Supervision or
delegate./ )

Performed by: /6,• :Ah95t / 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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ANALYSIS REPORT
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........................................... ..............................................................................................................................................................................................................

.............................................................. M ............................................................................................................................................................................. ........................................................

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

FIE I;JORMED BYs



.............. I .................................................................. e ................... ...............

I:: 1 (.('r )I: :• ...................... ý:ý f ......................

P '" I i:':' ~ :: : i:

:]•a nI: . F'• Y[./:: ' . I:,. " @3. 3 1~; @:'"'.. t(7 ]•(: . 3c::: &t i. :1. :::".: (-:.*')":'.'.)1i~ P3 1i~ ~I' :

p ...'ij:I,'..•.., :I :'.l..:i .:,:,, 1 ,,:il.) . c',!) .I.~ ; :.-3:.3.3-, i , '. C : :32 .::.33: . 3 33II:3 3 j';:31 o ::3 ;i;' : ~ : :

Sample ID m :li EF -O0 I60F.'i Acusto iqwiN 21AR-09 175 0

3313. 'l:;.: ' **,::.,::333:3n.: 1:''>, : I M •:I..I... L)I::':-,'r"<"I:;3:'r" 3: LI..::

;' •:; 3: •:' t ; 3 :c' 3 '.[ . 3 I :' '.. *:: 3: ,33 3 3 I 3 3.'**,- "':I l:•:-" i:' l; (3:'.. 33 .3 "", ,. l il* : .2. L.;'

17:I.<::' cI", ,•; :1 " I" . 1..:i. ni'(. ;: i 07 (-3(71 ' .L(A ' 31 @ Ci.')l3, 1:]. '::v•.: . t*:. ;'' : 1;'d...,r:l t;:i.rnc:.. •: (. , l,,(•7i :''

.13;)' 1".': 'EC?' *b ': Il. .33 l I:),:-' ': p I:" ' ;C :[;T -<' / I::• I- ' / 3. y .:'.; :. ,:31 .•1;"' I ::•.;... l l, -"" 3 ;:7: ' : @1. 3 @@:. 33 @ 0"(1 )('!7I,!i•]

.... :/c•t......i .,3...I... ,t,.gJ.I. •i..-''" " i"l•-..'. 3 :if :;c, ,, ~ .. -.. . .I .. "",i•

4O.1•:. U.y •.:- ".. :.3; :1:3 t,.'.; :;;; :3 ; .:';;3:l... ;:l:';:'3:... :()/' i. (ill: :q ,.: .., : .. ii , C '. 13:1 2 : '::&; 3:;' 3*' :; '..3 : ;: 3:33 334.33 33

Ii [ A:'!'<:L 3'.' 3; ,::33 " 33 n ,3..:, 31 . i' ;.. 1 A 2 ::.:: i3; 3: ;:1.(7.'I(.[{:I I.y;n ,:l; 3333 1 1: :. " j:7:t ' 3.>. 3:; ,2:3: . , 33 15 f.

-.13..3.:• ;:. 43.3 41 3 !" 3.I3. 43. 43. 4.<r . 43. 1: 3:. '.3..33 :33 l ;:./ 3 Iii '.Ij, (,': ' ( I;')(.3::(.3' : i. ,lF .:'. . I:),:.:. 32, 3 1•.:.:' •-.2• :i. "1.. :: 1:. ,':i.? 3:/ 3 :1. (3313 :3(• f3.3. ;l3; 4.; : . 3 '*4. ,..

i~;i ,.:.:, .. !:i >". !. :) 31. •. :.. "•.<.v ::. 3::.'. ',3 .... @:@:; @ @; @ ";"i, ,..I< :. .;I f 1..]. ji. '" *.., ", .<'* t. :i. 3:3 l u. . ,,.,";(! (.:,." .!'
f:112;•.t3 .,,::l .:,. 3'r' :::. 2,', . :i. 33 :3. '1.:: .K];t:$ 0071.3i:13i.I'.(13 I... i. I:;>":t''"; :3 3;:3.23:"t:H].: 333 l..3:3:: 3...'" ,, :1 ]. 1:)

:1.;;' , : :.i. .. i. .- i,...:2/ . . . f":i. ]. .: ;' L: : lF:':'T0 4 .... :. i). :i• .].l I ' :'f:. 3.:i2 ;.," ::i.32 .3:1 . ,':?.; 2:'1: :: l::'3':,2 l-./ 33-. 3:3'n -;' :1>

3' :3'331.3:.43:$,,:. 3. ;* : 334.,33.33 ":'~ ...... .. .':* -3 3. '34.3 ) 3 :: ;:". ::: <..3':). .33. ,, ,3';,,34 s ': ';.:)'. ' . ... ' /l3- 4'.. ......':3*3 ";3 4 .4 .... ..;.. ,c" :3.:.. • :: 3 I::' "' .33. 3 43.3. ; ,, :3 "0. 3 -33 ' 3 3'

FL ; " :: 1: ..-:1. .'i.I:., ( ;':;:: ,".:.•. ;.13 ,, F W I " C:1. ":<''' 333:3(,". 1. 2 F ':i C 1:: 3: :

..0 .3 .. .~ 0 . ..... t.33 ,..'; ... . q1(3 1•. :I.. t: .:; , 'p 2 [ .... f;; [:4- -... ,: "

,.. ampl ID:: "Ir EFT-10O31""

5:.,.1 :.,. - :. :J : :.~' : 1. , .... ,.LL. ,,L;5)~ :i. 0::! . ..:1. ,1.F2 "':"1,..,.• ' ... .!E ,::.. ... -:..,.' "'4

Li :I:1 ..4.. Fs ( 3..t : :i .. ."!.':•<:. "I. " ''' " .::J J. ...~ ' V ' ......



Sample~~~ Titl a FT10O36
Page N J:.

Post-NID Peak Search Report

Ar]tea BI.g..d r F:l WHM N)" Cha<rn"n.el•; Lef.-: {t' P:w, %Err ".t'

19.;,
5 L.23
609 i•'.4.2..,• ?

:i1460,(?. 30,

40

/4

.9

1:1

2.87 29217 :.

;7:, ,S' f-:9 ".•L ,(•]

. '.

-< I. I

;1 ,5 4 .:•' ,"
12 I A:t. ,/'

12381
18 3

F":it "I:e l"I~ .5 I ide-:, ,ii.

K -t 4i_1.*,*.,,, . .. ,.J '



Nuclide Line Activity Repowlk-,
Sample ID N EFT-IOS03160')

Nuclide Type; natural

Page u i.`.`
Acquisition date n 21-APR-2009 17MV22

Nuclid

K~-40

Energy
1460. 1.
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2
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0 .
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WR EF1 04-052
Page. of

Attachment 2, Page 1

FERMI 1 GROUNDWATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6F 7 . /O- 9/5"6 .

Sample Location (Well Number): /0 ,

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

Sample collected by: /. l,' • Zfo"/' / 2 - Date: A///"/.
Printed Name I 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: wOL4LaM 4 / ,t' e: L
Printed Name /I Signature

3. Sample counted in accordance wit 7 .00 0 or 79 "Operation of the Packard
TRICARB 1000 or.'2100TR".

Performed by: -% •.w ,•"r --- Date:

Fermi'2 Chemistry Printed Name Si ature

4.. Tritium analysis printout re iewe b R iation Protection Supervision or

delegate .

Performed by: -r f Date: / -"/3 -o )
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 EFTl0S91509
2 Date Sampled 09/15/2009
3. Time Sampled 15:45
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 09/21/2009
2. Time Sample Counted 14:00
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.7 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2763.5 cpm
Net Spike Count Rate (cpm) 2755.8 cpm
H3 Spike Activity (dpm on count date) 7189.1 dpm
Counter Efficiency 0.3833 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) 0.2 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-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 q-1?a

Form 76, 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: F7r /I- 95 /5"

Sample Location (Well Number): "'

1. Representative sample collected. Date/Time ? // / /5e,5

Sample collected by: "•tz-•.zt//o/ -,.-.
Printed Name / Signature

Date: ý - / -/ :

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

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.

4 -Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP Printed Name

/ . Date: Z
Signature



WR EFI 04-052
Page of___

Attachment 1, Page 2

Sample number: !F7T /0 9 - /5 0Oq

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

Performed by: 216-1 , / 't'i!/- Date:
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.

Performed by: /4 .Y? 6 ,•r•2/e
Fermi 2 VPrinted Name
Radiation Protection Supervision/Delegate

Date: i-2c -,'

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

Remarks
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,•Page n 2
Sample ID .EFT:i.'S91509 Acquisition date N 12-0CT-2009 1509:%27

Fermi 2 Radiation Protection Gamma SpeCLictrosc)opy Report

.************************** Sample Parameters *X-X.X....*X.***.X..,
Sample ID NumberN EFTIOS.1509
Sample collection start date 15-SEP-2009 15:45:00.00
Sample collection end date n: ::5-SEP-2009 15:45:00.00
Type of sample : I Liter Marinell
Sample quantity N, 1.00000E+03 ml
Sample geometry : MILL Operatoru CLr

* ¾ XX * **,.** * ** *XX * *** XAcquisition Parameters ** X ..XX*****-¾ -
Detector number : DElT2 Acquire date : 12-0CT-2009 15u: 09:2772
.Preset live time : 0 00:16:40.00 Elapsed live time : 0 00(:16:40.00
Elapsed real time u 0 00:1::46(,,.8 Percent dead time : 0.69 %

x~,***:,,**:•.x***u~~u,.**-,¢.Cali bration Parameters .. x**x.uuuuu€..**...,...

Detector nutmber : DET2 Yearly cal date : 2.-MAR-2,009 12:10:57.300
Kev/channel : 5.00112E-01 Daily cal date : 12-OCT-2009 02:19:31,.10
Zero offset : 2..97503E-02

.jc~XX* ¾ X * *. i:.****X.:., ,¢..,¾..** .x.*** ~'Peak Search: Parameters *****A . .X * -A4A,4.****X" ,A-*A *-.:.
Start channel N 10(: :1. End channel a 4096

Height sensitivity u 5.00000 Shape sensitivity a 10.00000
Maximum number of iterations to resolve multiplets N 5

- X*X**:4.X***X. *.c.*Ai*c.AC :X.AcX i HNucl ide Identi f:i.cation Par'ameter''s 'i.* (.*A *******-,iC:AC:X(.:.,(.**
Energy nt.;olerancze : 1.,25000 Half-...life r.." ati:;.o :: 10.00000

Abunda..nce l'im.init : n75..00000 Library a: effluents. nlb
Eff:.c:i.cency file a: EFIF."D2.2 m :I. 11 EIxff:i.c:i.enc:i.es at :: Peak energy

No peaks werce found



DETROIT EDISON FERMI-2 POWER PLANT 21-0CT-1.l.009 :1. 3 ::56 ::a30,15

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPORT

HIGH EFF:ICIENCY DETECTOR

Sample ID Number: EFTIOS91 509 1*fl*1

Sample End Timen 15-SEP-2009 15:45:00.00

RE M AR K S ...................................................................................................................... .............................................. ................

::..r.....



Sampnle '. LX) :: I . -.:! .[509 c:'(:j.u:i. . :i. D ::A. 'i n date n 21 • I... T-. ")(OT)9 :I.

Fermi : I :. I:.', :i. Prote:1:. c::" l:.:,'(C3:..',:-'l :i. o:'n Gamm a-Sr•:'• c:'tr c opy p}•He 1:::•oI: rt

SamL ple. ID I'tuii :'.:r' , EFT : 09:1.509
tSample :. colle. .ct:i.oCn start dIivates: 15-SEP-2009~~c~ . .4;::;. F0 9
SampleDI.~& c:o:ile. c:tio. :n eind: diatea :n 1.5-SEP..2009 :1.:45N :OO ..00

*oeoex**cx~xx~e* I~Acqut i.s:i.t i.on P:ar'amete~&rs 33.~.~e.Ex.

DeteU xctor,. anumbe r' :: DiiT1 4 A.jccqu i.rea diata n: 2:1.OC.2009 :13 :26::26.. .
I:'Preset liv .e 1t: imeN 0 00 : 0 :00 o00 Elapj:'sac! l i.ve tx ime n a: 0 0OU0n: 39)00 99
Ea psedi Peali tix.me :n 0 00W:: 0 : 1. ,27 iPercent dieadi t:i.me N: 0..05 %

DetecLtxotr nu~mbieir nDET .4 Yearly/ c:ali dat nA& 13-J ' .1Ni..209) 17n37nOO.00

Da 1 ily~ cal date gi..l. 2:1.*O~CT.j2009 @8N6 se:;

Start+ c~hanne in:10 Endc c:h annelI :u 4096

lHe:1right. sonsitivity n.L, 5. 00000 Shia pa sensi.t~i~vi:.ty n 1.0. 00000
Mia x :inmum inume of itie:3 * 9{rat:io ns sto reoai.ve a i'.. 1; p.1 ts u

.3.. *3~f.3'. V C3.3~34.0 N u~c:lide :.lxIde1nt i.f:i.cat:io. n P.a~r~amete.F3Arsc (3..33 4 33S.

L norg toler :a 'ance n: :i..75000 H al:.f-:i. 1 fe r atio. u: :10. 00000
Ab :)undnci lAT :Y im:itri :1N* 75.00$ L..:.ibraryv s C:Iac:ma stav..ri.nll::
Effic F i. nc fil A.(7~icAi-: EF)4 iia?:i. Efflift.cxi.enc:ie1 cs at :: Peak- energyiij

:1 0 5:1 1...25 :106 39 2 ,.96.: '1024 1012'p R2. 5.86E-02 7.C)
2~ 0 1461.1. 4 63 0 2.50 2921.73.29:1.2 193.50E39X02 12. 6



,Sar:ple Ti.tle a EI''TIOS91509
.Dec"a"y "Time ... 35, 214126,15

ape N JI.
Ac:quit:i.o: n .:T:1.o "T:i.me : 21-OC:T-...22009 13: 2 3 (& :1.

:ost.lI) :'eD - .: Peak Search: Re jxpoi c:i::

i t E ner"g y

0 511.25
0 1461. 14

Area l.:gn: I A 1M[ 1an ,. !... e i l:e t Pw %E"r

106
63

39 2.,96 1022.24 1012
0 R.i>.50 292:1.,"73 291.2

2 1 '.9 1.
1l9 12.;::,6

It Nu c. I i d eI(

K...40

/1W04207



IN cl(:i e Li. Ac i t :i e . : I.; : ,
....... ID n EFT -IOS91509.

N',uc::l.i~de.: "'1" t na:t(.., '.':.l.u.r.a.-l.

rph::d(:j :s I ,:i.;:i •t. uT':1 I .: y . .. . C .i .2 6.

bkl.tc:y ] :i. (:1 e':.Nuc..."lid Ener gy:
:14.84(i ? ,•' 1.

U.l'c(:o'rr'ec:t:,e:d X)Decacy' Covr'ry

...... ,., .2. ::"0 :3.54 :5:E .. . 3 .507 :.•! 6:.
:1. .. ,,6-0(.

I:"F .,laWN : "M;" :=: IKey:.il.i.ne.'



SuLmary of" Nuc.l::l ide •ct:1.!ivi:t.y
Sample ID : EF:T:I.•S:9.509I. s.as

'.a Totali :Ie' V. n:me f li.n*es :i. spec:.''trum.v•
Num bcer o:: f uni.de 'nt :i. f:i.ed i:n. n..

um'b.er I:)fi" a :I.:i.nes . vt:enl.t:a::.ive:l.y :i.de n'nti:i. "e:i.,,d

Page a 3
A:c~qu~is,•;i.t~ion dat~e H .I-.1...[CT""'.-2009.)" :l,3n2GnRG•.'f.i

2. 1. 00.

Nuci. :d. "Type : r'•actural

cl, i.de I. - i. e
K4-.40;: :1., 0E+05,Y

Uncorrecte.

Dec~ay u(C(:i./cc
:1. ,, :': 23.5 ::,45Eli.07

L.3e;. :ia y'Co*"u :i. / . .

r, /.',Li>.;1

3:, t' ,E .. [?

Deciay [C::arr
I"a.i:. Erironra:

0 , :.447Ei--"-0J7
:%Error F'.aI'
12 ;. ,6(:

'f'obal A:,ctl:::i.vi:t.y v 3.5 45E-07

Brand :: :i .v i. i :TtAtvt n 3.545Ea.07

Flw"K" - Keyi ine not(.,'. found

"E" = Man-ua~l~ly. ed:itled

3.',, 5.5:.: LE- a L:'L i ( j

"M" = IMha-ua-l ly ac~cepel::d
''A:" = Nuc•€:.l.ide spec-i~fi~c abn,, l.imr'Ji.t



Ie:ject'.ed R1:.,port
Sam.lp~l.e. ID u !..EFTli,.S.9..,.0.

P:;ag!ie a: -4
Ac'qui....i.''.ion,' dat''e N 21- l '"O CT"f-200 M2.('l()"6.M:........

Iliac: 1. :1.ci e i I. l-'.<"t I;I{" '1. :i. l' V i.r;',i i :
Nuclide' Half-life:RatioE.nerg... .. rnd

Xl Abl:u;,d:ances F:ound:: .... 00. 00Jill-(£

Acti::l'iv~it.y 1 !'Si. mma
MUMCi:¢: %,E!r~roc:r IR.'e.jec:t'ed bt;.,,

I , ..lO+3 1.;(jh..:;: 7.9 De,'• ~ ca."y

Flapu "u" = Keyline



Un•idenitified En•er"gy L.i.n'es P::apie n .!: - i amp :le . ID.v EF"1" 1 50 9 Acquisition dat.e n RI..-. CT-..:i.9 -,,

it I Energyc Area B." d F:WHM Channel Lef %...ItF n.. "::L./ ', ' XIIT' l: F .la .

S 51 .:5.,.. 106.F ?.•:.>. s5,, :..l.-(:: I.7 , 4 ,, 2t,,sIT74+00. T

:I,'.. "T" = i.w.ntat ely associa. ed
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: F-10!ý" ( 6t10. IO'

Sample Location (Well Number): 16;5

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

Sample collected by: 5:(,i .hrrz?51 / J Date: & o735
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: ýtý ,• J / L Date: 6:Z/5* /0
Printed Name / Si ture

3. Sample counted in accordance.w th 7 .0 0.7 79 "Operation of the Packard
TRICARB 1000 or 210 7

Performed by: 3" Ft- " / Date: -l'-to
Fermi 2 Chemistry Printed ame Sig ure

4. Tritium analysis printout revie ed b adi tion Prot ction Supervision or
delegate. I

Performed by: Date: 7 Z
Fermi 2 Printed Name Signatu
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 EF1-61010-1 OS
2. Date Sampled 06/10/2010
3. Time Sampled 15:45
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2 . Time Sample Counted 13:20
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) 8.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.4 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirprim 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/mI) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

w)"', A Date &, -12•- io

Form 76.( DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: P/ ,q 4, /-•/" ..

Sample Location (Well Number): ijO,•

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

Sample collected by: •,4a kxAlor// c-l ,/•I• " 6 " Date: I),• 0

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 containerg only

Sample sealed by: .p
Printed Name / Signature.

b Date:` .4 532c

Note: Sample containers 'may simply be'sealedwith redduct tape andinitialed 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 Signature

Date: c. 2 "It?

I
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Attachment. 1, Page 2

Sample number: 6/ -/ 6 /0(0

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 rfr$t 14. / Date: g.-10
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 Pr tection Supervision or
delegate. , 

Pr

Performed by: / / 6lee Date: 2' i,-/
Fermi 2 Printed Name Signature. 7.
Radiation Protection Sup-ervisionIDe1egate

Note: Return sample, intrinsic printout, an'dcompleted form toFermi 1 Radiological
Engineer

Remarks
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: ,FPT- e-711 -JOS

Sample Location (Well Number): 105S

1. Representative sample collected. Date/Time - g-/' / /A7ec

Sample collected by: /-" / 1,P Date: (-f" /
Printed Name /% at e

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: " Date: • _' //
Printed Name / Signaffre

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

Performed by , Date: &-1o -V
Fermi 2 Chemistry Printed Name Signatuj6-

4. Tritium analysis printout reviewed by Radiation Protect' n Supervision or
delegate.

Performed by: / Date: -

Fermi 2 Printed Na e Signatur`e-
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-601 1-10S,
2 Date Sampled 06/08/20 11fi

3 Time Sampled 10:00
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) 6526.4 dpm
Counter Efficiency 0.3706 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) 1.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

J (Bkg cpm) (Bkg cpm)

Minitnrim 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 uCi/ml x Sample Volume

Technician Date • -(e0 -((

Reviewed By: 6_) Date________

Form 76.000.39 Aft 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: T 7T-• 6,//-O IZ-

Sample Location (Well Number): ./ds

1. Representative sample collected. Date/Time 6,7--// ///'q-

Sample collected by: "/l,", - a /t/o, /
Printed Name /

-i------ -<- 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: rd, 7t-
Printed Name / Sia-aturg/

Date:.. f" --//

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: 77
Fermi 2 RP *rinted Name

Lh(Z4
re,

Date: 6P/3" / '
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Sample number: r t- 7// T/6o-D

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 IQ,ý fV / / W-Date:________
Fermi 2 RP -Pinted Name •. Sid'/nature

* 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 Namn4  Sign atu
Radiation Protection Supervision/Delegate

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

Remarks
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-1 1--k1* 3 k~-kIc*I*3kA C jAi .I :-.1 . ~ 1c1si t:. :. c:at i...... V .at .'•1.... ai - :-1sr- i.I$1 '3-k-k'A$ki.1-k*1-C '"I-

Energ i " I1. :' I--l. toleran e1. Ni . ; . :' :: .. , .0 Hi "" u ,00000
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:1.63.,89

2'73.,65

S IB.8, 50.*
:1.048.07

:1235.. 34
'::C."nd :=::

1c' is un. i

% Abundat ces ."1a: 'r.q
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: CF T- /la 311- /d 5.

Sample Location (Well Number): /-

1. Representative sample collected. Date/Time ' / /s-5.b

Sample collected by: "',.,s /4,/ T --Z- .--.- 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

Samplesealed by: &0AS4, . . / - - - - Date:____________
Printed Name / Signature

3. Sample counted in accordance with 60 .70 or 79 "Operation of the Packard
TRICARB 1000 or 2 10TR".

Performed by: " M. Date: IZ4-I-
Fermi 2 Chemistry Printed Name V -I gnature

4. Tritium analysis printout revi ed y Radiation Protection Supervision or
delegate.

Performed by: /CaLY t ,C. - Date: 3 /_
Fermi 2 Pri'-ted 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-1 251 1-1OS
2 Date Sampled 12/05/2011
3. Time Sampled 12:55
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 12/19/2011
2 Time Sample Counted 12:00
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 (ppm) 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) 9.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.5 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinitinlLm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-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

Techni n Date I,--Il

Reviewed Date - / I

Form 76.000.3ýAtt1j/T DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Samplenumber: £f7- ,zzr//-;

Sample Location (Well Number): /1) .s*

1. Representative sample collected. Date/Time /S/'/ / ,a/&r
Sample collected by: ",,s l ----- - -- Date: ,,'

Printed Name / Signature

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

J.

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

Samplesealedby: , '/ "2 --
Printed Name / 'Signature

Date: /2// if/

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: rdi
Fermi 2 RP Printed Name

0 /gaenty ; Aa-fyg

ýAnatdd,
Date: /,1, 30, ( /
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Sample number: .I'-,'57 /-,DS

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

(Note disposition of unidentified peaks in "Remarks")

Performed by: (1 ., .- / Q.2/• t ,4.4- Date:JZ 30).
Fermi 2 RP Prinrted Name Signaf•fre

* 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: 7Y/' I Date: /'. /
Fermi 2 Printed Namea Signature 6/7
Radiation Protection Supervision/Delegate

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

Remarks
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Page a 2
Kmplc TE EFT Acquisitioo date a 30-DEC 2011 !W523S

FeW 2 Radiation Protection Gamma SpectPoscopy Repapt.

Sample Parameters
Sample iD Number: EFTOS511-10.'
Sample collection start date: 5-DEC-2011 1205400.00
Sample collection end date N 5-DEC-2011 1225300.00
Type of sample g I L Mari. Liquid
Sample quantity t 1.0@000E+02 =ý
Sample geometry a MRLI Operat= CLP

Acquisition PardmeteT5
Detector number n DET A Arquipe date a 30-DEC-2611 11:1905.0,
Preset live time z 0 0045W.02 Elapsed live time N 0 O@c45;00.OQ
Elapsed real time j 0 OW500.61 Percent dead time N 0.03 %

Calibration Parameter,

Detector number R DET Yearly cal date i 14-jUN-2011 105006.11.
W/Channel t 5.00189E-01 Zero NOW 5.20365E-02
Daily cal date a 30-DEC-2011 0901:25W

Peak SeaTch Parameters
Start channeW !OL*'j End channel m 4096
Height sensitivity a 5.00000 Ehape sensitivWX a 10.000W,)
Maximum number of iterations to Asolve multiplets : 5

Nuclide identification Parameters
Energy tolerance g 1.75000 Half-lifu ratio a 10.00000
Abundance limit 2 Library a dacmastar.nU
Efficiency file 2 EFFD4,211 Efficiencies at 2 Peak energy

Pk it Energy Area BkgrKI F4411 Channel Left Pw Cts/Gac Nor F i I.;

1 0 352.02 52 Q 2.11 703.68 696 15 1.90-02 36Z'.j
2 0 511.65 190 69 3.34 1022.81 IOIR 29 7.03E-02 14.8
3 0 558.89 32 30 Q5 1117,27 1112 12 1.19E-02
0 a Lima 73 44 2.69 !EI9.61 1213 15 2.71E-02 P3.7
5 0 1460.67 11 6 2.04 2920.20 1909 23 3.38E-02



Sample Title a
Decal Time 24 22024M.46

Post-NID Peak Beapch Report

Pag a I
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352.0

511.65U
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~1.8 703.68

10R.8
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T .. ca in t umber : o1' i. :1. t". ,i. . " - tr••st u

Hum er o: f l;i::e tentativ . i.eti f ied ' by ,"1 5, 10 0. 0 0.1.%,ý
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. .. . . : . I
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;l " I.; i. 1;l .• •i'" ":,r
Deca C orr

I2. 5i i

Total A ctiit a L4 3. 635E2-07

GrAand FTotal Activity a. 3.G3EO

Flo iN "K". - -ln ntfu

"E"- Nnual Fed'itedc
' 'A I Ma .:I.y a cce.- . . pted.i

"A" = .N c id specifi :1 2. ln 1. l cimi
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Acquisition date N WDEC-2011
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 -'(843) 556-8171 - vww.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: EFI-10/S Project: ROITOOI16
Sample ID: 245517017 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 30-DEC-09 09:15
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 1.11 percent MXEI 02/15/10 1156 947744 1
Uranium-233/234 1.26 +/-0.622 0.240 1.00 pCi/L
Uranium-235/236 U 0.0751 +/-0.199 0.474 1.00 pCi/L
Uranium-238 1.04 +/-0.565 0.240 1.00 pCiIL
Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"

Alpha U 3.62 +/-2.89 4.17 5.00 pCi/L DXF3 02/11/10 1933 945896 2
Beta 5.59 +/-2.48 3.47 5.00 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

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Uranium-232 Tracer Alphaspec U, Liquid "As Received" 94.9 (15%-125%)
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